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Pheno of Ultimate Colliders
Imagination is unlimited



Globatron 

Enrico Fermi 

proposed circling the earth  
as the ultimate collider 

in 1954 

3 TeV (fixed target) to 5 PeV



Solartron 

Steven Hawking 

Universe in a nutshell 

GUT scale energy 
needs solar system 

(syncrotron radiation is huge)
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T H E U N I V E R S E I N A N U T S H E L L 

(FIG. 7.5) 
The size of an accelerator needed to 
probe distances as small as a Planck 
length would be greater than the 
diameter of the solar system. 

be larger than the solar system, and they are not likely to be 
approved in the present financial climate (Fig. 7 .5 ) . 

However, there has been an exciting new development that 
means we might discover at least some of the dragons of M-theory 
more easily (and cheaply). As explained in Chapters 1 and 3, in the 
M-theory network of mathematical models, spacetime has ten or 
eleven dimensions. Up to recently it was thought that the six or 
seven extra dimensions would all be curled up very small. It would 
be like a human hair (Fig.7.6). 

If you look at a hair under a magnifying glass, you can see it has 
thickness, but to the naked eye it just appears like a line with length 
but no other dimension. Spacetime may be similar: on human, 
atomic, or even nuclear physics length scales, it may appear four-
dimensional and nearly flat. On the other hand if we probe to very 
short distances using extremely high energy particles, we should 
see that spacetime was ten- or eleven-dimensional. 
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Where is new physics?



Where is new physics?
50 years of BSM

- Higgs (and nothing else)

- Nightmare scenario

- Is there anything wrong in our understanding?



Beyond the Standard Model

Why? Why not?



motivated? unmotivated?



Unmotivated BSM : lamp post principle



Motivated BSM



multiverse/statistics symmetry/naturalness

Francesco Riva



Possible candidates of motivated BSM
Hierarchy problem before and after Higgs discovery
Symmetry (naturalness)

-Supersymmetry

-Running top Yukawa coupling (composite)


Cosmological solution

-Relaxion

-Nnaturalness (multiverse in our universe)


Selection mechanism

-Weak scale as a trigger


(-Coleman-Weinberg Higgs)



Phenomenology of motivated BSM
Hierarchy problem before and after Higgs discovery
Symmetry (naturalness)

-Top partner

-Strong interaction at the compositeness scale

-Color neutral new particle at or above the weak scale


Cosmological solution

-ALP


- , feebly interacting reheaton, structure formation


Selection mechanism

-Extremely light scalar, other Higgs bosons


(-new scalar particles at and above the weak scale)

ΔNeff ∼ 𝒪(1)



before Higgs discovery



naturalness

dark matter unificationmotivated



unification of gauge couplings

charge quantization is one of the puzzle in the SM

anomaly cancellation could have worked differentlyK. S. Jeong / Physics Letters B 769 (2017) 42–47 45

Fig. 1. RG flow of gauge couplings αi = g2
i /4π in the MSSM. Dotted gray lines cor-

respond to the running of SU(3)C , SU(2)L and U(1)Y , respectively, for low energy 
SUSY where the heavy Higgs doublet and all sparticles are degenerate around TeV. 
Colored lines show how gauge coupling unification is affected by sparticle masses 
in high scale SUSY where the heavy Higgs doublet and sfermions are degenerate at 
msusy = 200 TeV. Colored solid lines are obtained for M2 = msusy, M3 = 2msusy and 
µ = 230 GeV, while dashed ones are for M2 = M3 = µ = msusy. (For interpretation 
of the references to color in this figure legend, the reader is referred to the web 
version of this article.)

We now perform a simple numerical discussion of the sparticle 
spectrum required for EWSB and gauge unification. The EWSB re-
lation Eq. (28) is combined with the unification condition Eq. (17)
to uniquely fix the values of µ and msusy:

msusy

m∗
≈ 0.1 × 103

(
M3/M2

2

) 28
19

(
κ tanβ

300

) 12
19

,

|µ|
m∗

≈ 0.4
(

M3/M2

2

) 28
19

(
κ tanβ

300

)− 7
12

, (29)

for κ tan β ! 1, and α of order unity. Here we have taken into 
account that low tan β is favored to accommodate the 125-GeV 
Higgs boson in high scale SUSY, for instance, tan β smaller than 4
for msusy above a few tens TeV [37], and that one has g2

3/g2
2 =

2 around 100 TeV. We emphasize that high scale SUSY can be 
reconciled with gauge unification when the higgsinos are much 
lighter than other sparticles. For instance, EWSB and unification 
are achieved for µ around a few hundred GeV and msusy =
10–100 TeV. If M3/M2 gets larger, the required value of µ and 
msusy increase by the same factor.

Fig. 1 shows RG flow of gauge couplings in the MSSM. High 
scale SUSY with light higgsinos can lead to gauge coupling unifi-
cation, where the three gauge coupling unify as precisely as in the 
conventional TeV SUSY. In Fig. 2, the shaded region is compatible 
with gauge unification. Here we have used the fact that the SUSY 
particle mass msusy and the higgsino mass parameter µ are fixed 
according to Eq. (29) once the EWSB and unification conditions are 
imposed.

Finally we discuss dark matter and collider signs in high scale 
SUSY under consideration. The LSP, which is stable under R-parity 
conservation, is the higgsino or the gravitino. For |µ| ≪ msusy, the 
lightest neutralino and chargino are mostly pure higgsino, and are 
nearly mass degenerate:

%m ≡ mχ+
1

− mχ0
1

= %mtree + %mloop, (30)

Fig. 2. High scale SUSY with light higgsinos for gauge coupling unification. The 
heavy Higgs doublet and sparticles except for higgsinos have masses around 
msusy. For msusy ≫ |µ|, EWSB requires a large Higgs mixing parameter, |B| tanβ ≈
m2

susy/|µ|. Here we have taken 50 ≤ |B| tanβ/msusy ≤ 500 for models where 
anomaly or gauge mediation is sizable, taking into account that high scale SUSY 
above a few tens TeV can accommodate the observed 125 GeV Higgs boson for 
tanβ ! 4. Then, EWSB occurs in the region between the two thick lines, and light 
higgsinos lead to successful gauge coupling unification in the shaded region for 
0.5 ≤ M3/M2 ≤ 5.

where the tree-level contribution is due to mixing with the bino 
and wino, and is positive unless the bino and wino mass have a 
different sign

|%mtree| ≃ 30MeV
(

105GeV
M2

)∣∣∣∣1 + 0.3
M2

M1

∣∣∣∣ , (31)

while the radiative mass difference comes mainly from gauge bo-
son loops [38], and is approximated by

%mloop ≈ 260MeV
( |µ|

100GeV

)0.15

, (32)

for µ below about TeV. Hence, the mass difference is expected to 
be positive and larger than the pion mass, for which the light-
est chargino dominantly decays to the lightest neutralino and the 
charged pion. The decay time of the lightest chargino is about 
0.3 × 10−10sec × (%m/300MeV)3 for %m not close to the pion 
mass. It would thus be difficult to probe at the LHC, but e+e− →
γχ0

1 χ0
2 or γχ+

1 χ−
1 mediated by virtual Z boson may provide a 

visible signal in future linear colliders.
We first examine the gravitino LSP case, m3/2 < |µ|. In this 

case, the gravitino production from thermal scatterings can gen-
erate the right dark matter density. If the freeze-out temperature 
of the gravitino [39]

T f ≈ 1011GeV
( m3/2

10GeV

)2
(

100TeV
M3

)2

(33)

is higher than the reheating temperature Treh after inflation, the 
gravitino relic abundance is determined by

(3/2h2 ≃ 0.3
(

Treh

109GeV

)

×
(

10GeV
m3/2

)(
M3

100TeV

)2

, (34)

where the gravitino should be heavier than about 100 keV to be 
a cold dark matter [40]. The reheating temperature producing the 

furthermore, 
accidental observations

Qd =
1

3
Qe 2Qu +Qd +Qe = 0

1. three lines meet at one point

2. below Planck scale & avoid proton decay

0. two lines meet at one point (or ||)



stop’

sbottom

stop
chargino/neutralino

goldstino > eV

mt

mt

gluino

bino, wino, 
1&2nd squarks & sleptons,  

stau, tau sneutrino

< 300 GeV
< 200 GeV

< 550 GeV

< 1.1 TeV

fine tuning ~ 10%

> 2 TeV

Higgs (h)< 120 GeV

H, A, H+
< 200*             GeV

Natural Supersymmetry

p
tan�

Asano, HD Kim, Kitano, Shimizu JHEP(2010)

Dimopoulos, Giudice (1995)

Cohen, Kaplan, Nelson (1996)

17

…
MSSM : mh ~ 115 GeV

300 GeV



After Higgs discovery



stop’

sbottom

stop
chargino/neutralino

goldstino

mt

mt

gluino

Higgs (h)

H, A, H+
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Least Unnatural Supersymmetry

from Higgs mass

fine tuning ~ 1%

MSSM : mh ~ 125 GeV

TeV



Supersymmetry

pNGB composite
little Higgs

composite Higgs
technicolor

twin Higgs

twin SUSY

SUSY little Higgs

fat Higgs

strongly 
interacting

weakly 
interacting

TeV

MPl

Supersymmetry

MZ

SM



By A Pomarol

preferred

preferred

Supersymmetry



My psychological reaction
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Coleman-Weinberg Higgs :  
alternative benchmark for Ginzburg-Landau potential

V (�) = m2�†�+ �(�†�)2

m2 = 0

Spontaneous symmetry breaking  can occur	
by radiative corrections. 2

0 0.5 1 1.5
-0.1

-0.05

0

0.05

0.1

ζ

λ

200100

M = 50 GeVh

g

r
b

0 1 2 3 4
-0.4

-0.2

0

0.2

0.4

h/100 GeV

V(
h)

/(1
00

 G
eV

)4

b

r

g

FIG. 1: Upper plot: In the plane (ζ, λ), the green line corre-
sponds to the condition V ′′(0) = 0, the red to V (v) = V (0)
and the blue to V ′′(v) = 0. Black solid lines correspond to
the indicated values of Mh. Lower plot: Potential for ζ = 1.0
and different values of λ (or Mh) as marked on the vertical
line in upper plot.

with the presence of a tachyonic mass at the ori-
gin, as in the SM. Instead it is triggered by radia-
tive corrections via the mechanism of dimensional
transmutation.

The minimum at the origin becomes a maximum at the
green line. In fact the green line corresponds to the con-
formal case where m2 = 0 and electroweak breaking pro-
ceeds by pure dimensional transmutation (see also [9]).
iv) Finally, in the region above the green line the origin
is a maximum as in the SM, with m2 < 0.

Notice that, while λ > 0 is required in the SM case
(ζ = 0 axis), now λ < 0 is accessible for sufficiently large
ζ. The shape of the potential for the different cases is il-
lustrated by the lower plot of Fig. 1, where ζ = 1 has been
fixed and we vary λ as indicated by the vertical line in the
upper plot of Fig. 1. From bottom-up the potentials have
decreasing values of λ. The lowest potential corresponds
to λ = 0.01 and has the conventional maximum at the
origin. The green potential corresponds to the conformal
case where m2 = 0 (in this particular example also λ is
zero!). The next line corresponds to λ = −0.02 with a
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FIG. 2: Green: Effective potential for the conformal case.
Black: running λ̃ and λ̂, with Q = Mt(h).

barrier between the origin and the electroweak minimum
while for the red potential the two minima become de-
generate. The next line corresponds to the potential for
λ = −0.04 where the electroweak minimum is already
a false minimum, which becomes an inflection point at
the blue line where Mh = 0. Finally the highest line
corresponds to λ = −0.08 and the electroweak extremal
is a maximum (the potential has a minimum somewhere
else, for some ⟨h⟩ > v. If ζ2 were smaller, ζ2 <

∼ h2
t /2, the

potential would instead be destabilized due to λ < 0.).
In order to have a better understanding of the phe-

nomenon of radiative electroweak breaking by dimen-
sional transmutation in this setting consider the confor-
mal case with m2 = 0. Then improve the one-loop effec-
tive potential of Eq. (2) by including the running with the
renormalization scale of couplings and wave functions.
We use for that the SM renormalization group equations
(RGEs) supplemented by the effects of Si loops plus the
RGEs for the new couplings to the hidden sector (see [10]
for details). The RGE-improved effective potential is
scale independent and we can take advantage of that to
take Q = Mt(h) as a convenient choice to evaluate the
potential at the field value h (with all couplings ran to
that particular renormalization scale). This results in a
“tree-level” approximation V ≃ (1/4)λ̂h4 with [11]

λ̂ ≡ λ +
∑

α

Nακ2
α

64π2

[

ln
κα

h2
t
− Cα

]

, (3)

where the κα’s are coupling constants, defined by the
masses as M2

α = (1/2)καh2. The behavior of the one-loop
potential as a function of h is captured by the “tree-level”
approximation above through the running of λ̂ with the
renormalization scale, linked to a running with h by the
choice Q = Mt(h). To illustrate this, we show in Fig. 2
the effective potential for this conformal case (green lines
in Fig. 1) with m2 = 0 and ζ = 1, together with the
effective quartic coupling λ̂(h). We can see that the scale
of dimensional transmutation is related to the scale at
which the potential crosses through zero. The structure

If the quartic changes	
sign at low energy,	
nontrivial minimum 	
is developed

Strong 1st order 
electroweak phase 
transition is possible
Espinosa and Quiros, PRD (2007)

Chway Dermisek Jung HDK, PRL (2014)
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FIG. 1. RG running of quartic couplings in the minimal model. (rigid, dashed, dotted) : �(h,s,hs),

(red, green, blue, orange): NS = (1, 10, 16, 104).

TeV. The situation is not improved very much by increasing NS to 16 or 104. For large

enough number of singlet scalars, the Higgs quartic becomes non-perturbative below 30 TeV

and the perturbative can not be extended beyond 30 TeV. In this minimal setup, 20 TeV

to 30 TeV is the maximum energy scale up to which the description in terms of Higgs and

singlet complex scalars is valid.

D. Extended Model

Landau pole problem of scalar quartic in the minimal model can be cured if the extra

scalar is charged under the hidden gauge group. The hidden gauge coupling can prevent

the growing of the quartic coupling at high energy and all the couplings can be remain

perturbative up to the Planck scale if the couplings are properly chosen. Now we gauge the

SU(NS) such that the extra scalar fields are in the fundamental representations of SU(NS).

In addition, there are spectator fields which can be scalars or fermions which can contribute

to the beta function of the gauge coupling for SU(NS). With the presence of the hidden

gauge coupling, the RG equation of the singlet quartic and the mixed quartic coupling is

modified,

16⇡2d�s

dt
=

3

4

⇣
N

3
S +N

2
S � 4NS + 2

NS

⌘
g
4
4 � 6

⇣
N

2
S � 1

NS

⌘
g
2
4�s + 4(4 +NS)�

2
s + 2�2

hs, (13)

16⇡2d�hs

dt
= �hs


4�hs + 12�h + (4NS + 4)�s � 3

⇣
N

2
S � 1

NS

⌘
g
2
4

�
, (14)

where g4 the common gauge coupling of SU(NS). The setup has a quasi-fixed point in the

UV for �s/g
2
4. If the running of g4 is not big, the nontrivial quasi-fixed point is predicted

for NS � 3. Therefore, we can start from sizeable couplings of �s and g4 from UV and

8
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FIG. 1. RG running of quartic couplings in the minimal model. (rigid, dashed, dotted) : �(h,s,hs),

(red, green, blue, orange): NS = (1, 10, 16, 104).

TeV. The situation is not improved very much by increasing NS to 16 or 104. For large

enough number of singlet scalars, the Higgs quartic becomes non-perturbative below 30 TeV

and the perturbative can not be extended beyond 30 TeV. In this minimal setup, 20 TeV

to 30 TeV is the maximum energy scale up to which the description in terms of Higgs and

singlet complex scalars is valid.

D. Extended Model

Landau pole problem of scalar quartic in the minimal model can be cured if the extra

scalar is charged under the hidden gauge group. The hidden gauge coupling can prevent

the growing of the quartic coupling at high energy and all the couplings can be remain

perturbative up to the Planck scale if the couplings are properly chosen. Now we gauge the

SU(NS) such that the extra scalar fields are in the fundamental representations of SU(NS).

In addition, there are spectator fields which can be scalars or fermions which can contribute

to the beta function of the gauge coupling for SU(NS). With the presence of the hidden

gauge coupling, the RG equation of the singlet quartic and the mixed quartic coupling is

modified,
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=
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N

3
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NS

⌘
g
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NS
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4�s + 4(4 +NS)�
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16⇡2d�hs

dt
= · · · , (14)

where g4 the common gauge coupling of SU(NS). The setup has a quasi-fixed point in the

UV for �s/g
2
4. If the running of g4 is not big, the nontrivial quasi-fixed point is predicted

for NS � 3. Therefore, we can start from sizeable couplings of �s and g4 from UV and

8

V = �h(H
†
H)2 + �hsH

†
HS

†
S + �s(S

†
S)2

If there is a sizable mixed quartic coupling with the extra scalar S	
which is charged under hidden SU(N), the theory can be kept 

perturbative up to the Planck scale

Chway Dermisek Jung HDK, PRL (2014)

in terms of the Lagrangian parameter � as the minimum condition relates � and �.

�
(2)
e↵ = �2�, (16)

�
(3)
e↵ = �10

3
�, (17)

�
(4)
e↵ = �22

3
�. (18)

It is more transparent if we express everything in terms of �(2)
e↵ .

�
(3)
e↵ =

5

3
�
(2)
e↵ , (19)

�
(4)
e↵ =

11

3
�
(2)
e↵ . (20)

It is possible to have the radiative electroweak symmetry breaking if the beta function

of the Higgs quartic coupling is positive at the weak scale and � is positive at high energy.

Unfortunately, the beta function of the Higgs quartic is negative due to large top Yukawa

coupling. In the original paper of Coleman and Weinberg, the radiative electroweak symme-

try breaking driven by the gauge coupling has been discussed in the absence of the Yukawa

couplings which was the case at that time since top quark was not discovered yet.

In the presence of the large top Yukawa coupling, we can ask the question of whether it

is possible to realise the original idea of Coleman and Weinberg and what is the condition

for that. Indeed the standard model Higgs quartic turns the sign at the intermediate scale

and the Higgs potential su↵ers from the instability though the possibility of the stable Higgs

potential is not entirely excluded due to the limited precision of the top quark mass.

The presence of new scalar allows a mixed quartic term with the Higgs. The new mixed

quartic gives a positive contribution to the beta function of the Higgs quartic coupling. In

the following, we consider the extension of the Standard Model by including the Standard

Model singlet scalars which only couple to Higgs with the mixed quartic.

III. HIGGS PORTAL

Let us consider the classically scale invariant setup such that we can ignore possible mass

terms. Then the potential of the scalar sector (Higgs + hidden scalar) is given as follows.

5

collider pheno

mS ∼ TeV



Running top Yukawa coupling



Running top Yukawa coupling HDK 1706.00766
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mSUSY

yt

mt M

marginal relevant

The fine tuning can be determined by M rather than SUSY breaking

< 1% tuning can be extended to a few %

Composite Supersymmetry : not fully explored yet

�(tt̄) / M2

E4



Cosmological solutions



Relaxion

Λ4

Δϕ
∼

μ4
b

f
<

v4

f
Λ4

v4
<

Δϕ
f

Graham Kaplan Rajendran 2015

Huge trans-‘f’lanckian excursion is necessary

in terms of the fundamental unit f
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Nnaturalness Arkani-Hamed Cohen D’agnolo 	
Hook HDK Pinner, PRL (2016)



by N Arkani-Hamed

if reheaton is a pNGB

Arkani-Hamed Cohen D’agnolo 	
Hook HDK Pinner, PRL (2016)

Dvali Redi PRD(2009)

N = 1032

N = 1016 N = 104

⇤⇤ = ⇤H = 1010 GeV

⇤⇤ = 100 GeV

⇤⇤ = 1016 GeV
⇤H = 10 TeV

scenario I scenario II

enorm
ous reduction of dof



Nnaturalness

N ima Arkani-Hamed,1 Timothy CoheN ,2 Ra↵aele Tito D’AgNolo,1

ANson Hook,3 HyuNg Do Kim,4 and David PiNner 5

1 School of Natural Sciences, Institute for Advanced Study, Princeton, New Jersey 08540, USA
2 Institute of Theoretical Science, University of Oregon, Eugene, OR 97403, USA

3 Stanford Institute for Theoretical Physics, Stanford University, Stanford, CA 94305, USA
4 Department of Physics and Astronomy and Center for Theoretical Physics,

Seoul National University, Seoul 151-747, Korea
5 Princeton Center for Theoretical Science, Princeton University, Princeton, NJ 08544, USA

Abstract

We present a new mechanism to stabilize the electroweak hierarchy. We introduce N copies of
the Standard Model with varying values of the Higgs mass parameter. This generically yields a
sector whose weak scale is parametrically removed from the cuto↵ by a factor of 1/

p
N . Ensuring

that reheating deposits a majority of the total energy density into this lightest sector requires a
modification of the standard cosmological history, providing a powerful probe of the mechanism.
Current and near-future experiments will explore much of the natural parameter space. Furthermore,
supersymmetric completions which preserve grand unification predict superpartners with mass below
mW ⇥Mpl/MGUT ⇠ 10 TeV.

I. MECHANISM

This letter describes a new mechanism, dubbed
“Nnaturalness,” which solves the hierarchy problem.
It predicts no new particles at the LHC, but does
yield a variety of experimental signatures for the next
generation of CMB and large scale structure experi-
ments [1, 2]. Well-motivated supersymmetric incarna-
tions of this model predict superpartners beneath the
scale mW ⇥ Mpl/MGUT ⇠ 10 TeV, accessible to a future
100 TeV collider [3, 4].

The first step is to introduce N sectors which are mu-
tually non-interacting. The detailed particle content of
these sectors is unimportant, with the exception that
the Standard Model (SM) should not be atypical; many
sectors should contain scalars, chiral fermions, unbroken
gauge groups, etc. For simplicity, we imagine that they
are exact copies of the SM, with the same gauge and
Yukawa structure.

It is crucial that the Higgs mass parameters are allowed
to take values distributed between �⇤2

H
and ⇤2

H
, where

⇤H is the (common) scale that cuts o↵ the quadratic di-
vergences. Then for a wide range of distributions, the
generic expectation is that some sectors are accidentally
tuned at the 1/N level,

��m2

H

��
min

⇠ ⇤2

H
/N . We iden-

tify the sector with the smallest non-zero Higgs vacuum
expectation value (vev), hHi = v, as “our” SM. This
picture is illustrated schematically in Fig. 1.

In order for small values of m
2

H
to be populated, the

distribution of the mass parameters must pass through
zero. For concreteness, we take a simple uniform distri-
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Abstract

We present a new mechanism to stabilize the electroweak hierarchy. We introduce N copies of
the Standard Model with varying values of the Higgs mass parameter. This generically yields a
sector whose weak scale is parametrically removed from the cuto↵ by a factor of 1/

p
N . Ensuring

that reheating deposits a majority of the total energy density into this lightest sector requires a
modification of the standard cosmological history, providing a powerful probe of the mechanism.
Current and near-future experiments will explore much of the natural parameter space. Furthermore,
supersymmetric completions which preserve grand unification predict superpartners with mass below
mW ⇥Mpl/MGUT ⇠ 10 TeV.

I. MECHANISM

This letter describes a new mechanism, dubbed
“Nnaturalness,” which solves the hierarchy problem.
It predicts no new particles at the LHC, but does
yield a variety of experimental signatures for the next
generation of CMB and large scale structure experi-
ments [1, 2]. Well-motivated supersymmetric incarna-
tions of this model predict superpartners beneath the
scale mW ⇥ Mpl/MGUT ⇠ 10 TeV, accessible to a future
100 TeV collider [3, 4].

The first step is to introduce N sectors which are mu-
tually non-interacting. The detailed particle content of
these sectors is unimportant, with the exception that
the Standard Model (SM) should not be atypical; many
sectors should contain scalars, chiral fermions, unbroken
gauge groups, etc. For simplicity, we imagine that they
are exact copies of the SM, with the same gauge and
Yukawa structure.

It is crucial that the Higgs mass parameters are allowed
to take values distributed between �⇤2

H
and ⇤2

H
, where

⇤H is the (common) scale that cuts o↵ the quadratic di-
vergences. Then for a wide range of distributions, the
generic expectation is that some sectors are accidentally
tuned at the 1/N level,

��m2

H

��
min

⇠ ⇤2

H
/N . We iden-

tify the sector with the smallest non-zero Higgs vacuum
expectation value (vev), hHi = v, as “our” SM. This
picture is illustrated schematically in Fig. 1.

In order for small values of m
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to be populated, the

distribution of the mass parameters must pass through
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In this note, we consider the A�HH
† coupling as a mechanism to reheat the universe. For simplicity, we will only

consider the closest positive and closest negative Higgs mass points. We will also discard any region of parameter
space which corresponds to 1/v

2 scaling.
When scanning, we assume the very simple conditions that we are scanning the higgs mass squared by an amount

2m
2
H

. This is so that the first positive Higgs mass has a mass m
2
H

which is just negative us. The closest negative
Higgs mass has a mass 3m

2
H

. Note that when we have the Higgs obtain a vev, the mass of the physical Higgs is 2m
2
H

.
This tells us that the first positive mass Higgs will be lighter than our Higgs by 1/

p
2.
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FIG. 1: The three relevant decay diagrams when the Higgs mass is positive.

Note on �HH
† reheaton

Anson Hook1

1School of Natural Sciences, Institute for Advanced Study
Princeton, NJ 08540, USA

In this note, we consider the A�HH
† coupling as a mechanism to reheat the universe. When scanning, we assume

the very simple conditions that we are scanning the higgs mass squared by an amount 2m
2
H

. This is so that the first
positive Higgs mass as us has a mass �m

2
H

. Note that when we have the Higgs obtain a vev, the mass of the physical
Higgs is 2m

2
H

. This tells us that the first positive mass Higgs will be lighter than our Higgs by 1/
p

2.

I. POSITIVE HIGGS MASS

II. NEGATIVE HIGGS MASS

H

H

phiHHfigures/BRNew.pdf

FIG. 1: The three relevant decay diagrams when the Higgs mass is positive.

Note on �HH
† reheaton

Anson Hook1

1School of Natural Sciences, Institute for Advanced Study
Princeton, NJ 08540, USA

In this note, we consider the A�HH
† coupling as a mechanism to reheat the universe. When scanning, we assume

the very simple conditions that we are scanning the higgs mass squared by an amount 2m
2
H

. This is so that the first
positive Higgs mass as us has a mass �m

2
H

. Note that when we have the Higgs obtain a vev, the mass of the physical
Higgs is 2m

2
H

. This tells us that the first positive mass Higgs will be lighter than our Higgs by 1/
p

2.

I. POSITIVE HIGGS MASS

II. NEGATIVE HIGGS MASS

H

H

T

T

phiHHfigures/BRNew.pdf

FIG. 1: The three relevant decay diagrams when the Higgs mass is positive.

Note on �HH
† reheaton

Anson Hook1

1School of Natural Sciences, Institute for Advanced Study
Princeton, NJ 08540, USA

In this note, we consider the A�HH
† coupling as a mechanism to reheat the universe. When scanning, we assume

the very simple conditions that we are scanning the higgs mass squared by an amount 2m
2
H

. This is so that the first
positive Higgs mass as us has a mass �m

2
H

. Note that when we have the Higgs obtain a vev, the mass of the physical
Higgs is 2m

2
H

. This tells us that the first positive mass Higgs will be lighter than our Higgs by 1/
p

2.

I. POSITIVE HIGGS MASS

II. NEGATIVE HIGGS MASS

H+

H-

Note on �HH
† reheaton

Anson Hook1

1School of Natural Sciences, Institute for Advanced Study
Princeton, NJ 08540, USA

In this note, we consider the A�HH
† coupling as a mechanism to reheat the universe. For simplicity, we will only

consider the closest positive and closest negative Higgs mass points. We will also discard any region of parameter
space which corresponds to 1/v

2 scaling.
When scanning, we assume the very simple conditions that we are scanning the higgs mass squared by an amount

2m
2
H

. This is so that the first positive Higgs mass has a mass m
2
H

which is just negative us. The closest negative
Higgs mass has a mass 3m

2
H

. Note that when we have the Higgs obtain a vev, the mass of the physical Higgs is 2m
2
H

.
This tells us that the first positive mass Higgs will be lighter than our Higgs by 1/

p
2.

I. POSITIVE HIGGS MASS

phiHHfigures/BRNew.pdf

FIG. 1: The three relevant decay diagrams when the Higgs mass is positive.

Note on �HH
† reheaton

Anson Hook1

1School of Natural Sciences, Institute for Advanced Study
Princeton, NJ 08540, USA

In this note, we consider the A�HH
† coupling as a mechanism to reheat the universe. When scanning, we assume

the very simple conditions that we are scanning the higgs mass squared by an amount 2m
2
H

. This is so that the first
positive Higgs mass as us has a mass �m

2
H

. Note that when we have the Higgs obtain a vev, the mass of the physical
Higgs is 2m

2
H

. This tells us that the first positive mass Higgs will be lighter than our Higgs by 1/
p

2.

I. POSITIVE HIGGS MASS

II. NEGATIVE HIGGS MASS

H

H

phiHHfigures/BRNew.pdf

FIG. 1: The three relevant decay diagrams when the Higgs mass is positive.

Note on �HH
† reheaton

Anson Hook1

1School of Natural Sciences, Institute for Advanced Study
Princeton, NJ 08540, USA

In this note, we consider the A�HH
† coupling as a mechanism to reheat the universe. When scanning, we assume

the very simple conditions that we are scanning the higgs mass squared by an amount 2m
2
H

. This is so that the first
positive Higgs mass as us has a mass �m

2
H

. Note that when we have the Higgs obtain a vev, the mass of the physical
Higgs is 2m

2
H

. This tells us that the first positive mass Higgs will be lighter than our Higgs by 1/
p

2.

I. POSITIVE HIGGS MASS

II. NEGATIVE HIGGS MASS

H

H

T

T

phiHHfigures/BRNew.pdf

FIG. 1: The three relevant decay diagrams when the Higgs mass is positive.

Note on �HH
† reheaton

Anson Hook1

1School of Natural Sciences, Institute for Advanced Study
Princeton, NJ 08540, USA

In this note, we consider the A�HH
† coupling as a mechanism to reheat the universe. When scanning, we assume

the very simple conditions that we are scanning the higgs mass squared by an amount 2m
2
H

. This is so that the first
positive Higgs mass as us has a mass �m

2
H

. Note that when we have the Higgs obtain a vev, the mass of the physical
Higgs is 2m

2
H

. This tells us that the first positive mass Higgs will be lighter than our Higgs by 1/
p

2.

I. POSITIVE HIGGS MASS

II. NEGATIVE HIGGS MASS

H

T

T

T

T

H

FIG. 1: The three relevant decay diagrams when the Higgs mass is positive.

There are three diagrams relevant for the decay of � when the Higgs mass is positive. The relative scaling and
importance of the diagrams are

• m� >
p

2mH ⇠ 177 GeV : �(� ! HH) ⇠ A
2

m�

. This is because their physical Higgs boson is lighter than ours by
p

2. It is life threatening to live in this region because we populate the positive Higgs mass sectors in a manner
that does not favor small v.

• 177 GeV ⇠
p

2mH > m� > mH/
p

2 ⇠ 88 GeV : �(� ! Htt) ⇠ A
2
m

3
�

m
4
H

1
16⇡2 . This three body decay mode is has

promising 1/v
4 scaling. As long as we do not populate the nearest positive sector too much, the rest of the

positive sectors will be highly suppressed.

• 88 GeV ⇠ mH/
p

2 > m� : �(� ! ��) ⇠ A
2
m

3
�

m
4
H

( 1
16⇡2 )2. This two body decay mode is suppressed as compared

to the others and will dominate when the other two decay modes are not operational.

There are other possibly dangerous decay modes, but I have not found any which are more dominant than the ones

shown. One example is �(� ! tttt) ⇠ A
2
m

7
�

m
8
H

( 1
16⇡2 )2. This four body decay mode is minuscule compared to the ��

decay mode and we never have to worry about it.
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The first thing we note when studying the negative Higgs mass is that there is a bound on m� due to decaying

into the lightest positive Higgs mass sector in an unsuppressed manner. This bound is numerically 177 GeV so that
� is essentially lighter than the top quark. We will see that 4 body decay modes never dominate, so we can ignore
diagrams involving the top quark.

As before, there are three diagrams relevant for the decay of � when the Higgs mass is negative. This is because
we are forced to consider only masses smaller than 177 GeV. The relative scaling and importance of the diagrams are
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• 177 GeV ⇠
p

2mH > m� > 2mW ⇠ 160 GeV : �(� ! W
+
W

�). In this region, the decays into the positive and
other negative Higgs mass regions are all three body decays. Thus we win by a loop factor and our universe is
the universe that is reheated.

• 160 GeV ⇠ 2mW > m� > mW ⇠ 80 GeV : �(� ! W/ZW
?
/Z

?) ⇠ A
2
m

3
�

m
4
W

1
16⇡2 . This is a three body decay mode

and has the promising 1/v
4 scaling. In this region, the decay into the positive Higgs mass sector is also 1/v

4.
The only concern is the nearest positive Higgs mass sector which has the same scaling. However, they are down
by numerical factors as we have many more possible decay channels.

• 80 GeV ⇠ mW > m� : �(� ! bb) ⇠ A
2
m�

m
2
H

y
2
b
. This two body decay mode is suppressed by yb ⇠ 10�2 and has

the undesired scaling of 1/v
2. Because of the bottom yukawa supression, there is the possibility that it does

not dominate over any of the three body decay modes. A complete calculation would need to be done to find
the exact transition, but it will happen at a mass larger than 80 GeV. Any of the four body decay modes is
suppressed by phase space factors of order y

2
b
. Because 4 body decay modes also involve additional propagator

suppressions, they will be subdominant to this.

So in summary, we find that we can roughly live in the window 80 � 177 GeV. We can also live around the quark
thresholds.

II. COSMOLOGY

We first do a quick and dirty estimate of Ne↵. We will be making worst case estimates so that the real situation
will be slightly better. We notice that in the large v limits, that the decay width into any given sector with negative
Higgs mass sector goes as 1/v

2 ⇠ 1/(2i + 1) and the decay width into any positive Higgs mass sector goes as 1/v
4.

Since the positive Higgs mass sector scales away faster, we ignore them. We normalize the branching ratio such that.

Br0 = ↵ Bri>0 = 1/(2i + 1) (1)

The branching ratio into our sector, Br0, is larger by a factor of ↵ ⇠ 1
16⇡2

1
y
2
b

⇠ 100 since we go into a three body

decay while the higher order terms go into bottom quarks. Note that after about i ⇠ 400, that we will start decaying
into the lighter generations and thus hit even small yukawa couplings but we will neglect this e↵ect.

What is important for us is the relative reheat temperatures of the various sectors. We have

⇢i

⇢0
=

T
4
�,i

T 4
�

=
Bri

Br0
=

1

↵(2i + 1)
(2)

We make the simplifying assumption that all sectors see the same amount of entropy dump after reheated. This is
essentially the statement that all of the sectors get hit by the QCD entropy dump so that they all cool just as slowly.
The fact that some of the higher i sectors will not be highly reheated and thus cool faster than us will be neglected.

What we measure when we look at Ne↵ is ratio of Hubble2 to what you expect from one neutrino species.

�Ne↵ =
X

i

⇢i

⇢⌫

=
X

i

g?,i

g?⌫

T
4
�,i

T 4
⌫

⇡
104X

i=1

13

2 ⇤ 7/8

1

↵(2i + 1)
=

34

↵
⇡ 0.3 (3)

m2
H

> 0

m2
H

< 0

4

�

h

h

h

H

H
†

H

H
†

f

f
c

�

�

�

W

W

FIG. 2: Feynman diagrams for the most important decays in
the �model. The left (right) column is for hHi 6= 0

�
hHi = 0

�
.

The top (bottom) row is for m� � |mH |
�
m� ⌧ |mH |

�
.

ical Higgs mass in sectors with hHi 6= 0, the reheaton
decay widths scale as �m

2
H

<0 ⇠ 1/m
2

hi
and �m

2
H

>0 ⇠

1/m
4

Hi
in sectors with and without electroweak symme-

try breaking, respectively. Thus the reheaton preferen-
tially decays into sectors with light Higgs bosons and non-
zero vevs. If, instead, the reheaton were heavy enough
to decay directly to on-shell Higgs or gauge bosons, the
branching fractions would be democratic into those sec-
tors, and the energy density in our sector would not come
to dominate the energy budget of the universe.

In the scalar case the decays are di↵erent, but the scal-
ing of the decay widths is exactly the same. This can be
seen once more by integrating out the Higgs and gauge
bosons in all the sectors:

L
hHi6=0

�
� C

�

1
a yq

v

m
2
h

� q q
c ;

L
hHi=0

�
� C

�

3
a

g
2

16 ⇡2
1

m
2
H

� Wµ⌫W
µ⌫

,

(5)

where again the C
�

i
are numerical coe�cients, and Wµ⌫

is the SU(2) field strength. As in the fermionic case, this
Lagrangian leads to decay widths that scale as �m

2
H

<0 ⇠

1/m
2

hi
and �m

2
H

>0 ⇠ 1/m
4

Hi
in sectors with and without

electroweak symmetry breaking, respectively, through
the diagrams shown in Fig. 2. We have not included
the one-loop decay � ! � � in Eq. (5) for sectors with
hHi 6= 0. This operator scales as 1/m

2

h
and is important

for sectors with N & 108; we find that this is never the
leading decay once the bounds on N discussed in Sec. III
are taken into account.

Before moving to a more detailed discussion of signals
and constraints it is worth pointing out two important
di↵erences between the � and ` models that will lead us to
modify the latter. Given the scaling of the widths we can
approximately neglect the contributions to cosmological
observables from the hHi = 0 sectors. In the simple case

that the vevs squared are equally spaced, v
2

i
⇠ 2 i ⇥ v

2

us
,

as in Eq. (1) with r = 1, we find that the branching ratio
into the other sectors is

P
1/i ⇠ log N .

In the � model, this logarithmic sensitivity to N is not
realized. Since the reheaton decays into sectors with non-
zero vevs via mixing with the Higgs, the decays become
suppressed by smaller and smaller Yukawa couplings as
hi becomes heavy. After the charm threshold is crossed
m� < 2 mci

we can neglect the contribution of the new
sectors to cosmological observables (with one exception
that we discuss in the next section). This behavior is
displayed in the left panel of Fig. 3, where we show the
fraction of energy density deposited in each sector.

The second important di↵erence is that in the ` model
the reheaton couples directly to neutrinos and, in the sec-
tors with electroweak symmetry breaking, it mixes with
them. This leads to two e↵ects. First, the physical re-
heaton mass grows with N , implying that the structure
of the ` model forces the reheaton to be heavy at large
N , and can be inconsistent depending on the value of �.
Additionally, this mixing can generate a freeze-in abun-
dance [7] of neutrinos in the other sectors from the pro-
cess ⌫us ⌫us ! ⌫us ⌫i via an o↵-shell Z

0. Tension with
neutrino overclosure and overproduction of hot dark mat-
ter leads to an upper bound on the maximum number of
sectors. In practice, it is hard to go beyond N ' 103.

However, there is a simple extension of the ` model
that at once mitigates its UV, i.e., large N , sensitivity
and solves the problems arising from a direct coupling
to neutrinos. If the reheaton couples to each sector only
through a massive portal (whose mass grows with vi),
then the branching ratios will scale with a higher power
of the Higgs vev after integrating out the portal states.
As an example, consider introducing a 4th generation of
vector-like leptons (L4, L

c

4
), (E4, E

c

4
), and (N4, N

c

4
) to

each sector. Then relying on softly broken U(1) sym-
metries, we can couple the reheaton to L4 only via the
Lagrangian

LL4 � Lmix + LY + LM , (6)

Lmix = �� S
c

X

i

�
L4 H

�
i
� µE

X

i

�
e
c
E4

�
i
,

LY = �

X

i

h
YE

�
H

†
L4 E

c

4

�
i
+ Y

c

E

�
H L

c

4
E4

�
i

+ YN

�
H L4 N

c

4

�
i
+ Y

c

N

�
H

†
L

c

4
N4

�
i

i
,

LM = �

X

i

h
ME

�
E

c

4
E4

�
i
+ ML

�
L

c

4
L4

�
i

+ MN

�
N

c

4
N4

�
i

i
� mS S S

c
,

where we have assumed universal masses and couplings

Arkani-Hamed Cohen D’agnolo 	
Hook HDK Pinner, PRL (2016)
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FIG. 5: �Ne↵ contours as a function of reheaton mass and the r parameter defined in Eq. (1). �Ne↵ ' 0.03 corresponds to
the sensitivity of CMB stage 4 experiments. The current upper bound at the CMB epoch is around 0.6. The left panel is for
the � model with a = 1 MeV. The right panel is for the L4 model with �⇥ µE = 1 MeV, ML = 400 GeV, ME,N = 500 GeV,
YE = YN = 0.2, and Y

c

E = Y
c

N = �0.5. As discussed in the text, the L4 result is valid for a large range of N , namely
30 . N . 109. Both figures were made using the zero temperature branching ratios of the reheaton; see the end of Sec. II for
a discussion.

worth discussing. In the L4 case the plot is valid for a
large range of N , namely 30 . N . 109. The upper
bound is determined by requiring � . 4 ⇡/

p
N and mix-

ing between e
c and the vector-like leptons less than 1%.

It is trivial to go beyond N = 109, and even possible to
reach N = 1016, by lowering the reheaton coupling – this
comes at the expense of an overall decrease in reheating
temperature, even though the result for �Ne↵ would not
change. For N < 30, �Ne↵ is smaller than shown in the
figure. In the � case, the results are more sensitive to N ,
as shown in Eq. (10). We chose the largest N that is both
compatible with overclosure (see the next subsection) and
also interesting from a model building perspective, given
the relation to the Planck/GUT hierarchy (N = 104).

The shapes of the �Ne↵ contours are easy to explain
in terms of kinematics. In L4 the allowed region cor-

responds to the reheaton decaying to our sector via a
two-body channel, versus a three-body decay into all
the other m

2

H
< 0 sectors. This is highlighted by the

mS = mW2 line in the plot. In the � model the sit-
uation is di↵erent. The mixing with the Higgs natu-
rally introduces a number of mass thresholds that re-
duce �Ne↵ . At very low � masses, decays to a pair of
b-quarks are kinematically allowed only in our sector. As
the � mass increases, the reheaton can mix resonantly
with our Higgs and subsequently decay to a pair of W

or Z bosons. The last aspect of these results that is not
captured by the simple estimate in Eq. (10) is the fact
that (�Ne↵)

CMB
> (�Ne↵)

BBN
. It is easy to show that

this must be the case by appealing to conservation of en-
tropy in each of the sectors. If we compute the ratio of
�Ne↵ in sector i at the two di↵erent epochs, we obtain

�
�N

i

e↵

�
CMB�

�N
i

e↵

�
BBN

=
g

i

⇤
�
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� 1 . (11)

The first term in the first equality counts the number of relativistic degrees of freedom in sector i at the two dif-

Arkani-Hamed Cohen D’agnolo 	
Hook HDK Pinner, PRL (2016)

different phase of deconstruction

phase A : extra dimension

phase B : Nnaturalness

�Ne↵ ⇠ O(1)

4.4 + 3 = 7.4

photon neutrino

Br(i=2)~ 0.1

VEV 

no VEV 
dark radiation

generic prediction
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Values of      in the landscape (classical)
(quartic couplings are taken to be order one)

H1 → þieiαH1; H2 → þie−iαH2;

ðH1H2Þ → −ðH1H2Þ;
ðqucÞ → −ieiαðqucÞ; ðqdcÞ → þie−iαðqdcÞ;
ðlecÞ → þie−iαðlecÞ: ð4Þ

The renormalizable H1;2 potential invariant under this
symmetry is

V¼VH1H2
þVY;

VH1H2
¼m2

1jH1j2þm2
2jH2j2þ

λ1
2
jH1j4þ

λ2
2
jH2j4

þλ3jH1j2jH2j2þλ4jH1H2j2þ
!
λ5
2
ðH1H2Þ2þH:c:

"
;

VY¼YuqH2ucþYdqH
†
2d

cþYelH
†
2e

c: ð5Þ

Note the absence of the Bμ-term, BμH1H2 and of the two
quartics λ6;7jH1;2j2ðH1H2Þ, all forbidden by the Z4

symmetry. Note also the λ5ðH1H2Þ2 term which is allowed.
Without this term, the potential would have an accidental
Peccei-Quinn (PQ) symmetry and would yield a weak
scale axion.
It is very important that Bμ ¼ λ6;7 ¼ 0, otherwise we

would have m2
1;2-independent contributions to the vev of

our trigger operator from Fig. 3, as for instance

μ2 ≡ hH1H2i ∼ ξϕBμ log
Λ2

jm2
Hj

; ð6Þ

where for simplicity we have taken the Higgs masses
to a common value m2

H. On the contrary, if Bμ ¼ λ6;7 ¼ 0,
then μ2ðm2

1; m
2
2Þ is a UV-insensitive, calculable

function of m2
1, m

2
2 for which the weak scale is a trigger.

This is a consequence of the Uð1Þ PQ symmetry of the
potential in Eq. (5). H1H2 has charge 1 under
this symmetry. The only explicit breaking of the PQ is
by the quartic λ5ðH1H2Þ2, for which λ5 has charge −2, and
so no analytic expression in the couplings can give
something of charge 1. This is shown schematically
in Fig. 3.
Let us now see what is the value of μ2 as a function ofm2

1

and m2
2. At tree level μ2 ¼ 0 unless both m2

1 and m2
2 are

negative. If they are both negative, we have

μ2 ¼ hH1ihH2i ∼

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
jm2

1jjm2
2j

λ1λ2

s

; ð7Þ

where we have ignored all cross quartic couplings. For
simplicity we will call μ2 ∼

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
jm2

1jjm2
2j

p
for λ1;2 not too tiny.

We will keep this characterization even including cross
quartics. In this case m2

1;2 should be interpreted as ðmeff
1;2Þ2

FIG. 3. In a 2HDM with a Z4 symmetry [Eqs. (3) and (5)] the
H1H2 vev is a UV-insensitive, calculable function of the two
Higgs masses. This can be seen by adding to the Lagrangian the
parametrically weak interaction ϕH1H2. We can only close the
loop in this figure and generate a ϕ tadpole independent of
hH1H2i with an insertion of Bμ; λ6 or λ7 which break the Z4

symmetry and are thus absent from our 2HDM potential
in Eq. (5).

FIG. 4. In the type-0 2HDM (Eq. (5), hH1H2i is a UV-insensitive, calculable function of the masses of the two Higgses:m2
1,m

2
2. In the

left panel we show its classical value while in the right one we include quantum effects. m2
1, m

2
2 in the figure are effective masses that

include contributions from cross quartic couplings. ΛQCD is the QCD scale with all quark masses below ΛQCD.
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Values of      in the landscape (quantum)
(quartic couplings are taken to be order one)

H1 → þieiαH1; H2 → þie−iαH2;

ðH1H2Þ → −ðH1H2Þ;
ðqucÞ → −ieiαðqucÞ; ðqdcÞ → þie−iαðqdcÞ;
ðlecÞ → þie−iαðlecÞ: ð4Þ

The renormalizable H1;2 potential invariant under this
symmetry is

V¼VH1H2
þVY;

VH1H2
¼m2

1jH1j2þm2
2jH2j2þ

λ1
2
jH1j4þ

λ2
2
jH2j4

þλ3jH1j2jH2j2þλ4jH1H2j2þ
!
λ5
2
ðH1H2Þ2þH:c:

"
;

VY¼YuqH2ucþYdqH
†
2d

cþYelH
†
2e

c: ð5Þ

Note the absence of the Bμ-term, BμH1H2 and of the two
quartics λ6;7jH1;2j2ðH1H2Þ, all forbidden by the Z4

symmetry. Note also the λ5ðH1H2Þ2 term which is allowed.
Without this term, the potential would have an accidental
Peccei-Quinn (PQ) symmetry and would yield a weak
scale axion.
It is very important that Bμ ¼ λ6;7 ¼ 0, otherwise we

would have m2
1;2-independent contributions to the vev of

our trigger operator from Fig. 3, as for instance

μ2 ≡ hH1H2i ∼ ξϕBμ log
Λ2

jm2
Hj

; ð6Þ

where for simplicity we have taken the Higgs masses
to a common value m2

H. On the contrary, if Bμ ¼ λ6;7 ¼ 0,
then μ2ðm2

1; m
2
2Þ is a UV-insensitive, calculable

function of m2
1, m

2
2 for which the weak scale is a trigger.

This is a consequence of the Uð1Þ PQ symmetry of the
potential in Eq. (5). H1H2 has charge 1 under
this symmetry. The only explicit breaking of the PQ is
by the quartic λ5ðH1H2Þ2, for which λ5 has charge −2, and
so no analytic expression in the couplings can give
something of charge 1. This is shown schematically
in Fig. 3.
Let us now see what is the value of μ2 as a function ofm2

1

and m2
2. At tree level μ2 ¼ 0 unless both m2

1 and m2
2 are

negative. If they are both negative, we have

μ2 ¼ hH1ihH2i ∼

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
jm2

1jjm2
2j

λ1λ2

s

; ð7Þ

where we have ignored all cross quartic couplings. For
simplicity we will call μ2 ∼

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
jm2

1jjm2
2j

p
for λ1;2 not too tiny.

We will keep this characterization even including cross
quartics. In this case m2

1;2 should be interpreted as ðmeff
1;2Þ2

FIG. 3. In a 2HDM with a Z4 symmetry [Eqs. (3) and (5)] the
H1H2 vev is a UV-insensitive, calculable function of the two
Higgs masses. This can be seen by adding to the Lagrangian the
parametrically weak interaction ϕH1H2. We can only close the
loop in this figure and generate a ϕ tadpole independent of
hH1H2i with an insertion of Bμ; λ6 or λ7 which break the Z4

symmetry and are thus absent from our 2HDM potential
in Eq. (5).

FIG. 4. In the type-0 2HDM (Eq. (5), hH1H2i is a UV-insensitive, calculable function of the masses of the two Higgses:m2
1,m

2
2. In the

left panel we show its classical value while in the right one we include quantum effects. m2
1, m

2
2 in the figure are effective masses that

include contributions from cross quartic couplings. ΛQCD is the QCD scale with all quark masses below ΛQCD.
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<latexit sha1_base64="aEE9kz+Em9uOZIoYvPXfpRvoiZQ=">AAAB73icdVBNS8NAEJ34WetX1aOXxSJ4CkkNbb0VvXisYD+gDWWz3bRLN5u4uxFK6J/w4kERr/4db/4bN20FFX0w8Hhvhpl5QcKZ0o7zYa2srq1vbBa2its7u3v7pYPDtopTSWiLxDyW3QArypmgLc00p91EUhwFnHaCyVXud+6pVCwWt3qaUD/CI8FCRrA2Urc9yPrNMZsNSmXHvqhXK14VObbj1NyKm5NKzTv3kGuUHGVYojkovfeHMUkjKjThWKme6yTaz7DUjHA6K/ZTRRNMJnhEe4YKHFHlZ/N7Z+jUKEMUxtKU0Giufp/IcKTUNApMZ4T1WP32cvEvr5fqsO5nTCSppoIsFoUpRzpG+fNoyCQlmk8NwUQycysiYywx0Saiognh61P0P2lXbNex3Ruv3LhcxlGAYziBM3ChBg24hia0gACHB3iCZ+vOerRerNdF64q1nDmCH7DePgFpZJA2</latexit><latexit sha1_base64="aEE9kz+Em9uOZIoYvPXfpRvoiZQ=">AAAB73icdVBNS8NAEJ34WetX1aOXxSJ4CkkNbb0VvXisYD+gDWWz3bRLN5u4uxFK6J/w4kERr/4db/4bN20FFX0w8Hhvhpl5QcKZ0o7zYa2srq1vbBa2its7u3v7pYPDtopTSWiLxDyW3QArypmgLc00p91EUhwFnHaCyVXud+6pVCwWt3qaUD/CI8FCRrA2Urc9yPrNMZsNSmXHvqhXK14VObbj1NyKm5NKzTv3kGuUHGVYojkovfeHMUkjKjThWKme6yTaz7DUjHA6K/ZTRRNMJnhEe4YKHFHlZ/N7Z+jUKEMUxtKU0Giufp/IcKTUNApMZ4T1WP32cvEvr5fqsO5nTCSppoIsFoUpRzpG+fNoyCQlmk8NwUQycysiYywx0Saiognh61P0P2lXbNex3Ruv3LhcxlGAYziBM3ChBg24hia0gACHB3iCZ+vOerRerNdF64q1nDmCH7DePgFpZJA2</latexit><latexit sha1_base64="aEE9kz+Em9uOZIoYvPXfpRvoiZQ=">AAAB73icdVBNS8NAEJ34WetX1aOXxSJ4CkkNbb0VvXisYD+gDWWz3bRLN5u4uxFK6J/w4kERr/4db/4bN20FFX0w8Hhvhpl5QcKZ0o7zYa2srq1vbBa2its7u3v7pYPDtopTSWiLxDyW3QArypmgLc00p91EUhwFnHaCyVXud+6pVCwWt3qaUD/CI8FCRrA2Urc9yPrNMZsNSmXHvqhXK14VObbj1NyKm5NKzTv3kGuUHGVYojkovfeHMUkjKjThWKme6yTaz7DUjHA6K/ZTRRNMJnhEe4YKHFHlZ/N7Z+jUKEMUxtKU0Giufp/IcKTUNApMZ4T1WP32cvEvr5fqsO5nTCSppoIsFoUpRzpG+fNoyCQlmk8NwUQycysiYywx0Saiognh61P0P2lXbNex3Ruv3LhcxlGAYziBM3ChBg24hia0gACHB3iCZ+vOerRerNdF64q1nDmCH7DePgFpZJA2</latexit><latexit sha1_base64="aEE9kz+Em9uOZIoYvPXfpRvoiZQ=">AAAB73icdVBNS8NAEJ34WetX1aOXxSJ4CkkNbb0VvXisYD+gDWWz3bRLN5u4uxFK6J/w4kERr/4db/4bN20FFX0w8Hhvhpl5QcKZ0o7zYa2srq1vbBa2its7u3v7pYPDtopTSWiLxDyW3QArypmgLc00p91EUhwFnHaCyVXud+6pVCwWt3qaUD/CI8FCRrA2Urc9yPrNMZsNSmXHvqhXK14VObbj1NyKm5NKzTv3kGuUHGVYojkovfeHMUkjKjThWKme6yTaz7DUjHA6K/ZTRRNMJnhEe4YKHFHlZ/N7Z+jUKEMUxtKU0Giufp/IcKTUNApMZ4T1WP32cvEvr5fqsO5nTCSppoIsFoUpRzpG+fNoyCQlmk8NwUQycysiYywx0Saiognh61P0P2lXbNex3Ruv3LhcxlGAYziBM3ChBg24hia0gACHB3iCZ+vOerRerNdF64q1nDmCH7DePgFpZJA2</latexit>

m� ⇠ M⇤
<latexit sha1_base64="I9Dlek0zyiMD+b7EWa6D3MKmv14=">AAAB+HicdVDLSgMxFM3UV62PVl26CRZBXAwztbR1V3TjRqhgH9AOQybNtKFJZkgyQh36JW5cKOLWT3Hn35hpK6jogQuHc+7l3nuCmFGlHefDyq2srq1v5DcLW9s7u8XS3n5HRYnEpI0jFslegBRhVJC2ppqRXiwJ4gEj3WBymfndOyIVjcStnsbE42gkaEgx0kbyS0XuD1pjCgeKcnjtn/qlsmOfN2qVag06tuPU3YqbkUq9elaFrlEylMESLb/0PhhGOOFEaMyQUn3XibWXIqkpZmRWGCSKxAhP0Ij0DRWIE+Wl88Nn8NgoQxhG0pTQcK5+n0gRV2rKA9PJkR6r314m/uX1Ex02vJSKONFE4MWiMGFQRzBLAQ6pJFizqSEIS2puhXiMJMLaZFUwIXx9Cv8nnYrtOrZ7Uy03L5Zx5MEhOAInwAV10ARXoAXaAIMEPIAn8GzdW4/Wi/W6aM1Zy5kD8APW2yfNi5KH</latexit><latexit sha1_base64="I9Dlek0zyiMD+b7EWa6D3MKmv14=">AAAB+HicdVDLSgMxFM3UV62PVl26CRZBXAwztbR1V3TjRqhgH9AOQybNtKFJZkgyQh36JW5cKOLWT3Hn35hpK6jogQuHc+7l3nuCmFGlHefDyq2srq1v5DcLW9s7u8XS3n5HRYnEpI0jFslegBRhVJC2ppqRXiwJ4gEj3WBymfndOyIVjcStnsbE42gkaEgx0kbyS0XuD1pjCgeKcnjtn/qlsmOfN2qVag06tuPU3YqbkUq9elaFrlEylMESLb/0PhhGOOFEaMyQUn3XibWXIqkpZmRWGCSKxAhP0Ij0DRWIE+Wl88Nn8NgoQxhG0pTQcK5+n0gRV2rKA9PJkR6r314m/uX1Ex02vJSKONFE4MWiMGFQRzBLAQ6pJFizqSEIS2puhXiMJMLaZFUwIXx9Cv8nnYrtOrZ7Uy03L5Zx5MEhOAInwAV10ARXoAXaAIMEPIAn8GzdW4/Wi/W6aM1Zy5kD8APW2yfNi5KH</latexit><latexit sha1_base64="I9Dlek0zyiMD+b7EWa6D3MKmv14=">AAAB+HicdVDLSgMxFM3UV62PVl26CRZBXAwztbR1V3TjRqhgH9AOQybNtKFJZkgyQh36JW5cKOLWT3Hn35hpK6jogQuHc+7l3nuCmFGlHefDyq2srq1v5DcLW9s7u8XS3n5HRYnEpI0jFslegBRhVJC2ppqRXiwJ4gEj3WBymfndOyIVjcStnsbE42gkaEgx0kbyS0XuD1pjCgeKcnjtn/qlsmOfN2qVag06tuPU3YqbkUq9elaFrlEylMESLb/0PhhGOOFEaMyQUn3XibWXIqkpZmRWGCSKxAhP0Ij0DRWIE+Wl88Nn8NgoQxhG0pTQcK5+n0gRV2rKA9PJkR6r314m/uX1Ex02vJSKONFE4MWiMGFQRzBLAQ6pJFizqSEIS2puhXiMJMLaZFUwIXx9Cv8nnYrtOrZ7Uy03L5Zx5MEhOAInwAV10ARXoAXaAIMEPIAn8GzdW4/Wi/W6aM1Zy5kD8APW2yfNi5KH</latexit><latexit sha1_base64="I9Dlek0zyiMD+b7EWa6D3MKmv14=">AAAB+HicdVDLSgMxFM3UV62PVl26CRZBXAwztbR1V3TjRqhgH9AOQybNtKFJZkgyQh36JW5cKOLWT3Hn35hpK6jogQuHc+7l3nuCmFGlHefDyq2srq1v5DcLW9s7u8XS3n5HRYnEpI0jFslegBRhVJC2ppqRXiwJ4gEj3WBymfndOyIVjcStnsbE42gkaEgx0kbyS0XuD1pjCgeKcnjtn/qlsmOfN2qVag06tuPU3YqbkUq9elaFrlEylMESLb/0PhhGOOFEaMyQUn3XibWXIqkpZmRWGCSKxAhP0Ij0DRWIE+Wl88Nn8NgoQxhG0pTQcK5+n0gRV2rKA9PJkR6r314m/uX1Ex02vJSKONFE4MWiMGFQRzBLAQ6pJFizqSEIS2puhXiMJMLaZFUwIXx9Cv8nnYrtOrZ7Uy03L5Zx5MEhOAInwAV10ARXoAXaAIMEPIAn8GzdW4/Wi/W6aM1Zy5kD8APW2yfNi5KH</latexit>

h�i ⇠ M⇤
<latexit sha1_base64="/ROwdN1/mcn7+/cQaW9yIXzUTLs=">AAACBnicdVDLSgMxFM34rPU16lKEYBHERcmMQ1t3RTduhAr2AZ2hZNK0Dc1khiQjlNKVG3/FjQtF3PoN7vwbM20FFT1w4eSce8m9J0w4UxqhD2thcWl5ZTW3ll/f2Nzatnd2GypOJaF1EvNYtkKsKGeC1jXTnLYSSXEUctoMhxeZ37ylUrFY3OhRQoMI9wXrMYK1kTr2gc+x6HMK/dqAQV/OH4pF8Kpz0rELqHhWKbleCaIiQmXHdTLilr1TDzpGyVAAc9Q69rvfjUkaUaEJx0q1HZToYIylZoTTSd5PFU0wGeI+bRsqcERVMJ6eMYFHRunCXixNCQ2n6veJMY6UGkWh6YywHqjfXib+5bVT3asEYyaSVFNBZh/1Ug51DLNMYJdJSjQfGYKJZGZXSAZYYqJNcnkTwtel8H/ScIsOKjrXXqF6Po8jB/bBITgGDiiDKrgENVAHBNyBB/AEnq1769F6sV5nrQvWfGYP/ID19gn8pZgr</latexit><latexit sha1_base64="/ROwdN1/mcn7+/cQaW9yIXzUTLs=">AAACBnicdVDLSgMxFM34rPU16lKEYBHERcmMQ1t3RTduhAr2AZ2hZNK0Dc1khiQjlNKVG3/FjQtF3PoN7vwbM20FFT1w4eSce8m9J0w4UxqhD2thcWl5ZTW3ll/f2Nzatnd2GypOJaF1EvNYtkKsKGeC1jXTnLYSSXEUctoMhxeZ37ylUrFY3OhRQoMI9wXrMYK1kTr2gc+x6HMK/dqAQV/OH4pF8Kpz0rELqHhWKbleCaIiQmXHdTLilr1TDzpGyVAAc9Q69rvfjUkaUaEJx0q1HZToYIylZoTTSd5PFU0wGeI+bRsqcERVMJ6eMYFHRunCXixNCQ2n6veJMY6UGkWh6YywHqjfXib+5bVT3asEYyaSVFNBZh/1Ug51DLNMYJdJSjQfGYKJZGZXSAZYYqJNcnkTwtel8H/ScIsOKjrXXqF6Po8jB/bBITgGDiiDKrgENVAHBNyBB/AEnq1769F6sV5nrQvWfGYP/ID19gn8pZgr</latexit><latexit sha1_base64="/ROwdN1/mcn7+/cQaW9yIXzUTLs=">AAACBnicdVDLSgMxFM34rPU16lKEYBHERcmMQ1t3RTduhAr2AZ2hZNK0Dc1khiQjlNKVG3/FjQtF3PoN7vwbM20FFT1w4eSce8m9J0w4UxqhD2thcWl5ZTW3ll/f2Nzatnd2GypOJaF1EvNYtkKsKGeC1jXTnLYSSXEUctoMhxeZ37ylUrFY3OhRQoMI9wXrMYK1kTr2gc+x6HMK/dqAQV/OH4pF8Kpz0rELqHhWKbleCaIiQmXHdTLilr1TDzpGyVAAc9Q69rvfjUkaUaEJx0q1HZToYIylZoTTSd5PFU0wGeI+bRsqcERVMJ6eMYFHRunCXixNCQ2n6veJMY6UGkWh6YywHqjfXib+5bVT3asEYyaSVFNBZh/1Ug51DLNMYJdJSjQfGYKJZGZXSAZYYqJNcnkTwtel8H/ScIsOKjrXXqF6Po8jB/bBITgGDiiDKrgENVAHBNyBB/AEnq1769F6sV5nrQvWfGYP/ID19gn8pZgr</latexit><latexit sha1_base64="/ROwdN1/mcn7+/cQaW9yIXzUTLs=">AAACBnicdVDLSgMxFM34rPU16lKEYBHERcmMQ1t3RTduhAr2AZ2hZNK0Dc1khiQjlNKVG3/FjQtF3PoN7vwbM20FFT1w4eSce8m9J0w4UxqhD2thcWl5ZTW3ll/f2Nzatnd2GypOJaF1EvNYtkKsKGeC1jXTnLYSSXEUctoMhxeZ37ylUrFY3OhRQoMI9wXrMYK1kTr2gc+x6HMK/dqAQV/OH4pF8Kpz0rELqHhWKbleCaIiQmXHdTLilr1TDzpGyVAAc9Q69rvfjUkaUaEJx0q1HZToYIylZoTTSd5PFU0wGeI+bRsqcERVMJ6eMYFHRunCXixNCQ2n6veJMY6UGkWh6YywHqjfXib+5bVT3asEYyaSVFNBZh/1Ug51DLNMYJdJSjQfGYKJZGZXSAZYYqJNcnkTwtel8H/ScIsOKjrXXqF6Po8jB/bBITgGDiiDKrgENVAHBNyBB/AEnq1769F6sV5nrQvWfGYP/ID19gn8pZgr</latexit>

High Energy Landscape
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<latexit sha1_base64="JW78xsNkxYX96sAmbZ9N4xCN/xs=">AAAB7HicdVBNS8NAEN3Ur1q/qh69LBbBU0hiaOut6KXHCqYttLFsttt26e4m7G6EEvobvHhQxKs/yJv/xk1bQUUfDDzem2FmXpQwqrTjfFiFtfWNza3idmlnd2//oHx41FZxKjEJcMxi2Y2QIowKEmiqGekmkiAeMdKJpte537knUtFY3OpZQkKOxoKOKEbaSAEfNO+8Qbni2Jf1qudXoWM7Ts313Jx4Nf/Ch65RclTACq1B+b0/jHHKidCYIaV6rpPoMENSU8zIvNRPFUkQnqIx6RkqECcqzBbHzuGZUYZwFEtTQsOF+n0iQ1ypGY9MJ0d6on57ufiX10v1qB5mVCSpJgIvF41SBnUM88/hkEqCNZsZgrCk5laIJ0girE0+JRPC16fwf9L2bNex3Ru/0rhaxVEEJ+AUnAMX1EADNEELBAADCh7AE3i2hPVovVivy9aCtZo5Bj9gvX0CpICOkg==</latexit><latexit sha1_base64="JW78xsNkxYX96sAmbZ9N4xCN/xs=">AAAB7HicdVBNS8NAEN3Ur1q/qh69LBbBU0hiaOut6KXHCqYttLFsttt26e4m7G6EEvobvHhQxKs/yJv/xk1bQUUfDDzem2FmXpQwqrTjfFiFtfWNza3idmlnd2//oHx41FZxKjEJcMxi2Y2QIowKEmiqGekmkiAeMdKJpte537knUtFY3OpZQkKOxoKOKEbaSAEfNO+8Qbni2Jf1qudXoWM7Ts313Jx4Nf/Ch65RclTACq1B+b0/jHHKidCYIaV6rpPoMENSU8zIvNRPFUkQnqIx6RkqECcqzBbHzuGZUYZwFEtTQsOF+n0iQ1ypGY9MJ0d6on57ufiX10v1qB5mVCSpJgIvF41SBnUM88/hkEqCNZsZgrCk5laIJ0girE0+JRPC16fwf9L2bNex3Ru/0rhaxVEEJ+AUnAMX1EADNEELBAADCh7AE3i2hPVovVivy9aCtZo5Bj9gvX0CpICOkg==</latexit><latexit sha1_base64="JW78xsNkxYX96sAmbZ9N4xCN/xs=">AAAB7HicdVBNS8NAEN3Ur1q/qh69LBbBU0hiaOut6KXHCqYttLFsttt26e4m7G6EEvobvHhQxKs/yJv/xk1bQUUfDDzem2FmXpQwqrTjfFiFtfWNza3idmlnd2//oHx41FZxKjEJcMxi2Y2QIowKEmiqGekmkiAeMdKJpte537knUtFY3OpZQkKOxoKOKEbaSAEfNO+8Qbni2Jf1qudXoWM7Ts313Jx4Nf/Ch65RclTACq1B+b0/jHHKidCYIaV6rpPoMENSU8zIvNRPFUkQnqIx6RkqECcqzBbHzuGZUYZwFEtTQsOF+n0iQ1ypGY9MJ0d6on57ufiX10v1qB5mVCSpJgIvF41SBnUM88/hkEqCNZsZgrCk5laIJ0girE0+JRPC16fwf9L2bNex3Ru/0rhaxVEEJ+AUnAMX1EADNEELBAADCh7AE3i2hPVovVivy9aCtZo5Bj9gvX0CpICOkg==</latexit><latexit sha1_base64="JW78xsNkxYX96sAmbZ9N4xCN/xs=">AAAB7HicdVBNS8NAEN3Ur1q/qh69LBbBU0hiaOut6KXHCqYttLFsttt26e4m7G6EEvobvHhQxKs/yJv/xk1bQUUfDDzem2FmXpQwqrTjfFiFtfWNza3idmlnd2//oHx41FZxKjEJcMxi2Y2QIowKEmiqGekmkiAeMdKJpte537knUtFY3OpZQkKOxoKOKEbaSAEfNO+8Qbni2Jf1qudXoWM7Ts313Jx4Nf/Ch65RclTACq1B+b0/jHHKidCYIaV6rpPoMENSU8zIvNRPFUkQnqIx6RkqECcqzBbHzuGZUYZwFEtTQsOF+n0iQ1ypGY9MJ0d6on57ufiX10v1qB5mVCSpJgIvF41SBnUM88/hkEqCNZsZgrCk5laIJ0girE0+JRPC16fwf9L2bNex3Ru/0rhaxVEEJ+AUnAMX1EADNEELBAADCh7AE3i2hPVovVivy9aCtZo5Bj9gvX0CpICOkg==</latexit>
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<latexit sha1_base64="/bCX4DJVJubkXg3a+75sbr6KDs0="></latexit><latexit sha1_base64="/bCX4DJVJubkXg3a+75sbr6KDs0="></latexit><latexit sha1_base64="/bCX4DJVJubkXg3a+75sbr6KDs0="></latexit><latexit sha1_base64="/bCX4DJVJubkXg3a+75sbr6KDs0="></latexit>

Low Energy Landscape

⇤obs
<latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit><latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit><latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit><latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit>

hhi = 0
<latexit sha1_base64="m5N9gKtaXf3tQPFIcXxH8XTZBh0=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiuCoZUXQjFN24rGAv0Cklk55pQzOZIckIZSj4Km5cKOLW53Dn25hpp6CiPwR+vnMO5+QPEsG1IeTTWVhcWl5ZLa2V1zc2t7bdnd2mjlPFoMFiEat2QDUILqFhuBHQThTQKBDQCkbXeb11D0rzWN6ZcQLdiA4kDzmjxqKeu+8LKgcC8BD7auYuMem5FVI9I7kwqZK5KYhXkAoqVO+5H34/ZmkE0jBBte54JDHdjCrDmYBJ2U81JJSN6AA61koage5m0/Mn+MiSPg5jZZ80eEq/T2Q00nocBbYzomaof9dy+Fetk5rwoptxmaQGJJstClOBTYzzLHCfK2BGjK2hTHF7K2ZDqigzNrGyDWH+U/y/aZ5UPVL1bk8rtasijhI6QIfoGHnoHNXQDaqjBmIoQ4/oGb04D86T8+q8zVoXnGJmD/2Q8/4FeRKUgA==</latexit><latexit sha1_base64="m5N9gKtaXf3tQPFIcXxH8XTZBh0=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiuCoZUXQjFN24rGAv0Cklk55pQzOZIckIZSj4Km5cKOLW53Dn25hpp6CiPwR+vnMO5+QPEsG1IeTTWVhcWl5ZLa2V1zc2t7bdnd2mjlPFoMFiEat2QDUILqFhuBHQThTQKBDQCkbXeb11D0rzWN6ZcQLdiA4kDzmjxqKeu+8LKgcC8BD7auYuMem5FVI9I7kwqZK5KYhXkAoqVO+5H34/ZmkE0jBBte54JDHdjCrDmYBJ2U81JJSN6AA61koage5m0/Mn+MiSPg5jZZ80eEq/T2Q00nocBbYzomaof9dy+Fetk5rwoptxmaQGJJstClOBTYzzLHCfK2BGjK2hTHF7K2ZDqigzNrGyDWH+U/y/aZ5UPVL1bk8rtasijhI6QIfoGHnoHNXQDaqjBmIoQ4/oGb04D86T8+q8zVoXnGJmD/2Q8/4FeRKUgA==</latexit><latexit sha1_base64="m5N9gKtaXf3tQPFIcXxH8XTZBh0=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiuCoZUXQjFN24rGAv0Cklk55pQzOZIckIZSj4Km5cKOLW53Dn25hpp6CiPwR+vnMO5+QPEsG1IeTTWVhcWl5ZLa2V1zc2t7bdnd2mjlPFoMFiEat2QDUILqFhuBHQThTQKBDQCkbXeb11D0rzWN6ZcQLdiA4kDzmjxqKeu+8LKgcC8BD7auYuMem5FVI9I7kwqZK5KYhXkAoqVO+5H34/ZmkE0jBBte54JDHdjCrDmYBJ2U81JJSN6AA61koage5m0/Mn+MiSPg5jZZ80eEq/T2Q00nocBbYzomaof9dy+Fetk5rwoptxmaQGJJstClOBTYzzLHCfK2BGjK2hTHF7K2ZDqigzNrGyDWH+U/y/aZ5UPVL1bk8rtasijhI6QIfoGHnoHNXQDaqjBmIoQ4/oGb04D86T8+q8zVoXnGJmD/2Q8/4FeRKUgA==</latexit><latexit sha1_base64="m5N9gKtaXf3tQPFIcXxH8XTZBh0=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiuCoZUXQjFN24rGAv0Cklk55pQzOZIckIZSj4Km5cKOLW53Dn25hpp6CiPwR+vnMO5+QPEsG1IeTTWVhcWl5ZLa2V1zc2t7bdnd2mjlPFoMFiEat2QDUILqFhuBHQThTQKBDQCkbXeb11D0rzWN6ZcQLdiA4kDzmjxqKeu+8LKgcC8BD7auYuMem5FVI9I7kwqZK5KYhXkAoqVO+5H34/ZmkE0jBBte54JDHdjCrDmYBJ2U81JJSN6AA61koage5m0/Mn+MiSPg5jZZ80eEq/T2Q00nocBbYzomaof9dy+Fetk5rwoptxmaQGJJstClOBTYzzLHCfK2BGjK2hTHF7K2ZDqigzNrGyDWH+U/y/aZ5UPVL1bk8rtasijhI6QIfoGHnoHNXQDaqjBmIoQ4/oGb04D86T8+q8zVoXnGJmD/2Q8/4FeRKUgA==</latexit>

hhi � v
<latexit sha1_base64="PnNIMHNKKfzglRJHzyG8dFG4N/c=">AAACAHicdZDNSsNAFIUn9a/Wv6gLF24Gi+CqJKLosujGZQVbC00ok+lNOnQyCTOTQgnd+CpuXCji1sdw59s4aVNQ0QMDh+/ey517gpQzpR3n06osLa+srlXXaxubW9s79u5eRyWZpNCmCU9kNyAKOBPQ1kxz6KYSSBxwuA9G10X9fgxSsUTc6UkKfkwiwUJGiTaobx94nIiIAx5iT86dF0V43LfrTuPcKYSdhrMwJXFLUkelWn37wxskNItBaMqJUj3XSbWfE6kZ5TCteZmClNARiaBnrCAxKD+fHTDFx4YMcJhI84TGM/p9IiexUpM4MJ0x0UP1u1bAv2q9TIeXfs5EmmkQdL4ozDjWCS7SwAMmgWo+MYZQycxfMR0SSag2mdVMCItL8f+mc9pwnYZ7e1ZvXpVxVNEhOkInyEUXqIluUAu1EUVT9Iie0Yv1YD1Zr9bbvLVilTP76Ies9y+kpZXH</latexit><latexit sha1_base64="PnNIMHNKKfzglRJHzyG8dFG4N/c=">AAACAHicdZDNSsNAFIUn9a/Wv6gLF24Gi+CqJKLosujGZQVbC00ok+lNOnQyCTOTQgnd+CpuXCji1sdw59s4aVNQ0QMDh+/ey517gpQzpR3n06osLa+srlXXaxubW9s79u5eRyWZpNCmCU9kNyAKOBPQ1kxz6KYSSBxwuA9G10X9fgxSsUTc6UkKfkwiwUJGiTaobx94nIiIAx5iT86dF0V43LfrTuPcKYSdhrMwJXFLUkelWn37wxskNItBaMqJUj3XSbWfE6kZ5TCteZmClNARiaBnrCAxKD+fHTDFx4YMcJhI84TGM/p9IiexUpM4MJ0x0UP1u1bAv2q9TIeXfs5EmmkQdL4ozDjWCS7SwAMmgWo+MYZQycxfMR0SSag2mdVMCItL8f+mc9pwnYZ7e1ZvXpVxVNEhOkInyEUXqIluUAu1EUVT9Iie0Yv1YD1Zr9bbvLVilTP76Ies9y+kpZXH</latexit><latexit sha1_base64="PnNIMHNKKfzglRJHzyG8dFG4N/c=">AAACAHicdZDNSsNAFIUn9a/Wv6gLF24Gi+CqJKLosujGZQVbC00ok+lNOnQyCTOTQgnd+CpuXCji1sdw59s4aVNQ0QMDh+/ey517gpQzpR3n06osLa+srlXXaxubW9s79u5eRyWZpNCmCU9kNyAKOBPQ1kxz6KYSSBxwuA9G10X9fgxSsUTc6UkKfkwiwUJGiTaobx94nIiIAx5iT86dF0V43LfrTuPcKYSdhrMwJXFLUkelWn37wxskNItBaMqJUj3XSbWfE6kZ5TCteZmClNARiaBnrCAxKD+fHTDFx4YMcJhI84TGM/p9IiexUpM4MJ0x0UP1u1bAv2q9TIeXfs5EmmkQdL4ozDjWCS7SwAMmgWo+MYZQycxfMR0SSag2mdVMCItL8f+mc9pwnYZ7e1ZvXpVxVNEhOkInyEUXqIluUAu1EUVT9Iie0Yv1YD1Zr9bbvLVilTP76Ies9y+kpZXH</latexit><latexit sha1_base64="PnNIMHNKKfzglRJHzyG8dFG4N/c=">AAACAHicdZDNSsNAFIUn9a/Wv6gLF24Gi+CqJKLosujGZQVbC00ok+lNOnQyCTOTQgnd+CpuXCji1sdw59s4aVNQ0QMDh+/ey517gpQzpR3n06osLa+srlXXaxubW9s79u5eRyWZpNCmCU9kNyAKOBPQ1kxz6KYSSBxwuA9G10X9fgxSsUTc6UkKfkwiwUJGiTaobx94nIiIAx5iT86dF0V43LfrTuPcKYSdhrMwJXFLUkelWn37wxskNItBaMqJUj3XSbWfE6kZ5TCteZmClNARiaBnrCAxKD+fHTDFx4YMcJhI84TGM/p9IiexUpM4MJ0x0UP1u1bAv2q9TIeXfs5EmmkQdL4ozDjWCS7SwAMmgWo+MYZQycxfMR0SSag2mdVMCItL8f+mc9pwnYZ7e1ZvXpVxVNEhOkInyEUXqIluUAu1EUVT9Iie0Yv1YD1Zr9bbvLVilTP76Ies9y+kpZXH</latexit>

m� ⇠ v
2
/M⇤ h�i ⇠ M⇤

<latexit sha1_base64="a0rmWpCmGBmBmyN/Q7UuXB95eEg="></latexit><latexit sha1_base64="a0rmWpCmGBmBmyN/Q7UuXB95eEg="></latexit><latexit sha1_base64="a0rmWpCmGBmBmyN/Q7UuXB95eEg="></latexit><latexit sha1_base64="a0rmWpCmGBmBmyN/Q7UuXB95eEg="></latexit>

hhi ' v
<latexit sha1_base64="enlv4/nTzUp5yd3HEkcFJkGBRHE=">AAACA3icdZDLSsNAFIYn9VbrLepON4NFcBUSUXRZdOOygr1AE8pketIOnUzizKRQSsGNr+LGhSJufQl3vo2TNoKK/jDw851zOHP+MOVMadf9sEoLi0vLK+XVytr6xuaWvb3TVEkmKTRowhPZDokCzgQ0NNMc2qkEEoccWuHwMq+3RiAVS8SNHqcQxKQvWMQo0QZ17T2fE9HngAfYl3PnKxbDLR517arrnLq5sOu4X6YgXkGqqFC9a7/7vYRmMQhNOVGq47mpDiZEakY5TCt+piAldEj60DFWkBhUMJndMMWHhvRwlEjzhMYz+n1iQmKlxnFoOmOiB+p3LYd/1TqZjs6DCRNppkHQ+aIo41gnOA8E95gEqvnYGEIlM3/FdEAkodrEVjEhfF2K/zfNY8dzHe/6pFq7KOIoo310gI6Qh85QDV2hOmogiu7QA3pCz9a99Wi9WK/z1pJVzOyiH7LePgEuApc2</latexit><latexit sha1_base64="enlv4/nTzUp5yd3HEkcFJkGBRHE=">AAACA3icdZDLSsNAFIYn9VbrLepON4NFcBUSUXRZdOOygr1AE8pketIOnUzizKRQSsGNr+LGhSJufQl3vo2TNoKK/jDw851zOHP+MOVMadf9sEoLi0vLK+XVytr6xuaWvb3TVEkmKTRowhPZDokCzgQ0NNMc2qkEEoccWuHwMq+3RiAVS8SNHqcQxKQvWMQo0QZ17T2fE9HngAfYl3PnKxbDLR517arrnLq5sOu4X6YgXkGqqFC9a7/7vYRmMQhNOVGq47mpDiZEakY5TCt+piAldEj60DFWkBhUMJndMMWHhvRwlEjzhMYz+n1iQmKlxnFoOmOiB+p3LYd/1TqZjs6DCRNppkHQ+aIo41gnOA8E95gEqvnYGEIlM3/FdEAkodrEVjEhfF2K/zfNY8dzHe/6pFq7KOIoo310gI6Qh85QDV2hOmogiu7QA3pCz9a99Wi9WK/z1pJVzOyiH7LePgEuApc2</latexit><latexit sha1_base64="enlv4/nTzUp5yd3HEkcFJkGBRHE=">AAACA3icdZDLSsNAFIYn9VbrLepON4NFcBUSUXRZdOOygr1AE8pketIOnUzizKRQSsGNr+LGhSJufQl3vo2TNoKK/jDw851zOHP+MOVMadf9sEoLi0vLK+XVytr6xuaWvb3TVEkmKTRowhPZDokCzgQ0NNMc2qkEEoccWuHwMq+3RiAVS8SNHqcQxKQvWMQo0QZ17T2fE9HngAfYl3PnKxbDLR517arrnLq5sOu4X6YgXkGqqFC9a7/7vYRmMQhNOVGq47mpDiZEakY5TCt+piAldEj60DFWkBhUMJndMMWHhvRwlEjzhMYz+n1iQmKlxnFoOmOiB+p3LYd/1TqZjs6DCRNppkHQ+aIo41gnOA8E95gEqvnYGEIlM3/FdEAkodrEVjEhfF2K/zfNY8dzHe/6pFq7KOIoo310gI6Qh85QDV2hOmogiu7QA3pCz9a99Wi9WK/z1pJVzOyiH7LePgEuApc2</latexit><latexit sha1_base64="enlv4/nTzUp5yd3HEkcFJkGBRHE=">AAACA3icdZDLSsNAFIYn9VbrLepON4NFcBUSUXRZdOOygr1AE8pketIOnUzizKRQSsGNr+LGhSJufQl3vo2TNoKK/jDw851zOHP+MOVMadf9sEoLi0vLK+XVytr6xuaWvb3TVEkmKTRowhPZDokCzgQ0NNMc2qkEEoccWuHwMq+3RiAVS8SNHqcQxKQvWMQo0QZ17T2fE9HngAfYl3PnKxbDLR517arrnLq5sOu4X6YgXkGqqFC9a7/7vYRmMQhNOVGq47mpDiZEakY5TCt+piAldEj60DFWkBhUMJndMMWHhvRwlEjzhMYz+n1iQmKlxnFoOmOiB+p3LYd/1TqZjs6DCRNppkHQ+aIo41gnOA8E95gEqvnYGEIlM3/FdEAkodrEVjEhfF2K/zfNY8dzHe/6pFq7KOIoo310gI6Qh85QDV2hOmogiu7QA3pCz9a99Wi9WK/z1pJVzOyiH7LePgEuApc2</latexit>
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<latexit sha1_base64="PigglsdTLxgfbMgKMsjzdNwaoCI="></latexit>

FIG. 7. In our model the landscape includes a high energy sector (left panel) and a low energy sector (right panel). The high
energy sector is generated by fields of mass close to the cuto↵ m� ⇠ M⇤ which does not have enough vacua to scan the CC down
to ⇤obs ' meV4, but scans m

2
H to the weak scale. The low energy sector is generated by fields of mass m� ⇠ v

2
/M⇤ and has a

number of non-degenerate minima dependent on the Higgs vev. When hhi ' v we can scan the CC down to ⇤obs.

⇤obs
<latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit><latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit><latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit><latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit>

High Energy Landscape

Low Energy Landscape 

hhi = 0
<latexit sha1_base64="m5N9gKtaXf3tQPFIcXxH8XTZBh0=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiuCoZUXQjFN24rGAv0Cklk55pQzOZIckIZSj4Km5cKOLW53Dn25hpp6CiPwR+vnMO5+QPEsG1IeTTWVhcWl5ZLa2V1zc2t7bdnd2mjlPFoMFiEat2QDUILqFhuBHQThTQKBDQCkbXeb11D0rzWN6Z cQLdiA4kDzmjxqKeu+8LKgcC8BD7auYuMem5FVI9I7kwqZK5KYhXkAoqVO+5H34/ZmkE0jBBte54JDHdjCrDmYBJ2U81JJSN6AA61koage5m0/Mn+MiSPg5jZZ80eEq/T2Q00nocBbYzomaof9dy+Fetk5rwoptxmaQGJJstClOBTYzzLHCfK2BGjK2hTHF7K2ZDqigzNrGyDWH+U/y/aZ5UPVL1bk8rtasijhI6QIfoGHnoHNXQDaqjBmIoQ4/oGb04D86T8+q8zVoXnGJmD/2Q8/4FeRKUgA==</latexit><latexit sha1_base64="m5N9gKtaXf3tQPFIcXxH8XTZBh0=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiuCoZUXQjFN24rGAv0Cklk55pQzOZIckIZSj4Km5cKOLW53Dn25hpp6CiPwR+vnMO5+QPEsG1IeTTWVhcWl5ZLa2V1zc2t7bdnd2mjlPFoMFiEat2QDUILqFhuBHQThTQKBDQCkbXeb11D0rzWN6Z cQLdiA4kDzmjxqKeu+8LKgcC8BD7auYuMem5FVI9I7kwqZK5KYhXkAoqVO+5H34/ZmkE0jBBte54JDHdjCrDmYBJ2U81JJSN6AA61koage5m0/Mn+MiSPg5jZZ80eEq/T2Q00nocBbYzomaof9dy+Fetk5rwoptxmaQGJJstClOBTYzzLHCfK2BGjK2hTHF7K2ZDqigzNrGyDWH+U/y/aZ5UPVL1bk8rtasijhI6QIfoGHnoHNXQDaqjBmIoQ4/oGb04D86T8+q8zVoXnGJmD/2Q8/4FeRKUgA==</latexit><latexit sha1_base64="m5N9gKtaXf3tQPFIcXxH8XTZBh0=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiuCoZUXQjFN24rGAv0Cklk55pQzOZIckIZSj4Km5cKOLW53Dn25hpp6CiPwR+vnMO5+QPEsG1IeTTWVhcWl5ZLa2V1zc2t7bdnd2mjlPFoMFiEat2QDUILqFhuBHQThTQKBDQCkbXeb11D0rzWN6Z cQLdiA4kDzmjxqKeu+8LKgcC8BD7auYuMem5FVI9I7kwqZK5KYhXkAoqVO+5H34/ZmkE0jBBte54JDHdjCrDmYBJ2U81JJSN6AA61koage5m0/Mn+MiSPg5jZZ80eEq/T2Q00nocBbYzomaof9dy+Fetk5rwoptxmaQGJJstClOBTYzzLHCfK2BGjK2hTHF7K2ZDqigzNrGyDWH+U/y/aZ5UPVL1bk8rtasijhI6QIfoGHnoHNXQDaqjBmIoQ4/oGb04D86T8+q8zVoXnGJmD/2Q8/4FeRKUgA==</latexit><latexit sha1_base64="m5N9gKtaXf3tQPFIcXxH8XTZBh0=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiuCoZUXQjFN24rGAv0Cklk55pQzOZIckIZSj4Km5cKOLW53Dn25hpp6CiPwR+vnMO5+QPEsG1IeTTWVhcWl5ZLa2V1zc2t7bdnd2mjlPFoMFiEat2QDUILqFhuBHQThTQKBDQCkbXeb11D0rzWN6Z cQLdiA4kDzmjxqKeu+8LKgcC8BD7auYuMem5FVI9I7kwqZK5KYhXkAoqVO+5H34/ZmkE0jBBte54JDHdjCrDmYBJ2U81JJSN6AA61koage5m0/Mn+MiSPg5jZZ80eEq/T2Q00nocBbYzomaof9dy+Fetk5rwoptxmaQGJJstClOBTYzzLHCfK2BGjK2hTHF7K2ZDqigzNrGyDWH+U/y/aZ5UPVL1bk8rtasijhI6QIfoGHnoHNXQDaqjBmIoQ4/oGb04D86T8+q8zVoXnGJmD/2Q8/4FeRKUgA==</latexit>

Values of the Cosmological Constant in the Landscape

hhi < µS

<latexit sha1_base64="2C4hRq5cc0J3H/1O13IOFSLSg+0=">AAACAnicdVDLSsNAFJ34rPUVdSVuBovgKiRtaBVcFN24rGgf0IQwmU7boZNJmJkIJRQ3/oobF4q49Svc+TdO2wgqeuDC4Zx7ufeeMGFUKtv+MBYWl5ZXVgtrxfWNza1tc2e3JeNUYNLEMYtFJ0SSMMpJU1HFSCcRBEUhI+1wdDH127dESBrz GzVOiB+hAad9ipHSUmDuewzxASNwCD0xZ2fQi9LgOjBLtuU61apdgbZlz6CJW67U3Ap0cqUEcjQC893rxTiNCFeYISm7jp0oP0NCUczIpOilkiQIj9CAdDXlKCLSz2YvTOCRVnqwHwtdXMGZ+n0iQ5GU4yjUnRFSQ/nbm4p/ed1U9U/8jPIkVYTj+aJ+yqCK4TQP2KOCYMXGmiAsqL4V4iESCCudWlGH8PUp/J+0ypbjWqdXbql+nsdRAAfgEBwDB9RAHVyCBmgCDO7AA3gCz8a98Wi8GK/z1gUjn9kDP2C8fQIGEJaU</latexit>

hhi ' µS

<latexit sha1_base64="c/zuoQm3yB+LeFD29zzaCp7tu/I=">AAACB3icdVDLSgNBEJz1GeMr6lGQwSB4CrvJkugt6MVjRPOAbAizk04yZGZ2nZkVQsjNi7/ixYMiXv0Fb/6Nk4egogUNRVU33V1hzJk2rvvhLCwuLa+sptbS6xubW9uZnd2ajhJFoUojHqlGSDRwJqFqmOHQiBUQEXKoh4PziV+/BaVZJK/N MIaWID3JuowSY6V25iDgRPY44D4O1IwFmgm4wYFI2lftTNbN+V6x6Bawm3OnsMTPF0p+AXtzJYvmqLQz70EnookAaSgnWjc9NzatEVGGUQ7jdJBoiAkdkB40LZVEgG6Npn+M8ZFVOrgbKVvS4Kn6fWJEhNZDEdpOQUxf//Ym4l9eMzHdk9aIyTgxIOlsUTfh2ER4EgruMAXU8KElhCpmb8W0TxShxkaXtiF8fYr/J7V8zvNzp5d+tnw2jyOF9tEhOkYeKqEyukAVVEUU3aEH9ISenXvn0XlxXmetC858Zg/9gPP2CVuDmQU=</latexit>

hhi � µB

<latexit sha1_base64="FMzLZloUZTzkGrwqbwzKrqF4lNY=">AAACBHicdVDLSsNAFJ3UV62vqMtuBovgqiRtaHVX6sZlBfuAJoTJdJoOnUzCzEQooQs3/oobF4q49SPc+TdO2wgqeuDC4Zx7ufeeIGFUKsv6MApr6xubW8Xt0s7u3v6BeXjUk3EqMOnimMViECBJGOWkq6hiZJAIgqKAkX4wvVz4/VsiJI35jZolxItQyOmYYqS05JtllyEeMgIn0BUr5oYhdKPUb/tmxao6dqNh1aFVtZbQxKnVm04d2rlSATk6vvnujmKcRoQrzJCUQ9tKlJchoShmZF5yU0kShKcoJENNOYqI9LLlE3N4qpURHMdCF1dwqX6fyFAk5SwKdGeE1ET+9hbiX94wVeNzL6M8SRXheLVonDKoYrhIBI6oIFixmSYIC6pvhXiCBMJK51bSIXx9Cv8nvVrVdqoX106l1c7jKIIyOAFnwAZN0AJXoAO6AIM78ACewLNxbzwaL8brqrVg5DPH4AeMt0+zBpeF</latexit>

µS . hhi . µB

<latexit sha1_base64="rNSzyqY0Go0YluWzE7sYHDFQrFo=">AAACGHicdVDLSgMxFM34tr5GXboJFsFVnbGDj53oxmVF+4DOMGTS2zY0yQxJRijFz3Djr7hxoYjb7vwb04f4QA8EDuecy809ScaZNp737szMzs0vLC4tF1ZW19Y33M2tmk5zRaFKU56qRkI0cCahapjh0MgUEJFwqCe9i5FfvwWlWSpvTD+DSJCOZG1GibFS7B6EIo+vcchBa82EJUR2OOAuDtWEfVk2eR67Ra8U+EdHXhl7JW8MS4LD8nFQxv5UKaIpKrE7DFspzQVIQznRuul7mYkGRBlGOdwVwlxDRmiPdKBpqSQCdDQYH3aH96zSwu1U2ScNHqvfJwZEaN0XiU0KYrr6tzcS//KauWmfRAMms9yApJNF7Zxjk+JRS7jFFFDD+5YQqpj9K6Zdogg1tsuCLeHzUvw/qR2W/KB0ehUUz86ndSyhHbSL9pGPjtEZukQVVEUU3aNH9IxenAfnyXl13ibRGWc6s41+wBl+AGotoAs=</latexit>

FIG. 8. Values of the Cosmological Constant in our two-sectors landscape. When hhi = 0 the high energy landscape (left panel
of Fig. 7) does not have enough minima to scan the CC from M

4
⇤ down to ⇤obs ' meV4. As we turn on hhi the degeneracy in

the vacua of the low energy landscape (right panel of Fig. 7) is broken and when hhi = v we can scan down to ⇤obs. If hhi � v
2

the low energy landscape loses all its minima but one and from the point of view of the CC we have the same problem as in the
hhi = 0 situation.
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⇤obs
<latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit><latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit><latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit><latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit>

Values of the CC in the Landscape V�
<latexit sha1_base64="aEE9kz+Em9uOZIoYvPXfpRvoiZQ=">AAAB73icdVBNS8NAEJ34WetX1aOXxSJ4CkkNbb0VvXisYD+gDWWz3bRLN5u4uxFK6J/w4kERr/4db/4bN20FFX0w8Hhvhpl5QcKZ0o7zYa2srq1vbBa2its7u3v7pYPDtopTSWiLxDyW3QArypmgLc00p91EUhwFnHaCyVXud+6pVCwWt3qaUD/CI8FCRrA2Urc9yPrNMZsNSmXHvqhXK14VObbj1NyKm5NKzTv3kGuUHGVYojkovfeHMUkjKjThWKme6yTaz7DUjHA6K/ZTRRNMJnhEe4YKHFHlZ/N7Z+jUKEMUxtKU0Giufp/IcKTUNApMZ4T1WP32cvEvr5fqsO5nTCSppoIsFoUpRzpG+fNoyCQlmk8NwUQycysiYywx0Saiognh61P0P2lXbNex3Ruv3LhcxlGAYziBM3ChBg24hia0gACHB3iCZ+vOerRerNdF64q1nDmCH7DePgFpZJA2</latexit><latexit sha1_base64="aEE9kz+Em9uOZIoYvPXfpRvoiZQ=">AAAB73icdVBNS8NAEJ34WetX1aOXxSJ4CkkNbb0VvXisYD+gDWWz3bRLN5u4uxFK6J/w4kERr/4db/4bN20FFX0w8Hhvhpl5QcKZ0o7zYa2srq1vbBa2its7u3v7pYPDtopTSWiLxDyW3QArypmgLc00p91EUhwFnHaCyVXud+6pVCwWt3qaUD/CI8FCRrA2Urc9yPrNMZsNSmXHvqhXK14VObbj1NyKm5NKzTv3kGuUHGVYojkovfeHMUkjKjThWKme6yTaz7DUjHA6K/ZTRRNMJnhEe4YKHFHlZ/N7Z+jUKEMUxtKU0Giufp/IcKTUNApMZ4T1WP32cvEvr5fqsO5nTCSppoIsFoUpRzpG+fNoyCQlmk8NwUQycysiYywx0Saiognh61P0P2lXbNex3Ruv3LhcxlGAYziBM3ChBg24hia0gACHB3iCZ+vOerRerNdF64q1nDmCH7DePgFpZJA2</latexit><latexit sha1_base64="aEE9kz+Em9uOZIoYvPXfpRvoiZQ=">AAAB73icdVBNS8NAEJ34WetX1aOXxSJ4CkkNbb0VvXisYD+gDWWz3bRLN5u4uxFK6J/w4kERr/4db/4bN20FFX0w8Hhvhpl5QcKZ0o7zYa2srq1vbBa2its7u3v7pYPDtopTSWiLxDyW3QArypmgLc00p91EUhwFnHaCyVXud+6pVCwWt3qaUD/CI8FCRrA2Urc9yPrNMZsNSmXHvqhXK14VObbj1NyKm5NKzTv3kGuUHGVYojkovfeHMUkjKjThWKme6yTaz7DUjHA6K/ZTRRNMJnhEe4YKHFHlZ/N7Z+jUKEMUxtKU0Giufp/IcKTUNApMZ4T1WP32cvEvr5fqsO5nTCSppoIsFoUpRzpG+fNoyCQlmk8NwUQycysiYywx0Saiognh61P0P2lXbNex3Ruv3LhcxlGAYziBM3ChBg24hia0gACHB3iCZ+vOerRerNdF64q1nDmCH7DePgFpZJA2</latexit><latexit sha1_base64="aEE9kz+Em9uOZIoYvPXfpRvoiZQ=">AAAB73icdVBNS8NAEJ34WetX1aOXxSJ4CkkNbb0VvXisYD+gDWWz3bRLN5u4uxFK6J/w4kERr/4db/4bN20FFX0w8Hhvhpl5QcKZ0o7zYa2srq1vbBa2its7u3v7pYPDtopTSWiLxDyW3QArypmgLc00p91EUhwFnHaCyVXud+6pVCwWt3qaUD/CI8FCRrA2Urc9yPrNMZsNSmXHvqhXK14VObbj1NyKm5NKzTv3kGuUHGVYojkovfeHMUkjKjThWKme6yTaz7DUjHA6K/ZTRRNMJnhEe4YKHFHlZ/N7Z+jUKEMUxtKU0Giufp/IcKTUNApMZ4T1WP32cvEvr5fqsO5nTCSppoIsFoUpRzpG+fNoyCQlmk8NwUQycysiYywx0Saiognh61P0P2lXbNex3Ruv3LhcxlGAYziBM3ChBg24hia0gACHB3iCZ+vOerRerNdF64q1nDmCH7DePgFpZJA2</latexit>

m� ⇠ M⇤
<latexit sha1_base64="I9Dlek0zyiMD+b7EWa6D3MKmv14=">AAAB+HicdVDLSgMxFM3UV62PVl26CRZBXAwztbR1V3TjRqhgH9AOQybNtKFJZkgyQh36JW5cKOLWT3Hn35hpK6jogQuHc+7l3nuCmFGlHefDyq2srq1v5DcLW9s7u8XS3n5HRYnEpI0jFslegBRhVJC2ppqRXiwJ4gEj3WBymfndOyIVjcStnsbE42gkaEgx0kbyS0XuD1pjCgeKcnjtn/qlsmOfN2qVag06tuPU3YqbkUq9elaFrlEylMESLb/0PhhGOOFEaMyQUn3XibWXIqkpZmRWGCSKxAhP0Ij0DRWIE+Wl88Nn8NgoQxhG0pTQcK5+n0gRV2rKA9PJkR6r314m/uX1Ex02vJSKONFE4MWiMGFQRzBLAQ6pJFizqSEIS2puhXiMJMLaZFUwIXx9Cv8nnYrtOrZ7Uy03L5Zx5MEhOAInwAV10ARXoAXaAIMEPIAn8GzdW4/Wi/W6aM1Zy5kD8APW2yfNi5KH</latexit><latexit sha1_base64="I9Dlek0zyiMD+b7EWa6D3MKmv14=">AAAB+HicdVDLSgMxFM3UV62PVl26CRZBXAwztbR1V3TjRqhgH9AOQybNtKFJZkgyQh36JW5cKOLWT3Hn35hpK6jogQuHc+7l3nuCmFGlHefDyq2srq1v5DcLW9s7u8XS3n5HRYnEpI0jFslegBRhVJC2ppqRXiwJ4gEj3WBymfndOyIVjcStnsbE42gkaEgx0kbyS0XuD1pjCgeKcnjtn/qlsmOfN2qVag06tuPU3YqbkUq9elaFrlEylMESLb/0PhhGOOFEaMyQUn3XibWXIqkpZmRWGCSKxAhP0Ij0DRWIE+Wl88Nn8NgoQxhG0pTQcK5+n0gRV2rKA9PJkR6r314m/uX1Ex02vJSKONFE4MWiMGFQRzBLAQ6pJFizqSEIS2puhXiMJMLaZFUwIXx9Cv8nnYrtOrZ7Uy03L5Zx5MEhOAInwAV10ARXoAXaAIMEPIAn8GzdW4/Wi/W6aM1Zy5kD8APW2yfNi5KH</latexit><latexit sha1_base64="I9Dlek0zyiMD+b7EWa6D3MKmv14=">AAAB+HicdVDLSgMxFM3UV62PVl26CRZBXAwztbR1V3TjRqhgH9AOQybNtKFJZkgyQh36JW5cKOLWT3Hn35hpK6jogQuHc+7l3nuCmFGlHefDyq2srq1v5DcLW9s7u8XS3n5HRYnEpI0jFslegBRhVJC2ppqRXiwJ4gEj3WBymfndOyIVjcStnsbE42gkaEgx0kbyS0XuD1pjCgeKcnjtn/qlsmOfN2qVag06tuPU3YqbkUq9elaFrlEylMESLb/0PhhGOOFEaMyQUn3XibWXIqkpZmRWGCSKxAhP0Ij0DRWIE+Wl88Nn8NgoQxhG0pTQcK5+n0gRV2rKA9PJkR6r314m/uX1Ex02vJSKONFE4MWiMGFQRzBLAQ6pJFizqSEIS2puhXiMJMLaZFUwIXx9Cv8nnYrtOrZ7Uy03L5Zx5MEhOAInwAV10ARXoAXaAIMEPIAn8GzdW4/Wi/W6aM1Zy5kD8APW2yfNi5KH</latexit><latexit sha1_base64="I9Dlek0zyiMD+b7EWa6D3MKmv14=">AAAB+HicdVDLSgMxFM3UV62PVl26CRZBXAwztbR1V3TjRqhgH9AOQybNtKFJZkgyQh36JW5cKOLWT3Hn35hpK6jogQuHc+7l3nuCmFGlHefDyq2srq1v5DcLW9s7u8XS3n5HRYnEpI0jFslegBRhVJC2ppqRXiwJ4gEj3WBymfndOyIVjcStnsbE42gkaEgx0kbyS0XuD1pjCgeKcnjtn/qlsmOfN2qVag06tuPU3YqbkUq9elaFrlEylMESLb/0PhhGOOFEaMyQUn3XibWXIqkpZmRWGCSKxAhP0Ij0DRWIE+Wl88Nn8NgoQxhG0pTQcK5+n0gRV2rKA9PJkR6r314m/uX1Ex02vJSKONFE4MWiMGFQRzBLAQ6pJFizqSEIS2puhXiMJMLaZFUwIXx9Cv8nnYrtOrZ7Uy03L5Zx5MEhOAInwAV10ARXoAXaAIMEPIAn8GzdW4/Wi/W6aM1Zy5kD8APW2yfNi5KH</latexit>

h�i ⇠ M⇤
<latexit sha1_base64="/ROwdN1/mcn7+/cQaW9yIXzUTLs=">AAACBnicdVDLSgMxFM34rPU16lKEYBHERcmMQ1t3RTduhAr2AZ2hZNK0Dc1khiQjlNKVG3/FjQtF3PoN7vwbM20FFT1w4eSce8m9J0w4UxqhD2thcWl5ZTW3ll/f2Nzatnd2GypOJaF1EvNYtkKsKGeC1jXTnLYSSXEUctoMhxeZ37ylUrFY3OhRQoMI9wXrMYK1kTr2gc+x6HMK/dqAQV/OH4pF8Kpz0rELqHhWKbleCaIiQmXHdTLilr1TDzpGyVAAc9Q69rvfjUkaUaEJx0q1HZToYIylZoTTSd5PFU0wGeI+bRsqcERVMJ6eMYFHRunCXixNCQ2n6veJMY6UGkWh6YywHqjfXib+5bVT3asEYyaSVFNBZh/1Ug51DLNMYJdJSjQfGYKJZGZXSAZYYqJNcnkTwtel8H/ScIsOKjrXXqF6Po8jB/bBITgGDiiDKrgENVAHBNyBB/AEnq1769F6sV5nrQvWfGYP/ID19gn8pZgr</latexit><latexit sha1_base64="/ROwdN1/mcn7+/cQaW9yIXzUTLs=">AAACBnicdVDLSgMxFM34rPU16lKEYBHERcmMQ1t3RTduhAr2AZ2hZNK0Dc1khiQjlNKVG3/FjQtF3PoN7vwbM20FFT1w4eSce8m9J0w4UxqhD2thcWl5ZTW3ll/f2Nzatnd2GypOJaF1EvNYtkKsKGeC1jXTnLYSSXEUctoMhxeZ37ylUrFY3OhRQoMI9wXrMYK1kTr2gc+x6HMK/dqAQV/OH4pF8Kpz0rELqHhWKbleCaIiQmXHdTLilr1TDzpGyVAAc9Q69rvfjUkaUaEJx0q1HZToYIylZoTTSd5PFU0wGeI+bRsqcERVMJ6eMYFHRunCXixNCQ2n6veJMY6UGkWh6YywHqjfXib+5bVT3asEYyaSVFNBZh/1Ug51DLNMYJdJSjQfGYKJZGZXSAZYYqJNcnkTwtel8H/ScIsOKjrXXqF6Po8jB/bBITgGDiiDKrgENVAHBNyBB/AEnq1769F6sV5nrQvWfGYP/ID19gn8pZgr</latexit><latexit sha1_base64="/ROwdN1/mcn7+/cQaW9yIXzUTLs=">AAACBnicdVDLSgMxFM34rPU16lKEYBHERcmMQ1t3RTduhAr2AZ2hZNK0Dc1khiQjlNKVG3/FjQtF3PoN7vwbM20FFT1w4eSce8m9J0w4UxqhD2thcWl5ZTW3ll/f2Nzatnd2GypOJaF1EvNYtkKsKGeC1jXTnLYSSXEUctoMhxeZ37ylUrFY3OhRQoMI9wXrMYK1kTr2gc+x6HMK/dqAQV/OH4pF8Kpz0rELqHhWKbleCaIiQmXHdTLilr1TDzpGyVAAc9Q69rvfjUkaUaEJx0q1HZToYIylZoTTSd5PFU0wGeI+bRsqcERVMJ6eMYFHRunCXixNCQ2n6veJMY6UGkWh6YywHqjfXib+5bVT3asEYyaSVFNBZh/1Ug51DLNMYJdJSjQfGYKJZGZXSAZYYqJNcnkTwtel8H/ScIsOKjrXXqF6Po8jB/bBITgGDiiDKrgENVAHBNyBB/AEnq1769F6sV5nrQvWfGYP/ID19gn8pZgr</latexit><latexit sha1_base64="/ROwdN1/mcn7+/cQaW9yIXzUTLs=">AAACBnicdVDLSgMxFM34rPU16lKEYBHERcmMQ1t3RTduhAr2AZ2hZNK0Dc1khiQjlNKVG3/FjQtF3PoN7vwbM20FFT1w4eSce8m9J0w4UxqhD2thcWl5ZTW3ll/f2Nzatnd2GypOJaF1EvNYtkKsKGeC1jXTnLYSSXEUctoMhxeZ37ylUrFY3OhRQoMI9wXrMYK1kTr2gc+x6HMK/dqAQV/OH4pF8Kpz0rELqHhWKbleCaIiQmXHdTLilr1TDzpGyVAAc9Q69rvfjUkaUaEJx0q1HZToYIylZoTTSd5PFU0wGeI+bRsqcERVMJ6eMYFHRunCXixNCQ2n6veJMY6UGkWh6YywHqjfXib+5bVT3asEYyaSVFNBZh/1Ug51DLNMYJdJSjQfGYKJZGZXSAZYYqJNcnkTwtel8H/ScIsOKjrXXqF6Po8jB/bBITgGDiiDKrgENVAHBNyBB/AEnq1769F6sV5nrQvWfGYP/ID19gn8pZgr</latexit>

High Energy Landscape

scansm
2

H
<latexit sha1_base64="JW78xsNkxYX96sAmbZ9N4xCN/xs=">AAAB7HicdVBNS8NAEN3Ur1q/qh69LBbBU0hiaOut6KXHCqYttLFsttt26e4m7G6EEvobvHhQxKs/yJv/xk1bQUUfDDzem2FmXpQwqrTjfFiFtfWNza3idmlnd2//oHx41FZxKjEJcMxi2Y2QIowKEmiqGekmkiAeMdKJpte537knUtFY3OpZQkKOxoKOKEbaSAEfNO+8Qbni2Jf1qudXoWM7Ts313Jx4Nf/Ch65RclTACq1B+b0/jHHKidCYIaV6rpPoMENSU8zIvNRPFUkQnqIx6RkqECcqzBbHzuGZUYZwFEtTQsOF+n0iQ1ypGY9MJ0d6on57ufiX10v1qB5mVCSpJgIvF41SBnUM88/hkEqCNZsZgrCk5laIJ0girE0+JRPC16fwf9L2bNex3Ru/0rhaxVEEJ+AUnAMX1EADNEELBAADCh7AE3i2hPVovVivy9aCtZo5Bj9gvX0CpICOkg==</latexit><latexit sha1_base64="JW78xsNkxYX96sAmbZ9N4xCN/xs=">AAAB7HicdVBNS8NAEN3Ur1q/qh69LBbBU0hiaOut6KXHCqYttLFsttt26e4m7G6EEvobvHhQxKs/yJv/xk1bQUUfDDzem2FmXpQwqrTjfFiFtfWNza3idmlnd2//oHx41FZxKjEJcMxi2Y2QIowKEmiqGekmkiAeMdKJpte537knUtFY3OpZQkKOxoKOKEbaSAEfNO+8Qbni2Jf1qudXoWM7Ts313Jx4Nf/Ch65RclTACq1B+b0/jHHKidCYIaV6rpPoMENSU8zIvNRPFUkQnqIx6RkqECcqzBbHzuGZUYZwFEtTQsOF+n0iQ1ypGY9MJ0d6on57ufiX10v1qB5mVCSpJgIvF41SBnUM88/hkEqCNZsZgrCk5laIJ0girE0+JRPC16fwf9L2bNex3Ru/0rhaxVEEJ+AUnAMX1EADNEELBAADCh7AE3i2hPVovVivy9aCtZo5Bj9gvX0CpICOkg==</latexit><latexit sha1_base64="JW78xsNkxYX96sAmbZ9N4xCN/xs=">AAAB7HicdVBNS8NAEN3Ur1q/qh69LBbBU0hiaOut6KXHCqYttLFsttt26e4m7G6EEvobvHhQxKs/yJv/xk1bQUUfDDzem2FmXpQwqrTjfFiFtfWNza3idmlnd2//oHx41FZxKjEJcMxi2Y2QIowKEmiqGekmkiAeMdKJpte537knUtFY3OpZQkKOxoKOKEbaSAEfNO+8Qbni2Jf1qudXoWM7Ts313Jx4Nf/Ch65RclTACq1B+b0/jHHKidCYIaV6rpPoMENSU8zIvNRPFUkQnqIx6RkqECcqzBbHzuGZUYZwFEtTQsOF+n0iQ1ypGY9MJ0d6on57ufiX10v1qB5mVCSpJgIvF41SBnUM88/hkEqCNZsZgrCk5laIJ0girE0+JRPC16fwf9L2bNex3Ru/0rhaxVEEJ+AUnAMX1EADNEELBAADCh7AE3i2hPVovVivy9aCtZo5Bj9gvX0CpICOkg==</latexit><latexit sha1_base64="JW78xsNkxYX96sAmbZ9N4xCN/xs=">AAAB7HicdVBNS8NAEN3Ur1q/qh69LBbBU0hiaOut6KXHCqYttLFsttt26e4m7G6EEvobvHhQxKs/yJv/xk1bQUUfDDzem2FmXpQwqrTjfFiFtfWNza3idmlnd2//oHx41FZxKjEJcMxi2Y2QIowKEmiqGekmkiAeMdKJpte537knUtFY3OpZQkKOxoKOKEbaSAEfNO+8Qbni2Jf1qudXoWM7Ts313Jx4Nf/Ch65RclTACq1B+b0/jHHKidCYIaV6rpPoMENSU8zIvNRPFUkQnqIx6RkqECcqzBbHzuGZUYZwFEtTQsOF+n0iQ1ypGY9MJ0d6on57ufiX10v1qB5mVCSpJgIvF41SBnUM88/hkEqCNZsZgrCk5laIJ0girE0+JRPC16fwf9L2bNex3Ru/0rhaxVEEJ+AUnAMX1EADNEELBAADCh7AE3i2hPVovVivy9aCtZo5Bj9gvX0CpICOkg==</latexit>
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<latexit sha1_base64="/bCX4DJVJubkXg3a+75sbr6KDs0="></latexit><latexit sha1_base64="/bCX4DJVJubkXg3a+75sbr6KDs0="></latexit><latexit sha1_base64="/bCX4DJVJubkXg3a+75sbr6KDs0="></latexit><latexit sha1_base64="/bCX4DJVJubkXg3a+75sbr6KDs0="></latexit>

Low Energy Landscape

⇤obs
<latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit><latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit><latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit><latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit>

hhi = 0
<latexit sha1_base64="m5N9gKtaXf3tQPFIcXxH8XTZBh0=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiuCoZUXQjFN24rGAv0Cklk55pQzOZIckIZSj4Km5cKOLW53Dn25hpp6CiPwR+vnMO5+QPEsG1IeTTWVhcWl5ZLa2V1zc2t7bdnd2mjlPFoMFiEat2QDUILqFhuBHQThTQKBDQCkbXeb11D0rzWN6ZcQLdiA4kDzmjxqKeu+8LKgcC8BD7auYuMem5FVI9I7kwqZK5KYhXkAoqVO+5H34/ZmkE0jBBte54JDHdjCrDmYBJ2U81JJSN6AA61koage5m0/Mn+MiSPg5jZZ80eEq/T2Q00nocBbYzomaof9dy+Fetk5rwoptxmaQGJJstClOBTYzzLHCfK2BGjK2hTHF7K2ZDqigzNrGyDWH+U/y/aZ5UPVL1bk8rtasijhI6QIfoGHnoHNXQDaqjBmIoQ4/oGb04D86T8+q8zVoXnGJmD/2Q8/4FeRKUgA==</latexit><latexit sha1_base64="m5N9gKtaXf3tQPFIcXxH8XTZBh0=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiuCoZUXQjFN24rGAv0Cklk55pQzOZIckIZSj4Km5cKOLW53Dn25hpp6CiPwR+vnMO5+QPEsG1IeTTWVhcWl5ZLa2V1zc2t7bdnd2mjlPFoMFiEat2QDUILqFhuBHQThTQKBDQCkbXeb11D0rzWN6ZcQLdiA4kDzmjxqKeu+8LKgcC8BD7auYuMem5FVI9I7kwqZK5KYhXkAoqVO+5H34/ZmkE0jBBte54JDHdjCrDmYBJ2U81JJSN6AA61koage5m0/Mn+MiSPg5jZZ80eEq/T2Q00nocBbYzomaof9dy+Fetk5rwoptxmaQGJJstClOBTYzzLHCfK2BGjK2hTHF7K2ZDqigzNrGyDWH+U/y/aZ5UPVL1bk8rtasijhI6QIfoGHnoHNXQDaqjBmIoQ4/oGb04D86T8+q8zVoXnGJmD/2Q8/4FeRKUgA==</latexit><latexit sha1_base64="m5N9gKtaXf3tQPFIcXxH8XTZBh0=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiuCoZUXQjFN24rGAv0Cklk55pQzOZIckIZSj4Km5cKOLW53Dn25hpp6CiPwR+vnMO5+QPEsG1IeTTWVhcWl5ZLa2V1zc2t7bdnd2mjlPFoMFiEat2QDUILqFhuBHQThTQKBDQCkbXeb11D0rzWN6ZcQLdiA4kDzmjxqKeu+8LKgcC8BD7auYuMem5FVI9I7kwqZK5KYhXkAoqVO+5H34/ZmkE0jBBte54JDHdjCrDmYBJ2U81JJSN6AA61koage5m0/Mn+MiSPg5jZZ80eEq/T2Q00nocBbYzomaof9dy+Fetk5rwoptxmaQGJJstClOBTYzzLHCfK2BGjK2hTHF7K2ZDqigzNrGyDWH+U/y/aZ5UPVL1bk8rtasijhI6QIfoGHnoHNXQDaqjBmIoQ4/oGb04D86T8+q8zVoXnGJmD/2Q8/4FeRKUgA==</latexit><latexit sha1_base64="m5N9gKtaXf3tQPFIcXxH8XTZBh0=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiuCoZUXQjFN24rGAv0Cklk55pQzOZIckIZSj4Km5cKOLW53Dn25hpp6CiPwR+vnMO5+QPEsG1IeTTWVhcWl5ZLa2V1zc2t7bdnd2mjlPFoMFiEat2QDUILqFhuBHQThTQKBDQCkbXeb11D0rzWN6ZcQLdiA4kDzmjxqKeu+8LKgcC8BD7auYuMem5FVI9I7kwqZK5KYhXkAoqVO+5H34/ZmkE0jBBte54JDHdjCrDmYBJ2U81JJSN6AA61koage5m0/Mn+MiSPg5jZZ80eEq/T2Q00nocBbYzomaof9dy+Fetk5rwoptxmaQGJJstClOBTYzzLHCfK2BGjK2hTHF7K2ZDqigzNrGyDWH+U/y/aZ5UPVL1bk8rtasijhI6QIfoGHnoHNXQDaqjBmIoQ4/oGb04D86T8+q8zVoXnGJmD/2Q8/4FeRKUgA==</latexit>

hhi � v
<latexit sha1_base64="PnNIMHNKKfzglRJHzyG8dFG4N/c=">AAACAHicdZDNSsNAFIUn9a/Wv6gLF24Gi+CqJKLosujGZQVbC00ok+lNOnQyCTOTQgnd+CpuXCji1sdw59s4aVNQ0QMDh+/ey517gpQzpR3n06osLa+srlXXaxubW9s79u5eRyWZpNCmCU9kNyAKOBPQ1kxz6KYSSBxwuA9G10X9fgxSsUTc6UkKfkwiwUJGiTaobx94nIiIAx5iT86dF0V43LfrTuPcKYSdhrMwJXFLUkelWn37wxskNItBaMqJUj3XSbWfE6kZ5TCteZmClNARiaBnrCAxKD+fHTDFx4YMcJhI84TGM/p9IiexUpM4MJ0x0UP1u1bAv2q9TIeXfs5EmmkQdL4ozDjWCS7SwAMmgWo+MYZQycxfMR0SSag2mdVMCItL8f+mc9pwnYZ7e1ZvXpVxVNEhOkInyEUXqIluUAu1EUVT9Iie0Yv1YD1Zr9bbvLVilTP76Ies9y+kpZXH</latexit><latexit sha1_base64="PnNIMHNKKfzglRJHzyG8dFG4N/c=">AAACAHicdZDNSsNAFIUn9a/Wv6gLF24Gi+CqJKLosujGZQVbC00ok+lNOnQyCTOTQgnd+CpuXCji1sdw59s4aVNQ0QMDh+/ey517gpQzpR3n06osLa+srlXXaxubW9s79u5eRyWZpNCmCU9kNyAKOBPQ1kxz6KYSSBxwuA9G10X9fgxSsUTc6UkKfkwiwUJGiTaobx94nIiIAx5iT86dF0V43LfrTuPcKYSdhrMwJXFLUkelWn37wxskNItBaMqJUj3XSbWfE6kZ5TCteZmClNARiaBnrCAxKD+fHTDFx4YMcJhI84TGM/p9IiexUpM4MJ0x0UP1u1bAv2q9TIeXfs5EmmkQdL4ozDjWCS7SwAMmgWo+MYZQycxfMR0SSag2mdVMCItL8f+mc9pwnYZ7e1ZvXpVxVNEhOkInyEUXqIluUAu1EUVT9Iie0Yv1YD1Zr9bbvLVilTP76Ies9y+kpZXH</latexit><latexit sha1_base64="PnNIMHNKKfzglRJHzyG8dFG4N/c=">AAACAHicdZDNSsNAFIUn9a/Wv6gLF24Gi+CqJKLosujGZQVbC00ok+lNOnQyCTOTQgnd+CpuXCji1sdw59s4aVNQ0QMDh+/ey517gpQzpR3n06osLa+srlXXaxubW9s79u5eRyWZpNCmCU9kNyAKOBPQ1kxz6KYSSBxwuA9G10X9fgxSsUTc6UkKfkwiwUJGiTaobx94nIiIAx5iT86dF0V43LfrTuPcKYSdhrMwJXFLUkelWn37wxskNItBaMqJUj3XSbWfE6kZ5TCteZmClNARiaBnrCAxKD+fHTDFx4YMcJhI84TGM/p9IiexUpM4MJ0x0UP1u1bAv2q9TIeXfs5EmmkQdL4ozDjWCS7SwAMmgWo+MYZQycxfMR0SSag2mdVMCItL8f+mc9pwnYZ7e1ZvXpVxVNEhOkInyEUXqIluUAu1EUVT9Iie0Yv1YD1Zr9bbvLVilTP76Ies9y+kpZXH</latexit><latexit sha1_base64="PnNIMHNKKfzglRJHzyG8dFG4N/c=">AAACAHicdZDNSsNAFIUn9a/Wv6gLF24Gi+CqJKLosujGZQVbC00ok+lNOnQyCTOTQgnd+CpuXCji1sdw59s4aVNQ0QMDh+/ey517gpQzpR3n06osLa+srlXXaxubW9s79u5eRyWZpNCmCU9kNyAKOBPQ1kxz6KYSSBxwuA9G10X9fgxSsUTc6UkKfkwiwUJGiTaobx94nIiIAx5iT86dF0V43LfrTuPcKYSdhrMwJXFLUkelWn37wxskNItBaMqJUj3XSbWfE6kZ5TCteZmClNARiaBnrCAxKD+fHTDFx4YMcJhI84TGM/p9IiexUpM4MJ0x0UP1u1bAv2q9TIeXfs5EmmkQdL4ozDjWCS7SwAMmgWo+MYZQycxfMR0SSag2mdVMCItL8f+mc9pwnYZ7e1ZvXpVxVNEhOkInyEUXqIluUAu1EUVT9Iie0Yv1YD1Zr9bbvLVilTP76Ies9y+kpZXH</latexit>

m� ⇠ v
2
/M⇤ h�i ⇠ M⇤

<latexit sha1_base64="a0rmWpCmGBmBmyN/Q7UuXB95eEg="></latexit><latexit sha1_base64="a0rmWpCmGBmBmyN/Q7UuXB95eEg="></latexit><latexit sha1_base64="a0rmWpCmGBmBmyN/Q7UuXB95eEg="></latexit><latexit sha1_base64="a0rmWpCmGBmBmyN/Q7UuXB95eEg="></latexit>

hhi ' v
<latexit sha1_base64="enlv4/nTzUp5yd3HEkcFJkGBRHE=">AAACA3icdZDLSsNAFIYn9VbrLepON4NFcBUSUXRZdOOygr1AE8pketIOnUzizKRQSsGNr+LGhSJufQl3vo2TNoKK/jDw851zOHP+MOVMadf9sEoLi0vLK+XVytr6xuaWvb3TVEkmKTRowhPZDokCzgQ0NNMc2qkEEoccWuHwMq+3RiAVS8SNHqcQxKQvWMQo0QZ17T2fE9HngAfYl3PnKxbDLR517arrnLq5sOu4X6YgXkGqqFC9a7/7vYRmMQhNOVGq47mpDiZEakY5TCt+piAldEj60DFWkBhUMJndMMWHhvRwlEjzhMYz+n1iQmKlxnFoOmOiB+p3LYd/1TqZjs6DCRNppkHQ+aIo41gnOA8E95gEqvnYGEIlM3/FdEAkodrEVjEhfF2K/zfNY8dzHe/6pFq7KOIoo310gI6Qh85QDV2hOmogiu7QA3pCz9a99Wi9WK/z1pJVzOyiH7LePgEuApc2</latexit><latexit sha1_base64="enlv4/nTzUp5yd3HEkcFJkGBRHE=">AAACA3icdZDLSsNAFIYn9VbrLepON4NFcBUSUXRZdOOygr1AE8pketIOnUzizKRQSsGNr+LGhSJufQl3vo2TNoKK/jDw851zOHP+MOVMadf9sEoLi0vLK+XVytr6xuaWvb3TVEkmKTRowhPZDokCzgQ0NNMc2qkEEoccWuHwMq+3RiAVS8SNHqcQxKQvWMQo0QZ17T2fE9HngAfYl3PnKxbDLR517arrnLq5sOu4X6YgXkGqqFC9a7/7vYRmMQhNOVGq47mpDiZEakY5TCt+piAldEj60DFWkBhUMJndMMWHhvRwlEjzhMYz+n1iQmKlxnFoOmOiB+p3LYd/1TqZjs6DCRNppkHQ+aIo41gnOA8E95gEqvnYGEIlM3/FdEAkodrEVjEhfF2K/zfNY8dzHe/6pFq7KOIoo310gI6Qh85QDV2hOmogiu7QA3pCz9a99Wi9WK/z1pJVzOyiH7LePgEuApc2</latexit><latexit sha1_base64="enlv4/nTzUp5yd3HEkcFJkGBRHE=">AAACA3icdZDLSsNAFIYn9VbrLepON4NFcBUSUXRZdOOygr1AE8pketIOnUzizKRQSsGNr+LGhSJufQl3vo2TNoKK/jDw851zOHP+MOVMadf9sEoLi0vLK+XVytr6xuaWvb3TVEkmKTRowhPZDokCzgQ0NNMc2qkEEoccWuHwMq+3RiAVS8SNHqcQxKQvWMQo0QZ17T2fE9HngAfYl3PnKxbDLR517arrnLq5sOu4X6YgXkGqqFC9a7/7vYRmMQhNOVGq47mpDiZEakY5TCt+piAldEj60DFWkBhUMJndMMWHhvRwlEjzhMYz+n1iQmKlxnFoOmOiB+p3LYd/1TqZjs6DCRNppkHQ+aIo41gnOA8E95gEqvnYGEIlM3/FdEAkodrEVjEhfF2K/zfNY8dzHe/6pFq7KOIoo310gI6Qh85QDV2hOmogiu7QA3pCz9a99Wi9WK/z1pJVzOyiH7LePgEuApc2</latexit><latexit sha1_base64="enlv4/nTzUp5yd3HEkcFJkGBRHE=">AAACA3icdZDLSsNAFIYn9VbrLepON4NFcBUSUXRZdOOygr1AE8pketIOnUzizKRQSsGNr+LGhSJufQl3vo2TNoKK/jDw851zOHP+MOVMadf9sEoLi0vLK+XVytr6xuaWvb3TVEkmKTRowhPZDokCzgQ0NNMc2qkEEoccWuHwMq+3RiAVS8SNHqcQxKQvWMQo0QZ17T2fE9HngAfYl3PnKxbDLR517arrnLq5sOu4X6YgXkGqqFC9a7/7vYRmMQhNOVGq47mpDiZEakY5TCt+piAldEj60DFWkBhUMJndMMWHhvRwlEjzhMYz+n1iQmKlxnFoOmOiB+p3LYd/1TqZjs6DCRNppkHQ+aIo41gnOA8E95gEqvnYGEIlM3/FdEAkodrEVjEhfF2K/zfNY8dzHe/6pFq7KOIoo310gI6Qh85QDV2hOmogiu7QA3pCz9a99Wi9WK/z1pJVzOyiH7LePgEuApc2</latexit>
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<latexit sha1_base64="PigglsdTLxgfbMgKMsjzdNwaoCI="></latexit>

FIG. 7. In our model the landscape includes a high energy sector (left panel) and a low energy sector (right panel). The high
energy sector is generated by fields of mass close to the cuto↵ m� ⇠ M⇤ which does not have enough vacua to scan the CC down
to ⇤obs ' meV4, but scans m

2
H to the weak scale. The low energy sector is generated by fields of mass m� ⇠ v

2
/M⇤ and has a

number of non-degenerate minima dependent on the Higgs vev. When hhi ' v we can scan the CC down to ⇤obs.

⇤obs
<latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit><latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit><latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit><latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit>

High Energy Landscape

Low Energy Landscape 

hhi = 0
<latexit sha1_base64="m5N9gKtaXf3tQPFIcXxH8XTZBh0=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiuCoZUXQjFN24rGAv0Cklk55pQzOZIckIZSj4Km5cKOLW53Dn25hpp6CiPwR+vnMO5+QPEsG1IeTTWVhcWl5ZLa2V1zc2t7bdnd2mjlPFoMFiEat2QDUILqFhuBHQThTQKBDQCkbXeb11D0rzWN6ZcQLdiA4kDzmjxqKeu+8LKgcC8BD7auYuMem5FVI9I7kwqZK5KYhXkAoqVO+5H34/ZmkE0jBBte54JDHdjCrDmYBJ2U81JJSN6AA61koage5m0/Mn+MiSPg5jZZ80eEq/T2Q00nocBbYzomaof9dy+Fetk5rwoptxmaQGJJstClOBTYzzLHCfK2BGjK2hTHF7K2ZDqigzNrGyDWH+U/y/aZ5UPVL1bk8rtasijhI6QIfoGHnoHNXQDaqjBmIoQ4/oGb04D86T8+q8zVoXnGJmD/2Q8/4FeRKUgA==</latexit><latexit sha1_base64="m5N9gKtaXf3tQPFIcXxH8XTZBh0=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiuCoZUXQjFN24rGAv0Cklk55pQzOZIckIZSj4Km5cKOLW53Dn25hpp6CiPwR+vnMO5+QPEsG1IeTTWVhcWl5ZLa2V1zc2t7bdnd2mjlPFoMFiEat2QDUILqFhuBHQThTQKBDQCkbXeb11D0rzWN6ZcQLdiA4kDzmjxqKeu+8LKgcC8BD7auYuMem5FVI9I7kwqZK5KYhXkAoqVO+5H34/ZmkE0jBBte54JDHdjCrDmYBJ2U81JJSN6AA61koage5m0/Mn+MiSPg5jZZ80eEq/T2Q00nocBbYzomaof9dy+Fetk5rwoptxmaQGJJstClOBTYzzLHCfK2BGjK2hTHF7K2ZDqigzNrGyDWH+U/y/aZ5UPVL1bk8rtasijhI6QIfoGHnoHNXQDaqjBmIoQ4/oGb04D86T8+q8zVoXnGJmD/2Q8/4FeRKUgA==</latexit><latexit sha1_base64="m5N9gKtaXf3tQPFIcXxH8XTZBh0=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiuCoZUXQjFN24rGAv0Cklk55pQzOZIckIZSj4Km5cKOLW53Dn25hpp6CiPwR+vnMO5+QPEsG1IeTTWVhcWl5ZLa2V1zc2t7bdnd2mjlPFoMFiEat2QDUILqFhuBHQThTQKBDQCkbXeb11D0rzWN6ZcQLdiA4kDzmjxqKeu+8LKgcC8BD7auYuMem5FVI9I7kwqZK5KYhXkAoqVO+5H34/ZmkE0jBBte54JDHdjCrDmYBJ2U81JJSN6AA61koage5m0/Mn+MiSPg5jZZ80eEq/T2Q00nocBbYzomaof9dy+Fetk5rwoptxmaQGJJstClOBTYzzLHCfK2BGjK2hTHF7K2ZDqigzNrGyDWH+U/y/aZ5UPVL1bk8rtasijhI6QIfoGHnoHNXQDaqjBmIoQ4/oGb04D86T8+q8zVoXnGJmD/2Q8/4FeRKUgA==</latexit><latexit sha1_base64="m5N9gKtaXf3tQPFIcXxH8XTZBh0=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiuCoZUXQjFN24rGAv0Cklk55pQzOZIckIZSj4Km5cKOLW53Dn25hpp6CiPwR+vnMO5+QPEsG1IeTTWVhcWl5ZLa2V1zc2t7bdnd2mjlPFoMFiEat2QDUILqFhuBHQThTQKBDQCkbXeb11D0rzWN6ZcQLdiA4kDzmjxqKeu+8LKgcC8BD7auYuMem5FVI9I7kwqZK5KYhXkAoqVO+5H34/ZmkE0jBBte54JDHdjCrDmYBJ2U81JJSN6AA61koage5m0/Mn+MiSPg5jZZ80eEq/T2Q00nocBbYzomaof9dy+Fetk5rwoptxmaQGJJstClOBTYzzLHCfK2BGjK2hTHF7K2ZDqigzNrGyDWH+U/y/aZ5UPVL1bk8rtasijhI6QIfoGHnoHNXQDaqjBmIoQ4/oGb04D86T8+q8zVoXnGJmD/2Q8/4FeRKUgA==</latexit>

Values of the Cosmological Constant in the Landscape

hhi < µS

<latexit sha1_base64="2C4hRq5cc0J3H/1O13IOFSLSg+0=">AAACAnicdVDLSsNAFJ34rPUVdSVuBovgKiRtaBVcFN24rGgf0IQwmU7boZNJmJkIJRQ3/oobF4q49Svc+TdO2wgqeuDC4Zx7ufeeMGFUKtv+MBYWl5ZXVgtrxfWNza1tc2e3JeNUYNLEMYtFJ0SSMMpJU1HFSCcRBEUhI+1wdDH127dESBrzGzVOiB+hAad9ipHSUmDuewzxASNwCD0xZ2fQi9LgOjBLtuU61apdgbZlz6CJW67U3Ap0cqUEcjQC893rxTiNCFeYISm7jp0oP0NCUczIpOilkiQIj9CAdDXlKCLSz2YvTOCRVnqwHwtdXMGZ+n0iQ5GU4yjUnRFSQ/nbm4p/ed1U9U/8jPIkVYTj+aJ+yqCK4TQP2KOCYMXGmiAsqL4V4iESCCudWlGH8PUp/J+0ypbjWqdXbql+nsdRAAfgEBwDB9RAHVyCBmgCDO7AA3gCz8a98Wi8GK/z1gUjn9kDP2C8fQIGEJaU</latexit>

hhi ' µS

<latexit sha1_base64="c/zuoQm3yB+LeFD29zzaCp7tu/I=">AAACB3icdVDLSgNBEJz1GeMr6lGQwSB4CrvJkugt6MVjRPOAbAizk04yZGZ2nZkVQsjNi7/ixYMiXv0Fb/6Nk4egogUNRVU33V1hzJk2rvvhLCwuLa+sptbS6xubW9uZnd2ajhJFoUojHqlGSDRwJqFqmOHQiBUQEXKoh4PziV+/BaVZJK/NMIaWID3JuowSY6V25iDgRPY44D4O1IwFmgm4wYFI2lftTNbN+V6x6Bawm3OnsMTPF0p+AXtzJYvmqLQz70EnookAaSgnWjc9NzatEVGGUQ7jdJBoiAkdkB40LZVEgG6Npn+M8ZFVOrgbKVvS4Kn6fWJEhNZDEdpOQUxf//Ym4l9eMzHdk9aIyTgxIOlsUTfh2ER4EgruMAXU8KElhCpmb8W0TxShxkaXtiF8fYr/J7V8zvNzp5d+tnw2jyOF9tEhOkYeKqEyukAVVEUU3aEH9ISenXvn0XlxXmetC858Zg/9gPP2CVuDmQU=</latexit>

hhi � µB

<latexit sha1_base64="FMzLZloUZTzkGrwqbwzKrqF4lNY=">AAACBHicdVDLSsNAFJ3UV62vqMtuBovgqiRtaHVX6sZlBfuAJoTJdJoOnUzCzEQooQs3/oobF4q49SPc+TdO2wgqeuDC4Zx7ufeeIGFUKsv6MApr6xubW8Xt0s7u3v6BeXjUk3EqMOnimMViECBJGOWkq6hiZJAIgqKAkX4wvVz4/VsiJI35jZolxItQyOmYYqS05JtllyEeMgIn0BUr5oYhdKPUb/tmxao6dqNh1aFVtZbQxKnVm04d2rlSATk6vvnujmKcRoQrzJCUQ9tKlJchoShmZF5yU0kShKcoJENNOYqI9LLlE3N4qpURHMdCF1dwqX6fyFAk5SwKdGeE1ET+9hbiX94wVeNzL6M8SRXheLVonDKoYrhIBI6oIFixmSYIC6pvhXiCBMJK51bSIXx9Cv8nvVrVdqoX106l1c7jKIIyOAFnwAZN0AJXoAO6AIM78ACewLNxbzwaL8brqrVg5DPH4AeMt0+zBpeF</latexit>

µS . hhi . µB

<latexit sha1_base64="rNSzyqY0Go0YluWzE7sYHDFQrFo=">AAACGHicdVDLSgMxFM34tr5GXboJFsFVnbGDj53oxmVF+4DOMGTS2zY0yQxJRijFz3Djr7hxoYjb7vwb04f4QA8EDuecy809ScaZNp737szMzs0vLC4tF1ZW19Y33M2tmk5zRaFKU56qRkI0cCahapjh0MgUEJFwqCe9i5FfvwWlWSpvTD+DSJCOZG1GibFS7B6EIo+vcchBa82EJUR2OOAuDtWEfVk2eR67Ra8U+EdHXhl7JW8MS4LD8nFQxv5UKaIpKrE7DFspzQVIQznRuul7mYkGRBlGOdwVwlxDRmiPdKBpqSQCdDQYH3aH96zSwu1U2ScNHqvfJwZEaN0XiU0KYrr6tzcS//KauWmfRAMms9yApJNF7Zxjk+JRS7jFFFDD+5YQqpj9K6Zdogg1tsuCLeHzUvw/qR2W/KB0ehUUz86ndSyhHbSL9pGPjtEZukQVVEUU3aNH9IxenAfnyXl13ibRGWc6s41+wBl+AGotoAs=</latexit>

FIG. 8. Values of the Cosmological Constant in our two-sectors landscape. When hhi = 0 the high energy landscape (left panel
of Fig. 7) does not have enough minima to scan the CC from M

4
⇤ down to ⇤obs ' meV4. As we turn on hhi the degeneracy in

the vacua of the low energy landscape (right panel of Fig. 7) is broken and when hhi = v we can scan down to ⇤obs. If hhi � v
2

the low energy landscape loses all its minima but one and from the point of view of the CC we have the same problem as in the
hhi = 0 situation.
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⇤obs
<latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit><latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit><latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit><latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit>

Values of the CC in the Landscape V�
<latexit sha1_base64="aEE9kz+Em9uOZIoYvPXfpRvoiZQ=">AAAB73icdVBNS8NAEJ34WetX1aOXxSJ4CkkNbb0VvXisYD+gDWWz3bRLN5u4uxFK6J/w4kERr/4db/4bN20FFX0w8Hhvhpl5QcKZ0o7zYa2srq1vbBa2its7u3v7pYPDtopTSWiLxDyW3QArypmgLc00p91EUhwFnHaCyVXud+6pVCwWt3qaUD/CI8FCRrA2Urc9yPrNMZsNSmXHvqhXK14VObbj1NyKm5NKzTv3kGuUHGVYojkovfeHMUkjKjThWKme6yTaz7DUjHA6K/ZTRRNMJnhEe4YKHFHlZ/N7Z+jUKEMUxtKU0Giufp/IcKTUNApMZ4T1WP32cvEvr5fqsO5nTCSppoIsFoUpRzpG+fNoyCQlmk8NwUQycysiYywx0Saiognh61P0P2lXbNex3Ruv3LhcxlGAYziBM3ChBg24hia0gACHB3iCZ+vOerRerNdF64q1nDmCH7DePgFpZJA2</latexit><latexit sha1_base64="aEE9kz+Em9uOZIoYvPXfpRvoiZQ=">AAAB73icdVBNS8NAEJ34WetX1aOXxSJ4CkkNbb0VvXisYD+gDWWz3bRLN5u4uxFK6J/w4kERr/4db/4bN20FFX0w8Hhvhpl5QcKZ0o7zYa2srq1vbBa2its7u3v7pYPDtopTSWiLxDyW3QArypmgLc00p91EUhwFnHaCyVXud+6pVCwWt3qaUD/CI8FCRrA2Urc9yPrNMZsNSmXHvqhXK14VObbj1NyKm5NKzTv3kGuUHGVYojkovfeHMUkjKjThWKme6yTaz7DUjHA6K/ZTRRNMJnhEe4YKHFHlZ/N7Z+jUKEMUxtKU0Giufp/IcKTUNApMZ4T1WP32cvEvr5fqsO5nTCSppoIsFoUpRzpG+fNoyCQlmk8NwUQycysiYywx0Saiognh61P0P2lXbNex3Ruv3LhcxlGAYziBM3ChBg24hia0gACHB3iCZ+vOerRerNdF64q1nDmCH7DePgFpZJA2</latexit><latexit sha1_base64="aEE9kz+Em9uOZIoYvPXfpRvoiZQ=">AAAB73icdVBNS8NAEJ34WetX1aOXxSJ4CkkNbb0VvXisYD+gDWWz3bRLN5u4uxFK6J/w4kERr/4db/4bN20FFX0w8Hhvhpl5QcKZ0o7zYa2srq1vbBa2its7u3v7pYPDtopTSWiLxDyW3QArypmgLc00p91EUhwFnHaCyVXud+6pVCwWt3qaUD/CI8FCRrA2Urc9yPrNMZsNSmXHvqhXK14VObbj1NyKm5NKzTv3kGuUHGVYojkovfeHMUkjKjThWKme6yTaz7DUjHA6K/ZTRRNMJnhEe4YKHFHlZ/N7Z+jUKEMUxtKU0Giufp/IcKTUNApMZ4T1WP32cvEvr5fqsO5nTCSppoIsFoUpRzpG+fNoyCQlmk8NwUQycysiYywx0Saiognh61P0P2lXbNex3Ruv3LhcxlGAYziBM3ChBg24hia0gACHB3iCZ+vOerRerNdF64q1nDmCH7DePgFpZJA2</latexit><latexit sha1_base64="aEE9kz+Em9uOZIoYvPXfpRvoiZQ=">AAAB73icdVBNS8NAEJ34WetX1aOXxSJ4CkkNbb0VvXisYD+gDWWz3bRLN5u4uxFK6J/w4kERr/4db/4bN20FFX0w8Hhvhpl5QcKZ0o7zYa2srq1vbBa2its7u3v7pYPDtopTSWiLxDyW3QArypmgLc00p91EUhwFnHaCyVXud+6pVCwWt3qaUD/CI8FCRrA2Urc9yPrNMZsNSmXHvqhXK14VObbj1NyKm5NKzTv3kGuUHGVYojkovfeHMUkjKjThWKme6yTaz7DUjHA6K/ZTRRNMJnhEe4YKHFHlZ/N7Z+jUKEMUxtKU0Giufp/IcKTUNApMZ4T1WP32cvEvr5fqsO5nTCSppoIsFoUpRzpG+fNoyCQlmk8NwUQycysiYywx0Saiognh61P0P2lXbNex3Ruv3LhcxlGAYziBM3ChBg24hia0gACHB3iCZ+vOerRerNdF64q1nDmCH7DePgFpZJA2</latexit>

m� ⇠ M⇤
<latexit sha1_base64="I9Dlek0zyiMD+b7EWa6D3MKmv14=">AAAB+HicdVDLSgMxFM3UV62PVl26CRZBXAwztbR1V3TjRqhgH9AOQybNtKFJZkgyQh36JW5cKOLWT3Hn35hpK6jogQuHc+7l3nuCmFGlHefDyq2srq1v5DcLW9s7u8XS3n5HRYnEpI0jFslegBRhVJC2ppqRXiwJ4gEj3WBymfndOyIVjcStnsbE42gkaEgx0kbyS0XuD1pjCgeKcnjtn/qlsmOfN2qVag06tuPU3YqbkUq9elaFrlEylMESLb/0PhhGOOFEaMyQUn3XibWXIqkpZmRWGCSKxAhP0Ij0DRWIE+Wl88Nn8NgoQxhG0pTQcK5+n0gRV2rKA9PJkR6r314m/uX1Ex02vJSKONFE4MWiMGFQRzBLAQ6pJFizqSEIS2puhXiMJMLaZFUwIXx9Cv8nnYrtOrZ7Uy03L5Zx5MEhOAInwAV10ARXoAXaAIMEPIAn8GzdW4/Wi/W6aM1Zy5kD8APW2yfNi5KH</latexit><latexit sha1_base64="I9Dlek0zyiMD+b7EWa6D3MKmv14=">AAAB+HicdVDLSgMxFM3UV62PVl26CRZBXAwztbR1V3TjRqhgH9AOQybNtKFJZkgyQh36JW5cKOLWT3Hn35hpK6jogQuHc+7l3nuCmFGlHefDyq2srq1v5DcLW9s7u8XS3n5HRYnEpI0jFslegBRhVJC2ppqRXiwJ4gEj3WBymfndOyIVjcStnsbE42gkaEgx0kbyS0XuD1pjCgeKcnjtn/qlsmOfN2qVag06tuPU3YqbkUq9elaFrlEylMESLb/0PhhGOOFEaMyQUn3XibWXIqkpZmRWGCSKxAhP0Ij0DRWIE+Wl88Nn8NgoQxhG0pTQcK5+n0gRV2rKA9PJkR6r314m/uX1Ex02vJSKONFE4MWiMGFQRzBLAQ6pJFizqSEIS2puhXiMJMLaZFUwIXx9Cv8nnYrtOrZ7Uy03L5Zx5MEhOAInwAV10ARXoAXaAIMEPIAn8GzdW4/Wi/W6aM1Zy5kD8APW2yfNi5KH</latexit><latexit sha1_base64="I9Dlek0zyiMD+b7EWa6D3MKmv14=">AAAB+HicdVDLSgMxFM3UV62PVl26CRZBXAwztbR1V3TjRqhgH9AOQybNtKFJZkgyQh36JW5cKOLWT3Hn35hpK6jogQuHc+7l3nuCmFGlHefDyq2srq1v5DcLW9s7u8XS3n5HRYnEpI0jFslegBRhVJC2ppqRXiwJ4gEj3WBymfndOyIVjcStnsbE42gkaEgx0kbyS0XuD1pjCgeKcnjtn/qlsmOfN2qVag06tuPU3YqbkUq9elaFrlEylMESLb/0PhhGOOFEaMyQUn3XibWXIqkpZmRWGCSKxAhP0Ij0DRWIE+Wl88Nn8NgoQxhG0pTQcK5+n0gRV2rKA9PJkR6r314m/uX1Ex02vJSKONFE4MWiMGFQRzBLAQ6pJFizqSEIS2puhXiMJMLaZFUwIXx9Cv8nnYrtOrZ7Uy03L5Zx5MEhOAInwAV10ARXoAXaAIMEPIAn8GzdW4/Wi/W6aM1Zy5kD8APW2yfNi5KH</latexit><latexit sha1_base64="I9Dlek0zyiMD+b7EWa6D3MKmv14=">AAAB+HicdVDLSgMxFM3UV62PVl26CRZBXAwztbR1V3TjRqhgH9AOQybNtKFJZkgyQh36JW5cKOLWT3Hn35hpK6jogQuHc+7l3nuCmFGlHefDyq2srq1v5DcLW9s7u8XS3n5HRYnEpI0jFslegBRhVJC2ppqRXiwJ4gEj3WBymfndOyIVjcStnsbE42gkaEgx0kbyS0XuD1pjCgeKcnjtn/qlsmOfN2qVag06tuPU3YqbkUq9elaFrlEylMESLb/0PhhGOOFEaMyQUn3XibWXIqkpZmRWGCSKxAhP0Ij0DRWIE+Wl88Nn8NgoQxhG0pTQcK5+n0gRV2rKA9PJkR6r314m/uX1Ex02vJSKONFE4MWiMGFQRzBLAQ6pJFizqSEIS2puhXiMJMLaZFUwIXx9Cv8nnYrtOrZ7Uy03L5Zx5MEhOAInwAV10ARXoAXaAIMEPIAn8GzdW4/Wi/W6aM1Zy5kD8APW2yfNi5KH</latexit>

h�i ⇠ M⇤
<latexit sha1_base64="/ROwdN1/mcn7+/cQaW9yIXzUTLs=">AAACBnicdVDLSgMxFM34rPU16lKEYBHERcmMQ1t3RTduhAr2AZ2hZNK0Dc1khiQjlNKVG3/FjQtF3PoN7vwbM20FFT1w4eSce8m9J0w4UxqhD2thcWl5ZTW3ll/f2Nzatnd2GypOJaF1EvNYtkKsKGeC1jXTnLYSSXEUctoMhxeZ37ylUrFY3OhRQoMI9wXrMYK1kTr2gc+x6HMK/dqAQV/OH4pF8Kpz0rELqHhWKbleCaIiQmXHdTLilr1TDzpGyVAAc9Q69rvfjUkaUaEJx0q1HZToYIylZoTTSd5PFU0wGeI+bRsqcERVMJ6eMYFHRunCXixNCQ2n6veJMY6UGkWh6YywHqjfXib+5bVT3asEYyaSVFNBZh/1Ug51DLNMYJdJSjQfGYKJZGZXSAZYYqJNcnkTwtel8H/ScIsOKjrXXqF6Po8jB/bBITgGDiiDKrgENVAHBNyBB/AEnq1769F6sV5nrQvWfGYP/ID19gn8pZgr</latexit><latexit sha1_base64="/ROwdN1/mcn7+/cQaW9yIXzUTLs=">AAACBnicdVDLSgMxFM34rPU16lKEYBHERcmMQ1t3RTduhAr2AZ2hZNK0Dc1khiQjlNKVG3/FjQtF3PoN7vwbM20FFT1w4eSce8m9J0w4UxqhD2thcWl5ZTW3ll/f2Nzatnd2GypOJaF1EvNYtkKsKGeC1jXTnLYSSXEUctoMhxeZ37ylUrFY3OhRQoMI9wXrMYK1kTr2gc+x6HMK/dqAQV/OH4pF8Kpz0rELqHhWKbleCaIiQmXHdTLilr1TDzpGyVAAc9Q69rvfjUkaUaEJx0q1HZToYIylZoTTSd5PFU0wGeI+bRsqcERVMJ6eMYFHRunCXixNCQ2n6veJMY6UGkWh6YywHqjfXib+5bVT3asEYyaSVFNBZh/1Ug51DLNMYJdJSjQfGYKJZGZXSAZYYqJNcnkTwtel8H/ScIsOKjrXXqF6Po8jB/bBITgGDiiDKrgENVAHBNyBB/AEnq1769F6sV5nrQvWfGYP/ID19gn8pZgr</latexit><latexit sha1_base64="/ROwdN1/mcn7+/cQaW9yIXzUTLs=">AAACBnicdVDLSgMxFM34rPU16lKEYBHERcmMQ1t3RTduhAr2AZ2hZNK0Dc1khiQjlNKVG3/FjQtF3PoN7vwbM20FFT1w4eSce8m9J0w4UxqhD2thcWl5ZTW3ll/f2Nzatnd2GypOJaF1EvNYtkKsKGeC1jXTnLYSSXEUctoMhxeZ37ylUrFY3OhRQoMI9wXrMYK1kTr2gc+x6HMK/dqAQV/OH4pF8Kpz0rELqHhWKbleCaIiQmXHdTLilr1TDzpGyVAAc9Q69rvfjUkaUaEJx0q1HZToYIylZoTTSd5PFU0wGeI+bRsqcERVMJ6eMYFHRunCXixNCQ2n6veJMY6UGkWh6YywHqjfXib+5bVT3asEYyaSVFNBZh/1Ug51DLNMYJdJSjQfGYKJZGZXSAZYYqJNcnkTwtel8H/ScIsOKjrXXqF6Po8jB/bBITgGDiiDKrgENVAHBNyBB/AEnq1769F6sV5nrQvWfGYP/ID19gn8pZgr</latexit><latexit sha1_base64="/ROwdN1/mcn7+/cQaW9yIXzUTLs=">AAACBnicdVDLSgMxFM34rPU16lKEYBHERcmMQ1t3RTduhAr2AZ2hZNK0Dc1khiQjlNKVG3/FjQtF3PoN7vwbM20FFT1w4eSce8m9J0w4UxqhD2thcWl5ZTW3ll/f2Nzatnd2GypOJaF1EvNYtkKsKGeC1jXTnLYSSXEUctoMhxeZ37ylUrFY3OhRQoMI9wXrMYK1kTr2gc+x6HMK/dqAQV/OH4pF8Kpz0rELqHhWKbleCaIiQmXHdTLilr1TDzpGyVAAc9Q69rvfjUkaUaEJx0q1HZToYIylZoTTSd5PFU0wGeI+bRsqcERVMJ6eMYFHRunCXixNCQ2n6veJMY6UGkWh6YywHqjfXib+5bVT3asEYyaSVFNBZh/1Ug51DLNMYJdJSjQfGYKJZGZXSAZYYqJNcnkTwtel8H/ScIsOKjrXXqF6Po8jB/bBITgGDiiDKrgENVAHBNyBB/AEnq1769F6sV5nrQvWfGYP/ID19gn8pZgr</latexit>

High Energy Landscape
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<latexit sha1_base64="JW78xsNkxYX96sAmbZ9N4xCN/xs=">AAAB7HicdVBNS8NAEN3Ur1q/qh69LBbBU0hiaOut6KXHCqYttLFsttt26e4m7G6EEvobvHhQxKs/yJv/xk1bQUUfDDzem2FmXpQwqrTjfFiFtfWNza3idmlnd2//oHx41FZxKjEJcMxi2Y2QIowKEmiqGekmkiAeMdKJpte537knUtFY3OpZQkKOxoKOKEbaSAEfNO+8Qbni2Jf1qudXoWM7Ts313Jx4Nf/Ch65RclTACq1B+b0/jHHKidCYIaV6rpPoMENSU8zIvNRPFUkQnqIx6RkqECcqzBbHzuGZUYZwFEtTQsOF+n0iQ1ypGY9MJ0d6on57ufiX10v1qB5mVCSpJgIvF41SBnUM88/hkEqCNZsZgrCk5laIJ0girE0+JRPC16fwf9L2bNex3Ru/0rhaxVEEJ+AUnAMX1EADNEELBAADCh7AE3i2hPVovVivy9aCtZo5Bj9gvX0CpICOkg==</latexit><latexit sha1_base64="JW78xsNkxYX96sAmbZ9N4xCN/xs=">AAAB7HicdVBNS8NAEN3Ur1q/qh69LBbBU0hiaOut6KXHCqYttLFsttt26e4m7G6EEvobvHhQxKs/yJv/xk1bQUUfDDzem2FmXpQwqrTjfFiFtfWNza3idmlnd2//oHx41FZxKjEJcMxi2Y2QIowKEmiqGekmkiAeMdKJpte537knUtFY3OpZQkKOxoKOKEbaSAEfNO+8Qbni2Jf1qudXoWM7Ts313Jx4Nf/Ch65RclTACq1B+b0/jHHKidCYIaV6rpPoMENSU8zIvNRPFUkQnqIx6RkqECcqzBbHzuGZUYZwFEtTQsOF+n0iQ1ypGY9MJ0d6on57ufiX10v1qB5mVCSpJgIvF41SBnUM88/hkEqCNZsZgrCk5laIJ0girE0+JRPC16fwf9L2bNex3Ru/0rhaxVEEJ+AUnAMX1EADNEELBAADCh7AE3i2hPVovVivy9aCtZo5Bj9gvX0CpICOkg==</latexit><latexit sha1_base64="JW78xsNkxYX96sAmbZ9N4xCN/xs=">AAAB7HicdVBNS8NAEN3Ur1q/qh69LBbBU0hiaOut6KXHCqYttLFsttt26e4m7G6EEvobvHhQxKs/yJv/xk1bQUUfDDzem2FmXpQwqrTjfFiFtfWNza3idmlnd2//oHx41FZxKjEJcMxi2Y2QIowKEmiqGekmkiAeMdKJpte537knUtFY3OpZQkKOxoKOKEbaSAEfNO+8Qbni2Jf1qudXoWM7Ts313Jx4Nf/Ch65RclTACq1B+b0/jHHKidCYIaV6rpPoMENSU8zIvNRPFUkQnqIx6RkqECcqzBbHzuGZUYZwFEtTQsOF+n0iQ1ypGY9MJ0d6on57ufiX10v1qB5mVCSpJgIvF41SBnUM88/hkEqCNZsZgrCk5laIJ0girE0+JRPC16fwf9L2bNex3Ru/0rhaxVEEJ+AUnAMX1EADNEELBAADCh7AE3i2hPVovVivy9aCtZo5Bj9gvX0CpICOkg==</latexit><latexit sha1_base64="JW78xsNkxYX96sAmbZ9N4xCN/xs=">AAAB7HicdVBNS8NAEN3Ur1q/qh69LBbBU0hiaOut6KXHCqYttLFsttt26e4m7G6EEvobvHhQxKs/yJv/xk1bQUUfDDzem2FmXpQwqrTjfFiFtfWNza3idmlnd2//oHx41FZxKjEJcMxi2Y2QIowKEmiqGekmkiAeMdKJpte537knUtFY3OpZQkKOxoKOKEbaSAEfNO+8Qbni2Jf1qudXoWM7Ts313Jx4Nf/Ch65RclTACq1B+b0/jHHKidCYIaV6rpPoMENSU8zIvNRPFUkQnqIx6RkqECcqzBbHzuGZUYZwFEtTQsOF+n0iQ1ypGY9MJ0d6on57ufiX10v1qB5mVCSpJgIvF41SBnUM88/hkEqCNZsZgrCk5laIJ0girE0+JRPC16fwf9L2bNex3Ru/0rhaxVEEJ+AUnAMX1EADNEELBAADCh7AE3i2hPVovVivy9aCtZo5Bj9gvX0CpICOkg==</latexit>
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<latexit sha1_base64="/bCX4DJVJubkXg3a+75sbr6KDs0="></latexit><latexit sha1_base64="/bCX4DJVJubkXg3a+75sbr6KDs0="></latexit><latexit sha1_base64="/bCX4DJVJubkXg3a+75sbr6KDs0="></latexit><latexit sha1_base64="/bCX4DJVJubkXg3a+75sbr6KDs0="></latexit>

Low Energy Landscape

⇤obs
<latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit><latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit><latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit><latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit>

hhi = 0
<latexit sha1_base64="m5N9gKtaXf3tQPFIcXxH8XTZBh0=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiuCoZUXQjFN24rGAv0Cklk55pQzOZIckIZSj4Km5cKOLW53Dn25hpp6CiPwR+vnMO5+QPEsG1IeTTWVhcWl5ZLa2V1zc2t7bdnd2mjlPFoMFiEat2QDUILqFhuBHQThTQKBDQCkbXeb11D0rzWN6ZcQLdiA4kDzmjxqKeu+8LKgcC8BD7auYuMem5FVI9I7kwqZK5KYhXkAoqVO+5H34/ZmkE0jBBte54JDHdjCrDmYBJ2U81JJSN6AA61koage5m0/Mn+MiSPg5jZZ80eEq/T2Q00nocBbYzomaof9dy+Fetk5rwoptxmaQGJJstClOBTYzzLHCfK2BGjK2hTHF7K2ZDqigzNrGyDWH+U/y/aZ5UPVL1bk8rtasijhI6QIfoGHnoHNXQDaqjBmIoQ4/oGb04D86T8+q8zVoXnGJmD/2Q8/4FeRKUgA==</latexit><latexit sha1_base64="m5N9gKtaXf3tQPFIcXxH8XTZBh0=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiuCoZUXQjFN24rGAv0Cklk55pQzOZIckIZSj4Km5cKOLW53Dn25hpp6CiPwR+vnMO5+QPEsG1IeTTWVhcWl5ZLa2V1zc2t7bdnd2mjlPFoMFiEat2QDUILqFhuBHQThTQKBDQCkbXeb11D0rzWN6ZcQLdiA4kDzmjxqKeu+8LKgcC8BD7auYuMem5FVI9I7kwqZK5KYhXkAoqVO+5H34/ZmkE0jBBte54JDHdjCrDmYBJ2U81JJSN6AA61koage5m0/Mn+MiSPg5jZZ80eEq/T2Q00nocBbYzomaof9dy+Fetk5rwoptxmaQGJJstClOBTYzzLHCfK2BGjK2hTHF7K2ZDqigzNrGyDWH+U/y/aZ5UPVL1bk8rtasijhI6QIfoGHnoHNXQDaqjBmIoQ4/oGb04D86T8+q8zVoXnGJmD/2Q8/4FeRKUgA==</latexit><latexit sha1_base64="m5N9gKtaXf3tQPFIcXxH8XTZBh0=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiuCoZUXQjFN24rGAv0Cklk55pQzOZIckIZSj4Km5cKOLW53Dn25hpp6CiPwR+vnMO5+QPEsG1IeTTWVhcWl5ZLa2V1zc2t7bdnd2mjlPFoMFiEat2QDUILqFhuBHQThTQKBDQCkbXeb11D0rzWN6ZcQLdiA4kDzmjxqKeu+8LKgcC8BD7auYuMem5FVI9I7kwqZK5KYhXkAoqVO+5H34/ZmkE0jBBte54JDHdjCrDmYBJ2U81JJSN6AA61koage5m0/Mn+MiSPg5jZZ80eEq/T2Q00nocBbYzomaof9dy+Fetk5rwoptxmaQGJJstClOBTYzzLHCfK2BGjK2hTHF7K2ZDqigzNrGyDWH+U/y/aZ5UPVL1bk8rtasijhI6QIfoGHnoHNXQDaqjBmIoQ4/oGb04D86T8+q8zVoXnGJmD/2Q8/4FeRKUgA==</latexit><latexit sha1_base64="m5N9gKtaXf3tQPFIcXxH8XTZBh0=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiuCoZUXQjFN24rGAv0Cklk55pQzOZIckIZSj4Km5cKOLW53Dn25hpp6CiPwR+vnMO5+QPEsG1IeTTWVhcWl5ZLa2V1zc2t7bdnd2mjlPFoMFiEat2QDUILqFhuBHQThTQKBDQCkbXeb11D0rzWN6ZcQLdiA4kDzmjxqKeu+8LKgcC8BD7auYuMem5FVI9I7kwqZK5KYhXkAoqVO+5H34/ZmkE0jBBte54JDHdjCrDmYBJ2U81JJSN6AA61koage5m0/Mn+MiSPg5jZZ80eEq/T2Q00nocBbYzomaof9dy+Fetk5rwoptxmaQGJJstClOBTYzzLHCfK2BGjK2hTHF7K2ZDqigzNrGyDWH+U/y/aZ5UPVL1bk8rtasijhI6QIfoGHnoHNXQDaqjBmIoQ4/oGb04D86T8+q8zVoXnGJmD/2Q8/4FeRKUgA==</latexit>

hhi � v
<latexit sha1_base64="PnNIMHNKKfzglRJHzyG8dFG4N/c=">AAACAHicdZDNSsNAFIUn9a/Wv6gLF24Gi+CqJKLosujGZQVbC00ok+lNOnQyCTOTQgnd+CpuXCji1sdw59s4aVNQ0QMDh+/ey517gpQzpR3n06osLa+srlXXaxubW9s79u5eRyWZpNCmCU9kNyAKOBPQ1kxz6KYSSBxwuA9G10X9fgxSsUTc6UkKfkwiwUJGiTaobx94nIiIAx5iT86dF0V43LfrTuPcKYSdhrMwJXFLUkelWn37wxskNItBaMqJUj3XSbWfE6kZ5TCteZmClNARiaBnrCAxKD+fHTDFx4YMcJhI84TGM/p9IiexUpM4MJ0x0UP1u1bAv2q9TIeXfs5EmmkQdL4ozDjWCS7SwAMmgWo+MYZQycxfMR0SSag2mdVMCItL8f+mc9pwnYZ7e1ZvXpVxVNEhOkInyEUXqIluUAu1EUVT9Iie0Yv1YD1Zr9bbvLVilTP76Ies9y+kpZXH</latexit><latexit sha1_base64="PnNIMHNKKfzglRJHzyG8dFG4N/c=">AAACAHicdZDNSsNAFIUn9a/Wv6gLF24Gi+CqJKLosujGZQVbC00ok+lNOnQyCTOTQgnd+CpuXCji1sdw59s4aVNQ0QMDh+/ey517gpQzpR3n06osLa+srlXXaxubW9s79u5eRyWZpNCmCU9kNyAKOBPQ1kxz6KYSSBxwuA9G10X9fgxSsUTc6UkKfkwiwUJGiTaobx94nIiIAx5iT86dF0V43LfrTuPcKYSdhrMwJXFLUkelWn37wxskNItBaMqJUj3XSbWfE6kZ5TCteZmClNARiaBnrCAxKD+fHTDFx4YMcJhI84TGM/p9IiexUpM4MJ0x0UP1u1bAv2q9TIeXfs5EmmkQdL4ozDjWCS7SwAMmgWo+MYZQycxfMR0SSag2mdVMCItL8f+mc9pwnYZ7e1ZvXpVxVNEhOkInyEUXqIluUAu1EUVT9Iie0Yv1YD1Zr9bbvLVilTP76Ies9y+kpZXH</latexit><latexit sha1_base64="PnNIMHNKKfzglRJHzyG8dFG4N/c=">AAACAHicdZDNSsNAFIUn9a/Wv6gLF24Gi+CqJKLosujGZQVbC00ok+lNOnQyCTOTQgnd+CpuXCji1sdw59s4aVNQ0QMDh+/ey517gpQzpR3n06osLa+srlXXaxubW9s79u5eRyWZpNCmCU9kNyAKOBPQ1kxz6KYSSBxwuA9G10X9fgxSsUTc6UkKfkwiwUJGiTaobx94nIiIAx5iT86dF0V43LfrTuPcKYSdhrMwJXFLUkelWn37wxskNItBaMqJUj3XSbWfE6kZ5TCteZmClNARiaBnrCAxKD+fHTDFx4YMcJhI84TGM/p9IiexUpM4MJ0x0UP1u1bAv2q9TIeXfs5EmmkQdL4ozDjWCS7SwAMmgWo+MYZQycxfMR0SSag2mdVMCItL8f+mc9pwnYZ7e1ZvXpVxVNEhOkInyEUXqIluUAu1EUVT9Iie0Yv1YD1Zr9bbvLVilTP76Ies9y+kpZXH</latexit><latexit sha1_base64="PnNIMHNKKfzglRJHzyG8dFG4N/c=">AAACAHicdZDNSsNAFIUn9a/Wv6gLF24Gi+CqJKLosujGZQVbC00ok+lNOnQyCTOTQgnd+CpuXCji1sdw59s4aVNQ0QMDh+/ey517gpQzpR3n06osLa+srlXXaxubW9s79u5eRyWZpNCmCU9kNyAKOBPQ1kxz6KYSSBxwuA9G10X9fgxSsUTc6UkKfkwiwUJGiTaobx94nIiIAx5iT86dF0V43LfrTuPcKYSdhrMwJXFLUkelWn37wxskNItBaMqJUj3XSbWfE6kZ5TCteZmClNARiaBnrCAxKD+fHTDFx4YMcJhI84TGM/p9IiexUpM4MJ0x0UP1u1bAv2q9TIeXfs5EmmkQdL4ozDjWCS7SwAMmgWo+MYZQycxfMR0SSag2mdVMCItL8f+mc9pwnYZ7e1ZvXpVxVNEhOkInyEUXqIluUAu1EUVT9Iie0Yv1YD1Zr9bbvLVilTP76Ies9y+kpZXH</latexit>

m� ⇠ v
2
/M⇤ h�i ⇠ M⇤

<latexit sha1_base64="a0rmWpCmGBmBmyN/Q7UuXB95eEg="></latexit><latexit sha1_base64="a0rmWpCmGBmBmyN/Q7UuXB95eEg="></latexit><latexit sha1_base64="a0rmWpCmGBmBmyN/Q7UuXB95eEg="></latexit><latexit sha1_base64="a0rmWpCmGBmBmyN/Q7UuXB95eEg="></latexit>

hhi ' v
<latexit sha1_base64="enlv4/nTzUp5yd3HEkcFJkGBRHE=">AAACA3icdZDLSsNAFIYn9VbrLepON4NFcBUSUXRZdOOygr1AE8pketIOnUzizKRQSsGNr+LGhSJufQl3vo2TNoKK/jDw851zOHP+MOVMadf9sEoLi0vLK+XVytr6xuaWvb3TVEkmKTRowhPZDokCzgQ0NNMc2qkEEoccWuHwMq+3RiAVS8SNHqcQxKQvWMQo0QZ17T2fE9HngAfYl3PnKxbDLR517arrnLq5sOu4X6YgXkGqqFC9a7/7vYRmMQhNOVGq47mpDiZEakY5TCt+piAldEj60DFWkBhUMJndMMWHhvRwlEjzhMYz+n1iQmKlxnFoOmOiB+p3LYd/1TqZjs6DCRNppkHQ+aIo41gnOA8E95gEqvnYGEIlM3/FdEAkodrEVjEhfF2K/zfNY8dzHe/6pFq7KOIoo310gI6Qh85QDV2hOmogiu7QA3pCz9a99Wi9WK/z1pJVzOyiH7LePgEuApc2</latexit><latexit sha1_base64="enlv4/nTzUp5yd3HEkcFJkGBRHE=">AAACA3icdZDLSsNAFIYn9VbrLepON4NFcBUSUXRZdOOygr1AE8pketIOnUzizKRQSsGNr+LGhSJufQl3vo2TNoKK/jDw851zOHP+MOVMadf9sEoLi0vLK+XVytr6xuaWvb3TVEkmKTRowhPZDokCzgQ0NNMc2qkEEoccWuHwMq+3RiAVS8SNHqcQxKQvWMQo0QZ17T2fE9HngAfYl3PnKxbDLR517arrnLq5sOu4X6YgXkGqqFC9a7/7vYRmMQhNOVGq47mpDiZEakY5TCt+piAldEj60DFWkBhUMJndMMWHhvRwlEjzhMYz+n1iQmKlxnFoOmOiB+p3LYd/1TqZjs6DCRNppkHQ+aIo41gnOA8E95gEqvnYGEIlM3/FdEAkodrEVjEhfF2K/zfNY8dzHe/6pFq7KOIoo310gI6Qh85QDV2hOmogiu7QA3pCz9a99Wi9WK/z1pJVzOyiH7LePgEuApc2</latexit><latexit sha1_base64="enlv4/nTzUp5yd3HEkcFJkGBRHE=">AAACA3icdZDLSsNAFIYn9VbrLepON4NFcBUSUXRZdOOygr1AE8pketIOnUzizKRQSsGNr+LGhSJufQl3vo2TNoKK/jDw851zOHP+MOVMadf9sEoLi0vLK+XVytr6xuaWvb3TVEkmKTRowhPZDokCzgQ0NNMc2qkEEoccWuHwMq+3RiAVS8SNHqcQxKQvWMQo0QZ17T2fE9HngAfYl3PnKxbDLR517arrnLq5sOu4X6YgXkGqqFC9a7/7vYRmMQhNOVGq47mpDiZEakY5TCt+piAldEj60DFWkBhUMJndMMWHhvRwlEjzhMYz+n1iQmKlxnFoOmOiB+p3LYd/1TqZjs6DCRNppkHQ+aIo41gnOA8E95gEqvnYGEIlM3/FdEAkodrEVjEhfF2K/zfNY8dzHe/6pFq7KOIoo310gI6Qh85QDV2hOmogiu7QA3pCz9a99Wi9WK/z1pJVzOyiH7LePgEuApc2</latexit><latexit sha1_base64="enlv4/nTzUp5yd3HEkcFJkGBRHE=">AAACA3icdZDLSsNAFIYn9VbrLepON4NFcBUSUXRZdOOygr1AE8pketIOnUzizKRQSsGNr+LGhSJufQl3vo2TNoKK/jDw851zOHP+MOVMadf9sEoLi0vLK+XVytr6xuaWvb3TVEkmKTRowhPZDokCzgQ0NNMc2qkEEoccWuHwMq+3RiAVS8SNHqcQxKQvWMQo0QZ17T2fE9HngAfYl3PnKxbDLR517arrnLq5sOu4X6YgXkGqqFC9a7/7vYRmMQhNOVGq47mpDiZEakY5TCt+piAldEj60DFWkBhUMJndMMWHhvRwlEjzhMYz+n1iQmKlxnFoOmOiB+p3LYd/1TqZjs6DCRNppkHQ+aIo41gnOA8E95gEqvnYGEIlM3/FdEAkodrEVjEhfF2K/zfNY8dzHe/6pFq7KOIoo310gI6Qh85QDV2hOmogiu7QA3pCz9a99Wi9WK/z1pJVzOyiH7LePgEuApc2</latexit>

V� =
N2X

i=1

✏
2

i

4

�
�

2

i
� M

2

⇤,i

�2
+

 
N2X

i=1

i✏iM
3��T
⇤,i

p
N2

�iOT + h.c.

!

<latexit sha1_base64="PigglsdTLxgfbMgKMsjzdNwaoCI="></latexit>

FIG. 7. In our model the landscape includes a high energy sector (left panel) and a low energy sector (right panel). The high
energy sector is generated by fields of mass close to the cuto↵ m� ⇠ M⇤ which does not have enough vacua to scan the CC down
to ⇤obs ' meV4, but scans m

2
H to the weak scale. The low energy sector is generated by fields of mass m� ⇠ v

2
/M⇤ and has a

number of non-degenerate minima dependent on the Higgs vev. When hhi ' v we can scan the CC down to ⇤obs.

⇤obs
<latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit><latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit><latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit><latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit>

High Energy Landscape

Low Energy Landscape 

hhi = 0
<latexit sha1_base64="m5N9gKtaXf3tQPFIcXxH8XTZBh0=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiuCoZUXQjFN24rGAv0Cklk55pQzOZIckIZSj4Km5cKOLW53Dn25hpp6CiPwR+vnMO5+QPEsG1IeTTWVhcWl5ZLa2V1zc2t7bdnd2mjlPFoMFiEat2QDUILqFhuBHQThTQKBDQCkbXeb11D0rzWN6ZcQLdiA4kDzmjxqKeu+8LKgcC8BD7auYuMem5FVI9I7kwqZK5KYhXkAoqVO+5H34/ZmkE0jBBte54JDHdjCrDmYBJ2U81JJSN6AA61koage5m0/Mn+MiSPg5jZZ80eEq/T2Q00nocBbYzomaof9dy+Fetk5rwoptxmaQGJJstClOBTYzzLHCfK2BGjK2hTHF7K2ZDqigzNrGyDWH+U/y/aZ5UPVL1bk8rtasijhI6QIfoGHnoHNXQDaqjBmIoQ4/oGb04D86T8+q8zVoXnGJmD/2Q8/4FeRKUgA==</latexit><latexit sha1_base64="m5N9gKtaXf3tQPFIcXxH8XTZBh0=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiuCoZUXQjFN24rGAv0Cklk55pQzOZIckIZSj4Km5cKOLW53Dn25hpp6CiPwR+vnMO5+QPEsG1IeTTWVhcWl5ZLa2V1zc2t7bdnd2mjlPFoMFiEat2QDUILqFhuBHQThTQKBDQCkbXeb11D0rzWN6ZcQLdiA4kDzmjxqKeu+8LKgcC8BD7auYuMem5FVI9I7kwqZK5KYhXkAoqVO+5H34/ZmkE0jBBte54JDHdjCrDmYBJ2U81JJSN6AA61koage5m0/Mn+MiSPg5jZZ80eEq/T2Q00nocBbYzomaof9dy+Fetk5rwoptxmaQGJJstClOBTYzzLHCfK2BGjK2hTHF7K2ZDqigzNrGyDWH+U/y/aZ5UPVL1bk8rtasijhI6QIfoGHnoHNXQDaqjBmIoQ4/oGb04D86T8+q8zVoXnGJmD/2Q8/4FeRKUgA==</latexit><latexit sha1_base64="m5N9gKtaXf3tQPFIcXxH8XTZBh0=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiuCoZUXQjFN24rGAv0Cklk55pQzOZIckIZSj4Km5cKOLW53Dn25hpp6CiPwR+vnMO5+QPEsG1IeTTWVhcWl5ZLa2V1zc2t7bdnd2mjlPFoMFiEat2QDUILqFhuBHQThTQKBDQCkbXeb11D0rzWN6ZcQLdiA4kDzmjxqKeu+8LKgcC8BD7auYuMem5FVI9I7kwqZK5KYhXkAoqVO+5H34/ZmkE0jBBte54JDHdjCrDmYBJ2U81JJSN6AA61koage5m0/Mn+MiSPg5jZZ80eEq/T2Q00nocBbYzomaof9dy+Fetk5rwoptxmaQGJJstClOBTYzzLHCfK2BGjK2hTHF7K2ZDqigzNrGyDWH+U/y/aZ5UPVL1bk8rtasijhI6QIfoGHnoHNXQDaqjBmIoQ4/oGb04D86T8+q8zVoXnGJmD/2Q8/4FeRKUgA==</latexit><latexit sha1_base64="m5N9gKtaXf3tQPFIcXxH8XTZBh0=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiuCoZUXQjFN24rGAv0Cklk55pQzOZIckIZSj4Km5cKOLW53Dn25hpp6CiPwR+vnMO5+QPEsG1IeTTWVhcWl5ZLa2V1zc2t7bdnd2mjlPFoMFiEat2QDUILqFhuBHQThTQKBDQCkbXeb11D0rzWN6ZcQLdiA4kDzmjxqKeu+8LKgcC8BD7auYuMem5FVI9I7kwqZK5KYhXkAoqVO+5H34/ZmkE0jBBte54JDHdjCrDmYBJ2U81JJSN6AA61koage5m0/Mn+MiSPg5jZZ80eEq/T2Q00nocBbYzomaof9dy+Fetk5rwoptxmaQGJJstClOBTYzzLHCfK2BGjK2hTHF7K2ZDqigzNrGyDWH+U/y/aZ5UPVL1bk8rtasijhI6QIfoGHnoHNXQDaqjBmIoQ4/oGb04D86T8+q8zVoXnGJmD/2Q8/4FeRKUgA==</latexit>

Values of the Cosmological Constant in the Landscape

hhi < µS

<latexit sha1_base64="2C4hRq5cc0J3H/1O13IOFSLSg+0=">AAACAnicdVDLSsNAFJ34rPUVdSVuBovgKiRtaBVcFN24rGgf0IQwmU7boZNJmJkIJRQ3/oobF4q49Svc+TdO2wgqeuDC4Zx7ufeeMGFUKtv+MBYWl5ZXVgtrxfWNza1tc2e3JeNUYNLEMYtFJ0SSMMpJU1HFSCcRBEUhI+1wdDH127dESBrzGzVOiB+hAad9ipHSUmDuewzxASNwCD0xZ2fQi9LgOjBLtuU61apdgbZlz6CJW67U3Ap0cqUEcjQC893rxTiNCFeYISm7jp0oP0NCUczIpOilkiQIj9CAdDXlKCLSz2YvTOCRVnqwHwtdXMGZ+n0iQ5GU4yjUnRFSQ/nbm4p/ed1U9U/8jPIkVYTj+aJ+yqCK4TQP2KOCYMXGmiAsqL4V4iESCCudWlGH8PUp/J+0ypbjWqdXbql+nsdRAAfgEBwDB9RAHVyCBmgCDO7AA3gCz8a98Wi8GK/z1gUjn9kDP2C8fQIGEJaU</latexit>

hhi ' µS

<latexit sha1_base64="c/zuoQm3yB+LeFD29zzaCp7tu/I=">AAACB3icdVDLSgNBEJz1GeMr6lGQwSB4CrvJkugt6MVjRPOAbAizk04yZGZ2nZkVQsjNi7/ixYMiXv0Fb/6Nk4egogUNRVU33V1hzJk2rvvhLCwuLa+sptbS6xubW9uZnd2ajhJFoUojHqlGSDRwJqFqmOHQiBUQEXKoh4PziV+/BaVZJK/NMIaWID3JuowSY6V25iDgRPY44D4O1IwFmgm4wYFI2lftTNbN+V6x6Bawm3OnsMTPF0p+AXtzJYvmqLQz70EnookAaSgnWjc9NzatEVGGUQ7jdJBoiAkdkB40LZVEgG6Npn+M8ZFVOrgbKVvS4Kn6fWJEhNZDEdpOQUxf//Ym4l9eMzHdk9aIyTgxIOlsUTfh2ER4EgruMAXU8KElhCpmb8W0TxShxkaXtiF8fYr/J7V8zvNzp5d+tnw2jyOF9tEhOkYeKqEyukAVVEUU3aEH9ISenXvn0XlxXmetC858Zg/9gPP2CVuDmQU=</latexit>

hhi � µB

<latexit sha1_base64="FMzLZloUZTzkGrwqbwzKrqF4lNY=">AAACBHicdVDLSsNAFJ3UV62vqMtuBovgqiRtaHVX6sZlBfuAJoTJdJoOnUzCzEQooQs3/oobF4q49SPc+TdO2wgqeuDC4Zx7ufeeIGFUKsv6MApr6xubW8Xt0s7u3v6BeXjUk3EqMOnimMViECBJGOWkq6hiZJAIgqKAkX4wvVz4/VsiJI35jZolxItQyOmYYqS05JtllyEeMgIn0BUr5oYhdKPUb/tmxao6dqNh1aFVtZbQxKnVm04d2rlSATk6vvnujmKcRoQrzJCUQ9tKlJchoShmZF5yU0kShKcoJENNOYqI9LLlE3N4qpURHMdCF1dwqX6fyFAk5SwKdGeE1ET+9hbiX94wVeNzL6M8SRXheLVonDKoYrhIBI6oIFixmSYIC6pvhXiCBMJK51bSIXx9Cv8nvVrVdqoX106l1c7jKIIyOAFnwAZN0AJXoAO6AIM78ACewLNxbzwaL8brqrVg5DPH4AeMt0+zBpeF</latexit>

µS . hhi . µB

<latexit sha1_base64="rNSzyqY0Go0YluWzE7sYHDFQrFo=">AAACGHicdVDLSgMxFM34tr5GXboJFsFVnbGDj53oxmVF+4DOMGTS2zY0yQxJRijFz3Djr7hxoYjb7vwb04f4QA8EDuecy809ScaZNp737szMzs0vLC4tF1ZW19Y33M2tmk5zRaFKU56qRkI0cCahapjh0MgUEJFwqCe9i5FfvwWlWSpvTD+DSJCOZG1GibFS7B6EIo+vcchBa82EJUR2OOAuDtWEfVk2eR67Ra8U+EdHXhl7JW8MS4LD8nFQxv5UKaIpKrE7DFspzQVIQznRuul7mYkGRBlGOdwVwlxDRmiPdKBpqSQCdDQYH3aH96zSwu1U2ScNHqvfJwZEaN0XiU0KYrr6tzcS//KauWmfRAMms9yApJNF7Zxjk+JRS7jFFFDD+5YQqpj9K6Zdogg1tsuCLeHzUvw/qR2W/KB0ehUUz86ndSyhHbSL9pGPjtEZukQVVEUU3aNH9IxenAfnyXl13ibRGWc6s41+wBl+AGotoAs=</latexit>

FIG. 8. Values of the Cosmological Constant in our two-sectors landscape. When hhi = 0 the high energy landscape (left panel
of Fig. 7) does not have enough minima to scan the CC from M

4
⇤ down to ⇤obs ' meV4. As we turn on hhi the degeneracy in

the vacua of the low energy landscape (right panel of Fig. 7) is broken and when hhi = v we can scan down to ⇤obs. If hhi � v
2

the low energy landscape loses all its minima but one and from the point of view of the CC we have the same problem as in the
hhi = 0 situation.
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⇤obs
<latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit><latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit><latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit><latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit>

Values of the CC in the Landscape
V�

<latexit sha1_base64="aEE9kz+Em9uOZIoYvPXfpRvoiZQ=">AAAB73icdVBNS8NAEJ34WetX1aOXxSJ4CkkNbb0VvXisYD+gDWWz3bRLN5u4uxFK6J/w4kERr/4db/4bN20FFX0w8Hhvhpl5QcKZ0o7zYa2srq1vbBa2its7u3v7pYPDtopTSWiLxDyW3QArypmgLc00p91EUhwFnHaCyVXud+6pVCwWt3qaUD/CI8FCRrA2Urc9yPrNMZsNSmXHvqhXK14VObbj1NyKm5NKzTv3kGuUHGVYojkovfeHMUkjKjThWKme6yTaz7DUjHA6K/ZTRRNMJnhEe4YKHFHlZ/N7Z+jUKEMUxtKU0Giufp/IcKTUNApMZ4T1WP32cvEvr5fqsO5nTCSppoIsFoUpRzpG+fNoyCQlmk8NwUQycysiYywx0Saiognh61P0P2lXbNex3Ruv3LhcxlGAYziBM3ChBg24hia0gACHB3iCZ+vOerRerNdF64q1nDmCH7DePgFpZJA2</latexit><latexit sha1_base64="aEE9kz+Em9uOZIoYvPXfpRvoiZQ=">AAAB73icdVBNS8NAEJ34WetX1aOXxSJ4CkkNbb0VvXisYD+gDWWz3bRLN5u4uxFK6J/w4kERr/4db/4bN20FFX0w8Hhvhpl5QcKZ0o7zYa2srq1vbBa2its7u3v7pYPDtopTSWiLxDyW3QArypmgLc00p91EUhwFnHaCyVXud+6pVCwWt3qaUD/CI8FCRrA2Urc9yPrNMZsNSmXHvqhXK14VObbj1NyKm5NKzTv3kGuUHGVYojkovfeHMUkjKjThWKme6yTaz7DUjHA6K/ZTRRNMJnhEe4YKHFHlZ/N7Z+jUKEMUxtKU0Giufp/IcKTUNApMZ4T1WP32cvEvr5fqsO5nTCSppoIsFoUpRzpG+fNoyCQlmk8NwUQycysiYywx0Saiognh61P0P2lXbNex3Ruv3LhcxlGAYziBM3ChBg24hia0gACHB3iCZ+vOerRerNdF64q1nDmCH7DePgFpZJA2</latexit><latexit sha1_base64="aEE9kz+Em9uOZIoYvPXfpRvoiZQ=">AAAB73icdVBNS8NAEJ34WetX1aOXxSJ4CkkNbb0VvXisYD+gDWWz3bRLN5u4uxFK6J/w4kERr/4db/4bN20FFX0w8Hhvhpl5QcKZ0o7zYa2srq1vbBa2its7u3v7pYPDtopTSWiLxDyW3QArypmgLc00p91EUhwFnHaCyVXud+6pVCwWt3qaUD/CI8FCRrA2Urc9yPrNMZsNSmXHvqhXK14VObbj1NyKm5NKzTv3kGuUHGVYojkovfeHMUkjKjThWKme6yTaz7DUjHA6K/ZTRRNMJnhEe4YKHFHlZ/N7Z+jUKEMUxtKU0Giufp/IcKTUNApMZ4T1WP32cvEvr5fqsO5nTCSppoIsFoUpRzpG+fNoyCQlmk8NwUQycysiYywx0Saiognh61P0P2lXbNex3Ruv3LhcxlGAYziBM3ChBg24hia0gACHB3iCZ+vOerRerNdF64q1nDmCH7DePgFpZJA2</latexit><latexit sha1_base64="aEE9kz+Em9uOZIoYvPXfpRvoiZQ=">AAAB73icdVBNS8NAEJ34WetX1aOXxSJ4CkkNbb0VvXisYD+gDWWz3bRLN5u4uxFK6J/w4kERr/4db/4bN20FFX0w8Hhvhpl5QcKZ0o7zYa2srq1vbBa2its7u3v7pYPDtopTSWiLxDyW3QArypmgLc00p91EUhwFnHaCyVXud+6pVCwWt3qaUD/CI8FCRrA2Urc9yPrNMZsNSmXHvqhXK14VObbj1NyKm5NKzTv3kGuUHGVYojkovfeHMUkjKjThWKme6yTaz7DUjHA6K/ZTRRNMJnhEe4YKHFHlZ/N7Z+jUKEMUxtKU0Giufp/IcKTUNApMZ4T1WP32cvEvr5fqsO5nTCSppoIsFoUpRzpG+fNoyCQlmk8NwUQycysiYywx0Saiognh61P0P2lXbNex3Ruv3LhcxlGAYziBM3ChBg24hia0gACHB3iCZ+vOerRerNdF64q1nDmCH7DePgFpZJA2</latexit>

m� ⇠ M⇤
<latexit sha1_base64="I9Dlek0zyiMD+b7EWa6D3MKmv14=">AAAB+HicdVDLSgMxFM3UV62PVl26CRZBXAwztbR1V3TjRqhgH9AOQybNtKFJZkgyQh36JW5cKOLWT3Hn35hpK6jogQuHc+7l3nuCmFGlHefDyq2srq1v5DcLW9s7u8XS3n5HRYnEpI0jFslegBRhVJC2ppqRXiwJ4gEj3WBymfndOyIVjcStnsbE42gkaEgx0kbyS0XuD1pjCgeKcnjtn/qlsmOfN2qVag06tuPU3YqbkUq9elaFrlEylMESLb/0PhhGOOFEaMyQUn3XibWXIqkpZmRWGCSKxAhP0Ij0DRWIE+Wl88Nn8NgoQxhG0pTQcK5+n0gRV2rKA9PJkR6r314m/uX1Ex02vJSKONFE4MWiMGFQRzBLAQ6pJFizqSEIS2puhXiMJMLaZFUwIXx9Cv8nnYrtOrZ7Uy03L5Zx5MEhOAInwAV10ARXoAXaAIMEPIAn8GzdW4/Wi/W6aM1Zy5kD8APW2yfNi5KH</latexit><latexit sha1_base64="I9Dlek0zyiMD+b7EWa6D3MKmv14=">AAAB+HicdVDLSgMxFM3UV62PVl26CRZBXAwztbR1V3TjRqhgH9AOQybNtKFJZkgyQh36JW5cKOLWT3Hn35hpK6jogQuHc+7l3nuCmFGlHefDyq2srq1v5DcLW9s7u8XS3n5HRYnEpI0jFslegBRhVJC2ppqRXiwJ4gEj3WBymfndOyIVjcStnsbE42gkaEgx0kbyS0XuD1pjCgeKcnjtn/qlsmOfN2qVag06tuPU3YqbkUq9elaFrlEylMESLb/0PhhGOOFEaMyQUn3XibWXIqkpZmRWGCSKxAhP0Ij0DRWIE+Wl88Nn8NgoQxhG0pTQcK5+n0gRV2rKA9PJkR6r314m/uX1Ex02vJSKONFE4MWiMGFQRzBLAQ6pJFizqSEIS2puhXiMJMLaZFUwIXx9Cv8nnYrtOrZ7Uy03L5Zx5MEhOAInwAV10ARXoAXaAIMEPIAn8GzdW4/Wi/W6aM1Zy5kD8APW2yfNi5KH</latexit><latexit sha1_base64="I9Dlek0zyiMD+b7EWa6D3MKmv14=">AAAB+HicdVDLSgMxFM3UV62PVl26CRZBXAwztbR1V3TjRqhgH9AOQybNtKFJZkgyQh36JW5cKOLWT3Hn35hpK6jogQuHc+7l3nuCmFGlHefDyq2srq1v5DcLW9s7u8XS3n5HRYnEpI0jFslegBRhVJC2ppqRXiwJ4gEj3WBymfndOyIVjcStnsbE42gkaEgx0kbyS0XuD1pjCgeKcnjtn/qlsmOfN2qVag06tuPU3YqbkUq9elaFrlEylMESLb/0PhhGOOFEaMyQUn3XibWXIqkpZmRWGCSKxAhP0Ij0DRWIE+Wl88Nn8NgoQxhG0pTQcK5+n0gRV2rKA9PJkR6r314m/uX1Ex02vJSKONFE4MWiMGFQRzBLAQ6pJFizqSEIS2puhXiMJMLaZFUwIXx9Cv8nnYrtOrZ7Uy03L5Zx5MEhOAInwAV10ARXoAXaAIMEPIAn8GzdW4/Wi/W6aM1Zy5kD8APW2yfNi5KH</latexit><latexit sha1_base64="I9Dlek0zyiMD+b7EWa6D3MKmv14=">AAAB+HicdVDLSgMxFM3UV62PVl26CRZBXAwztbR1V3TjRqhgH9AOQybNtKFJZkgyQh36JW5cKOLWT3Hn35hpK6jogQuHc+7l3nuCmFGlHefDyq2srq1v5DcLW9s7u8XS3n5HRYnEpI0jFslegBRhVJC2ppqRXiwJ4gEj3WBymfndOyIVjcStnsbE42gkaEgx0kbyS0XuD1pjCgeKcnjtn/qlsmOfN2qVag06tuPU3YqbkUq9elaFrlEylMESLb/0PhhGOOFEaMyQUn3XibWXIqkpZmRWGCSKxAhP0Ij0DRWIE+Wl88Nn8NgoQxhG0pTQcK5+n0gRV2rKA9PJkR6r314m/uX1Ex02vJSKONFE4MWiMGFQRzBLAQ6pJFizqSEIS2puhXiMJMLaZFUwIXx9Cv8nnYrtOrZ7Uy03L5Zx5MEhOAInwAV10ARXoAXaAIMEPIAn8GzdW4/Wi/W6aM1Zy5kD8APW2yfNi5KH</latexit>

h�i ⇠ M⇤
<latexit sha1_base64="/ROwdN1/mcn7+/cQaW9yIXzUTLs=">AAACBnicdVDLSgMxFM34rPU16lKEYBHERcmMQ1t3RTduhAr2AZ2hZNK0Dc1khiQjlNKVG3/FjQtF3PoN7vwbM20FFT1w4eSce8m9J0w4UxqhD2thcWl5ZTW3ll/f2Nzatnd2GypOJaF1EvNYtkKsKGeC1jXTnLYSSXEUctoMhxeZ37ylUrFY3OhRQoMI9wXrMYK1kTr2gc+x6HMK/dqAQV/OH4pF8Kpz0rELqHhWKbleCaIiQmXHdTLilr1TDzpGyVAAc9Q69rvfjUkaUaEJx0q1HZToYIylZoTTSd5PFU0wGeI+bRsqcERVMJ6eMYFHRunCXixNCQ2n6veJMY6UGkWh6YywHqjfXib+5bVT3asEYyaSVFNBZh/1Ug51DLNMYJdJSjQfGYKJZGZXSAZYYqJNcnkTwtel8H/ScIsOKjrXXqF6Po8jB/bBITgGDiiDKrgENVAHBNyBB/AEnq1769F6sV5nrQvWfGYP/ID19gn8pZgr</latexit><latexit sha1_base64="/ROwdN1/mcn7+/cQaW9yIXzUTLs=">AAACBnicdVDLSgMxFM34rPU16lKEYBHERcmMQ1t3RTduhAr2AZ2hZNK0Dc1khiQjlNKVG3/FjQtF3PoN7vwbM20FFT1w4eSce8m9J0w4UxqhD2thcWl5ZTW3ll/f2Nzatnd2GypOJaF1EvNYtkKsKGeC1jXTnLYSSXEUctoMhxeZ37ylUrFY3OhRQoMI9wXrMYK1kTr2gc+x6HMK/dqAQV/OH4pF8Kpz0rELqHhWKbleCaIiQmXHdTLilr1TDzpGyVAAc9Q69rvfjUkaUaEJx0q1HZToYIylZoTTSd5PFU0wGeI+bRsqcERVMJ6eMYFHRunCXixNCQ2n6veJMY6UGkWh6YywHqjfXib+5bVT3asEYyaSVFNBZh/1Ug51DLNMYJdJSjQfGYKJZGZXSAZYYqJNcnkTwtel8H/ScIsOKjrXXqF6Po8jB/bBITgGDiiDKrgENVAHBNyBB/AEnq1769F6sV5nrQvWfGYP/ID19gn8pZgr</latexit><latexit sha1_base64="/ROwdN1/mcn7+/cQaW9yIXzUTLs=">AAACBnicdVDLSgMxFM34rPU16lKEYBHERcmMQ1t3RTduhAr2AZ2hZNK0Dc1khiQjlNKVG3/FjQtF3PoN7vwbM20FFT1w4eSce8m9J0w4UxqhD2thcWl5ZTW3ll/f2Nzatnd2GypOJaF1EvNYtkKsKGeC1jXTnLYSSXEUctoMhxeZ37ylUrFY3OhRQoMI9wXrMYK1kTr2gc+x6HMK/dqAQV/OH4pF8Kpz0rELqHhWKbleCaIiQmXHdTLilr1TDzpGyVAAc9Q69rvfjUkaUaEJx0q1HZToYIylZoTTSd5PFU0wGeI+bRsqcERVMJ6eMYFHRunCXixNCQ2n6veJMY6UGkWh6YywHqjfXib+5bVT3asEYyaSVFNBZh/1Ug51DLNMYJdJSjQfGYKJZGZXSAZYYqJNcnkTwtel8H/ScIsOKjrXXqF6Po8jB/bBITgGDiiDKrgENVAHBNyBB/AEnq1769F6sV5nrQvWfGYP/ID19gn8pZgr</latexit><latexit sha1_base64="/ROwdN1/mcn7+/cQaW9yIXzUTLs=">AAACBnicdVDLSgMxFM34rPU16lKEYBHERcmMQ1t3RTduhAr2AZ2hZNK0Dc1khiQjlNKVG3/FjQtF3PoN7vwbM20FFT1w4eSce8m9J0w4UxqhD2thcWl5ZTW3ll/f2Nzatnd2GypOJaF1EvNYtkKsKGeC1jXTnLYSSXEUctoMhxeZ37ylUrFY3OhRQoMI9wXrMYK1kTr2gc+x6HMK/dqAQV/OH4pF8Kpz0rELqHhWKbleCaIiQmXHdTLilr1TDzpGyVAAc9Q69rvfjUkaUaEJx0q1HZToYIylZoTTSd5PFU0wGeI+bRsqcERVMJ6eMYFHRunCXixNCQ2n6veJMY6UGkWh6YywHqjfXib+5bVT3asEYyaSVFNBZh/1Ug51DLNMYJdJSjQfGYKJZGZXSAZYYqJNcnkTwtel8H/ScIsOKjrXXqF6Po8jB/bBITgGDiiDKrgENVAHBNyBB/AEnq1769F6sV5nrQvWfGYP/ID19gn8pZgr</latexit>

High Energy Landscape

scansm
2

H
<latexit sha1_base64="JW78xsNkxYX96sAmbZ9N4xCN/xs=">AAAB7HicdVBNS8NAEN3Ur1q/qh69LBbBU0hiaOut6KXHCqYttLFsttt26e4m7G6EEvobvHhQxKs/yJv/xk1bQUUfDDzem2FmXpQwqrTjfFiFtfWNza3idmlnd2//oHx41FZxKjEJcMxi2Y2QIowKEmiqGekmkiAeMdKJpte537knUtFY3OpZQkKOxoKOKEbaSAEfNO+8Qbni2Jf1qudXoWM7Ts313Jx4Nf/Ch65RclTACq1B+b0/jHHKidCYIaV6rpPoMENSU8zIvNRPFUkQnqIx6RkqECcqzBbHzuGZUYZwFEtTQsOF+n0iQ1ypGY9MJ0d6on57ufiX10v1qB5mVCSpJgIvF41SBnUM88/hkEqCNZsZgrCk5laIJ0girE0+JRPC16fwf9L2bNex3Ru/0rhaxVEEJ+AUnAMX1EADNEELBAADCh7AE3i2hPVovVivy9aCtZo5Bj9gvX0CpICOkg==</latexit><latexit sha1_base64="JW78xsNkxYX96sAmbZ9N4xCN/xs=">AAAB7HicdVBNS8NAEN3Ur1q/qh69LBbBU0hiaOut6KXHCqYttLFsttt26e4m7G6EEvobvHhQxKs/yJv/xk1bQUUfDDzem2FmXpQwqrTjfFiFtfWNza3idmlnd2//oHx41FZxKjEJcMxi2Y2QIowKEmiqGekmkiAeMdKJpte537knUtFY3OpZQkKOxoKOKEbaSAEfNO+8Qbni2Jf1qudXoWM7Ts313Jx4Nf/Ch65RclTACq1B+b0/jHHKidCYIaV6rpPoMENSU8zIvNRPFUkQnqIx6RkqECcqzBbHzuGZUYZwFEtTQsOF+n0iQ1ypGY9MJ0d6on57ufiX10v1qB5mVCSpJgIvF41SBnUM88/hkEqCNZsZgrCk5laIJ0girE0+JRPC16fwf9L2bNex3Ru/0rhaxVEEJ+AUnAMX1EADNEELBAADCh7AE3i2hPVovVivy9aCtZo5Bj9gvX0CpICOkg==</latexit><latexit sha1_base64="JW78xsNkxYX96sAmbZ9N4xCN/xs=">AAAB7HicdVBNS8NAEN3Ur1q/qh69LBbBU0hiaOut6KXHCqYttLFsttt26e4m7G6EEvobvHhQxKs/yJv/xk1bQUUfDDzem2FmXpQwqrTjfFiFtfWNza3idmlnd2//oHx41FZxKjEJcMxi2Y2QIowKEmiqGekmkiAeMdKJpte537knUtFY3OpZQkKOxoKOKEbaSAEfNO+8Qbni2Jf1qudXoWM7Ts313Jx4Nf/Ch65RclTACq1B+b0/jHHKidCYIaV6rpPoMENSU8zIvNRPFUkQnqIx6RkqECcqzBbHzuGZUYZwFEtTQsOF+n0iQ1ypGY9MJ0d6on57ufiX10v1qB5mVCSpJgIvF41SBnUM88/hkEqCNZsZgrCk5laIJ0girE0+JRPC16fwf9L2bNex3Ru/0rhaxVEEJ+AUnAMX1EADNEELBAADCh7AE3i2hPVovVivy9aCtZo5Bj9gvX0CpICOkg==</latexit><latexit sha1_base64="JW78xsNkxYX96sAmbZ9N4xCN/xs=">AAAB7HicdVBNS8NAEN3Ur1q/qh69LBbBU0hiaOut6KXHCqYttLFsttt26e4m7G6EEvobvHhQxKs/yJv/xk1bQUUfDDzem2FmXpQwqrTjfFiFtfWNza3idmlnd2//oHx41FZxKjEJcMxi2Y2QIowKEmiqGekmkiAeMdKJpte537knUtFY3OpZQkKOxoKOKEbaSAEfNO+8Qbni2Jf1qudXoWM7Ts313Jx4Nf/Ch65RclTACq1B+b0/jHHKidCYIaV6rpPoMENSU8zIvNRPFUkQnqIx6RkqECcqzBbHzuGZUYZwFEtTQsOF+n0iQ1ypGY9MJ0d6on57ufiX10v1qB5mVCSpJgIvF41SBnUM88/hkEqCNZsZgrCk5laIJ0girE0+JRPC16fwf9L2bNex3Ru/0rhaxVEEJ+AUnAMX1EADNEELBAADCh7AE3i2hPVovVivy9aCtZo5Bj9gvX0CpICOkg==</latexit>
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<latexit sha1_base64="/bCX4DJVJubkXg3a+75sbr6KDs0="></latexit><latexit sha1_base64="/bCX4DJVJubkXg3a+75sbr6KDs0="></latexit><latexit sha1_base64="/bCX4DJVJubkXg3a+75sbr6KDs0="></latexit><latexit sha1_base64="/bCX4DJVJubkXg3a+75sbr6KDs0="></latexit>

Low Energy Landscape

⇤obs
<latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit><latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit><latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit><latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit>

hhi = 0
<latexit sha1_base64="m5N9gKtaXf3tQPFIcXxH8XTZBh0=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiuCoZUXQjFN24rGAv0Cklk55pQzOZIckIZSj4Km5cKOLW53Dn25hpp6CiPwR+vnMO5+QPEsG1IeTTWVhcWl5ZLa2V1zc2t7bdnd2mjlPFoMFiEat2QDUILqFhuBHQThTQKBDQCkbXeb11D0rzWN6ZcQLdiA4kDzmjxqKeu+8LKgcC8BD7auYuMem5FVI9I7kwqZK5KYhXkAoqVO+5H34/ZmkE0jBBte54JDHdjCrDmYBJ2U81JJSN6AA61koage5m0/Mn+MiSPg5jZZ80eEq/T2Q00nocBbYzomaof9dy+Fetk5rwoptxmaQGJJstClOBTYzzLHCfK2BGjK2hTHF7K2ZDqigzNrGyDWH+U/y/aZ5UPVL1bk8rtasijhI6QIfoGHnoHNXQDaqjBmIoQ4/oGb04D86T8+q8zVoXnGJmD/2Q8/4FeRKUgA==</latexit><latexit sha1_base64="m5N9gKtaXf3tQPFIcXxH8XTZBh0=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiuCoZUXQjFN24rGAv0Cklk55pQzOZIckIZSj4Km5cKOLW53Dn25hpp6CiPwR+vnMO5+QPEsG1IeTTWVhcWl5ZLa2V1zc2t7bdnd2mjlPFoMFiEat2QDUILqFhuBHQThTQKBDQCkbXeb11D0rzWN6ZcQLdiA4kDzmjxqKeu+8LKgcC8BD7auYuMem5FVI9I7kwqZK5KYhXkAoqVO+5H34/ZmkE0jBBte54JDHdjCrDmYBJ2U81JJSN6AA61koage5m0/Mn+MiSPg5jZZ80eEq/T2Q00nocBbYzomaof9dy+Fetk5rwoptxmaQGJJstClOBTYzzLHCfK2BGjK2hTHF7K2ZDqigzNrGyDWH+U/y/aZ5UPVL1bk8rtasijhI6QIfoGHnoHNXQDaqjBmIoQ4/oGb04D86T8+q8zVoXnGJmD/2Q8/4FeRKUgA==</latexit><latexit sha1_base64="m5N9gKtaXf3tQPFIcXxH8XTZBh0=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiuCoZUXQjFN24rGAv0Cklk55pQzOZIckIZSj4Km5cKOLW53Dn25hpp6CiPwR+vnMO5+QPEsG1IeTTWVhcWl5ZLa2V1zc2t7bdnd2mjlPFoMFiEat2QDUILqFhuBHQThTQKBDQCkbXeb11D0rzWN6ZcQLdiA4kDzmjxqKeu+8LKgcC8BD7auYuMem5FVI9I7kwqZK5KYhXkAoqVO+5H34/ZmkE0jBBte54JDHdjCrDmYBJ2U81JJSN6AA61koage5m0/Mn+MiSPg5jZZ80eEq/T2Q00nocBbYzomaof9dy+Fetk5rwoptxmaQGJJstClOBTYzzLHCfK2BGjK2hTHF7K2ZDqigzNrGyDWH+U/y/aZ5UPVL1bk8rtasijhI6QIfoGHnoHNXQDaqjBmIoQ4/oGb04D86T8+q8zVoXnGJmD/2Q8/4FeRKUgA==</latexit><latexit sha1_base64="m5N9gKtaXf3tQPFIcXxH8XTZBh0=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiuCoZUXQjFN24rGAv0Cklk55pQzOZIckIZSj4Km5cKOLW53Dn25hpp6CiPwR+vnMO5+QPEsG1IeTTWVhcWl5ZLa2V1zc2t7bdnd2mjlPFoMFiEat2QDUILqFhuBHQThTQKBDQCkbXeb11D0rzWN6ZcQLdiA4kDzmjxqKeu+8LKgcC8BD7auYuMem5FVI9I7kwqZK5KYhXkAoqVO+5H34/ZmkE0jBBte54JDHdjCrDmYBJ2U81JJSN6AA61koage5m0/Mn+MiSPg5jZZ80eEq/T2Q00nocBbYzomaof9dy+Fetk5rwoptxmaQGJJstClOBTYzzLHCfK2BGjK2hTHF7K2ZDqigzNrGyDWH+U/y/aZ5UPVL1bk8rtasijhI6QIfoGHnoHNXQDaqjBmIoQ4/oGb04D86T8+q8zVoXnGJmD/2Q8/4FeRKUgA==</latexit>

hhi � v
<latexit sha1_base64="PnNIMHNKKfzglRJHzyG8dFG4N/c=">AAACAHicdZDNSsNAFIUn9a/Wv6gLF24Gi+CqJKLosujGZQVbC00ok+lNOnQyCTOTQgnd+CpuXCji1sdw59s4aVNQ0QMDh+/ey517gpQzpR3n06osLa+srlXXaxubW9s79u5eRyWZpNCmCU9kNyAKOBPQ1kxz6KYSSBxwuA9G10X9fgxSsUTc6UkKfkwiwUJGiTaobx94nIiIAx5iT86dF0V43LfrTuPcKYSdhrMwJXFLUkelWn37wxskNItBaMqJUj3XSbWfE6kZ5TCteZmClNARiaBnrCAxKD+fHTDFx4YMcJhI84TGM/p9IiexUpM4MJ0x0UP1u1bAv2q9TIeXfs5EmmkQdL4ozDjWCS7SwAMmgWo+MYZQycxfMR0SSag2mdVMCItL8f+mc9pwnYZ7e1ZvXpVxVNEhOkInyEUXqIluUAu1EUVT9Iie0Yv1YD1Zr9bbvLVilTP76Ies9y+kpZXH</latexit><latexit sha1_base64="PnNIMHNKKfzglRJHzyG8dFG4N/c=">AAACAHicdZDNSsNAFIUn9a/Wv6gLF24Gi+CqJKLosujGZQVbC00ok+lNOnQyCTOTQgnd+CpuXCji1sdw59s4aVNQ0QMDh+/ey517gpQzpR3n06osLa+srlXXaxubW9s79u5eRyWZpNCmCU9kNyAKOBPQ1kxz6KYSSBxwuA9G10X9fgxSsUTc6UkKfkwiwUJGiTaobx94nIiIAx5iT86dF0V43LfrTuPcKYSdhrMwJXFLUkelWn37wxskNItBaMqJUj3XSbWfE6kZ5TCteZmClNARiaBnrCAxKD+fHTDFx4YMcJhI84TGM/p9IiexUpM4MJ0x0UP1u1bAv2q9TIeXfs5EmmkQdL4ozDjWCS7SwAMmgWo+MYZQycxfMR0SSag2mdVMCItL8f+mc9pwnYZ7e1ZvXpVxVNEhOkInyEUXqIluUAu1EUVT9Iie0Yv1YD1Zr9bbvLVilTP76Ies9y+kpZXH</latexit><latexit sha1_base64="PnNIMHNKKfzglRJHzyG8dFG4N/c=">AAACAHicdZDNSsNAFIUn9a/Wv6gLF24Gi+CqJKLosujGZQVbC00ok+lNOnQyCTOTQgnd+CpuXCji1sdw59s4aVNQ0QMDh+/ey517gpQzpR3n06osLa+srlXXaxubW9s79u5eRyWZpNCmCU9kNyAKOBPQ1kxz6KYSSBxwuA9G10X9fgxSsUTc6UkKfkwiwUJGiTaobx94nIiIAx5iT86dF0V43LfrTuPcKYSdhrMwJXFLUkelWn37wxskNItBaMqJUj3XSbWfE6kZ5TCteZmClNARiaBnrCAxKD+fHTDFx4YMcJhI84TGM/p9IiexUpM4MJ0x0UP1u1bAv2q9TIeXfs5EmmkQdL4ozDjWCS7SwAMmgWo+MYZQycxfMR0SSag2mdVMCItL8f+mc9pwnYZ7e1ZvXpVxVNEhOkInyEUXqIluUAu1EUVT9Iie0Yv1YD1Zr9bbvLVilTP76Ies9y+kpZXH</latexit><latexit sha1_base64="PnNIMHNKKfzglRJHzyG8dFG4N/c=">AAACAHicdZDNSsNAFIUn9a/Wv6gLF24Gi+CqJKLosujGZQVbC00ok+lNOnQyCTOTQgnd+CpuXCji1sdw59s4aVNQ0QMDh+/ey517gpQzpR3n06osLa+srlXXaxubW9s79u5eRyWZpNCmCU9kNyAKOBPQ1kxz6KYSSBxwuA9G10X9fgxSsUTc6UkKfkwiwUJGiTaobx94nIiIAx5iT86dF0V43LfrTuPcKYSdhrMwJXFLUkelWn37wxskNItBaMqJUj3XSbWfE6kZ5TCteZmClNARiaBnrCAxKD+fHTDFx4YMcJhI84TGM/p9IiexUpM4MJ0x0UP1u1bAv2q9TIeXfs5EmmkQdL4ozDjWCS7SwAMmgWo+MYZQycxfMR0SSag2mdVMCItL8f+mc9pwnYZ7e1ZvXpVxVNEhOkInyEUXqIluUAu1EUVT9Iie0Yv1YD1Zr9bbvLVilTP76Ies9y+kpZXH</latexit>

m� ⇠ v
2
/M⇤ h�i ⇠ M⇤

<latexit sha1_base64="a0rmWpCmGBmBmyN/Q7UuXB95eEg="></latexit><latexit sha1_base64="a0rmWpCmGBmBmyN/Q7UuXB95eEg="></latexit><latexit sha1_base64="a0rmWpCmGBmBmyN/Q7UuXB95eEg="></latexit><latexit sha1_base64="a0rmWpCmGBmBmyN/Q7UuXB95eEg="></latexit>

hhi ' v
<latexit sha1_base64="enlv4/nTzUp5yd3HEkcFJkGBRHE=">AAACA3icdZDLSsNAFIYn9VbrLepON4NFcBUSUXRZdOOygr1AE8pketIOnUzizKRQSsGNr+LGhSJufQl3vo2TNoKK/jDw851zOHP+MOVMadf9sEoLi0vLK+XVytr6xuaWvb3TVEkmKTRowhPZDokCzgQ0NNMc2qkEEoccWuHwMq+3RiAVS8SNHqcQxKQvWMQo0QZ17T2fE9HngAfYl3PnKxbDLR517arrnLq5sOu4X6YgXkGqqFC9a7/7vYRmMQhNOVGq47mpDiZEakY5TCt+piAldEj60DFWkBhUMJndMMWHhvRwlEjzhMYz+n1iQmKlxnFoOmOiB+p3LYd/1TqZjs6DCRNppkHQ+aIo41gnOA8E95gEqvnYGEIlM3/FdEAkodrEVjEhfF2K/zfNY8dzHe/6pFq7KOIoo310gI6Qh85QDV2hOmogiu7QA3pCz9a99Wi9WK/z1pJVzOyiH7LePgEuApc2</latexit><latexit sha1_base64="enlv4/nTzUp5yd3HEkcFJkGBRHE=">AAACA3icdZDLSsNAFIYn9VbrLepON4NFcBUSUXRZdOOygr1AE8pketIOnUzizKRQSsGNr+LGhSJufQl3vo2TNoKK/jDw851zOHP+MOVMadf9sEoLi0vLK+XVytr6xuaWvb3TVEkmKTRowhPZDokCzgQ0NNMc2qkEEoccWuHwMq+3RiAVS8SNHqcQxKQvWMQo0QZ17T2fE9HngAfYl3PnKxbDLR517arrnLq5sOu4X6YgXkGqqFC9a7/7vYRmMQhNOVGq47mpDiZEakY5TCt+piAldEj60DFWkBhUMJndMMWHhvRwlEjzhMYz+n1iQmKlxnFoOmOiB+p3LYd/1TqZjs6DCRNppkHQ+aIo41gnOA8E95gEqvnYGEIlM3/FdEAkodrEVjEhfF2K/zfNY8dzHe/6pFq7KOIoo310gI6Qh85QDV2hOmogiu7QA3pCz9a99Wi9WK/z1pJVzOyiH7LePgEuApc2</latexit><latexit sha1_base64="enlv4/nTzUp5yd3HEkcFJkGBRHE=">AAACA3icdZDLSsNAFIYn9VbrLepON4NFcBUSUXRZdOOygr1AE8pketIOnUzizKRQSsGNr+LGhSJufQl3vo2TNoKK/jDw851zOHP+MOVMadf9sEoLi0vLK+XVytr6xuaWvb3TVEkmKTRowhPZDokCzgQ0NNMc2qkEEoccWuHwMq+3RiAVS8SNHqcQxKQvWMQo0QZ17T2fE9HngAfYl3PnKxbDLR517arrnLq5sOu4X6YgXkGqqFC9a7/7vYRmMQhNOVGq47mpDiZEakY5TCt+piAldEj60DFWkBhUMJndMMWHhvRwlEjzhMYz+n1iQmKlxnFoOmOiB+p3LYd/1TqZjs6DCRNppkHQ+aIo41gnOA8E95gEqvnYGEIlM3/FdEAkodrEVjEhfF2K/zfNY8dzHe/6pFq7KOIoo310gI6Qh85QDV2hOmogiu7QA3pCz9a99Wi9WK/z1pJVzOyiH7LePgEuApc2</latexit><latexit sha1_base64="enlv4/nTzUp5yd3HEkcFJkGBRHE=">AAACA3icdZDLSsNAFIYn9VbrLepON4NFcBUSUXRZdOOygr1AE8pketIOnUzizKRQSsGNr+LGhSJufQl3vo2TNoKK/jDw851zOHP+MOVMadf9sEoLi0vLK+XVytr6xuaWvb3TVEkmKTRowhPZDokCzgQ0NNMc2qkEEoccWuHwMq+3RiAVS8SNHqcQxKQvWMQo0QZ17T2fE9HngAfYl3PnKxbDLR517arrnLq5sOu4X6YgXkGqqFC9a7/7vYRmMQhNOVGq47mpDiZEakY5TCt+piAldEj60DFWkBhUMJndMMWHhvRwlEjzhMYz+n1iQmKlxnFoOmOiB+p3LYd/1TqZjs6DCRNppkHQ+aIo41gnOA8E95gEqvnYGEIlM3/FdEAkodrEVjEhfF2K/zfNY8dzHe/6pFq7KOIoo310gI6Qh85QDV2hOmogiu7QA3pCz9a99Wi9WK/z1pJVzOyiH7LePgEuApc2</latexit>
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<latexit sha1_base64="PigglsdTLxgfbMgKMsjzdNwaoCI="></latexit>

FIG. 7. In our model the landscape includes a high energy sector (left panel) and a low energy sector (right panel). The high

energy sector is gener
ated by fields of mass close to the cuto↵ m� ⇠ M⇤ which does not have

enough vacua to scan the CC down

to ⇤obs ' meV
4 , but scans m

2
H

to the weak scale. The low energy sector is generated by fields of mass m� ⇠ v
2
/M⇤ and has a

number of non-deg
enerate minima dependent on

the Higgs vev. When hhi ' v we can scan the CC down to ⇤obs.

⇤obs
<latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit><latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit><latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit><latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit>

High Energy Landscape

Low Energy Landscape 

hhi = 0
<latexit sha1_base64="m5N9gKtaXf3tQPFIcXxH8XTZBh0=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiuCoZUXQjFN24rGAv0Cklk55pQzOZIckIZSj4Km5cKOLW53Dn25hpp6CiPwR+vnMO5+QPEsG1IeTTWVhcWl5ZLa2V1zc2t7bdnd2mjlPFoMFiEat2QDUILqFhuBHQThTQKBDQCkbXeb11D0rzWN6ZcQLdiA4kDzmjxqKeu+8LKgcC8BD7auYuMem5FVI9I7kwqZK5KYhXkAoqVO+5H34/ZmkE0jBBte54JDHdjCrDmYBJ2U81JJSN6AA61koage5m0/Mn+MiSPg5jZZ80eEq/T2Q00nocBbYzomaof9dy+Fetk5rwoptxmaQGJJstClOBTYzzLHCfK2BGjK2hTHF7K2ZDqigzNrGyDWH+U/y/aZ5UPVL1bk8rtasijhI6QIfoGHnoHNXQDaqjBmIoQ4/oGb04D86T8+q8zVoXnGJmD/2Q8/4FeRKUgA==</latexit><latexit sha1_base64="m5N9gKtaXf3tQPFIcXxH8XTZBh0=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiuCoZUXQjFN24rGAv0Cklk55pQzOZIckIZSj4Km5cKOLW53Dn25hpp6CiPwR+vnMO5+QPEsG1IeTTWVhcWl5ZLa2V1zc2t7bdnd2mjlPFoMFiEat2QDUILqFhuBHQThTQKBDQCkbXeb11D0rzWN6ZcQLdiA4kDzmjxqKeu+8LKgcC8BD7auYuMem5FVI9I7kwqZK5KYhXkAoqVO+5H34/ZmkE0jBBte54JDHdjCrDmYBJ2U81JJSN6AA61koage5m0/Mn+MiSPg5jZZ80eEq/T2Q00nocBbYzomaof9dy+Fetk5rwoptxmaQGJJstClOBTYzzLHCfK2BGjK2hTHF7K2ZDqigzNrGyDWH+U/y/aZ5UPVL1bk8rtasijhI6QIfoGHnoHNXQDaqjBmIoQ4/oGb04D86T8+q8zVoXnGJmD/2Q8/4FeRKUgA==</latexit><latexit sha1_base64="m5N9gKtaXf3tQPFIcXxH8XTZBh0=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiuCoZUXQjFN24rGAv0Cklk55pQzOZIckIZSj4Km5cKOLW53Dn25hpp6CiPwR+vnMO5+QPEsG1IeTTWVhcWl5ZLa2V1zc2t7bdnd2mjlPFoMFiEat2QDUILqFhuBHQThTQKBDQCkbXeb11D0rzWN6ZcQLdiA4kDzmjxqKeu+8LKgcC8BD7auYuMem5FVI9I7kwqZK5KYhXkAoqVO+5H34/ZmkE0jBBte54JDHdjCrDmYBJ2U81JJSN6AA61koage5m0/Mn+MiSPg5jZZ80eEq/T2Q00nocBbYzomaof9dy+Fetk5rwoptxmaQGJJstClOBTYzzLHCfK2BGjK2hTHF7K2ZDqigzNrGyDWH+U/y/aZ5UPVL1bk8rtasijhI6QIfoGHnoHNXQDaqjBmIoQ4/oGb04D86T8+q8zVoXnGJmD/2Q8/4FeRKUgA==</latexit><latexit sha1_base64="m5N9gKtaXf3tQPFIcXxH8XTZBh0=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiuCoZUXQjFN24rGAv0Cklk55pQzOZIckIZSj4Km5cKOLW53Dn25hpp6CiPwR+vnMO5+QPEsG1IeTTWVhcWl5ZLa2V1zc2t7bdnd2mjlPFoMFiEat2QDUILqFhuBHQThTQKBDQCkbXeb11D0rzWN6ZcQLdiA4kDzmjxqKeu+8LKgcC8BD7auYuMem5FVI9I7kwqZK5KYhXkAoqVO+5H34/ZmkE0jBBte54JDHdjCrDmYBJ2U81JJSN6AA61koage5m0/Mn+MiSPg5jZZ80eEq/T2Q00nocBbYzomaof9dy+Fetk5rwoptxmaQGJJstClOBTYzzLHCfK2BGjK2hTHF7K2ZDqigzNrGyDWH+U/y/aZ5UPVL1bk8rtasijhI6QIfoGHnoHNXQDaqjBmIoQ4/oGb04D86T8+q8zVoXnGJmD/2Q8/4FeRKUgA==</latexit>

Values of the Cosmological Constant in the Landscape

hhi < µS

<latexit sha1_base64="2C4hRq5cc0J3H/1O13IOFSLSg+0=">AAACAnicdVDLSsNAFJ34rPUVdSVuBovgKiRtaBVcFN24rGgf0IQwmU7boZNJmJkIJRQ3/oobF4q49Svc+TdO2wgqeuDC4Zx7ufeeMGFUKtv+MBYWl5ZXVgtrxfWNza1tc2e3JeNUYNLEMYtFJ0SSMMpJU1HFSCcRBEUhI+1wdDH127dESBrzGzVOiB+hAad9ipHSUmDuewzxASNwCD0xZ2fQi9LgOjBLtuU61apdgbZlz6CJW67U3Ap0cqUEcjQC893rxTiNCFeYISm7jp0oP0NCUczIpOilkiQIj9CAdDXlKCLSz2YvTOCRVnqwHwtdXMGZ+n0iQ5GU4yjUnRFSQ/nbm4p/ed1U9U/8jPIkVYTj+aJ+yqCK4TQP2KOCYMXGmiAsqL4V4iESCCudWlGH8PUp/J+0ypbjWqdXbql+nsdRAAfgEBwDB9RAHVyCBmgCDO7AA3gCz8a98Wi8GK/z1gUjn9kDP2C8fQIGEJaU</latexit>

hhi ' µS

<latexit sha1_base64="c/zuoQm3yB+LeFD29zzaCp7tu/I=">AAACB3icdVDLSgNBEJz1GeMr6lGQwSB4CrvJkugt6MVjRPOAbAizk04yZGZ2nZkVQsjNi7/ixYMiXv0Fb/6Nk4egogUNRVU33V1hzJk2rvvhLCwuLa+sptbS6xubW9uZnd2ajhJFoUojHqlGSDRwJqFqmOHQiBUQEXKoh4PziV+/BaVZJK/NMIaWID3JuowSY6V25iDgRPY44D4O1IwFmgm4wYFI2lftTNbN+V6x6Bawm3OnsMTPF0p+AXtzJYvmqLQz70EnookAaSgnWjc9NzatEVGGUQ7jdJBoiAkdkB40LZVEgG6Npn+M8ZFVOrgbKVvS4Kn6fWJEhNZDEdpOQUxf//Ym4l9eMzHdk9aIyTgxIOlsUTfh2ER4EgruMAXU8KElhCpmb8W0TxShxkaXtiF8fYr/J7V8zvNzp5d+tnw2jyOF9tEhOkYeKqEyukAVVEUU3aEH9ISenXvn0XlxXmetC858Zg/9gPP2CVuDmQU=</latexit>

hhi � µB

<latexit sha1_base64="FMzLZloUZTzkGrwqbwzKrqF4lNY=">AAACBHicdVDLSsNAFJ3UV62vqMtuBovgqiRtaHVX6sZlBfuAJoTJdJoOnUzCzEQooQs3/oobF4q49SPc+TdO2wgqeuDC4Zx7ufeeIGFUKsv6MApr6xubW8Xt0s7u3v6BeXjUk3EqMOnimMViECBJGOWkq6hiZJAIgqKAkX4wvVz4/VsiJI35jZolxItQyOmYYqS05JtllyEeMgIn0BUr5oYhdKPUb/tmxao6dqNh1aFVtZbQxKnVm04d2rlSATk6vvnujmKcRoQrzJCUQ9tKlJchoShmZF5yU0kShKcoJENNOYqI9LLlE3N4qpURHMdCF1dwqX6fyFAk5SwKdGeE1ET+9hbiX94wVeNzL6M8SRXheLVonDKoYrhIBI6oIFixmSYIC6pvhXiCBMJK51bSIXx9Cv8nvVrVdqoX106l1c7jKIIyOAFnwAZN0AJXoAO6AIM78ACewLNxbzwaL8brqrVg5DPH4AeMt0+zBpeF</latexit>

µS . hhi . µB

<latexit sha1_base64="rNSzyqY0Go0YluWzE7sYHDFQrFo=">AAACGHicdVDLSgMxFM34tr5GXboJFsFVnbGDj53oxmVF+4DOMGTS2zY0yQxJRijFz3Djr7hxoYjb7vwb04f4QA8EDuecy809ScaZNp737szMzs0vLC4tF1ZW19Y33M2tmk5zRaFKU56qRkI0cCahapjh0MgUEJFwqCe9i5FfvwWlWSpvTD+DSJCOZG1GibFS7B6EIo+vcchBa82EJUR2OOAuDtWEfVk2eR67Ra8U+EdHXhl7JW8MS4LD8nFQxv5UKaIpKrE7DFspzQVIQznRuul7mYkGRBlGOdwVwlxDRmiPdKBpqSQCdDQYH3aH96zSwu1U2ScNHqvfJwZEaN0XiU0KYrr6tzcS//KauWmfRAMms9yApJNF7Zxjk+JRS7jFFFDD+5YQqpj9K6Zdogg1tsuCLeHzUvw/qR2W/KB0ehUUz86ndSyhHbSL9pGPjtEZukQVVEUU3aNH9IxenAfnyXl13ibRGWc6s41+wBl+AGotoAs=</latexit>

FIG. 8. Values of the Cosmological Const
ant in our two-sectors landscape. When hhi = 0 the high energy landscape (left panel

of Fig. 7) does not have enough minima to scan the CC from M
4
⇤ down to ⇤obs ' meV

4 . As we turn on hhi the degeneracy in

the vacua of the low energy landscape (right panel o
f Fig. 7) is bro

ken and when hhi = v we can scan down to ⇤obs. If hhi � v
2

the low energy landscape loses all its minima but one and from the point of view
of the CC we have the same problem as in the

hhi = 0 situation.
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HE Landscape 
+ 
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⇤obs
<latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit><latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit><latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit><latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit>

Values of the CC in the Landscape V�
<latexit sha1_base64="aEE9kz+Em9uOZIoYvPXfpRvoiZQ=">AAAB73icdVBNS8NAEJ34WetX1aOXxSJ4CkkNbb0VvXisYD+gDWWz3bRLN5u4uxFK6J/w4kERr/4db/4bN20FFX0w8Hhvhpl5QcKZ0o7zYa2srq1vbBa2its7u3v7pYPDtopTSWiLxDyW3QArypmgLc00p91EUhwFnHaCyVXud+6pVCwWt3qaUD/CI8FCRrA2Urc9yPrNMZsNSmXHvqhXK14VObbj1NyKm5NKzTv3kGuUHGVYojkovfeHMUkjKjThWKme6yTaz7DUjHA6K/ZTRRNMJnhEe4YKHFHlZ/N7Z+jUKEMUxtKU0Giufp/IcKTUNApMZ4T1WP32cvEvr5fqsO5nTCSppoIsFoUpRzpG+fNoyCQlmk8NwUQycysiYywx0Saiognh61P0P2lXbNex3Ruv3LhcxlGAYziBM3ChBg24hia0gACHB3iCZ+vOerRerNdF64q1nDmCH7DePgFpZJA2</latexit><latexit sha1_base64="aEE9kz+Em9uOZIoYvPXfpRvoiZQ=">AAAB73icdVBNS8NAEJ34WetX1aOXxSJ4CkkNbb0VvXisYD+gDWWz3bRLN5u4uxFK6J/w4kERr/4db/4bN20FFX0w8Hhvhpl5QcKZ0o7zYa2srq1vbBa2its7u3v7pYPDtopTSWiLxDyW3QArypmgLc00p91EUhwFnHaCyVXud+6pVCwWt3qaUD/CI8FCRrA2Urc9yPrNMZsNSmXHvqhXK14VObbj1NyKm5NKzTv3kGuUHGVYojkovfeHMUkjKjThWKme6yTaz7DUjHA6K/ZTRRNMJnhEe4YKHFHlZ/N7Z+jUKEMUxtKU0Giufp/IcKTUNApMZ4T1WP32cvEvr5fqsO5nTCSppoIsFoUpRzpG+fNoyCQlmk8NwUQycysiYywx0Saiognh61P0P2lXbNex3Ruv3LhcxlGAYziBM3ChBg24hia0gACHB3iCZ+vOerRerNdF64q1nDmCH7DePgFpZJA2</latexit><latexit sha1_base64="aEE9kz+Em9uOZIoYvPXfpRvoiZQ=">AAAB73icdVBNS8NAEJ34WetX1aOXxSJ4CkkNbb0VvXisYD+gDWWz3bRLN5u4uxFK6J/w4kERr/4db/4bN20FFX0w8Hhvhpl5QcKZ0o7zYa2srq1vbBa2its7u3v7pYPDtopTSWiLxDyW3QArypmgLc00p91EUhwFnHaCyVXud+6pVCwWt3qaUD/CI8FCRrA2Urc9yPrNMZsNSmXHvqhXK14VObbj1NyKm5NKzTv3kGuUHGVYojkovfeHMUkjKjThWKme6yTaz7DUjHA6K/ZTRRNMJnhEe4YKHFHlZ/N7Z+jUKEMUxtKU0Giufp/IcKTUNApMZ4T1WP32cvEvr5fqsO5nTCSppoIsFoUpRzpG+fNoyCQlmk8NwUQycysiYywx0Saiognh61P0P2lXbNex3Ruv3LhcxlGAYziBM3ChBg24hia0gACHB3iCZ+vOerRerNdF64q1nDmCH7DePgFpZJA2</latexit><latexit sha1_base64="aEE9kz+Em9uOZIoYvPXfpRvoiZQ=">AAAB73icdVBNS8NAEJ34WetX1aOXxSJ4CkkNbb0VvXisYD+gDWWz3bRLN5u4uxFK6J/w4kERr/4db/4bN20FFX0w8Hhvhpl5QcKZ0o7zYa2srq1vbBa2its7u3v7pYPDtopTSWiLxDyW3QArypmgLc00p91EUhwFnHaCyVXud+6pVCwWt3qaUD/CI8FCRrA2Urc9yPrNMZsNSmXHvqhXK14VObbj1NyKm5NKzTv3kGuUHGVYojkovfeHMUkjKjThWKme6yTaz7DUjHA6K/ZTRRNMJnhEe4YKHFHlZ/N7Z+jUKEMUxtKU0Giufp/IcKTUNApMZ4T1WP32cvEvr5fqsO5nTCSppoIsFoUpRzpG+fNoyCQlmk8NwUQycysiYywx0Saiognh61P0P2lXbNex3Ruv3LhcxlGAYziBM3ChBg24hia0gACHB3iCZ+vOerRerNdF64q1nDmCH7DePgFpZJA2</latexit>

m� ⇠ M⇤
<latexit sha1_base64="I9Dlek0zyiMD+b7EWa6D3MKmv14=">AAAB+HicdVDLSgMxFM3UV62PVl26CRZBXAwztbR1V3TjRqhgH9AOQybNtKFJZkgyQh36JW5cKOLWT3Hn35hpK6jogQuHc+7l3nuCmFGlHefDyq2srq1v5DcLW9s7u8XS3n5HRYnEpI0jFslegBRhVJC2ppqRXiwJ4gEj3WBymfndOyIVjcStnsbE42gkaEgx0kbyS0XuD1pjCgeKcnjtn/qlsmOfN2qVag06tuPU3YqbkUq9elaFrlEylMESLb/0PhhGOOFEaMyQUn3XibWXIqkpZmRWGCSKxAhP0Ij0DRWIE+Wl88Nn8NgoQxhG0pTQcK5+n0gRV2rKA9PJkR6r314m/uX1Ex02vJSKONFE4MWiMGFQRzBLAQ6pJFizqSEIS2puhXiMJMLaZFUwIXx9Cv8nnYrtOrZ7Uy03L5Zx5MEhOAInwAV10ARXoAXaAIMEPIAn8GzdW4/Wi/W6aM1Zy5kD8APW2yfNi5KH</latexit><latexit sha1_base64="I9Dlek0zyiMD+b7EWa6D3MKmv14=">AAAB+HicdVDLSgMxFM3UV62PVl26CRZBXAwztbR1V3TjRqhgH9AOQybNtKFJZkgyQh36JW5cKOLWT3Hn35hpK6jogQuHc+7l3nuCmFGlHefDyq2srq1v5DcLW9s7u8XS3n5HRYnEpI0jFslegBRhVJC2ppqRXiwJ4gEj3WBymfndOyIVjcStnsbE42gkaEgx0kbyS0XuD1pjCgeKcnjtn/qlsmOfN2qVag06tuPU3YqbkUq9elaFrlEylMESLb/0PhhGOOFEaMyQUn3XibWXIqkpZmRWGCSKxAhP0Ij0DRWIE+Wl88Nn8NgoQxhG0pTQcK5+n0gRV2rKA9PJkR6r314m/uX1Ex02vJSKONFE4MWiMGFQRzBLAQ6pJFizqSEIS2puhXiMJMLaZFUwIXx9Cv8nnYrtOrZ7Uy03L5Zx5MEhOAInwAV10ARXoAXaAIMEPIAn8GzdW4/Wi/W6aM1Zy5kD8APW2yfNi5KH</latexit><latexit sha1_base64="I9Dlek0zyiMD+b7EWa6D3MKmv14=">AAAB+HicdVDLSgMxFM3UV62PVl26CRZBXAwztbR1V3TjRqhgH9AOQybNtKFJZkgyQh36JW5cKOLWT3Hn35hpK6jogQuHc+7l3nuCmFGlHefDyq2srq1v5DcLW9s7u8XS3n5HRYnEpI0jFslegBRhVJC2ppqRXiwJ4gEj3WBymfndOyIVjcStnsbE42gkaEgx0kbyS0XuD1pjCgeKcnjtn/qlsmOfN2qVag06tuPU3YqbkUq9elaFrlEylMESLb/0PhhGOOFEaMyQUn3XibWXIqkpZmRWGCSKxAhP0Ij0DRWIE+Wl88Nn8NgoQxhG0pTQcK5+n0gRV2rKA9PJkR6r314m/uX1Ex02vJSKONFE4MWiMGFQRzBLAQ6pJFizqSEIS2puhXiMJMLaZFUwIXx9Cv8nnYrtOrZ7Uy03L5Zx5MEhOAInwAV10ARXoAXaAIMEPIAn8GzdW4/Wi/W6aM1Zy5kD8APW2yfNi5KH</latexit><latexit sha1_base64="I9Dlek0zyiMD+b7EWa6D3MKmv14=">AAAB+HicdVDLSgMxFM3UV62PVl26CRZBXAwztbR1V3TjRqhgH9AOQybNtKFJZkgyQh36JW5cKOLWT3Hn35hpK6jogQuHc+7l3nuCmFGlHefDyq2srq1v5DcLW9s7u8XS3n5HRYnEpI0jFslegBRhVJC2ppqRXiwJ4gEj3WBymfndOyIVjcStnsbE42gkaEgx0kbyS0XuD1pjCgeKcnjtn/qlsmOfN2qVag06tuPU3YqbkUq9elaFrlEylMESLb/0PhhGOOFEaMyQUn3XibWXIqkpZmRWGCSKxAhP0Ij0DRWIE+Wl88Nn8NgoQxhG0pTQcK5+n0gRV2rKA9PJkR6r314m/uX1Ex02vJSKONFE4MWiMGFQRzBLAQ6pJFizqSEIS2puhXiMJMLaZFUwIXx9Cv8nnYrtOrZ7Uy03L5Zx5MEhOAInwAV10ARXoAXaAIMEPIAn8GzdW4/Wi/W6aM1Zy5kD8APW2yfNi5KH</latexit>

h�i ⇠ M⇤
<latexit sha1_base64="/ROwdN1/mcn7+/cQaW9yIXzUTLs=">AAACBnicdVDLSgMxFM34rPU16lKEYBHERcmMQ1t3RTduhAr2AZ2hZNK0Dc1khiQjlNKVG3/FjQtF3PoN7vwbM20FFT1w4eSce8m9J0w4UxqhD2thcWl5ZTW3ll/f2Nzatnd2GypOJaF1EvNYtkKsKGeC1jXTnLYSSXEUctoMhxeZ37ylUrFY3OhRQoMI9wXrMYK1kTr2gc+x6HMK/dqAQV/OH4pF8Kpz0rELqHhWKbleCaIiQmXHdTLilr1TDzpGyVAAc9Q69rvfjUkaUaEJx0q1HZToYIylZoTTSd5PFU0wGeI+bRsqcERVMJ6eMYFHRunCXixNCQ2n6veJMY6UGkWh6YywHqjfXib+5bVT3asEYyaSVFNBZh/1Ug51DLNMYJdJSjQfGYKJZGZXSAZYYqJNcnkTwtel8H/ScIsOKjrXXqF6Po8jB/bBITgGDiiDKrgENVAHBNyBB/AEnq1769F6sV5nrQvWfGYP/ID19gn8pZgr</latexit><latexit sha1_base64="/ROwdN1/mcn7+/cQaW9yIXzUTLs=">AAACBnicdVDLSgMxFM34rPU16lKEYBHERcmMQ1t3RTduhAr2AZ2hZNK0Dc1khiQjlNKVG3/FjQtF3PoN7vwbM20FFT1w4eSce8m9J0w4UxqhD2thcWl5ZTW3ll/f2Nzatnd2GypOJaF1EvNYtkKsKGeC1jXTnLYSSXEUctoMhxeZ37ylUrFY3OhRQoMI9wXrMYK1kTr2gc+x6HMK/dqAQV/OH4pF8Kpz0rELqHhWKbleCaIiQmXHdTLilr1TDzpGyVAAc9Q69rvfjUkaUaEJx0q1HZToYIylZoTTSd5PFU0wGeI+bRsqcERVMJ6eMYFHRunCXixNCQ2n6veJMY6UGkWh6YywHqjfXib+5bVT3asEYyaSVFNBZh/1Ug51DLNMYJdJSjQfGYKJZGZXSAZYYqJNcnkTwtel8H/ScIsOKjrXXqF6Po8jB/bBITgGDiiDKrgENVAHBNyBB/AEnq1769F6sV5nrQvWfGYP/ID19gn8pZgr</latexit><latexit sha1_base64="/ROwdN1/mcn7+/cQaW9yIXzUTLs=">AAACBnicdVDLSgMxFM34rPU16lKEYBHERcmMQ1t3RTduhAr2AZ2hZNK0Dc1khiQjlNKVG3/FjQtF3PoN7vwbM20FFT1w4eSce8m9J0w4UxqhD2thcWl5ZTW3ll/f2Nzatnd2GypOJaF1EvNYtkKsKGeC1jXTnLYSSXEUctoMhxeZ37ylUrFY3OhRQoMI9wXrMYK1kTr2gc+x6HMK/dqAQV/OH4pF8Kpz0rELqHhWKbleCaIiQmXHdTLilr1TDzpGyVAAc9Q69rvfjUkaUaEJx0q1HZToYIylZoTTSd5PFU0wGeI+bRsqcERVMJ6eMYFHRunCXixNCQ2n6veJMY6UGkWh6YywHqjfXib+5bVT3asEYyaSVFNBZh/1Ug51DLNMYJdJSjQfGYKJZGZXSAZYYqJNcnkTwtel8H/ScIsOKjrXXqF6Po8jB/bBITgGDiiDKrgENVAHBNyBB/AEnq1769F6sV5nrQvWfGYP/ID19gn8pZgr</latexit><latexit sha1_base64="/ROwdN1/mcn7+/cQaW9yIXzUTLs=">AAACBnicdVDLSgMxFM34rPU16lKEYBHERcmMQ1t3RTduhAr2AZ2hZNK0Dc1khiQjlNKVG3/FjQtF3PoN7vwbM20FFT1w4eSce8m9J0w4UxqhD2thcWl5ZTW3ll/f2Nzatnd2GypOJaF1EvNYtkKsKGeC1jXTnLYSSXEUctoMhxeZ37ylUrFY3OhRQoMI9wXrMYK1kTr2gc+x6HMK/dqAQV/OH4pF8Kpz0rELqHhWKbleCaIiQmXHdTLilr1TDzpGyVAAc9Q69rvfjUkaUaEJx0q1HZToYIylZoTTSd5PFU0wGeI+bRsqcERVMJ6eMYFHRunCXixNCQ2n6veJMY6UGkWh6YywHqjfXib+5bVT3asEYyaSVFNBZh/1Ug51DLNMYJdJSjQfGYKJZGZXSAZYYqJNcnkTwtel8H/ScIsOKjrXXqF6Po8jB/bBITgGDiiDKrgENVAHBNyBB/AEnq1769F6sV5nrQvWfGYP/ID19gn8pZgr</latexit>

High Energy Landscape
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<latexit sha1_base64="JW78xsNkxYX96sAmbZ9N4xCN/xs=">AAAB7HicdVBNS8NAEN3Ur1q/qh69LBbBU0hiaOut6KXHCqYttLFsttt26e4m7G6EEvobvHhQxKs/yJv/xk1bQUUfDDzem2FmXpQwqrTjfFiFtfWNza3idmlnd2//oHx41FZxKjEJcMxi2Y2QIowKEmiqGekmkiAeMdKJpte537knUtFY3OpZQkKOxoKOKEbaSAEfNO+8Qbni2Jf1qudXoWM7Ts313Jx4Nf/Ch65RclTACq1B+b0/jHHKidCYIaV6rpPoMENSU8zIvNRPFUkQnqIx6RkqECcqzBbHzuGZUYZwFEtTQsOF+n0iQ1ypGY9MJ0d6on57ufiX10v1qB5mVCSpJgIvF41SBnUM88/hkEqCNZsZgrCk5laIJ0girE0+JRPC16fwf9L2bNex3Ru/0rhaxVEEJ+AUnAMX1EADNEELBAADCh7AE3i2hPVovVivy9aCtZo5Bj9gvX0CpICOkg==</latexit><latexit sha1_base64="JW78xsNkxYX96sAmbZ9N4xCN/xs=">AAAB7HicdVBNS8NAEN3Ur1q/qh69LBbBU0hiaOut6KXHCqYttLFsttt26e4m7G6EEvobvHhQxKs/yJv/xk1bQUUfDDzem2FmXpQwqrTjfFiFtfWNza3idmlnd2//oHx41FZxKjEJcMxi2Y2QIowKEmiqGekmkiAeMdKJpte537knUtFY3OpZQkKOxoKOKEbaSAEfNO+8Qbni2Jf1qudXoWM7Ts313Jx4Nf/Ch65RclTACq1B+b0/jHHKidCYIaV6rpPoMENSU8zIvNRPFUkQnqIx6RkqECcqzBbHzuGZUYZwFEtTQsOF+n0iQ1ypGY9MJ0d6on57ufiX10v1qB5mVCSpJgIvF41SBnUM88/hkEqCNZsZgrCk5laIJ0girE0+JRPC16fwf9L2bNex3Ru/0rhaxVEEJ+AUnAMX1EADNEELBAADCh7AE3i2hPVovVivy9aCtZo5Bj9gvX0CpICOkg==</latexit><latexit sha1_base64="JW78xsNkxYX96sAmbZ9N4xCN/xs=">AAAB7HicdVBNS8NAEN3Ur1q/qh69LBbBU0hiaOut6KXHCqYttLFsttt26e4m7G6EEvobvHhQxKs/yJv/xk1bQUUfDDzem2FmXpQwqrTjfFiFtfWNza3idmlnd2//oHx41FZxKjEJcMxi2Y2QIowKEmiqGekmkiAeMdKJpte537knUtFY3OpZQkKOxoKOKEbaSAEfNO+8Qbni2Jf1qudXoWM7Ts313Jx4Nf/Ch65RclTACq1B+b0/jHHKidCYIaV6rpPoMENSU8zIvNRPFUkQnqIx6RkqECcqzBbHzuGZUYZwFEtTQsOF+n0iQ1ypGY9MJ0d6on57ufiX10v1qB5mVCSpJgIvF41SBnUM88/hkEqCNZsZgrCk5laIJ0girE0+JRPC16fwf9L2bNex3Ru/0rhaxVEEJ+AUnAMX1EADNEELBAADCh7AE3i2hPVovVivy9aCtZo5Bj9gvX0CpICOkg==</latexit><latexit sha1_base64="JW78xsNkxYX96sAmbZ9N4xCN/xs=">AAAB7HicdVBNS8NAEN3Ur1q/qh69LBbBU0hiaOut6KXHCqYttLFsttt26e4m7G6EEvobvHhQxKs/yJv/xk1bQUUfDDzem2FmXpQwqrTjfFiFtfWNza3idmlnd2//oHx41FZxKjEJcMxi2Y2QIowKEmiqGekmkiAeMdKJpte537knUtFY3OpZQkKOxoKOKEbaSAEfNO+8Qbni2Jf1qudXoWM7Ts313Jx4Nf/Ch65RclTACq1B+b0/jHHKidCYIaV6rpPoMENSU8zIvNRPFUkQnqIx6RkqECcqzBbHzuGZUYZwFEtTQsOF+n0iQ1ypGY9MJ0d6on57ufiX10v1qB5mVCSpJgIvF41SBnUM88/hkEqCNZsZgrCk5laIJ0girE0+JRPC16fwf9L2bNex3Ru/0rhaxVEEJ+AUnAMX1EADNEELBAADCh7AE3i2hPVovVivy9aCtZo5Bj9gvX0CpICOkg==</latexit>
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<latexit sha1_base64="/bCX4DJVJubkXg3a+75sbr6KDs0="></latexit><latexit sha1_base64="/bCX4DJVJubkXg3a+75sbr6KDs0="></latexit><latexit sha1_base64="/bCX4DJVJubkXg3a+75sbr6KDs0="></latexit><latexit sha1_base64="/bCX4DJVJubkXg3a+75sbr6KDs0="></latexit>

Low Energy Landscape

⇤obs
<latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit><latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit><latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit><latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit>

hhi = 0
<latexit sha1_base64="m5N9gKtaXf3tQPFIcXxH8XTZBh0=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiuCoZUXQjFN24rGAv0Cklk55pQzOZIckIZSj4Km5cKOLW53Dn25hpp6CiPwR+vnMO5+QPEsG1IeTTWVhcWl5ZLa2V1zc2t7bdnd2mjlPFoMFiEat2QDUILqFhuBHQThTQKBDQCkbXeb11D0rzWN6ZcQLdiA4kDzmjxqKeu+8LKgcC8BD7auYuMem5FVI9I7kwqZK5KYhXkAoqVO+5H34/ZmkE0jBBte54JDHdjCrDmYBJ2U81JJSN6AA61koage5m0/Mn+MiSPg5jZZ80eEq/T2Q00nocBbYzomaof9dy+Fetk5rwoptxmaQGJJstClOBTYzzLHCfK2BGjK2hTHF7K2ZDqigzNrGyDWH+U/y/aZ5UPVL1bk8rtasijhI6QIfoGHnoHNXQDaqjBmIoQ4/oGb04D86T8+q8zVoXnGJmD/2Q8/4FeRKUgA==</latexit><latexit sha1_base64="m5N9gKtaXf3tQPFIcXxH8XTZBh0=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiuCoZUXQjFN24rGAv0Cklk55pQzOZIckIZSj4Km5cKOLW53Dn25hpp6CiPwR+vnMO5+QPEsG1IeTTWVhcWl5ZLa2V1zc2t7bdnd2mjlPFoMFiEat2QDUILqFhuBHQThTQKBDQCkbXeb11D0rzWN6ZcQLdiA4kDzmjxqKeu+8LKgcC8BD7auYuMem5FVI9I7kwqZK5KYhXkAoqVO+5H34/ZmkE0jBBte54JDHdjCrDmYBJ2U81JJSN6AA61koage5m0/Mn+MiSPg5jZZ80eEq/T2Q00nocBbYzomaof9dy+Fetk5rwoptxmaQGJJstClOBTYzzLHCfK2BGjK2hTHF7K2ZDqigzNrGyDWH+U/y/aZ5UPVL1bk8rtasijhI6QIfoGHnoHNXQDaqjBmIoQ4/oGb04D86T8+q8zVoXnGJmD/2Q8/4FeRKUgA==</latexit><latexit sha1_base64="m5N9gKtaXf3tQPFIcXxH8XTZBh0=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiuCoZUXQjFN24rGAv0Cklk55pQzOZIckIZSj4Km5cKOLW53Dn25hpp6CiPwR+vnMO5+QPEsG1IeTTWVhcWl5ZLa2V1zc2t7bdnd2mjlPFoMFiEat2QDUILqFhuBHQThTQKBDQCkbXeb11D0rzWN6ZcQLdiA4kDzmjxqKeu+8LKgcC8BD7auYuMem5FVI9I7kwqZK5KYhXkAoqVO+5H34/ZmkE0jBBte54JDHdjCrDmYBJ2U81JJSN6AA61koage5m0/Mn+MiSPg5jZZ80eEq/T2Q00nocBbYzomaof9dy+Fetk5rwoptxmaQGJJstClOBTYzzLHCfK2BGjK2hTHF7K2ZDqigzNrGyDWH+U/y/aZ5UPVL1bk8rtasijhI6QIfoGHnoHNXQDaqjBmIoQ4/oGb04D86T8+q8zVoXnGJmD/2Q8/4FeRKUgA==</latexit><latexit sha1_base64="m5N9gKtaXf3tQPFIcXxH8XTZBh0=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiuCoZUXQjFN24rGAv0Cklk55pQzOZIckIZSj4Km5cKOLW53Dn25hpp6CiPwR+vnMO5+QPEsG1IeTTWVhcWl5ZLa2V1zc2t7bdnd2mjlPFoMFiEat2QDUILqFhuBHQThTQKBDQCkbXeb11D0rzWN6ZcQLdiA4kDzmjxqKeu+8LKgcC8BD7auYuMem5FVI9I7kwqZK5KYhXkAoqVO+5H34/ZmkE0jBBte54JDHdjCrDmYBJ2U81JJSN6AA61koage5m0/Mn+MiSPg5jZZ80eEq/T2Q00nocBbYzomaof9dy+Fetk5rwoptxmaQGJJstClOBTYzzLHCfK2BGjK2hTHF7K2ZDqigzNrGyDWH+U/y/aZ5UPVL1bk8rtasijhI6QIfoGHnoHNXQDaqjBmIoQ4/oGb04D86T8+q8zVoXnGJmD/2Q8/4FeRKUgA==</latexit>

hhi � v
<latexit sha1_base64="PnNIMHNKKfzglRJHzyG8dFG4N/c=">AAACAHicdZDNSsNAFIUn9a/Wv6gLF24Gi+CqJKLosujGZQVbC00ok+lNOnQyCTOTQgnd+CpuXCji1sdw59s4aVNQ0QMDh+/ey517gpQzpR3n06osLa+srlXXaxubW9s79u5eRyWZpNCmCU9kNyAKOBPQ1kxz6KYSSBxwuA9G10X9fgxSsUTc6UkKfkwiwUJGiTaobx94nIiIAx5iT86dF0V43LfrTuPcKYSdhrMwJXFLUkelWn37wxskNItBaMqJUj3XSbWfE6kZ5TCteZmClNARiaBnrCAxKD+fHTDFx4YMcJhI84TGM/p9IiexUpM4MJ0x0UP1u1bAv2q9TIeXfs5EmmkQdL4ozDjWCS7SwAMmgWo+MYZQycxfMR0SSag2mdVMCItL8f+mc9pwnYZ7e1ZvXpVxVNEhOkInyEUXqIluUAu1EUVT9Iie0Yv1YD1Zr9bbvLVilTP76Ies9y+kpZXH</latexit><latexit sha1_base64="PnNIMHNKKfzglRJHzyG8dFG4N/c=">AAACAHicdZDNSsNAFIUn9a/Wv6gLF24Gi+CqJKLosujGZQVbC00ok+lNOnQyCTOTQgnd+CpuXCji1sdw59s4aVNQ0QMDh+/ey517gpQzpR3n06osLa+srlXXaxubW9s79u5eRyWZpNCmCU9kNyAKOBPQ1kxz6KYSSBxwuA9G10X9fgxSsUTc6UkKfkwiwUJGiTaobx94nIiIAx5iT86dF0V43LfrTuPcKYSdhrMwJXFLUkelWn37wxskNItBaMqJUj3XSbWfE6kZ5TCteZmClNARiaBnrCAxKD+fHTDFx4YMcJhI84TGM/p9IiexUpM4MJ0x0UP1u1bAv2q9TIeXfs5EmmkQdL4ozDjWCS7SwAMmgWo+MYZQycxfMR0SSag2mdVMCItL8f+mc9pwnYZ7e1ZvXpVxVNEhOkInyEUXqIluUAu1EUVT9Iie0Yv1YD1Zr9bbvLVilTP76Ies9y+kpZXH</latexit><latexit sha1_base64="PnNIMHNKKfzglRJHzyG8dFG4N/c=">AAACAHicdZDNSsNAFIUn9a/Wv6gLF24Gi+CqJKLosujGZQVbC00ok+lNOnQyCTOTQgnd+CpuXCji1sdw59s4aVNQ0QMDh+/ey517gpQzpR3n06osLa+srlXXaxubW9s79u5eRyWZpNCmCU9kNyAKOBPQ1kxz6KYSSBxwuA9G10X9fgxSsUTc6UkKfkwiwUJGiTaobx94nIiIAx5iT86dF0V43LfrTuPcKYSdhrMwJXFLUkelWn37wxskNItBaMqJUj3XSbWfE6kZ5TCteZmClNARiaBnrCAxKD+fHTDFx4YMcJhI84TGM/p9IiexUpM4MJ0x0UP1u1bAv2q9TIeXfs5EmmkQdL4ozDjWCS7SwAMmgWo+MYZQycxfMR0SSag2mdVMCItL8f+mc9pwnYZ7e1ZvXpVxVNEhOkInyEUXqIluUAu1EUVT9Iie0Yv1YD1Zr9bbvLVilTP76Ies9y+kpZXH</latexit><latexit sha1_base64="PnNIMHNKKfzglRJHzyG8dFG4N/c=">AAACAHicdZDNSsNAFIUn9a/Wv6gLF24Gi+CqJKLosujGZQVbC00ok+lNOnQyCTOTQgnd+CpuXCji1sdw59s4aVNQ0QMDh+/ey517gpQzpR3n06osLa+srlXXaxubW9s79u5eRyWZpNCmCU9kNyAKOBPQ1kxz6KYSSBxwuA9G10X9fgxSsUTc6UkKfkwiwUJGiTaobx94nIiIAx5iT86dF0V43LfrTuPcKYSdhrMwJXFLUkelWn37wxskNItBaMqJUj3XSbWfE6kZ5TCteZmClNARiaBnrCAxKD+fHTDFx4YMcJhI84TGM/p9IiexUpM4MJ0x0UP1u1bAv2q9TIeXfs5EmmkQdL4ozDjWCS7SwAMmgWo+MYZQycxfMR0SSag2mdVMCItL8f+mc9pwnYZ7e1ZvXpVxVNEhOkInyEUXqIluUAu1EUVT9Iie0Yv1YD1Zr9bbvLVilTP76Ies9y+kpZXH</latexit>

m� ⇠ v
2
/M⇤ h�i ⇠ M⇤

<latexit sha1_base64="a0rmWpCmGBmBmyN/Q7UuXB95eEg="></latexit><latexit sha1_base64="a0rmWpCmGBmBmyN/Q7UuXB95eEg="></latexit><latexit sha1_base64="a0rmWpCmGBmBmyN/Q7UuXB95eEg="></latexit><latexit sha1_base64="a0rmWpCmGBmBmyN/Q7UuXB95eEg="></latexit>

hhi ' v
<latexit sha1_base64="enlv4/nTzUp5yd3HEkcFJkGBRHE=">AAACA3icdZDLSsNAFIYn9VbrLepON4NFcBUSUXRZdOOygr1AE8pketIOnUzizKRQSsGNr+LGhSJufQl3vo2TNoKK/jDw851zOHP+MOVMadf9sEoLi0vLK+XVytr6xuaWvb3TVEkmKTRowhPZDokCzgQ0NNMc2qkEEoccWuHwMq+3RiAVS8SNHqcQxKQvWMQo0QZ17T2fE9HngAfYl3PnKxbDLR517arrnLq5sOu4X6YgXkGqqFC9a7/7vYRmMQhNOVGq47mpDiZEakY5TCt+piAldEj60DFWkBhUMJndMMWHhvRwlEjzhMYz+n1iQmKlxnFoOmOiB+p3LYd/1TqZjs6DCRNppkHQ+aIo41gnOA8E95gEqvnYGEIlM3/FdEAkodrEVjEhfF2K/zfNY8dzHe/6pFq7KOIoo310gI6Qh85QDV2hOmogiu7QA3pCz9a99Wi9WK/z1pJVzOyiH7LePgEuApc2</latexit><latexit sha1_base64="enlv4/nTzUp5yd3HEkcFJkGBRHE=">AAACA3icdZDLSsNAFIYn9VbrLepON4NFcBUSUXRZdOOygr1AE8pketIOnUzizKRQSsGNr+LGhSJufQl3vo2TNoKK/jDw851zOHP+MOVMadf9sEoLi0vLK+XVytr6xuaWvb3TVEkmKTRowhPZDokCzgQ0NNMc2qkEEoccWuHwMq+3RiAVS8SNHqcQxKQvWMQo0QZ17T2fE9HngAfYl3PnKxbDLR517arrnLq5sOu4X6YgXkGqqFC9a7/7vYRmMQhNOVGq47mpDiZEakY5TCt+piAldEj60DFWkBhUMJndMMWHhvRwlEjzhMYz+n1iQmKlxnFoOmOiB+p3LYd/1TqZjs6DCRNppkHQ+aIo41gnOA8E95gEqvnYGEIlM3/FdEAkodrEVjEhfF2K/zfNY8dzHe/6pFq7KOIoo310gI6Qh85QDV2hOmogiu7QA3pCz9a99Wi9WK/z1pJVzOyiH7LePgEuApc2</latexit><latexit sha1_base64="enlv4/nTzUp5yd3HEkcFJkGBRHE=">AAACA3icdZDLSsNAFIYn9VbrLepON4NFcBUSUXRZdOOygr1AE8pketIOnUzizKRQSsGNr+LGhSJufQl3vo2TNoKK/jDw851zOHP+MOVMadf9sEoLi0vLK+XVytr6xuaWvb3TVEkmKTRowhPZDokCzgQ0NNMc2qkEEoccWuHwMq+3RiAVS8SNHqcQxKQvWMQo0QZ17T2fE9HngAfYl3PnKxbDLR517arrnLq5sOu4X6YgXkGqqFC9a7/7vYRmMQhNOVGq47mpDiZEakY5TCt+piAldEj60DFWkBhUMJndMMWHhvRwlEjzhMYz+n1iQmKlxnFoOmOiB+p3LYd/1TqZjs6DCRNppkHQ+aIo41gnOA8E95gEqvnYGEIlM3/FdEAkodrEVjEhfF2K/zfNY8dzHe/6pFq7KOIoo310gI6Qh85QDV2hOmogiu7QA3pCz9a99Wi9WK/z1pJVzOyiH7LePgEuApc2</latexit><latexit sha1_base64="enlv4/nTzUp5yd3HEkcFJkGBRHE=">AAACA3icdZDLSsNAFIYn9VbrLepON4NFcBUSUXRZdOOygr1AE8pketIOnUzizKRQSsGNr+LGhSJufQl3vo2TNoKK/jDw851zOHP+MOVMadf9sEoLi0vLK+XVytr6xuaWvb3TVEkmKTRowhPZDokCzgQ0NNMc2qkEEoccWuHwMq+3RiAVS8SNHqcQxKQvWMQo0QZ17T2fE9HngAfYl3PnKxbDLR517arrnLq5sOu4X6YgXkGqqFC9a7/7vYRmMQhNOVGq47mpDiZEakY5TCt+piAldEj60DFWkBhUMJndMMWHhvRwlEjzhMYz+n1iQmKlxnFoOmOiB+p3LYd/1TqZjs6DCRNppkHQ+aIo41gnOA8E95gEqvnYGEIlM3/FdEAkodrEVjEhfF2K/zfNY8dzHe/6pFq7KOIoo310gI6Qh85QDV2hOmogiu7QA3pCz9a99Wi9WK/z1pJVzOyiH7LePgEuApc2</latexit>
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<latexit sha1_base64="PigglsdTLxgfbMgKMsjzdNwaoCI="></latexit>

FIG. 7. In our model the landscape includes a high energy sector (left panel) and a low energy sector (right panel). The high
energy sector is generated by fields of mass close to the cuto↵ m� ⇠ M⇤ which does not have enough vacua to scan the CC down
to ⇤obs ' meV4, but scans m

2
H to the weak scale. The low energy sector is generated by fields of mass m� ⇠ v

2
/M⇤ and has a

number of non-degenerate minima dependent on the Higgs vev. When hhi ' v we can scan the CC down to ⇤obs.

⇤obs
<latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX 14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit><latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX 14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit><latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX 14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit><latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX 14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit>

High Energy Landscape

Low Energy Landscape 

hhi = 0
<latexit sha1_base64="m5N9gKtaXf3tQPFIcXxH8XTZBh0=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiuCoZUXQjFN24rGAv0Cklk55pQzOZIckIZSj4Km5cKOLW53Dn25hpp6CiPwR+vnMO5+QPEsG1IeTTWVhcWl5ZLa2V1zc2t7bdnd2mjlPFoMFiEat2QDUILqFhuBHQThTQKBDQCkbXeb11D0rzWN6ZcQLdiA4kDzmjxqKeu+8LKgcC8BD7auYuMem5FVI9I7kwqZK5KYhXkAoqVO+5H34/ZmkE0jBBte54JDHdjCrDmYBJ2U81JJSN6AA61koage5m0/Mn+MiSPg5jZZ80eEq/T2Q00nocBbYzomaof9dy+Fetk5rwoptxmaQGJJstClOBTYzzLHCfK2BGjK2hTHF7K2ZDqigzNrGyDWH+U/y/aZ5UPVL1bk8rtasijhI6QIfoGHnoHNXQDaqjBmIoQ4/oGb04D86T8+q8zVoXnGJmD/2Q8/4FeRKUgA==</latexit><latexit sha1_base64="m5N9gKtaXf3tQPFIcXxH8XTZBh0=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiuCoZUXQjFN24rGAv0Cklk55pQzOZIckIZSj4Km5cKOLW53Dn25hpp6CiPwR+vnMO5+QPEsG1IeTTWVhcWl5ZLa2V1zc2t7bdnd2mjlPFoMFiEat2QDUILqFhuBHQThTQKBDQCkbXeb11D0rzWN6ZcQLdiA4kDzmjxqKeu+8LKgcC8BD7auYuMem5FVI9I7kwqZK5KYhXkAoqVO+5H34/ZmkE0jBBte54JDHdjCrDmYBJ2U81JJSN6AA61koage5m0/Mn+MiSPg5jZZ80eEq/T2Q00nocBbYzomaof9dy+Fetk5rwoptxmaQGJJstClOBTYzzLHCfK2BGjK2hTHF7K2ZDqigzNrGyDWH+U/y/aZ5UPVL1bk8rtasijhI6QIfoGHnoHNXQDaqjBmIoQ4/oGb04D86T8+q8zVoXnGJmD/2Q8/4FeRKUgA==</latexit><latexit sha1_base64="m5N9gKtaXf3tQPFIcXxH8XTZBh0=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiuCoZUXQjFN24rGAv0Cklk55pQzOZIckIZSj4Km5cKOLW53Dn25hpp6CiPwR+vnMO5+QPEsG1IeTTWVhcWl5ZLa2V1zc2t7bdnd2mjlPFoMFiEat2QDUILqFhuBHQThTQKBDQCkbXeb11D0rzWN6ZcQLdiA4kDzmjxqKeu+8LKgcC8BD7auYuMem5FVI9I7kwqZK5KYhXkAoqVO+5H34/ZmkE0jBBte54JDHdjCrDmYBJ2U81JJSN6AA61koage5m0/Mn+MiSPg5jZZ80eEq/T2Q00nocBbYzomaof9dy+Fetk5rwoptxmaQGJJstClOBTYzzLHCfK2BGjK2hTHF7K2ZDqigzNrGyDWH+U/y/aZ5UPVL1bk8rtasijhI6QIfoGHnoHNXQDaqjBmIoQ4/oGb04D86T8+q8zVoXnGJmD/2Q8/4FeRKUgA==</latexit><latexit sha1_base64="m5N9gKtaXf3tQPFIcXxH8XTZBh0=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiuCoZUXQjFN24rGAv0Cklk55pQzOZIckIZSj4Km5cKOLW53Dn25hpp6CiPwR+vnMO5+QPEsG1IeTTWVhcWl5ZLa2V1zc2t7bdnd2mjlPFoMFiEat2QDUILqFhuBHQThTQKBDQCkbXeb11D0rzWN6ZcQLdiA4kDzmjxqKeu+8LKgcC8BD7auYuMem5FVI9I7kwqZK5KYhXkAoqVO+5H34/ZmkE0jBBte54JDHdjCrDmYBJ2U81JJSN6AA61koage5m0/Mn+MiSPg5jZZ80eEq/T2Q00nocBbYzomaof9dy+Fetk5rwoptxmaQGJJstClOBTYzzLHCfK2BGjK2hTHF7K2ZDqigzNrGyDWH+U/y/aZ5UPVL1bk8rtasijhI6QIfoGHnoHNXQDaqjBmIoQ4/oGb04D86T8+q8zVoXnGJmD/2Q8/4FeRKUgA==</latexit>

Values of the Cosmological Constant in the Landscape

hhi < µS

<latexit sha1_base64="2C4hRq5cc0J3H/1O13IOFSLSg+0=">AAACAnicdVDLSsNAFJ34rPUVdSVuBovgKiRtaBVcFN24rGgf0IQwmU7boZNJmJkIJRQ3/oobF4q49Svc+TdO2wgqeuDC4Zx7ufeeMGFUKtv+MBYWl5ZXVgtrxfWNza1tc2e3JeNUYNLEMYtFJ0SSMMpJU1HFSCcRBEUhI+1wdDH127dESBrzGzVOiB+hAad9ipHSUmDuewzxASNwCD0xZ2fQi9LgOjBLtuU61apdgbZlz6CJW67U3Ap0cqUEcjQC893rxTiNCFeYISm7jp0oP0NCUczIpOilkiQIj9CAdDXlKCLSz2YvTOCRVnqwHwtdXMGZ+n0iQ5GU4yjUnRFSQ/nbm4p/ed1U9U/8jPIkVYTj+aJ+yqCK4TQP2KOCYMXGmiAsqL4V4iESCCudWlGH8PUp/J+0ypbjWqdXbql+nsdRAAfgEBwDB9RAHVyCBmgCDO7AA3gCz8a98Wi8GK/z1gUjn9kDP2C8fQIGEJaU</latexit>

hhi ' µS

<latexit sha1_base64="c/zuoQm3yB+LeFD29zzaCp7tu/I=">AAACB3icdVDLSgNBEJz1GeMr6lGQwSB4CrvJkugt6MVjRPOAbAizk04yZGZ2nZkVQsjNi7/ixYMiXv0Fb/6Nk4egogUNRVU33V1hzJk2rvvhLCwuLa+sptbS6xubW9uZnd2ajhJFoUojHqlGSDRwJqFqmOHQiBUQEXKoh4PziV+/BaVZJK/NMIaWID3JuowSY6V25iDgRPY44D4O1IwFmgm4wYFI2lftTNbN+V6x6Bawm3OnsMTPF0p+AXtzJYvmqLQz70EnookAaSgnWjc9NzatEVGGUQ7jdJBoiAkdkB40LZVEgG6Npn+M8ZFVOrgbKVvS4Kn6fWJEhNZDEdpOQUxf//Ym4l9eMzHdk9aIyTgxIOlsUTfh2ER4EgruMAXU8KElhCpmb8W0TxShxkaXtiF8fYr/J7V8zvNzp5d+tnw2jyOF9tEhOkYeKqEyukAVVEUU3aEH9ISenXvn0XlxXmetC858Zg/9gPP2CVuDmQU=</latexit>

hhi � µB

<latexit sha1_base64="FMzLZloUZTzkGrwqbwzKrqF4lNY=">AAACBHicdVDLSsNAFJ3UV62vqMtuBovgqiRtaHVX6sZlBfuAJoTJdJoOnUzCzEQooQs3/oobF4q49SPc+TdO2wgqeuDC4Zx7ufeeIGFUKsv6MApr6xubW8Xt0s7u3v6BeXjUk3EqMOnimMViECBJGOWkq6hiZJAIgqKAkX4wvVz4/VsiJI35jZolxItQyOmYYqS05JtllyEeMgIn0BUr5oYhdKPUb/tmxao6dqNh1aFVtZbQxKnVm04d2rlSATk6vvnujmKcRoQrzJCUQ9tKlJchoShmZF5yU0kShKcoJENNOYqI9LLlE3N4qpURHMdCF1dwqX6fyFAk5SwKdGeE1ET+9hbiX94wVeNzL6M8SRXheLVonDKoYrhIBI6oIFixmSYIC6pvhXiCBMJK51bSIXx9Cv8nvVrVdqoX106l1c7jKIIyOAFnwAZN0AJXoAO6AIM78ACewLNxbzwaL8brqrVg5DPH4AeMt0+zBpeF</latexit>

µS . hhi . µB

<latexit sha1_base64="rNSzyqY0Go0YluWzE7sYHDFQrFo=">AAACGHicdVDLSgMxFM34tr5GXboJFsFVnbGDj53oxmVF+4DOMGTS2zY0yQxJRijFz3Djr7hxoYjb7vwb04f4QA8EDuecy809ScaZNp737szMzs0vLC4tF1ZW19Y33M2tmk5zRaFKU56qRkI0cCahapjh0MgUEJFwqCe9i5FfvwWlWSpvTD+DSJCOZG1GibFS7B6EIo+vcchBa82EJUR2OOAuDtWEfVk2eR67Ra8U+EdHXhl7JW8MS4LD8nFQxv5UKaIpKrE7DFspzQVIQznRuul7mYkGRBlGOdwVwlxDRmiPdKBpqSQCdDQYH3aH96zSwu1U2ScNHqvfJwZEaN0XiU0KYrr6tzcS//KauWmfRAMms9yApJNF7Zxjk+JRS7jFFFDD+5YQqpj9K6Zdogg1tsuCLeHzUvw/qR2W/KB0ehUUz86ndSyhHbSL9pGPjtEZukQVVEUU3aNH9IxenAfnyXl13ibRGWc6s41+wBl+AGotoAs=</latexit>

FIG. 8. Values of the Cosmological Constant in our two-sectors landscape. When hhi = 0 the high energy landscape (left panel
of Fig. 7) does not have enough minima to scan the CC from M

4
⇤ down to ⇤obs ' meV4. As we turn on hhi the degeneracy in

the vacua of the low energy landscape (right panel of Fig. 7) is broken and when hhi = v we can scan down to ⇤obs. If hhi � v
2

the low energy landscape loses all its minima but one and from the point of view of the CC we have the same problem as in the
hhi = 0 situation.

18

⇤obs
<latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit><latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit><latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit><latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit>

Values of the CC in the Landscape V�
<latexit sha1_base64="aEE9kz+Em9uOZIoYvPXfpRvoiZQ=">AAAB73icdVBNS8NAEJ34WetX1aOXxSJ4CkkNbb0VvXisYD+gDWWz3bRLN5u4uxFK6J/w4kERr/4db/4bN20FFX0w8Hhvhpl5QcKZ0o7zYa2srq1vbBa2its7u3v7pYPDtopTSWiLxDyW3QArypmgLc00p91EUhwFnHaCyVXud+6pVCwWt3qaUD/CI8FCRrA2Urc9yPrNMZsNSmXHvqhXK14VObbj1NyKm5NKzTv3kGuUHGVYojkovfeHMUkjKjThWKme6yTaz7DUjHA6K/ZTRRNMJnhEe4YKHFHlZ/N7Z+jUKEMUxtKU0Giufp/IcKTUNApMZ4T1WP32cvEvr5fqsO5nTCSppoIsFoUpRzpG+fNoyCQlmk8NwUQycysiYywx0Saiognh61P0P2lXbNex3Ruv3LhcxlGAYziBM3ChBg24hia0gACHB3iCZ+vOerRerNdF64q1nDmCH7DePgFpZJA2</latexit><latexit sha1_base64="aEE9kz+Em9uOZIoYvPXfpRvoiZQ=">AAAB73icdVBNS8NAEJ34WetX1aOXxSJ4CkkNbb0VvXisYD+gDWWz3bRLN5u4uxFK6J/w4kERr/4db/4bN20FFX0w8Hhvhpl5QcKZ0o7zYa2srq1vbBa2its7u3v7pYPDtopTSWiLxDyW3QArypmgLc00p91EUhwFnHaCyVXud+6pVCwWt3qaUD/CI8FCRrA2Urc9yPrNMZsNSmXHvqhXK14VObbj1NyKm5NKzTv3kGuUHGVYojkovfeHMUkjKjThWKme6yTaz7DUjHA6K/ZTRRNMJnhEe4YKHFHlZ/N7Z+jUKEMUxtKU0Giufp/IcKTUNApMZ4T1WP32cvEvr5fqsO5nTCSppoIsFoUpRzpG+fNoyCQlmk8NwUQycysiYywx0Saiognh61P0P2lXbNex3Ruv3LhcxlGAYziBM3ChBg24hia0gACHB3iCZ+vOerRerNdF64q1nDmCH7DePgFpZJA2</latexit><latexit sha1_base64="aEE9kz+Em9uOZIoYvPXfpRvoiZQ=">AAAB73icdVBNS8NAEJ34WetX1aOXxSJ4CkkNbb0VvXisYD+gDWWz3bRLN5u4uxFK6J/w4kERr/4db/4bN20FFX0w8Hhvhpl5QcKZ0o7zYa2srq1vbBa2its7u3v7pYPDtopTSWiLxDyW3QArypmgLc00p91EUhwFnHaCyVXud+6pVCwWt3qaUD/CI8FCRrA2Urc9yPrNMZsNSmXHvqhXK14VObbj1NyKm5NKzTv3kGuUHGVYojkovfeHMUkjKjThWKme6yTaz7DUjHA6K/ZTRRNMJnhEe4YKHFHlZ/N7Z+jUKEMUxtKU0Giufp/IcKTUNApMZ4T1WP32cvEvr5fqsO5nTCSppoIsFoUpRzpG+fNoyCQlmk8NwUQycysiYywx0Saiognh61P0P2lXbNex3Ruv3LhcxlGAYziBM3ChBg24hia0gACHB3iCZ+vOerRerNdF64q1nDmCH7DePgFpZJA2</latexit><latexit sha1_base64="aEE9kz+Em9uOZIoYvPXfpRvoiZQ=">AAAB73icdVBNS8NAEJ34WetX1aOXxSJ4CkkNbb0VvXisYD+gDWWz3bRLN5u4uxFK6J/w4kERr/4db/4bN20FFX0w8Hhvhpl5QcKZ0o7zYa2srq1vbBa2its7u3v7pYPDtopTSWiLxDyW3QArypmgLc00p91EUhwFnHaCyVXud+6pVCwWt3qaUD/CI8FCRrA2Urc9yPrNMZsNSmXHvqhXK14VObbj1NyKm5NKzTv3kGuUHGVYojkovfeHMUkjKjThWKme6yTaz7DUjHA6K/ZTRRNMJnhEe4YKHFHlZ/N7Z+jUKEMUxtKU0Giufp/IcKTUNApMZ4T1WP32cvEvr5fqsO5nTCSppoIsFoUpRzpG+fNoyCQlmk8NwUQycysiYywx0Saiognh61P0P2lXbNex3Ruv3LhcxlGAYziBM3ChBg24hia0gACHB3iCZ+vOerRerNdF64q1nDmCH7DePgFpZJA2</latexit>

m� ⇠ M⇤
<latexit sha1_base64="I9Dlek0zyiMD+b7EWa6D3MKmv14=">AAAB+HicdVDLSgMxFM3UV62PVl26CRZBXAwztbR1V3TjRqhgH9AOQybNtKFJZkgyQh36JW5cKOLWT3Hn35hpK6jogQuHc+7l3nuCmFGlHefDyq2srq1v5DcLW9s7u8XS3n5HRYnEpI0jFslegBRhVJC2ppqRXiwJ4gEj3WBymfndOyIVjcStnsbE42gkaEgx0kbyS0XuD1pjCgeKcnjtn/qlsmOfN2qVag06tuPU3YqbkUq9elaFrlEylMESLb/0PhhGOOFEaMyQUn3XibWXIqkpZmRWGCSKxAhP0Ij0DRWIE+Wl88Nn8NgoQxhG0pTQcK5+n0gRV2rKA9PJkR6r314m/uX1Ex02vJSKONFE4MWiMGFQRzBLAQ6pJFizqSEIS2puhXiMJMLaZFUwIXx9Cv8nnYrtOrZ7Uy03L5Zx5MEhOAInwAV10ARXoAXaAIMEPIAn8GzdW4/Wi/W6aM1Zy5kD8APW2yfNi5KH</latexit><latexit sha1_base64="I9Dlek0zyiMD+b7EWa6D3MKmv14=">AAAB+HicdVDLSgMxFM3UV62PVl26CRZBXAwztbR1V3TjRqhgH9AOQybNtKFJZkgyQh36JW5cKOLWT3Hn35hpK6jogQuHc+7l3nuCmFGlHefDyq2srq1v5DcLW9s7u8XS3n5HRYnEpI0jFslegBRhVJC2ppqRXiwJ4gEj3WBymfndOyIVjcStnsbE42gkaEgx0kbyS0XuD1pjCgeKcnjtn/qlsmOfN2qVag06tuPU3YqbkUq9elaFrlEylMESLb/0PhhGOOFEaMyQUn3XibWXIqkpZmRWGCSKxAhP0Ij0DRWIE+Wl88Nn8NgoQxhG0pTQcK5+n0gRV2rKA9PJkR6r314m/uX1Ex02vJSKONFE4MWiMGFQRzBLAQ6pJFizqSEIS2puhXiMJMLaZFUwIXx9Cv8nnYrtOrZ7Uy03L5Zx5MEhOAInwAV10ARXoAXaAIMEPIAn8GzdW4/Wi/W6aM1Zy5kD8APW2yfNi5KH</latexit><latexit sha1_base64="I9Dlek0zyiMD+b7EWa6D3MKmv14=">AAAB+HicdVDLSgMxFM3UV62PVl26CRZBXAwztbR1V3TjRqhgH9AOQybNtKFJZkgyQh36JW5cKOLWT3Hn35hpK6jogQuHc+7l3nuCmFGlHefDyq2srq1v5DcLW9s7u8XS3n5HRYnEpI0jFslegBRhVJC2ppqRXiwJ4gEj3WBymfndOyIVjcStnsbE42gkaEgx0kbyS0XuD1pjCgeKcnjtn/qlsmOfN2qVag06tuPU3YqbkUq9elaFrlEylMESLb/0PhhGOOFEaMyQUn3XibWXIqkpZmRWGCSKxAhP0Ij0DRWIE+Wl88Nn8NgoQxhG0pTQcK5+n0gRV2rKA9PJkR6r314m/uX1Ex02vJSKONFE4MWiMGFQRzBLAQ6pJFizqSEIS2puhXiMJMLaZFUwIXx9Cv8nnYrtOrZ7Uy03L5Zx5MEhOAInwAV10ARXoAXaAIMEPIAn8GzdW4/Wi/W6aM1Zy5kD8APW2yfNi5KH</latexit><latexit sha1_base64="I9Dlek0zyiMD+b7EWa6D3MKmv14=">AAAB+HicdVDLSgMxFM3UV62PVl26CRZBXAwztbR1V3TjRqhgH9AOQybNtKFJZkgyQh36JW5cKOLWT3Hn35hpK6jogQuHc+7l3nuCmFGlHefDyq2srq1v5DcLW9s7u8XS3n5HRYnEpI0jFslegBRhVJC2ppqRXiwJ4gEj3WBymfndOyIVjcStnsbE42gkaEgx0kbyS0XuD1pjCgeKcnjtn/qlsmOfN2qVag06tuPU3YqbkUq9elaFrlEylMESLb/0PhhGOOFEaMyQUn3XibWXIqkpZmRWGCSKxAhP0Ij0DRWIE+Wl88Nn8NgoQxhG0pTQcK5+n0gRV2rKA9PJkR6r314m/uX1Ex02vJSKONFE4MWiMGFQRzBLAQ6pJFizqSEIS2puhXiMJMLaZFUwIXx9Cv8nnYrtOrZ7Uy03L5Zx5MEhOAInwAV10ARXoAXaAIMEPIAn8GzdW4/Wi/W6aM1Zy5kD8APW2yfNi5KH</latexit>

h�i ⇠ M⇤
<latexit sha1_base64="/ROwdN1/mcn7+/cQaW9yIXzUTLs=">AAACBnicdVDLSgMxFM34rPU16lKEYBHERcmMQ1t3RTduhAr2AZ2hZNK0Dc1khiQjlNKVG3/FjQtF3PoN7vwbM20FFT1w4eSce8m9J0w4UxqhD2thcWl5ZTW3ll/f2Nzatnd2GypOJaF1EvNYtkKsKGeC1jXTnLYSSXEUctoMhxeZ37ylUrFY3OhRQoMI9wXrMYK1kTr2gc+x6HMK/dqAQV/OH4pF8Kpz0rELqHhWKbleCaIiQmXHdTLilr1TDzpGyVAAc9Q69rvfjUkaUaEJx0q1HZToYIylZoTTSd5PFU0wGeI+bRsqcERVMJ6eMYFHRunCXixNCQ2n6veJMY6UGkWh6YywHqjfXib+5bVT3asEYyaSVFNBZh/1Ug51DLNMYJdJSjQfGYKJZGZXSAZYYqJNcnkTwtel8H/ScIsOKjrXXqF6Po8jB/bBITgGDiiDKrgENVAHBNyBB/AEnq1769F6sV5nrQvWfGYP/ID19gn8pZgr</latexit><latexit sha1_base64="/ROwdN1/mcn7+/cQaW9yIXzUTLs=">AAACBnicdVDLSgMxFM34rPU16lKEYBHERcmMQ1t3RTduhAr2AZ2hZNK0Dc1khiQjlNKVG3/FjQtF3PoN7vwbM20FFT1w4eSce8m9J0w4UxqhD2thcWl5ZTW3ll/f2Nzatnd2GypOJaF1EvNYtkKsKGeC1jXTnLYSSXEUctoMhxeZ37ylUrFY3OhRQoMI9wXrMYK1kTr2gc+x6HMK/dqAQV/OH4pF8Kpz0rELqHhWKbleCaIiQmXHdTLilr1TDzpGyVAAc9Q69rvfjUkaUaEJx0q1HZToYIylZoTTSd5PFU0wGeI+bRsqcERVMJ6eMYFHRunCXixNCQ2n6veJMY6UGkWh6YywHqjfXib+5bVT3asEYyaSVFNBZh/1Ug51DLNMYJdJSjQfGYKJZGZXSAZYYqJNcnkTwtel8H/ScIsOKjrXXqF6Po8jB/bBITgGDiiDKrgENVAHBNyBB/AEnq1769F6sV5nrQvWfGYP/ID19gn8pZgr</latexit><latexit sha1_base64="/ROwdN1/mcn7+/cQaW9yIXzUTLs=">AAACBnicdVDLSgMxFM34rPU16lKEYBHERcmMQ1t3RTduhAr2AZ2hZNK0Dc1khiQjlNKVG3/FjQtF3PoN7vwbM20FFT1w4eSce8m9J0w4UxqhD2thcWl5ZTW3ll/f2Nzatnd2GypOJaF1EvNYtkKsKGeC1jXTnLYSSXEUctoMhxeZ37ylUrFY3OhRQoMI9wXrMYK1kTr2gc+x6HMK/dqAQV/OH4pF8Kpz0rELqHhWKbleCaIiQmXHdTLilr1TDzpGyVAAc9Q69rvfjUkaUaEJx0q1HZToYIylZoTTSd5PFU0wGeI+bRsqcERVMJ6eMYFHRunCXixNCQ2n6veJMY6UGkWh6YywHqjfXib+5bVT3asEYyaSVFNBZh/1Ug51DLNMYJdJSjQfGYKJZGZXSAZYYqJNcnkTwtel8H/ScIsOKjrXXqF6Po8jB/bBITgGDiiDKrgENVAHBNyBB/AEnq1769F6sV5nrQvWfGYP/ID19gn8pZgr</latexit><latexit sha1_base64="/ROwdN1/mcn7+/cQaW9yIXzUTLs=">AAACBnicdVDLSgMxFM34rPU16lKEYBHERcmMQ1t3RTduhAr2AZ2hZNK0Dc1khiQjlNKVG3/FjQtF3PoN7vwbM20FFT1w4eSce8m9J0w4UxqhD2thcWl5ZTW3ll/f2Nzatnd2GypOJaF1EvNYtkKsKGeC1jXTnLYSSXEUctoMhxeZ37ylUrFY3OhRQoMI9wXrMYK1kTr2gc+x6HMK/dqAQV/OH4pF8Kpz0rELqHhWKbleCaIiQmXHdTLilr1TDzpGyVAAc9Q69rvfjUkaUaEJx0q1HZToYIylZoTTSd5PFU0wGeI+bRsqcERVMJ6eMYFHRunCXixNCQ2n6veJMY6UGkWh6YywHqjfXib+5bVT3asEYyaSVFNBZh/1Ug51DLNMYJdJSjQfGYKJZGZXSAZYYqJNcnkTwtel8H/ScIsOKjrXXqF6Po8jB/bBITgGDiiDKrgENVAHBNyBB/AEnq1769F6sV5nrQvWfGYP/ID19gn8pZgr</latexit>

High Energy Landscape
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<latexit sha1_base64="JW78xsNkxYX96sAmbZ9N4xCN/xs=">AAAB7HicdVBNS8NAEN3Ur1q/qh69LBbBU0hiaOut6KXHCqYttLFsttt26e4m7G6EEvobvHhQxKs/yJv/xk1bQUUfDDzem2FmXpQwqrTjfFiFtfWNza3idmlnd2//oHx41FZxKjEJcMxi2Y2QIowKEmiqGekmkiAeMdKJpte537knUtFY3OpZQkKOxoKOKEbaSAEfNO+8Qbni2Jf1qudXoWM7Ts313Jx4Nf/Ch65RclTACq1B+b0/jHHKidCYIaV6rpPoMENSU8zIvNRPFUkQnqIx6RkqECcqzBbHzuGZUYZwFEtTQsOF+n0iQ1ypGY9MJ0d6on57ufiX10v1qB5mVCSpJgIvF41SBnUM88/hkEqCNZsZgrCk5laIJ0girE0+JRPC16fwf9L2bNex3Ru/0rhaxVEEJ+AUnAMX1EADNEELBAADCh7AE3i2hPVovVivy9aCtZo5Bj9gvX0CpICOkg==</latexit><latexit sha1_base64="JW78xsNkxYX96sAmbZ9N4xCN/xs=">AAAB7HicdVBNS8NAEN3Ur1q/qh69LBbBU0hiaOut6KXHCqYttLFsttt26e4m7G6EEvobvHhQxKs/yJv/xk1bQUUfDDzem2FmXpQwqrTjfFiFtfWNza3idmlnd2//oHx41FZxKjEJcMxi2Y2QIowKEmiqGekmkiAeMdKJpte537knUtFY3OpZQkKOxoKOKEbaSAEfNO+8Qbni2Jf1qudXoWM7Ts313Jx4Nf/Ch65RclTACq1B+b0/jHHKidCYIaV6rpPoMENSU8zIvNRPFUkQnqIx6RkqECcqzBbHzuGZUYZwFEtTQsOF+n0iQ1ypGY9MJ0d6on57ufiX10v1qB5mVCSpJgIvF41SBnUM88/hkEqCNZsZgrCk5laIJ0girE0+JRPC16fwf9L2bNex3Ru/0rhaxVEEJ+AUnAMX1EADNEELBAADCh7AE3i2hPVovVivy9aCtZo5Bj9gvX0CpICOkg==</latexit><latexit sha1_base64="JW78xsNkxYX96sAmbZ9N4xCN/xs=">AAAB7HicdVBNS8NAEN3Ur1q/qh69LBbBU0hiaOut6KXHCqYttLFsttt26e4m7G6EEvobvHhQxKs/yJv/xk1bQUUfDDzem2FmXpQwqrTjfFiFtfWNza3idmlnd2//oHx41FZxKjEJcMxi2Y2QIowKEmiqGekmkiAeMdKJpte537knUtFY3OpZQkKOxoKOKEbaSAEfNO+8Qbni2Jf1qudXoWM7Ts313Jx4Nf/Ch65RclTACq1B+b0/jHHKidCYIaV6rpPoMENSU8zIvNRPFUkQnqIx6RkqECcqzBbHzuGZUYZwFEtTQsOF+n0iQ1ypGY9MJ0d6on57ufiX10v1qB5mVCSpJgIvF41SBnUM88/hkEqCNZsZgrCk5laIJ0girE0+JRPC16fwf9L2bNex3Ru/0rhaxVEEJ+AUnAMX1EADNEELBAADCh7AE3i2hPVovVivy9aCtZo5Bj9gvX0CpICOkg==</latexit><latexit sha1_base64="JW78xsNkxYX96sAmbZ9N4xCN/xs=">AAAB7HicdVBNS8NAEN3Ur1q/qh69LBbBU0hiaOut6KXHCqYttLFsttt26e4m7G6EEvobvHhQxKs/yJv/xk1bQUUfDDzem2FmXpQwqrTjfFiFtfWNza3idmlnd2//oHx41FZxKjEJcMxi2Y2QIowKEmiqGekmkiAeMdKJpte537knUtFY3OpZQkKOxoKOKEbaSAEfNO+8Qbni2Jf1qudXoWM7Ts313Jx4Nf/Ch65RclTACq1B+b0/jHHKidCYIaV6rpPoMENSU8zIvNRPFUkQnqIx6RkqECcqzBbHzuGZUYZwFEtTQsOF+n0iQ1ypGY9MJ0d6on57ufiX10v1qB5mVCSpJgIvF41SBnUM88/hkEqCNZsZgrCk5laIJ0girE0+JRPC16fwf9L2bNex3Ru/0rhaxVEEJ+AUnAMX1EADNEELBAADCh7AE3i2hPVovVivy9aCtZo5Bj9gvX0CpICOkg==</latexit>
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<latexit sha1_base64="/bCX4DJVJubkXg3a+75sbr6KDs0="></latexit><latexit sha1_base64="/bCX4DJVJubkXg3a+75sbr6KDs0="></latexit><latexit sha1_base64="/bCX4DJVJubkXg3a+75sbr6KDs0="></latexit><latexit sha1_base64="/bCX4DJVJubkXg3a+75sbr6KDs0="></latexit>

Low Energy Landscape

⇤obs
<latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit><latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit><latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit><latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit>

hhi = 0
<latexit sha1_base64="m5N9gKtaXf3tQPFIcXxH8XTZBh0=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiuCoZUXQjFN24rGAv0Cklk55pQzOZIckIZSj4Km5cKOLW53Dn25hpp6CiPwR+vnMO5+QPEsG1IeTTWVhcWl5ZLa2V1zc2t7bdnd2mjlPFoMFiEat2QDUILqFhuBHQThTQKBDQCkbXeb11D0rzWN6ZcQLdiA4kDzmjxqKeu+8LKgcC8BD7auYuMem5FVI9I7kwqZK5KYhXkAoqVO+5H34/ZmkE0jBBte54JDHdjCrDmYBJ2U81JJSN6AA61koage5m0/Mn+MiSPg5jZZ80eEq/T2Q00nocBbYzomaof9dy+Fetk5rwoptxmaQGJJstClOBTYzzLHCfK2BGjK2hTHF7K2ZDqigzNrGyDWH+U/y/aZ5UPVL1bk8rtasijhI6QIfoGHnoHNXQDaqjBmIoQ4/oGb04D86T8+q8zVoXnGJmD/2Q8/4FeRKUgA==</latexit><latexit sha1_base64="m5N9gKtaXf3tQPFIcXxH8XTZBh0=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiuCoZUXQjFN24rGAv0Cklk55pQzOZIckIZSj4Km5cKOLW53Dn25hpp6CiPwR+vnMO5+QPEsG1IeTTWVhcWl5ZLa2V1zc2t7bdnd2mjlPFoMFiEat2QDUILqFhuBHQThTQKBDQCkbXeb11D0rzWN6ZcQLdiA4kDzmjxqKeu+8LKgcC8BD7auYuMem5FVI9I7kwqZK5KYhXkAoqVO+5H34/ZmkE0jBBte54JDHdjCrDmYBJ2U81JJSN6AA61koage5m0/Mn+MiSPg5jZZ80eEq/T2Q00nocBbYzomaof9dy+Fetk5rwoptxmaQGJJstClOBTYzzLHCfK2BGjK2hTHF7K2ZDqigzNrGyDWH+U/y/aZ5UPVL1bk8rtasijhI6QIfoGHnoHNXQDaqjBmIoQ4/oGb04D86T8+q8zVoXnGJmD/2Q8/4FeRKUgA==</latexit><latexit sha1_base64="m5N9gKtaXf3tQPFIcXxH8XTZBh0=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiuCoZUXQjFN24rGAv0Cklk55pQzOZIckIZSj4Km5cKOLW53Dn25hpp6CiPwR+vnMO5+QPEsG1IeTTWVhcWl5ZLa2V1zc2t7bdnd2mjlPFoMFiEat2QDUILqFhuBHQThTQKBDQCkbXeb11D0rzWN6ZcQLdiA4kDzmjxqKeu+8LKgcC8BD7auYuMem5FVI9I7kwqZK5KYhXkAoqVO+5H34/ZmkE0jBBte54JDHdjCrDmYBJ2U81JJSN6AA61koage5m0/Mn+MiSPg5jZZ80eEq/T2Q00nocBbYzomaof9dy+Fetk5rwoptxmaQGJJstClOBTYzzLHCfK2BGjK2hTHF7K2ZDqigzNrGyDWH+U/y/aZ5UPVL1bk8rtasijhI6QIfoGHnoHNXQDaqjBmIoQ4/oGb04D86T8+q8zVoXnGJmD/2Q8/4FeRKUgA==</latexit><latexit sha1_base64="m5N9gKtaXf3tQPFIcXxH8XTZBh0=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiuCoZUXQjFN24rGAv0Cklk55pQzOZIckIZSj4Km5cKOLW53Dn25hpp6CiPwR+vnMO5+QPEsG1IeTTWVhcWl5ZLa2V1zc2t7bdnd2mjlPFoMFiEat2QDUILqFhuBHQThTQKBDQCkbXeb11D0rzWN6ZcQLdiA4kDzmjxqKeu+8LKgcC8BD7auYuMem5FVI9I7kwqZK5KYhXkAoqVO+5H34/ZmkE0jBBte54JDHdjCrDmYBJ2U81JJSN6AA61koage5m0/Mn+MiSPg5jZZ80eEq/T2Q00nocBbYzomaof9dy+Fetk5rwoptxmaQGJJstClOBTYzzLHCfK2BGjK2hTHF7K2ZDqigzNrGyDWH+U/y/aZ5UPVL1bk8rtasijhI6QIfoGHnoHNXQDaqjBmIoQ4/oGb04D86T8+q8zVoXnGJmD/2Q8/4FeRKUgA==</latexit>

hhi � v
<latexit sha1_base64="PnNIMHNKKfzglRJHzyG8dFG4N/c=">AAACAHicdZDNSsNAFIUn9a/Wv6gLF24Gi+CqJKLosujGZQVbC00ok+lNOnQyCTOTQgnd+CpuXCji1sdw59s4aVNQ0QMDh+/ey517gpQzpR3n06osLa+srlXXaxubW9s79u5eRyWZpNCmCU9kNyAKOBPQ1kxz6KYSSBxwuA9G10X9fgxSsUTc6UkKfkwiwUJGiTaobx94nIiIAx5iT86dF0V43LfrTuPcKYSdhrMwJXFLUkelWn37wxskNItBaMqJUj3XSbWfE6kZ5TCteZmClNARiaBnrCAxKD+fHTDFx4YMcJhI84TGM/p9IiexUpM4MJ0x0UP1u1bAv2q9TIeXfs5EmmkQdL4ozDjWCS7SwAMmgWo+MYZQycxfMR0SSag2mdVMCItL8f+mc9pwnYZ7e1ZvXpVxVNEhOkInyEUXqIluUAu1EUVT9Iie0Yv1YD1Zr9bbvLVilTP76Ies9y+kpZXH</latexit><latexit sha1_base64="PnNIMHNKKfzglRJHzyG8dFG4N/c=">AAACAHicdZDNSsNAFIUn9a/Wv6gLF24Gi+CqJKLosujGZQVbC00ok+lNOnQyCTOTQgnd+CpuXCji1sdw59s4aVNQ0QMDh+/ey517gpQzpR3n06osLa+srlXXaxubW9s79u5eRyWZpNCmCU9kNyAKOBPQ1kxz6KYSSBxwuA9G10X9fgxSsUTc6UkKfkwiwUJGiTaobx94nIiIAx5iT86dF0V43LfrTuPcKYSdhrMwJXFLUkelWn37wxskNItBaMqJUj3XSbWfE6kZ5TCteZmClNARiaBnrCAxKD+fHTDFx4YMcJhI84TGM/p9IiexUpM4MJ0x0UP1u1bAv2q9TIeXfs5EmmkQdL4ozDjWCS7SwAMmgWo+MYZQycxfMR0SSag2mdVMCItL8f+mc9pwnYZ7e1ZvXpVxVNEhOkInyEUXqIluUAu1EUVT9Iie0Yv1YD1Zr9bbvLVilTP76Ies9y+kpZXH</latexit><latexit sha1_base64="PnNIMHNKKfzglRJHzyG8dFG4N/c=">AAACAHicdZDNSsNAFIUn9a/Wv6gLF24Gi+CqJKLosujGZQVbC00ok+lNOnQyCTOTQgnd+CpuXCji1sdw59s4aVNQ0QMDh+/ey517gpQzpR3n06osLa+srlXXaxubW9s79u5eRyWZpNCmCU9kNyAKOBPQ1kxz6KYSSBxwuA9G10X9fgxSsUTc6UkKfkwiwUJGiTaobx94nIiIAx5iT86dF0V43LfrTuPcKYSdhrMwJXFLUkelWn37wxskNItBaMqJUj3XSbWfE6kZ5TCteZmClNARiaBnrCAxKD+fHTDFx4YMcJhI84TGM/p9IiexUpM4MJ0x0UP1u1bAv2q9TIeXfs5EmmkQdL4ozDjWCS7SwAMmgWo+MYZQycxfMR0SSag2mdVMCItL8f+mc9pwnYZ7e1ZvXpVxVNEhOkInyEUXqIluUAu1EUVT9Iie0Yv1YD1Zr9bbvLVilTP76Ies9y+kpZXH</latexit><latexit sha1_base64="PnNIMHNKKfzglRJHzyG8dFG4N/c=">AAACAHicdZDNSsNAFIUn9a/Wv6gLF24Gi+CqJKLosujGZQVbC00ok+lNOnQyCTOTQgnd+CpuXCji1sdw59s4aVNQ0QMDh+/ey517gpQzpR3n06osLa+srlXXaxubW9s79u5eRyWZpNCmCU9kNyAKOBPQ1kxz6KYSSBxwuA9G10X9fgxSsUTc6UkKfkwiwUJGiTaobx94nIiIAx5iT86dF0V43LfrTuPcKYSdhrMwJXFLUkelWn37wxskNItBaMqJUj3XSbWfE6kZ5TCteZmClNARiaBnrCAxKD+fHTDFx4YMcJhI84TGM/p9IiexUpM4MJ0x0UP1u1bAv2q9TIeXfs5EmmkQdL4ozDjWCS7SwAMmgWo+MYZQycxfMR0SSag2mdVMCItL8f+mc9pwnYZ7e1ZvXpVxVNEhOkInyEUXqIluUAu1EUVT9Iie0Yv1YD1Zr9bbvLVilTP76Ies9y+kpZXH</latexit>

m� ⇠ v
2
/M⇤ h�i ⇠ M⇤

<latexit sha1_base64="a0rmWpCmGBmBmyN/Q7UuXB95eEg="></latexit><latexit sha1_base64="a0rmWpCmGBmBmyN/Q7UuXB95eEg="></latexit><latexit sha1_base64="a0rmWpCmGBmBmyN/Q7UuXB95eEg="></latexit><latexit sha1_base64="a0rmWpCmGBmBmyN/Q7UuXB95eEg="></latexit>

hhi ' v
<latexit sha1_base64="enlv4/nTzUp5yd3HEkcFJkGBRHE=">AAACA3icdZDLSsNAFIYn9VbrLepON4NFcBUSUXRZdOOygr1AE8pketIOnUzizKRQSsGNr+LGhSJufQl3vo2TNoKK/jDw851zOHP+MOVMadf9sEoLi0vLK+XVytr6xuaWvb3TVEkmKTRowhPZDokCzgQ0NNMc2qkEEoccWuHwMq+3RiAVS8SNHqcQxKQvWMQo0QZ17T2fE9HngAfYl3PnKxbDLR517arrnLq5sOu4X6YgXkGqqFC9a7/7vYRmMQhNOVGq47mpDiZEakY5TCt+piAldEj60DFWkBhUMJndMMWHhvRwlEjzhMYz+n1iQmKlxnFoOmOiB+p3LYd/1TqZjs6DCRNppkHQ+aIo41gnOA8E95gEqvnYGEIlM3/FdEAkodrEVjEhfF2K/zfNY8dzHe/6pFq7KOIoo310gI6Qh85QDV2hOmogiu7QA3pCz9a99Wi9WK/z1pJVzOyiH7LePgEuApc2</latexit><latexit sha1_base64="enlv4/nTzUp5yd3HEkcFJkGBRHE=">AAACA3icdZDLSsNAFIYn9VbrLepON4NFcBUSUXRZdOOygr1AE8pketIOnUzizKRQSsGNr+LGhSJufQl3vo2TNoKK/jDw851zOHP+MOVMadf9sEoLi0vLK+XVytr6xuaWvb3TVEkmKTRowhPZDokCzgQ0NNMc2qkEEoccWuHwMq+3RiAVS8SNHqcQxKQvWMQo0QZ17T2fE9HngAfYl3PnKxbDLR517arrnLq5sOu4X6YgXkGqqFC9a7/7vYRmMQhNOVGq47mpDiZEakY5TCt+piAldEj60DFWkBhUMJndMMWHhvRwlEjzhMYz+n1iQmKlxnFoOmOiB+p3LYd/1TqZjs6DCRNppkHQ+aIo41gnOA8E95gEqvnYGEIlM3/FdEAkodrEVjEhfF2K/zfNY8dzHe/6pFq7KOIoo310gI6Qh85QDV2hOmogiu7QA3pCz9a99Wi9WK/z1pJVzOyiH7LePgEuApc2</latexit><latexit sha1_base64="enlv4/nTzUp5yd3HEkcFJkGBRHE=">AAACA3icdZDLSsNAFIYn9VbrLepON4NFcBUSUXRZdOOygr1AE8pketIOnUzizKRQSsGNr+LGhSJufQl3vo2TNoKK/jDw851zOHP+MOVMadf9sEoLi0vLK+XVytr6xuaWvb3TVEkmKTRowhPZDokCzgQ0NNMc2qkEEoccWuHwMq+3RiAVS8SNHqcQxKQvWMQo0QZ17T2fE9HngAfYl3PnKxbDLR517arrnLq5sOu4X6YgXkGqqFC9a7/7vYRmMQhNOVGq47mpDiZEakY5TCt+piAldEj60DFWkBhUMJndMMWHhvRwlEjzhMYz+n1iQmKlxnFoOmOiB+p3LYd/1TqZjs6DCRNppkHQ+aIo41gnOA8E95gEqvnYGEIlM3/FdEAkodrEVjEhfF2K/zfNY8dzHe/6pFq7KOIoo310gI6Qh85QDV2hOmogiu7QA3pCz9a99Wi9WK/z1pJVzOyiH7LePgEuApc2</latexit><latexit sha1_base64="enlv4/nTzUp5yd3HEkcFJkGBRHE=">AAACA3icdZDLSsNAFIYn9VbrLepON4NFcBUSUXRZdOOygr1AE8pketIOnUzizKRQSsGNr+LGhSJufQl3vo2TNoKK/jDw851zOHP+MOVMadf9sEoLi0vLK+XVytr6xuaWvb3TVEkmKTRowhPZDokCzgQ0NNMc2qkEEoccWuHwMq+3RiAVS8SNHqcQxKQvWMQo0QZ17T2fE9HngAfYl3PnKxbDLR517arrnLq5sOu4X6YgXkGqqFC9a7/7vYRmMQhNOVGq47mpDiZEakY5TCt+piAldEj60DFWkBhUMJndMMWHhvRwlEjzhMYz+n1iQmKlxnFoOmOiB+p3LYd/1TqZjs6DCRNppkHQ+aIo41gnOA8E95gEqvnYGEIlM3/FdEAkodrEVjEhfF2K/zfNY8dzHe/6pFq7KOIoo310gI6Qh85QDV2hOmogiu7QA3pCz9a99Wi9WK/z1pJVzOyiH7LePgEuApc2</latexit>
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<latexit sha1_base64="PigglsdTLxgfbMgKMsjzdNwaoCI="></latexit>

FIG. 7. In our model the landscape includes a high energy sector (left panel) and a low energy sector (right panel). The high
energy sector is generated by fields of mass close to the cuto↵ m� ⇠ M⇤ which does not have enough vacua to scan the CC down
to ⇤obs ' meV4, but scans m

2
H to the weak scale. The low energy sector is generated by fields of mass m� ⇠ v

2
/M⇤ and has a

number of non-degenerate minima dependent on the Higgs vev. When hhi ' v we can scan the CC down to ⇤obs.

⇤obs
<latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit><latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit><latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit><latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit>

High Energy Landscape

Low Energy Landscape 

hhi = 0
<latexit sha1_base64="m5N9gKtaXf3tQPFIcXxH8XTZBh0=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiuCoZUXQjFN24rGAv0Cklk55pQzOZIckIZSj4Km5cKOLW53Dn25hpp6CiPwR+vnMO5+QPEsG1IeTTWVhcWl5ZLa2V1zc2t7bdnd2mjlPFoMFiEat2QDUILqFhuBHQThTQKBDQCkbXeb11D0rzWN6ZcQLdiA4kDzmjxqKeu+8LKgcC8BD7auYuMem5FVI9I7kwqZK5KYhXkAoqVO+5H34/ZmkE0jBBte54JDHdjCrDmYBJ2U81JJSN6AA61koage5m0/Mn+MiSPg5jZZ80eEq/T2Q00nocBbYzomaof9dy+Fetk5rwoptxmaQGJJstClOBTYzzLHCfK2BGjK2hTHF7K2ZDqigzNrGyDWH+U/y/aZ5UPVL1bk8rtasijhI6QIfoGHnoHNXQDaqjBmIoQ4/oGb04D86T8+q8zVoXnGJmD/2Q8/4FeRKUgA==</latexit><latexit sha1_base64="m5N9gKtaXf3tQPFIcXxH8XTZBh0=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiuCoZUXQjFN24rGAv0Cklk55pQzOZIckIZSj4Km5cKOLW53Dn25hpp6CiPwR+vnMO5+QPEsG1IeTTWVhcWl5ZLa2V1zc2t7bdnd2mjlPFoMFiEat2QDUILqFhuBHQThTQKBDQCkbXeb11D0rzWN6ZcQLdiA4kDzmjxqKeu+8LKgcC8BD7auYuMem5FVI9I7kwqZK5KYhXkAoqVO+5H34/ZmkE0jBBte54JDHdjCrDmYBJ2U81JJSN6AA61koage5m0/Mn+MiSPg5jZZ80eEq/T2Q00nocBbYzomaof9dy+Fetk5rwoptxmaQGJJstClOBTYzzLHCfK2BGjK2hTHF7K2ZDqigzNrGyDWH+U/y/aZ5UPVL1bk8rtasijhI6QIfoGHnoHNXQDaqjBmIoQ4/oGb04D86T8+q8zVoXnGJmD/2Q8/4FeRKUgA==</latexit><latexit sha1_base64="m5N9gKtaXf3tQPFIcXxH8XTZBh0=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiuCoZUXQjFN24rGAv0Cklk55pQzOZIckIZSj4Km5cKOLW53Dn25hpp6CiPwR+vnMO5+QPEsG1IeTTWVhcWl5ZLa2V1zc2t7bdnd2mjlPFoMFiEat2QDUILqFhuBHQThTQKBDQCkbXeb11D0rzWN6ZcQLdiA4kDzmjxqKeu+8LKgcC8BD7auYuMem5FVI9I7kwqZK5KYhXkAoqVO+5H34/ZmkE0jBBte54JDHdjCrDmYBJ2U81JJSN6AA61koage5m0/Mn+MiSPg5jZZ80eEq/T2Q00nocBbYzomaof9dy+Fetk5rwoptxmaQGJJstClOBTYzzLHCfK2BGjK2hTHF7K2ZDqigzNrGyDWH+U/y/aZ5UPVL1bk8rtasijhI6QIfoGHnoHNXQDaqjBmIoQ4/oGb04D86T8+q8zVoXnGJmD/2Q8/4FeRKUgA==</latexit><latexit sha1_base64="m5N9gKtaXf3tQPFIcXxH8XTZBh0=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiuCoZUXQjFN24rGAv0Cklk55pQzOZIckIZSj4Km5cKOLW53Dn25hpp6CiPwR+vnMO5+QPEsG1IeTTWVhcWl5ZLa2V1zc2t7bdnd2mjlPFoMFiEat2QDUILqFhuBHQThTQKBDQCkbXeb11D0rzWN6ZcQLdiA4kDzmjxqKeu+8LKgcC8BD7auYuMem5FVI9I7kwqZK5KYhXkAoqVO+5H34/ZmkE0jBBte54JDHdjCrDmYBJ2U81JJSN6AA61koage5m0/Mn+MiSPg5jZZ80eEq/T2Q00nocBbYzomaof9dy+Fetk5rwoptxmaQGJJstClOBTYzzLHCfK2BGjK2hTHF7K2ZDqigzNrGyDWH+U/y/aZ5UPVL1bk8rtasijhI6QIfoGHnoHNXQDaqjBmIoQ4/oGb04D86T8+q8zVoXnGJmD/2Q8/4FeRKUgA==</latexit>

Values of the Cosmological Constant in the Landscape

hhi < µS

<latexit sha1_base64="2C4hRq5cc0J3H/1O13IOFSLSg+0=">AAACAnicdVDLSsNAFJ34rPUVdSVuBovgKiRtaBVcFN24rGgf0IQwmU7boZNJmJkIJRQ3/oobF4q49Svc+TdO2wgqeuDC4Zx7ufeeMGFUKtv+MBYWl5ZXVgtrxfWNza1tc2e3JeNUYNLEMYtFJ0SSMMpJU1HFSCcRBEUhI+1wdDH127dESBrzGzVOiB+hAad9ipHSUmDuewzxASNwCD0xZ2fQi9LgOjBLtuU61apdgbZlz6CJW67U3Ap0cqUEcjQC893rxTiNCFeYISm7jp0oP0NCUczIpOilkiQIj9CAdDXlKCLSz2YvTOCRVnqwHwtdXMGZ+n0iQ5GU4yjUnRFSQ/nbm4p/ed1U9U/8jPIkVYTj+aJ+yqCK4TQP2KOCYMXGmiAsqL4V4iESCCudWlGH8PUp/J+0ypbjWqdXbql+nsdRAAfgEBwDB9RAHVyCBmgCDO7AA3gCz8a98Wi8GK/z1gUjn9kDP2C8fQIGEJaU</latexit>

hhi ' µS

<latexit sha1_base64="c/zuoQm3yB+LeFD29zzaCp7tu/I=">AAACB3icdVDLSgNBEJz1GeMr6lGQwSB4CrvJkugt6MVjRPOAbAizk04yZGZ2nZkVQsjNi7/ixYMiXv0Fb/6Nk4egogUNRVU33V1hzJk2rvvhLCwuLa+sptbS6xubW9uZnd2ajhJFoUojHqlGSDRwJqFqmOHQiBUQEXKoh4PziV+/BaVZJK/NMIaWID3JuowSY6V25iDgRPY44D4O1IwFmgm4wYFI2lftTNbN+V6x6Bawm3OnsMTPF0p+AXtzJYvmqLQz70EnookAaSgnWjc9NzatEVGGUQ7jdJBoiAkdkB40LZVEgG6Npn+M8ZFVOrgbKVvS4Kn6fWJEhNZDEdpOQUxf//Ym4l9eMzHdk9aIyTgxIOlsUTfh2ER4EgruMAXU8KElhCpmb8W0TxShxkaXtiF8fYr/J7V8zvNzp5d+tnw2jyOF9tEhOkYeKqEyukAVVEUU3aEH9ISenXvn0XlxXmetC858Zg/9gPP2CVuDmQU=</latexit>

hhi � µB

<latexit sha1_base64="FMzLZloUZTzkGrwqbwzKrqF4lNY=">AAACBHicdVDLSsNAFJ3UV62vqMtuBovgqiRtaHVX6sZlBfuAJoTJdJoOnUzCzEQooQs3/oobF4q49SPc+TdO2wgqeuDC4Zx7ufeeIGFUKsv6MApr6xubW8Xt0s7u3v6BeXjUk3EqMOnimMViECBJGOWkq6hiZJAIgqKAkX4wvVz4/VsiJI35jZolxItQyOmYYqS05JtllyEeMgIn0BUr5oYhdKPUb/tmxao6dqNh1aFVtZbQxKnVm04d2rlSATk6vvnujmKcRoQrzJCUQ9tKlJchoShmZF5yU0kShKcoJENNOYqI9LLlE3N4qpURHMdCF1dwqX6fyFAk5SwKdGeE1ET+9hbiX94wVeNzL6M8SRXheLVonDKoYrhIBI6oIFixmSYIC6pvhXiCBMJK51bSIXx9Cv8nvVrVdqoX106l1c7jKIIyOAFnwAZN0AJXoAO6AIM78ACewLNxbzwaL8brqrVg5DPH4AeMt0+zBpeF</latexit>

µS . hhi . µB

<latexit sha1_base64="rNSzyqY0Go0YluWzE7sYHDFQrFo=">AAACGHicdVDLSgMxFM34tr5GXboJFsFVnbGDj53oxmVF+4DOMGTS2zY0yQxJRijFz3Djr7hxoYjb7vwb04f4QA8EDuecy809ScaZNp737szMzs0vLC4tF1ZW19Y33M2tmk5zRaFKU56qRkI0cCahapjh0MgUEJFwqCe9i5FfvwWlWSpvTD+DSJCOZG1GibFS7B6EIo+vcchBa82EJUR2OOAuDtWEfVk2eR67Ra8U+EdHXhl7JW8MS4LD8nFQxv5UKaIpKrE7DFspzQVIQznRuul7mYkGRBlGOdwVwlxDRmiPdKBpqSQCdDQYH3aH96zSwu1U2ScNHqvfJwZEaN0XiU0KYrr6tzcS//KauWmfRAMms9yApJNF7Zxjk+JRS7jFFFDD+5YQqpj9K6Zdogg1tsuCLeHzUvw/qR2W/KB0ehUUz86ndSyhHbSL9pGPjtEZukQVVEUU3aNH9IxenAfnyXl13ibRGWc6s41+wBl+AGotoAs=</latexit>

FIG. 8. Values of the Cosmological Constant in our two-sectors landscape. When hhi = 0 the high energy landscape (left panel
of Fig. 7) does not have enough minima to scan the CC from M

4
⇤ down to ⇤obs ' meV4. As we turn on hhi the degeneracy in

the vacua of the low energy landscape (right panel of Fig. 7) is broken and when hhi = v we can scan down to ⇤obs. If hhi � v
2

the low energy landscape loses all its minima but one and from the point of view of the CC we have the same problem as in the
hhi = 0 situation.
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µS  µ  µB

fill up the gap of  
the HE landscape

no distinction between  
HE and LE landscape



HE Landscape 
+ 

LE Landscape degeneracy lifted 

⇤obs
<latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit><latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit><latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit><latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit>

Values of the CC in the Landscape V�
<latexit sha1_base64="aEE9kz+Em9uOZIoYvPXfpRvoiZQ=">AAAB73icdVBNS8NAEJ34WetX1aOXxSJ4CkkNbb0VvXisYD+gDWWz3bRLN5u4uxFK6J/w4kERr/4db/4bN20FFX0w8Hhvhpl5QcKZ0o7zYa2srq1vbBa2its7u3v7pYPDtopTSWiLxDyW3QArypmgLc00p91EUhwFnHaCyVXud+6pVCwWt3qaUD/CI8FCRrA2Urc9yPrNMZsNSmXHvqhXK14VObbj1NyKm5NKzTv3kGuUHGVYojkovfeHMUkjKjThWKme6yTaz7DUjHA6K/ZTRRNMJnhEe4YKHFHlZ/N7Z+jUKEMUxtKU0Giufp/IcKTUNApMZ4T1WP32cvEvr5fqsO5nTCSppoIsFoUpRzpG+fNoyCQlmk8NwUQycysiYywx0Saiognh61P0P2lXbNex3Ruv3LhcxlGAYziBM3ChBg24hia0gACHB3iCZ+vOerRerNdF64q1nDmCH7DePgFpZJA2</latexit><latexit sha1_base64="aEE9kz+Em9uOZIoYvPXfpRvoiZQ=">AAAB73icdVBNS8NAEJ34WetX1aOXxSJ4CkkNbb0VvXisYD+gDWWz3bRLN5u4uxFK6J/w4kERr/4db/4bN20FFX0w8Hhvhpl5QcKZ0o7zYa2srq1vbBa2its7u3v7pYPDtopTSWiLxDyW3QArypmgLc00p91EUhwFnHaCyVXud+6pVCwWt3qaUD/CI8FCRrA2Urc9yPrNMZsNSmXHvqhXK14VObbj1NyKm5NKzTv3kGuUHGVYojkovfeHMUkjKjThWKme6yTaz7DUjHA6K/ZTRRNMJnhEe4YKHFHlZ/N7Z+jUKEMUxtKU0Giufp/IcKTUNApMZ4T1WP32cvEvr5fqsO5nTCSppoIsFoUpRzpG+fNoyCQlmk8NwUQycysiYywx0Saiognh61P0P2lXbNex3Ruv3LhcxlGAYziBM3ChBg24hia0gACHB3iCZ+vOerRerNdF64q1nDmCH7DePgFpZJA2</latexit><latexit sha1_base64="aEE9kz+Em9uOZIoYvPXfpRvoiZQ=">AAAB73icdVBNS8NAEJ34WetX1aOXxSJ4CkkNbb0VvXisYD+gDWWz3bRLN5u4uxFK6J/w4kERr/4db/4bN20FFX0w8Hhvhpl5QcKZ0o7zYa2srq1vbBa2its7u3v7pYPDtopTSWiLxDyW3QArypmgLc00p91EUhwFnHaCyVXud+6pVCwWt3qaUD/CI8FCRrA2Urc9yPrNMZsNSmXHvqhXK14VObbj1NyKm5NKzTv3kGuUHGVYojkovfeHMUkjKjThWKme6yTaz7DUjHA6K/ZTRRNMJnhEe4YKHFHlZ/N7Z+jUKEMUxtKU0Giufp/IcKTUNApMZ4T1WP32cvEvr5fqsO5nTCSppoIsFoUpRzpG+fNoyCQlmk8NwUQycysiYywx0Saiognh61P0P2lXbNex3Ruv3LhcxlGAYziBM3ChBg24hia0gACHB3iCZ+vOerRerNdF64q1nDmCH7DePgFpZJA2</latexit><latexit sha1_base64="aEE9kz+Em9uOZIoYvPXfpRvoiZQ=">AAAB73icdVBNS8NAEJ34WetX1aOXxSJ4CkkNbb0VvXisYD+gDWWz3bRLN5u4uxFK6J/w4kERr/4db/4bN20FFX0w8Hhvhpl5QcKZ0o7zYa2srq1vbBa2its7u3v7pYPDtopTSWiLxDyW3QArypmgLc00p91EUhwFnHaCyVXud+6pVCwWt3qaUD/CI8FCRrA2Urc9yPrNMZsNSmXHvqhXK14VObbj1NyKm5NKzTv3kGuUHGVYojkovfeHMUkjKjThWKme6yTaz7DUjHA6K/ZTRRNMJnhEe4YKHFHlZ/N7Z+jUKEMUxtKU0Giufp/IcKTUNApMZ4T1WP32cvEvr5fqsO5nTCSppoIsFoUpRzpG+fNoyCQlmk8NwUQycysiYywx0Saiognh61P0P2lXbNex3Ruv3LhcxlGAYziBM3ChBg24hia0gACHB3iCZ+vOerRerNdF64q1nDmCH7DePgFpZJA2</latexit>

m� ⇠ M⇤
<latexit sha1_base64="I9Dlek0zyiMD+b7EWa6D3MKmv14=">AAAB+HicdVDLSgMxFM3UV62PVl26CRZBXAwztbR1V3TjRqhgH9AOQybNtKFJZkgyQh36JW5cKOLWT3Hn35hpK6jogQuHc+7l3nuCmFGlHefDyq2srq1v5DcLW9s7u8XS3n5HRYnEpI0jFslegBRhVJC2ppqRXiwJ4gEj3WBymfndOyIVjcStnsbE42gkaEgx0kbyS0XuD1pjCgeKcnjtn/qlsmOfN2qVag06tuPU3YqbkUq9elaFrlEylMESLb/0PhhGOOFEaMyQUn3XibWXIqkpZmRWGCSKxAhP0Ij0DRWIE+Wl88Nn8NgoQxhG0pTQcK5+n0gRV2rKA9PJkR6r314m/uX1Ex02vJSKONFE4MWiMGFQRzBLAQ6pJFizqSEIS2puhXiMJMLaZFUwIXx9Cv8nnYrtOrZ7Uy03L5Zx5MEhOAInwAV10ARXoAXaAIMEPIAn8GzdW4/Wi/W6aM1Zy5kD8APW2yfNi5KH</latexit><latexit sha1_base64="I9Dlek0zyiMD+b7EWa6D3MKmv14=">AAAB+HicdVDLSgMxFM3UV62PVl26CRZBXAwztbR1V3TjRqhgH9AOQybNtKFJZkgyQh36JW5cKOLWT3Hn35hpK6jogQuHc+7l3nuCmFGlHefDyq2srq1v5DcLW9s7u8XS3n5HRYnEpI0jFslegBRhVJC2ppqRXiwJ4gEj3WBymfndOyIVjcStnsbE42gkaEgx0kbyS0XuD1pjCgeKcnjtn/qlsmOfN2qVag06tuPU3YqbkUq9elaFrlEylMESLb/0PhhGOOFEaMyQUn3XibWXIqkpZmRWGCSKxAhP0Ij0DRWIE+Wl88Nn8NgoQxhG0pTQcK5+n0gRV2rKA9PJkR6r314m/uX1Ex02vJSKONFE4MWiMGFQRzBLAQ6pJFizqSEIS2puhXiMJMLaZFUwIXx9Cv8nnYrtOrZ7Uy03L5Zx5MEhOAInwAV10ARXoAXaAIMEPIAn8GzdW4/Wi/W6aM1Zy5kD8APW2yfNi5KH</latexit><latexit sha1_base64="I9Dlek0zyiMD+b7EWa6D3MKmv14=">AAAB+HicdVDLSgMxFM3UV62PVl26CRZBXAwztbR1V3TjRqhgH9AOQybNtKFJZkgyQh36JW5cKOLWT3Hn35hpK6jogQuHc+7l3nuCmFGlHefDyq2srq1v5DcLW9s7u8XS3n5HRYnEpI0jFslegBRhVJC2ppqRXiwJ4gEj3WBymfndOyIVjcStnsbE42gkaEgx0kbyS0XuD1pjCgeKcnjtn/qlsmOfN2qVag06tuPU3YqbkUq9elaFrlEylMESLb/0PhhGOOFEaMyQUn3XibWXIqkpZmRWGCSKxAhP0Ij0DRWIE+Wl88Nn8NgoQxhG0pTQcK5+n0gRV2rKA9PJkR6r314m/uX1Ex02vJSKONFE4MWiMGFQRzBLAQ6pJFizqSEIS2puhXiMJMLaZFUwIXx9Cv8nnYrtOrZ7Uy03L5Zx5MEhOAInwAV10ARXoAXaAIMEPIAn8GzdW4/Wi/W6aM1Zy5kD8APW2yfNi5KH</latexit><latexit sha1_base64="I9Dlek0zyiMD+b7EWa6D3MKmv14=">AAAB+HicdVDLSgMxFM3UV62PVl26CRZBXAwztbR1V3TjRqhgH9AOQybNtKFJZkgyQh36JW5cKOLWT3Hn35hpK6jogQuHc+7l3nuCmFGlHefDyq2srq1v5DcLW9s7u8XS3n5HRYnEpI0jFslegBRhVJC2ppqRXiwJ4gEj3WBymfndOyIVjcStnsbE42gkaEgx0kbyS0XuD1pjCgeKcnjtn/qlsmOfN2qVag06tuPU3YqbkUq9elaFrlEylMESLb/0PhhGOOFEaMyQUn3XibWXIqkpZmRWGCSKxAhP0Ij0DRWIE+Wl88Nn8NgoQxhG0pTQcK5+n0gRV2rKA9PJkR6r314m/uX1Ex02vJSKONFE4MWiMGFQRzBLAQ6pJFizqSEIS2puhXiMJMLaZFUwIXx9Cv8nnYrtOrZ7Uy03L5Zx5MEhOAInwAV10ARXoAXaAIMEPIAn8GzdW4/Wi/W6aM1Zy5kD8APW2yfNi5KH</latexit>

h�i ⇠ M⇤
<latexit sha1_base64="/ROwdN1/mcn7+/cQaW9yIXzUTLs=">AAACBnicdVDLSgMxFM34rPU16lKEYBHERcmMQ1t3RTduhAr2AZ2hZNK0Dc1khiQjlNKVG3/FjQtF3PoN7vwbM20FFT1w4eSce8m9J0w4UxqhD2thcWl5ZTW3ll/f2Nzatnd2GypOJaF1EvNYtkKsKGeC1jXTnLYSSXEUctoMhxeZ37ylUrFY3OhRQoMI9wXrMYK1kTr2gc+x6HMK/dqAQV/OH4pF8Kpz0rELqHhWKbleCaIiQmXHdTLilr1TDzpGyVAAc9Q69rvfjUkaUaEJx0q1HZToYIylZoTTSd5PFU0wGeI+bRsqcERVMJ6eMYFHRunCXixNCQ2n6veJMY6UGkWh6YywHqjfXib+5bVT3asEYyaSVFNBZh/1Ug51DLNMYJdJSjQfGYKJZGZXSAZYYqJNcnkTwtel8H/ScIsOKjrXXqF6Po8jB/bBITgGDiiDKrgENVAHBNyBB/AEnq1769F6sV5nrQvWfGYP/ID19gn8pZgr</latexit><latexit sha1_base64="/ROwdN1/mcn7+/cQaW9yIXzUTLs=">AAACBnicdVDLSgMxFM34rPU16lKEYBHERcmMQ1t3RTduhAr2AZ2hZNK0Dc1khiQjlNKVG3/FjQtF3PoN7vwbM20FFT1w4eSce8m9J0w4UxqhD2thcWl5ZTW3ll/f2Nzatnd2GypOJaF1EvNYtkKsKGeC1jXTnLYSSXEUctoMhxeZ37ylUrFY3OhRQoMI9wXrMYK1kTr2gc+x6HMK/dqAQV/OH4pF8Kpz0rELqHhWKbleCaIiQmXHdTLilr1TDzpGyVAAc9Q69rvfjUkaUaEJx0q1HZToYIylZoTTSd5PFU0wGeI+bRsqcERVMJ6eMYFHRunCXixNCQ2n6veJMY6UGkWh6YywHqjfXib+5bVT3asEYyaSVFNBZh/1Ug51DLNMYJdJSjQfGYKJZGZXSAZYYqJNcnkTwtel8H/ScIsOKjrXXqF6Po8jB/bBITgGDiiDKrgENVAHBNyBB/AEnq1769F6sV5nrQvWfGYP/ID19gn8pZgr</latexit><latexit sha1_base64="/ROwdN1/mcn7+/cQaW9yIXzUTLs=">AAACBnicdVDLSgMxFM34rPU16lKEYBHERcmMQ1t3RTduhAr2AZ2hZNK0Dc1khiQjlNKVG3/FjQtF3PoN7vwbM20FFT1w4eSce8m9J0w4UxqhD2thcWl5ZTW3ll/f2Nzatnd2GypOJaF1EvNYtkKsKGeC1jXTnLYSSXEUctoMhxeZ37ylUrFY3OhRQoMI9wXrMYK1kTr2gc+x6HMK/dqAQV/OH4pF8Kpz0rELqHhWKbleCaIiQmXHdTLilr1TDzpGyVAAc9Q69rvfjUkaUaEJx0q1HZToYIylZoTTSd5PFU0wGeI+bRsqcERVMJ6eMYFHRunCXixNCQ2n6veJMY6UGkWh6YywHqjfXib+5bVT3asEYyaSVFNBZh/1Ug51DLNMYJdJSjQfGYKJZGZXSAZYYqJNcnkTwtel8H/ScIsOKjrXXqF6Po8jB/bBITgGDiiDKrgENVAHBNyBB/AEnq1769F6sV5nrQvWfGYP/ID19gn8pZgr</latexit><latexit sha1_base64="/ROwdN1/mcn7+/cQaW9yIXzUTLs=">AAACBnicdVDLSgMxFM34rPU16lKEYBHERcmMQ1t3RTduhAr2AZ2hZNK0Dc1khiQjlNKVG3/FjQtF3PoN7vwbM20FFT1w4eSce8m9J0w4UxqhD2thcWl5ZTW3ll/f2Nzatnd2GypOJaF1EvNYtkKsKGeC1jXTnLYSSXEUctoMhxeZ37ylUrFY3OhRQoMI9wXrMYK1kTr2gc+x6HMK/dqAQV/OH4pF8Kpz0rELqHhWKbleCaIiQmXHdTLilr1TDzpGyVAAc9Q69rvfjUkaUaEJx0q1HZToYIylZoTTSd5PFU0wGeI+bRsqcERVMJ6eMYFHRunCXixNCQ2n6veJMY6UGkWh6YywHqjfXib+5bVT3asEYyaSVFNBZh/1Ug51DLNMYJdJSjQfGYKJZGZXSAZYYqJNcnkTwtel8H/ScIsOKjrXXqF6Po8jB/bBITgGDiiDKrgENVAHBNyBB/AEnq1769F6sV5nrQvWfGYP/ID19gn8pZgr</latexit>

High Energy Landscape
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H
<latexit sha1_base64="JW78xsNkxYX96sAmbZ9N4xCN/xs=">AAAB7HicdVBNS8NAEN3Ur1q/qh69LBbBU0hiaOut6KXHCqYttLFsttt26e4m7G6EEvobvHhQxKs/yJv/xk1bQUUfDDzem2FmXpQwqrTjfFiFtfWNza3idmlnd2//oHx41FZxKjEJcMxi2Y2QIowKEmiqGekmkiAeMdKJpte537knUtFY3OpZQkKOxoKOKEbaSAEfNO+8Qbni2Jf1qudXoWM7Ts313Jx4Nf/Ch65RclTACq1B+b0/jHHKidCYIaV6rpPoMENSU8zIvNRPFUkQnqIx6RkqECcqzBbHzuGZUYZwFEtTQsOF+n0iQ1ypGY9MJ0d6on57ufiX10v1qB5mVCSpJgIvF41SBnUM88/hkEqCNZsZgrCk5laIJ0girE0+JRPC16fwf9L2bNex3Ru/0rhaxVEEJ+AUnAMX1EADNEELBAADCh7AE3i2hPVovVivy9aCtZo5Bj9gvX0CpICOkg==</latexit><latexit sha1_base64="JW78xsNkxYX96sAmbZ9N4xCN/xs=">AAAB7HicdVBNS8NAEN3Ur1q/qh69LBbBU0hiaOut6KXHCqYttLFsttt26e4m7G6EEvobvHhQxKs/yJv/xk1bQUUfDDzem2FmXpQwqrTjfFiFtfWNza3idmlnd2//oHx41FZxKjEJcMxi2Y2QIowKEmiqGekmkiAeMdKJpte537knUtFY3OpZQkKOxoKOKEbaSAEfNO+8Qbni2Jf1qudXoWM7Ts313Jx4Nf/Ch65RclTACq1B+b0/jHHKidCYIaV6rpPoMENSU8zIvNRPFUkQnqIx6RkqECcqzBbHzuGZUYZwFEtTQsOF+n0iQ1ypGY9MJ0d6on57ufiX10v1qB5mVCSpJgIvF41SBnUM88/hkEqCNZsZgrCk5laIJ0girE0+JRPC16fwf9L2bNex3Ru/0rhaxVEEJ+AUnAMX1EADNEELBAADCh7AE3i2hPVovVivy9aCtZo5Bj9gvX0CpICOkg==</latexit><latexit sha1_base64="JW78xsNkxYX96sAmbZ9N4xCN/xs=">AAAB7HicdVBNS8NAEN3Ur1q/qh69LBbBU0hiaOut6KXHCqYttLFsttt26e4m7G6EEvobvHhQxKs/yJv/xk1bQUUfDDzem2FmXpQwqrTjfFiFtfWNza3idmlnd2//oHx41FZxKjEJcMxi2Y2QIowKEmiqGekmkiAeMdKJpte537knUtFY3OpZQkKOxoKOKEbaSAEfNO+8Qbni2Jf1qudXoWM7Ts313Jx4Nf/Ch65RclTACq1B+b0/jHHKidCYIaV6rpPoMENSU8zIvNRPFUkQnqIx6RkqECcqzBbHzuGZUYZwFEtTQsOF+n0iQ1ypGY9MJ0d6on57ufiX10v1qB5mVCSpJgIvF41SBnUM88/hkEqCNZsZgrCk5laIJ0girE0+JRPC16fwf9L2bNex3Ru/0rhaxVEEJ+AUnAMX1EADNEELBAADCh7AE3i2hPVovVivy9aCtZo5Bj9gvX0CpICOkg==</latexit><latexit sha1_base64="JW78xsNkxYX96sAmbZ9N4xCN/xs=">AAAB7HicdVBNS8NAEN3Ur1q/qh69LBbBU0hiaOut6KXHCqYttLFsttt26e4m7G6EEvobvHhQxKs/yJv/xk1bQUUfDDzem2FmXpQwqrTjfFiFtfWNza3idmlnd2//oHx41FZxKjEJcMxi2Y2QIowKEmiqGekmkiAeMdKJpte537knUtFY3OpZQkKOxoKOKEbaSAEfNO+8Qbni2Jf1qudXoWM7Ts313Jx4Nf/Ch65RclTACq1B+b0/jHHKidCYIaV6rpPoMENSU8zIvNRPFUkQnqIx6RkqECcqzBbHzuGZUYZwFEtTQsOF+n0iQ1ypGY9MJ0d6on57ufiX10v1qB5mVCSpJgIvF41SBnUM88/hkEqCNZsZgrCk5laIJ0girE0+JRPC16fwf9L2bNex3Ru/0rhaxVEEJ+AUnAMX1EADNEELBAADCh7AE3i2hPVovVivy9aCtZo5Bj9gvX0CpICOkg==</latexit>
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<latexit sha1_base64="/bCX4DJVJubkXg3a+75sbr6KDs0="></latexit><latexit sha1_base64="/bCX4DJVJubkXg3a+75sbr6KDs0="></latexit><latexit sha1_base64="/bCX4DJVJubkXg3a+75sbr6KDs0="></latexit><latexit sha1_base64="/bCX4DJVJubkXg3a+75sbr6KDs0="></latexit>

Low Energy Landscape

⇤obs
<latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit><latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit><latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit><latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit>

hhi = 0
<latexit sha1_base64="m5N9gKtaXf3tQPFIcXxH8XTZBh0=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiuCoZUXQjFN24rGAv0Cklk55pQzOZIckIZSj4Km5cKOLW53Dn25hpp6CiPwR+vnMO5+QPEsG1IeTTWVhcWl5ZLa2V1zc2t7bdnd2mjlPFoMFiEat2QDUILqFhuBHQThTQKBDQCkbXeb11D0rzWN6ZcQLdiA4kDzmjxqKeu+8LKgcC8BD7auYuMem5FVI9I7kwqZK5KYhXkAoqVO+5H34/ZmkE0jBBte54JDHdjCrDmYBJ2U81JJSN6AA61koage5m0/Mn+MiSPg5jZZ80eEq/T2Q00nocBbYzomaof9dy+Fetk5rwoptxmaQGJJstClOBTYzzLHCfK2BGjK2hTHF7K2ZDqigzNrGyDWH+U/y/aZ5UPVL1bk8rtasijhI6QIfoGHnoHNXQDaqjBmIoQ4/oGb04D86T8+q8zVoXnGJmD/2Q8/4FeRKUgA==</latexit><latexit sha1_base64="m5N9gKtaXf3tQPFIcXxH8XTZBh0=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiuCoZUXQjFN24rGAv0Cklk55pQzOZIckIZSj4Km5cKOLW53Dn25hpp6CiPwR+vnMO5+QPEsG1IeTTWVhcWl5ZLa2V1zc2t7bdnd2mjlPFoMFiEat2QDUILqFhuBHQThTQKBDQCkbXeb11D0rzWN6ZcQLdiA4kDzmjxqKeu+8LKgcC8BD7auYuMem5FVI9I7kwqZK5KYhXkAoqVO+5H34/ZmkE0jBBte54JDHdjCrDmYBJ2U81JJSN6AA61koage5m0/Mn+MiSPg5jZZ80eEq/T2Q00nocBbYzomaof9dy+Fetk5rwoptxmaQGJJstClOBTYzzLHCfK2BGjK2hTHF7K2ZDqigzNrGyDWH+U/y/aZ5UPVL1bk8rtasijhI6QIfoGHnoHNXQDaqjBmIoQ4/oGb04D86T8+q8zVoXnGJmD/2Q8/4FeRKUgA==</latexit><latexit sha1_base64="m5N9gKtaXf3tQPFIcXxH8XTZBh0=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiuCoZUXQjFN24rGAv0Cklk55pQzOZIckIZSj4Km5cKOLW53Dn25hpp6CiPwR+vnMO5+QPEsG1IeTTWVhcWl5ZLa2V1zc2t7bdnd2mjlPFoMFiEat2QDUILqFhuBHQThTQKBDQCkbXeb11D0rzWN6ZcQLdiA4kDzmjxqKeu+8LKgcC8BD7auYuMem5FVI9I7kwqZK5KYhXkAoqVO+5H34/ZmkE0jBBte54JDHdjCrDmYBJ2U81JJSN6AA61koage5m0/Mn+MiSPg5jZZ80eEq/T2Q00nocBbYzomaof9dy+Fetk5rwoptxmaQGJJstClOBTYzzLHCfK2BGjK2hTHF7K2ZDqigzNrGyDWH+U/y/aZ5UPVL1bk8rtasijhI6QIfoGHnoHNXQDaqjBmIoQ4/oGb04D86T8+q8zVoXnGJmD/2Q8/4FeRKUgA==</latexit><latexit sha1_base64="m5N9gKtaXf3tQPFIcXxH8XTZBh0=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiuCoZUXQjFN24rGAv0Cklk55pQzOZIckIZSj4Km5cKOLW53Dn25hpp6CiPwR+vnMO5+QPEsG1IeTTWVhcWl5ZLa2V1zc2t7bdnd2mjlPFoMFiEat2QDUILqFhuBHQThTQKBDQCkbXeb11D0rzWN6ZcQLdiA4kDzmjxqKeu+8LKgcC8BD7auYuMem5FVI9I7kwqZK5KYhXkAoqVO+5H34/ZmkE0jBBte54JDHdjCrDmYBJ2U81JJSN6AA61koage5m0/Mn+MiSPg5jZZ80eEq/T2Q00nocBbYzomaof9dy+Fetk5rwoptxmaQGJJstClOBTYzzLHCfK2BGjK2hTHF7K2ZDqigzNrGyDWH+U/y/aZ5UPVL1bk8rtasijhI6QIfoGHnoHNXQDaqjBmIoQ4/oGb04D86T8+q8zVoXnGJmD/2Q8/4FeRKUgA==</latexit>

hhi � v
<latexit sha1_base64="PnNIMHNKKfzglRJHzyG8dFG4N/c=">AAACAHicdZDNSsNAFIUn9a/Wv6gLF24Gi+CqJKLosujGZQVbC00ok+lNOnQyCTOTQgnd+CpuXCji1sdw59s4aVNQ0QMDh+/ey517gpQzpR3n06osLa+srlXXaxubW9s79u5eRyWZpNCmCU9kNyAKOBPQ1kxz6KYSSBxwuA9G10X9fgxSsUTc6UkKfkwiwUJGiTaobx94nIiIAx5iT86dF0V43LfrTuPcKYSdhrMwJXFLUkelWn37wxskNItBaMqJUj3XSbWfE6kZ5TCteZmClNARiaBnrCAxKD+fHTDFx4YMcJhI84TGM/p9IiexUpM4MJ0x0UP1u1bAv2q9TIeXfs5EmmkQdL4ozDjWCS7SwAMmgWo+MYZQycxfMR0SSag2mdVMCItL8f+mc9pwnYZ7e1ZvXpVxVNEhOkInyEUXqIluUAu1EUVT9Iie0Yv1YD1Zr9bbvLVilTP76Ies9y+kpZXH</latexit><latexit sha1_base64="PnNIMHNKKfzglRJHzyG8dFG4N/c=">AAACAHicdZDNSsNAFIUn9a/Wv6gLF24Gi+CqJKLosujGZQVbC00ok+lNOnQyCTOTQgnd+CpuXCji1sdw59s4aVNQ0QMDh+/ey517gpQzpR3n06osLa+srlXXaxubW9s79u5eRyWZpNCmCU9kNyAKOBPQ1kxz6KYSSBxwuA9G10X9fgxSsUTc6UkKfkwiwUJGiTaobx94nIiIAx5iT86dF0V43LfrTuPcKYSdhrMwJXFLUkelWn37wxskNItBaMqJUj3XSbWfE6kZ5TCteZmClNARiaBnrCAxKD+fHTDFx4YMcJhI84TGM/p9IiexUpM4MJ0x0UP1u1bAv2q9TIeXfs5EmmkQdL4ozDjWCS7SwAMmgWo+MYZQycxfMR0SSag2mdVMCItL8f+mc9pwnYZ7e1ZvXpVxVNEhOkInyEUXqIluUAu1EUVT9Iie0Yv1YD1Zr9bbvLVilTP76Ies9y+kpZXH</latexit><latexit sha1_base64="PnNIMHNKKfzglRJHzyG8dFG4N/c=">AAACAHicdZDNSsNAFIUn9a/Wv6gLF24Gi+CqJKLosujGZQVbC00ok+lNOnQyCTOTQgnd+CpuXCji1sdw59s4aVNQ0QMDh+/ey517gpQzpR3n06osLa+srlXXaxubW9s79u5eRyWZpNCmCU9kNyAKOBPQ1kxz6KYSSBxwuA9G10X9fgxSsUTc6UkKfkwiwUJGiTaobx94nIiIAx5iT86dF0V43LfrTuPcKYSdhrMwJXFLUkelWn37wxskNItBaMqJUj3XSbWfE6kZ5TCteZmClNARiaBnrCAxKD+fHTDFx4YMcJhI84TGM/p9IiexUpM4MJ0x0UP1u1bAv2q9TIeXfs5EmmkQdL4ozDjWCS7SwAMmgWo+MYZQycxfMR0SSag2mdVMCItL8f+mc9pwnYZ7e1ZvXpVxVNEhOkInyEUXqIluUAu1EUVT9Iie0Yv1YD1Zr9bbvLVilTP76Ies9y+kpZXH</latexit><latexit sha1_base64="PnNIMHNKKfzglRJHzyG8dFG4N/c=">AAACAHicdZDNSsNAFIUn9a/Wv6gLF24Gi+CqJKLosujGZQVbC00ok+lNOnQyCTOTQgnd+CpuXCji1sdw59s4aVNQ0QMDh+/ey517gpQzpR3n06osLa+srlXXaxubW9s79u5eRyWZpNCmCU9kNyAKOBPQ1kxz6KYSSBxwuA9G10X9fgxSsUTc6UkKfkwiwUJGiTaobx94nIiIAx5iT86dF0V43LfrTuPcKYSdhrMwJXFLUkelWn37wxskNItBaMqJUj3XSbWfE6kZ5TCteZmClNARiaBnrCAxKD+fHTDFx4YMcJhI84TGM/p9IiexUpM4MJ0x0UP1u1bAv2q9TIeXfs5EmmkQdL4ozDjWCS7SwAMmgWo+MYZQycxfMR0SSag2mdVMCItL8f+mc9pwnYZ7e1ZvXpVxVNEhOkInyEUXqIluUAu1EUVT9Iie0Yv1YD1Zr9bbvLVilTP76Ies9y+kpZXH</latexit>

m� ⇠ v
2
/M⇤ h�i ⇠ M⇤

<latexit sha1_base64="a0rmWpCmGBmBmyN/Q7UuXB95eEg="></latexit><latexit sha1_base64="a0rmWpCmGBmBmyN/Q7UuXB95eEg="></latexit><latexit sha1_base64="a0rmWpCmGBmBmyN/Q7UuXB95eEg="></latexit><latexit sha1_base64="a0rmWpCmGBmBmyN/Q7UuXB95eEg="></latexit>

hhi ' v
<latexit sha1_base64="enlv4/nTzUp5yd3HEkcFJkGBRHE=">AAACA3icdZDLSsNAFIYn9VbrLepON4NFcBUSUXRZdOOygr1AE8pketIOnUzizKRQSsGNr+LGhSJufQl3vo2TNoKK/jDw851zOHP+MOVMadf9sEoLi0vLK+XVytr6xuaWvb3TVEkmKTRowhPZDokCzgQ0NNMc2qkEEoccWuHwMq+3RiAVS8SNHqcQxKQvWMQo0QZ17T2fE9HngAfYl3PnKxbDLR517arrnLq5sOu4X6YgXkGqqFC9a7/7vYRmMQhNOVGq47mpDiZEakY5TCt+piAldEj60DFWkBhUMJndMMWHhvRwlEjzhMYz+n1iQmKlxnFoOmOiB+p3LYd/1TqZjs6DCRNppkHQ+aIo41gnOA8E95gEqvnYGEIlM3/FdEAkodrEVjEhfF2K/zfNY8dzHe/6pFq7KOIoo310gI6Qh85QDV2hOmogiu7QA3pCz9a99Wi9WK/z1pJVzOyiH7LePgEuApc2</latexit><latexit sha1_base64="enlv4/nTzUp5yd3HEkcFJkGBRHE=">AAACA3icdZDLSsNAFIYn9VbrLepON4NFcBUSUXRZdOOygr1AE8pketIOnUzizKRQSsGNr+LGhSJufQl3vo2TNoKK/jDw851zOHP+MOVMadf9sEoLi0vLK+XVytr6xuaWvb3TVEkmKTRowhPZDokCzgQ0NNMc2qkEEoccWuHwMq+3RiAVS8SNHqcQxKQvWMQo0QZ17T2fE9HngAfYl3PnKxbDLR517arrnLq5sOu4X6YgXkGqqFC9a7/7vYRmMQhNOVGq47mpDiZEakY5TCt+piAldEj60DFWkBhUMJndMMWHhvRwlEjzhMYz+n1iQmKlxnFoOmOiB+p3LYd/1TqZjs6DCRNppkHQ+aIo41gnOA8E95gEqvnYGEIlM3/FdEAkodrEVjEhfF2K/zfNY8dzHe/6pFq7KOIoo310gI6Qh85QDV2hOmogiu7QA3pCz9a99Wi9WK/z1pJVzOyiH7LePgEuApc2</latexit><latexit sha1_base64="enlv4/nTzUp5yd3HEkcFJkGBRHE=">AAACA3icdZDLSsNAFIYn9VbrLepON4NFcBUSUXRZdOOygr1AE8pketIOnUzizKRQSsGNr+LGhSJufQl3vo2TNoKK/jDw851zOHP+MOVMadf9sEoLi0vLK+XVytr6xuaWvb3TVEkmKTRowhPZDokCzgQ0NNMc2qkEEoccWuHwMq+3RiAVS8SNHqcQxKQvWMQo0QZ17T2fE9HngAfYl3PnKxbDLR517arrnLq5sOu4X6YgXkGqqFC9a7/7vYRmMQhNOVGq47mpDiZEakY5TCt+piAldEj60DFWkBhUMJndMMWHhvRwlEjzhMYz+n1iQmKlxnFoOmOiB+p3LYd/1TqZjs6DCRNppkHQ+aIo41gnOA8E95gEqvnYGEIlM3/FdEAkodrEVjEhfF2K/zfNY8dzHe/6pFq7KOIoo310gI6Qh85QDV2hOmogiu7QA3pCz9a99Wi9WK/z1pJVzOyiH7LePgEuApc2</latexit><latexit sha1_base64="enlv4/nTzUp5yd3HEkcFJkGBRHE=">AAACA3icdZDLSsNAFIYn9VbrLepON4NFcBUSUXRZdOOygr1AE8pketIOnUzizKRQSsGNr+LGhSJufQl3vo2TNoKK/jDw851zOHP+MOVMadf9sEoLi0vLK+XVytr6xuaWvb3TVEkmKTRowhPZDokCzgQ0NNMc2qkEEoccWuHwMq+3RiAVS8SNHqcQxKQvWMQo0QZ17T2fE9HngAfYl3PnKxbDLR517arrnLq5sOu4X6YgXkGqqFC9a7/7vYRmMQhNOVGq47mpDiZEakY5TCt+piAldEj60DFWkBhUMJndMMWHhvRwlEjzhMYz+n1iQmKlxnFoOmOiB+p3LYd/1TqZjs6DCRNppkHQ+aIo41gnOA8E95gEqvnYGEIlM3/FdEAkodrEVjEhfF2K/zfNY8dzHe/6pFq7KOIoo310gI6Qh85QDV2hOmogiu7QA3pCz9a99Wi9WK/z1pJVzOyiH7LePgEuApc2</latexit>
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<latexit sha1_base64="PigglsdTLxgfbMgKMsjzdNwaoCI="></latexit>

FIG. 7. In our model the landscape includes a high energy sector (left panel) and a low energy sector (right panel). The high
energy sector is generated by fields of mass close to the cuto↵ m� ⇠ M⇤ which does not have enough vacua to scan the CC down
to ⇤obs ' meV4, but scans m

2
H to the weak scale. The low energy sector is generated by fields of mass m� ⇠ v

2
/M⇤ and has a

number of non-degenerate minima dependent on the Higgs vev. When hhi ' v we can scan the CC down to ⇤obs.

⇤obs
<latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit><latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit><latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit><latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit>

High Energy Landscape

Low Energy Landscape 

hhi = 0
<latexit sha1_base64="m5N9gKtaXf3tQPFIcXxH8XTZBh0=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiuCoZUXQjFN24rGAv0Cklk55pQzOZIckIZSj4Km5cKOLW53Dn25hpp6CiPwR+vnMO5+QPEsG1IeTTWVhcWl5ZLa2V1zc2t7bdnd2mjlPFoMFiEat2QDUILqFhuBHQThTQKBDQCkbXeb11D0rzWN6ZcQLdiA4kDzmjxqKeu+8LKgcC8BD7auYuMem5FVI9I7kwqZK5KYhXkAoqVO+5H34/ZmkE0jBBte54JDHdjCrDmYBJ2U81JJSN6AA61koage5m0/Mn+MiSPg5jZZ80eEq/T2Q00nocBbYzomaof9dy+Fetk5rwoptxmaQGJJstClOBTYzzLHCfK2BGjK2hTHF7K2ZDqigzNrGyDWH+U/y/aZ5UPVL1bk8rtasijhI6QIfoGHnoHNXQDaqjBmIoQ4/oGb04D86T8+q8zVoXnGJmD/2Q8/4FeRKUgA==</latexit><latexit sha1_base64="m5N9gKtaXf3tQPFIcXxH8XTZBh0=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiuCoZUXQjFN24rGAv0Cklk55pQzOZIckIZSj4Km5cKOLW53Dn25hpp6CiPwR+vnMO5+QPEsG1IeTTWVhcWl5ZLa2V1zc2t7bdnd2mjlPFoMFiEat2QDUILqFhuBHQThTQKBDQCkbXeb11D0rzWN6ZcQLdiA4kDzmjxqKeu+8LKgcC8BD7auYuMem5FVI9I7kwqZK5KYhXkAoqVO+5H34/ZmkE0jBBte54JDHdjCrDmYBJ2U81JJSN6AA61koage5m0/Mn+MiSPg5jZZ80eEq/T2Q00nocBbYzomaof9dy+Fetk5rwoptxmaQGJJstClOBTYzzLHCfK2BGjK2hTHF7K2ZDqigzNrGyDWH+U/y/aZ5UPVL1bk8rtasijhI6QIfoGHnoHNXQDaqjBmIoQ4/oGb04D86T8+q8zVoXnGJmD/2Q8/4FeRKUgA==</latexit><latexit sha1_base64="m5N9gKtaXf3tQPFIcXxH8XTZBh0=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiuCoZUXQjFN24rGAv0Cklk55pQzOZIckIZSj4Km5cKOLW53Dn25hpp6CiPwR+vnMO5+QPEsG1IeTTWVhcWl5ZLa2V1zc2t7bdnd2mjlPFoMFiEat2QDUILqFhuBHQThTQKBDQCkbXeb11D0rzWN6ZcQLdiA4kDzmjxqKeu+8LKgcC8BD7auYuMem5FVI9I7kwqZK5KYhXkAoqVO+5H34/ZmkE0jBBte54JDHdjCrDmYBJ2U81JJSN6AA61koage5m0/Mn+MiSPg5jZZ80eEq/T2Q00nocBbYzomaof9dy+Fetk5rwoptxmaQGJJstClOBTYzzLHCfK2BGjK2hTHF7K2ZDqigzNrGyDWH+U/y/aZ5UPVL1bk8rtasijhI6QIfoGHnoHNXQDaqjBmIoQ4/oGb04D86T8+q8zVoXnGJmD/2Q8/4FeRKUgA==</latexit><latexit sha1_base64="m5N9gKtaXf3tQPFIcXxH8XTZBh0=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiuCoZUXQjFN24rGAv0Cklk55pQzOZIckIZSj4Km5cKOLW53Dn25hpp6CiPwR+vnMO5+QPEsG1IeTTWVhcWl5ZLa2V1zc2t7bdnd2mjlPFoMFiEat2QDUILqFhuBHQThTQKBDQCkbXeb11D0rzWN6ZcQLdiA4kDzmjxqKeu+8LKgcC8BD7auYuMem5FVI9I7kwqZK5KYhXkAoqVO+5H34/ZmkE0jBBte54JDHdjCrDmYBJ2U81JJSN6AA61koage5m0/Mn+MiSPg5jZZ80eEq/T2Q00nocBbYzomaof9dy+Fetk5rwoptxmaQGJJstClOBTYzzLHCfK2BGjK2hTHF7K2ZDqigzNrGyDWH+U/y/aZ5UPVL1bk8rtasijhI6QIfoGHnoHNXQDaqjBmIoQ4/oGb04D86T8+q8zVoXnGJmD/2Q8/4FeRKUgA==</latexit>

Values of the Cosmological Constant in the Landscape

hhi < µS

<latexit sha1_base64="2C4hRq5cc0J3H/1O13IOFSLSg+0=">AAACAnicdVDLSsNAFJ34rPUVdSVuBovgKiRtaBVcFN24rGgf0IQwmU7boZNJmJkIJRQ3/oobF4q49Svc+TdO2wgqeuDC4Zx7ufeeMGFUKtv+MBYWl5ZXVgtrxfWNza1tc2e3JeNUYNLEMYtFJ0SSMMpJU1HFSCcRBEUhI+1wdDH127dESBrzGzVOiB+hAad9ipHSUmDuewzxASNwCD0xZ2fQi9LgOjBLtuU61apdgbZlz6CJW67U3Ap0cqUEcjQC893rxTiNCFeYISm7jp0oP0NCUczIpOilkiQIj9CAdDXlKCLSz2YvTOCRVnqwHwtdXMGZ+n0iQ5GU4yjUnRFSQ/nbm4p/ed1U9U/8jPIkVYTj+aJ+yqCK4TQP2KOCYMXGmiAsqL4V4iESCCudWlGH8PUp/J+0ypbjWqdXbql+nsdRAAfgEBwDB9RAHVyCBmgCDO7AA3gCz8a98Wi8GK/z1gUjn9kDP2C8fQIGEJaU</latexit>

hhi ' µS

<latexit sha1_base64="c/zuoQm3yB+LeFD29zzaCp7tu/I=">AAACB3icdVDLSgNBEJz1GeMr6lGQwSB4CrvJkugt6MVjRPOAbAizk04yZGZ2nZkVQsjNi7/ixYMiXv0Fb/6Nk4egogUNRVU33V1hzJk2rvvhLCwuLa+sptbS6xubW9uZnd2ajhJFoUojHqlGSDRwJqFqmOHQiBUQEXKoh4PziV+/BaVZJK/NMIaWID3JuowSY6V25iDgRPY44D4O1IwFmgm4wYFI2lftTNbN+V6x6Bawm3OnsMTPF0p+AXtzJYvmqLQz70EnookAaSgnWjc9NzatEVGGUQ7jdJBoiAkdkB40LZVEgG6Npn+M8ZFVOrgbKVvS4Kn6fWJEhNZDEdpOQUxf//Ym4l9eMzHdk9aIyTgxIOlsUTfh2ER4EgruMAXU8KElhCpmb8W0TxShxkaXtiF8fYr/J7V8zvNzp5d+tnw2jyOF9tEhOkYeKqEyukAVVEUU3aEH9ISenXvn0XlxXmetC858Zg/9gPP2CVuDmQU=</latexit>

hhi � µB

<latexit sha1_base64="FMzLZloUZTzkGrwqbwzKrqF4lNY=">AAACBHicdVDLSsNAFJ3UV62vqMtuBovgqiRtaHVX6sZlBfuAJoTJdJoOnUzCzEQooQs3/oobF4q49SPc+TdO2wgqeuDC4Zx7ufeeIGFUKsv6MApr6xubW8Xt0s7u3v6BeXjUk3EqMOnimMViECBJGOWkq6hiZJAIgqKAkX4wvVz4/VsiJI35jZolxItQyOmYYqS05JtllyEeMgIn0BUr5oYhdKPUb/tmxao6dqNh1aFVtZbQxKnVm04d2rlSATk6vvnujmKcRoQrzJCUQ9tKlJchoShmZF5yU0kShKcoJENNOYqI9LLlE3N4qpURHMdCF1dwqX6fyFAk5SwKdGeE1ET+9hbiX94wVeNzL6M8SRXheLVonDKoYrhIBI6oIFixmSYIC6pvhXiCBMJK51bSIXx9Cv8nvVrVdqoX106l1c7jKIIyOAFnwAZN0AJXoAO6AIM78ACewLNxbzwaL8brqrVg5DPH4AeMt0+zBpeF</latexit>

µS . hhi . µB

<latexit sha1_base64="rNSzyqY0Go0YluWzE7sYHDFQrFo=">AAACGHicdVDLSgMxFM34tr5GXboJFsFVnbGDj53oxmVF+4DOMGTS2zY0yQxJRijFz3Djr7hxoYjb7vwb04f4QA8EDuecy809ScaZNp737szMzs0vLC4tF1ZW19Y33M2tmk5zRaFKU56qRkI0cCahapjh0MgUEJFwqCe9i5FfvwWlWSpvTD+DSJCOZG1GibFS7B6EIo+vcchBa82EJUR2OOAuDtWEfVk2eR67Ra8U+EdHXhl7JW8MS4LD8nFQxv5UKaIpKrE7DFspzQVIQznRuul7mYkGRBlGOdwVwlxDRmiPdKBpqSQCdDQYH3aH96zSwu1U2ScNHqvfJwZEaN0XiU0KYrr6tzcS//KauWmfRAMms9yApJNF7Zxjk+JRS7jFFFDD+5YQqpj9K6Zdogg1tsuCLeHzUvw/qR2W/KB0ehUUz86ndSyhHbSL9pGPjtEZukQVVEUU3aNH9IxenAfnyXl13ibRGWc6s41+wBl+AGotoAs=</latexit>

FIG. 8. Values of the Cosmological Constant in our two-sectors landscape. When hhi = 0 the high energy landscape (left panel
of Fig. 7) does not have enough minima to scan the CC from M

4
⇤ down to ⇤obs ' meV4. As we turn on hhi the degeneracy in

the vacua of the low energy landscape (right panel of Fig. 7) is broken and when hhi = v we can scan down to ⇤obs. If hhi � v
2

the low energy landscape loses all its minima but one and from the point of view of the CC we have the same problem as in the
hhi = 0 situation.

18

no degeneracy

⇤obs
<latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit><latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit><latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit><latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit>

Values of the CC in the Landscape V�
<latexit sha1_base64="aEE9kz+Em9uOZIoYvPXfpRvoiZQ=">AAAB73icdVBNS8NAEJ34WetX1aOXxSJ4CkkNbb0VvXisYD+gDWWz3bRLN5u4uxFK6J/w4kERr/4db/4bN20FFX0w8Hhvhpl5QcKZ0o7zYa2srq1vbBa2its7u3v7pYPDtopTSWiLxDyW3QArypmgLc00p91EUhwFnHaCyVXud+6pVCwWt3qaUD/CI8FCRrA2Urc9yPrNMZsNSmXHvqhXK14VObbj1NyKm5NKzTv3kGuUHGVYojkovfeHMUkjKjThWKme6yTaz7DUjHA6K/ZTRRNMJnhEe4YKHFHlZ/N7Z+jUKEMUxtKU0Giufp/IcKTUNApMZ4T1WP32cvEvr5fqsO5nTCSppoIsFoUpRzpG+fNoyCQlmk8NwUQycysiYywx0Saiognh61P0P2lXbNex3Ruv3LhcxlGAYziBM3ChBg24hia0gACHB3iCZ+vOerRerNdF64q1nDmCH7DePgFpZJA2</latexit><latexit sha1_base64="aEE9kz+Em9uOZIoYvPXfpRvoiZQ=">AAAB73icdVBNS8NAEJ34WetX1aOXxSJ4CkkNbb0VvXisYD+gDWWz3bRLN5u4uxFK6J/w4kERr/4db/4bN20FFX0w8Hhvhpl5QcKZ0o7zYa2srq1vbBa2its7u3v7pYPDtopTSWiLxDyW3QArypmgLc00p91EUhwFnHaCyVXud+6pVCwWt3qaUD/CI8FCRrA2Urc9yPrNMZsNSmXHvqhXK14VObbj1NyKm5NKzTv3kGuUHGVYojkovfeHMUkjKjThWKme6yTaz7DUjHA6K/ZTRRNMJnhEe4YKHFHlZ/N7Z+jUKEMUxtKU0Giufp/IcKTUNApMZ4T1WP32cvEvr5fqsO5nTCSppoIsFoUpRzpG+fNoyCQlmk8NwUQycysiYywx0Saiognh61P0P2lXbNex3Ruv3LhcxlGAYziBM3ChBg24hia0gACHB3iCZ+vOerRerNdF64q1nDmCH7DePgFpZJA2</latexit><latexit sha1_base64="aEE9kz+Em9uOZIoYvPXfpRvoiZQ=">AAAB73icdVBNS8NAEJ34WetX1aOXxSJ4CkkNbb0VvXisYD+gDWWz3bRLN5u4uxFK6J/w4kERr/4db/4bN20FFX0w8Hhvhpl5QcKZ0o7zYa2srq1vbBa2its7u3v7pYPDtopTSWiLxDyW3QArypmgLc00p91EUhwFnHaCyVXud+6pVCwWt3qaUD/CI8FCRrA2Urc9yPrNMZsNSmXHvqhXK14VObbj1NyKm5NKzTv3kGuUHGVYojkovfeHMUkjKjThWKme6yTaz7DUjHA6K/ZTRRNMJnhEe4YKHFHlZ/N7Z+jUKEMUxtKU0Giufp/IcKTUNApMZ4T1WP32cvEvr5fqsO5nTCSppoIsFoUpRzpG+fNoyCQlmk8NwUQycysiYywx0Saiognh61P0P2lXbNex3Ruv3LhcxlGAYziBM3ChBg24hia0gACHB3iCZ+vOerRerNdF64q1nDmCH7DePgFpZJA2</latexit><latexit sha1_base64="aEE9kz+Em9uOZIoYvPXfpRvoiZQ=">AAAB73icdVBNS8NAEJ34WetX1aOXxSJ4CkkNbb0VvXisYD+gDWWz3bRLN5u4uxFK6J/w4kERr/4db/4bN20FFX0w8Hhvhpl5QcKZ0o7zYa2srq1vbBa2its7u3v7pYPDtopTSWiLxDyW3QArypmgLc00p91EUhwFnHaCyVXud+6pVCwWt3qaUD/CI8FCRrA2Urc9yPrNMZsNSmXHvqhXK14VObbj1NyKm5NKzTv3kGuUHGVYojkovfeHMUkjKjThWKme6yTaz7DUjHA6K/ZTRRNMJnhEe4YKHFHlZ/N7Z+jUKEMUxtKU0Giufp/IcKTUNApMZ4T1WP32cvEvr5fqsO5nTCSppoIsFoUpRzpG+fNoyCQlmk8NwUQycysiYywx0Saiognh61P0P2lXbNex3Ruv3LhcxlGAYziBM3ChBg24hia0gACHB3iCZ+vOerRerNdF64q1nDmCH7DePgFpZJA2</latexit>

m� ⇠ M⇤
<latexit sha1_base64="I9Dlek0zyiMD+b7EWa6D3MKmv14=">AAAB+HicdVDLSgMxFM3UV62PVl26CRZBXAwztbR1V3TjRqhgH9AOQybNtKFJZkgyQh36JW5cKOLWT3Hn35hpK6jogQuHc+7l3nuCmFGlHefDyq2srq1v5DcLW9s7u8XS3n5HRYnEpI0jFslegBRhVJC2ppqRXiwJ4gEj3WBymfndOyIVjcStnsbE42gkaEgx0kbyS0XuD1pjCgeKcnjtn/qlsmOfN2qVag06tuPU3YqbkUq9elaFrlEylMESLb/0PhhGOOFEaMyQUn3XibWXIqkpZmRWGCSKxAhP0Ij0DRWIE+Wl88Nn8NgoQxhG0pTQcK5+n0gRV2rKA9PJkR6r314m/uX1Ex02vJSKONFE4MWiMGFQRzBLAQ6pJFizqSEIS2puhXiMJMLaZFUwIXx9Cv8nnYrtOrZ7Uy03L5Zx5MEhOAInwAV10ARXoAXaAIMEPIAn8GzdW4/Wi/W6aM1Zy5kD8APW2yfNi5KH</latexit><latexit sha1_base64="I9Dlek0zyiMD+b7EWa6D3MKmv14=">AAAB+HicdVDLSgMxFM3UV62PVl26CRZBXAwztbR1V3TjRqhgH9AOQybNtKFJZkgyQh36JW5cKOLWT3Hn35hpK6jogQuHc+7l3nuCmFGlHefDyq2srq1v5DcLW9s7u8XS3n5HRYnEpI0jFslegBRhVJC2ppqRXiwJ4gEj3WBymfndOyIVjcStnsbE42gkaEgx0kbyS0XuD1pjCgeKcnjtn/qlsmOfN2qVag06tuPU3YqbkUq9elaFrlEylMESLb/0PhhGOOFEaMyQUn3XibWXIqkpZmRWGCSKxAhP0Ij0DRWIE+Wl88Nn8NgoQxhG0pTQcK5+n0gRV2rKA9PJkR6r314m/uX1Ex02vJSKONFE4MWiMGFQRzBLAQ6pJFizqSEIS2puhXiMJMLaZFUwIXx9Cv8nnYrtOrZ7Uy03L5Zx5MEhOAInwAV10ARXoAXaAIMEPIAn8GzdW4/Wi/W6aM1Zy5kD8APW2yfNi5KH</latexit><latexit sha1_base64="I9Dlek0zyiMD+b7EWa6D3MKmv14=">AAAB+HicdVDLSgMxFM3UV62PVl26CRZBXAwztbR1V3TjRqhgH9AOQybNtKFJZkgyQh36JW5cKOLWT3Hn35hpK6jogQuHc+7l3nuCmFGlHefDyq2srq1v5DcLW9s7u8XS3n5HRYnEpI0jFslegBRhVJC2ppqRXiwJ4gEj3WBymfndOyIVjcStnsbE42gkaEgx0kbyS0XuD1pjCgeKcnjtn/qlsmOfN2qVag06tuPU3YqbkUq9elaFrlEylMESLb/0PhhGOOFEaMyQUn3XibWXIqkpZmRWGCSKxAhP0Ij0DRWIE+Wl88Nn8NgoQxhG0pTQcK5+n0gRV2rKA9PJkR6r314m/uX1Ex02vJSKONFE4MWiMGFQRzBLAQ6pJFizqSEIS2puhXiMJMLaZFUwIXx9Cv8nnYrtOrZ7Uy03L5Zx5MEhOAInwAV10ARXoAXaAIMEPIAn8GzdW4/Wi/W6aM1Zy5kD8APW2yfNi5KH</latexit><latexit sha1_base64="I9Dlek0zyiMD+b7EWa6D3MKmv14=">AAAB+HicdVDLSgMxFM3UV62PVl26CRZBXAwztbR1V3TjRqhgH9AOQybNtKFJZkgyQh36JW5cKOLWT3Hn35hpK6jogQuHc+7l3nuCmFGlHefDyq2srq1v5DcLW9s7u8XS3n5HRYnEpI0jFslegBRhVJC2ppqRXiwJ4gEj3WBymfndOyIVjcStnsbE42gkaEgx0kbyS0XuD1pjCgeKcnjtn/qlsmOfN2qVag06tuPU3YqbkUq9elaFrlEylMESLb/0PhhGOOFEaMyQUn3XibWXIqkpZmRWGCSKxAhP0Ij0DRWIE+Wl88Nn8NgoQxhG0pTQcK5+n0gRV2rKA9PJkR6r314m/uX1Ex02vJSKONFE4MWiMGFQRzBLAQ6pJFizqSEIS2puhXiMJMLaZFUwIXx9Cv8nnYrtOrZ7Uy03L5Zx5MEhOAInwAV10ARXoAXaAIMEPIAn8GzdW4/Wi/W6aM1Zy5kD8APW2yfNi5KH</latexit>

h�i ⇠ M⇤
<latexit sha1_base64="/ROwdN1/mcn7+/cQaW9yIXzUTLs=">AAACBnicdVDLSgMxFM34rPU16lKEYBHERcmMQ1t3RTduhAr2AZ2hZNK0Dc1khiQjlNKVG3/FjQtF3PoN7vwbM20FFT1w4eSce8m9J0w4UxqhD2thcWl5ZTW3ll/f2Nzatnd2GypOJaF1EvNYtkKsKGeC1jXTnLYSSXEUctoMhxeZ37ylUrFY3OhRQoMI9wXrMYK1kTr2gc+x6HMK/dqAQV/OH4pF8Kpz0rELqHhWKbleCaIiQmXHdTLilr1TDzpGyVAAc9Q69rvfjUkaUaEJx0q1HZToYIylZoTTSd5PFU0wGeI+bRsqcERVMJ6eMYFHRunCXixNCQ2n6veJMY6UGkWh6YywHqjfXib+5bVT3asEYyaSVFNBZh/1Ug51DLNMYJdJSjQfGYKJZGZXSAZYYqJNcnkTwtel8H/ScIsOKjrXXqF6Po8jB/bBITgGDiiDKrgENVAHBNyBB/AEnq1769F6sV5nrQvWfGYP/ID19gn8pZgr</latexit><latexit sha1_base64="/ROwdN1/mcn7+/cQaW9yIXzUTLs=">AAACBnicdVDLSgMxFM34rPU16lKEYBHERcmMQ1t3RTduhAr2AZ2hZNK0Dc1khiQjlNKVG3/FjQtF3PoN7vwbM20FFT1w4eSce8m9J0w4UxqhD2thcWl5ZTW3ll/f2Nzatnd2GypOJaF1EvNYtkKsKGeC1jXTnLYSSXEUctoMhxeZ37ylUrFY3OhRQoMI9wXrMYK1kTr2gc+x6HMK/dqAQV/OH4pF8Kpz0rELqHhWKbleCaIiQmXHdTLilr1TDzpGyVAAc9Q69rvfjUkaUaEJx0q1HZToYIylZoTTSd5PFU0wGeI+bRsqcERVMJ6eMYFHRunCXixNCQ2n6veJMY6UGkWh6YywHqjfXib+5bVT3asEYyaSVFNBZh/1Ug51DLNMYJdJSjQfGYKJZGZXSAZYYqJNcnkTwtel8H/ScIsOKjrXXqF6Po8jB/bBITgGDiiDKrgENVAHBNyBB/AEnq1769F6sV5nrQvWfGYP/ID19gn8pZgr</latexit><latexit sha1_base64="/ROwdN1/mcn7+/cQaW9yIXzUTLs=">AAACBnicdVDLSgMxFM34rPU16lKEYBHERcmMQ1t3RTduhAr2AZ2hZNK0Dc1khiQjlNKVG3/FjQtF3PoN7vwbM20FFT1w4eSce8m9J0w4UxqhD2thcWl5ZTW3ll/f2Nzatnd2GypOJaF1EvNYtkKsKGeC1jXTnLYSSXEUctoMhxeZ37ylUrFY3OhRQoMI9wXrMYK1kTr2gc+x6HMK/dqAQV/OH4pF8Kpz0rELqHhWKbleCaIiQmXHdTLilr1TDzpGyVAAc9Q69rvfjUkaUaEJx0q1HZToYIylZoTTSd5PFU0wGeI+bRsqcERVMJ6eMYFHRunCXixNCQ2n6veJMY6UGkWh6YywHqjfXib+5bVT3asEYyaSVFNBZh/1Ug51DLNMYJdJSjQfGYKJZGZXSAZYYqJNcnkTwtel8H/ScIsOKjrXXqF6Po8jB/bBITgGDiiDKrgENVAHBNyBB/AEnq1769F6sV5nrQvWfGYP/ID19gn8pZgr</latexit><latexit sha1_base64="/ROwdN1/mcn7+/cQaW9yIXzUTLs=">AAACBnicdVDLSgMxFM34rPU16lKEYBHERcmMQ1t3RTduhAr2AZ2hZNK0Dc1khiQjlNKVG3/FjQtF3PoN7vwbM20FFT1w4eSce8m9J0w4UxqhD2thcWl5ZTW3ll/f2Nzatnd2GypOJaF1EvNYtkKsKGeC1jXTnLYSSXEUctoMhxeZ37ylUrFY3OhRQoMI9wXrMYK1kTr2gc+x6HMK/dqAQV/OH4pF8Kpz0rELqHhWKbleCaIiQmXHdTLilr1TDzpGyVAAc9Q69rvfjUkaUaEJx0q1HZToYIylZoTTSd5PFU0wGeI+bRsqcERVMJ6eMYFHRunCXixNCQ2n6veJMY6UGkWh6YywHqjfXib+5bVT3asEYyaSVFNBZh/1Ug51DLNMYJdJSjQfGYKJZGZXSAZYYqJNcnkTwtel8H/ScIsOKjrXXqF6Po8jB/bBITgGDiiDKrgENVAHBNyBB/AEnq1769F6sV5nrQvWfGYP/ID19gn8pZgr</latexit>

High Energy Landscape
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<latexit sha1_base64="JW78xsNkxYX96sAmbZ9N4xCN/xs=">AAAB7HicdVBNS8NAEN3Ur1q/qh69LBbBU0hiaOut6KXHCqYttLFsttt26e4m7G6EEvobvHhQxKs/yJv/xk1bQUUfDDzem2FmXpQwqrTjfFiFtfWNza3idmlnd2//oHx41FZxKjEJcMxi2Y2QIowKEmiqGekmkiAeMdKJpte537knUtFY3OpZQkKOxoKOKEbaSAEfNO+8Qbni2Jf1qudXoWM7Ts313Jx4Nf/Ch65RclTACq1B+b0/jHHKidCYIaV6rpPoMENSU8zIvNRPFUkQnqIx6RkqECcqzBbHzuGZUYZwFEtTQsOF+n0iQ1ypGY9MJ0d6on57ufiX10v1qB5mVCSpJgIvF41SBnUM88/hkEqCNZsZgrCk5laIJ0girE0+JRPC16fwf9L2bNex3Ru/0rhaxVEEJ+AUnAMX1EADNEELBAADCh7AE3i2hPVovVivy9aCtZo5Bj9gvX0CpICOkg==</latexit><latexit sha1_base64="JW78xsNkxYX96sAmbZ9N4xCN/xs=">AAAB7HicdVBNS8NAEN3Ur1q/qh69LBbBU0hiaOut6KXHCqYttLFsttt26e4m7G6EEvobvHhQxKs/yJv/xk1bQUUfDDzem2FmXpQwqrTjfFiFtfWNza3idmlnd2//oHx41FZxKjEJcMxi2Y2QIowKEmiqGekmkiAeMdKJpte537knUtFY3OpZQkKOxoKOKEbaSAEfNO+8Qbni2Jf1qudXoWM7Ts313Jx4Nf/Ch65RclTACq1B+b0/jHHKidCYIaV6rpPoMENSU8zIvNRPFUkQnqIx6RkqECcqzBbHzuGZUYZwFEtTQsOF+n0iQ1ypGY9MJ0d6on57ufiX10v1qB5mVCSpJgIvF41SBnUM88/hkEqCNZsZgrCk5laIJ0girE0+JRPC16fwf9L2bNex3Ru/0rhaxVEEJ+AUnAMX1EADNEELBAADCh7AE3i2hPVovVivy9aCtZo5Bj9gvX0CpICOkg==</latexit><latexit sha1_base64="JW78xsNkxYX96sAmbZ9N4xCN/xs=">AAAB7HicdVBNS8NAEN3Ur1q/qh69LBbBU0hiaOut6KXHCqYttLFsttt26e4m7G6EEvobvHhQxKs/yJv/xk1bQUUfDDzem2FmXpQwqrTjfFiFtfWNza3idmlnd2//oHx41FZxKjEJcMxi2Y2QIowKEmiqGekmkiAeMdKJpte537knUtFY3OpZQkKOxoKOKEbaSAEfNO+8Qbni2Jf1qudXoWM7Ts313Jx4Nf/Ch65RclTACq1B+b0/jHHKidCYIaV6rpPoMENSU8zIvNRPFUkQnqIx6RkqECcqzBbHzuGZUYZwFEtTQsOF+n0iQ1ypGY9MJ0d6on57ufiX10v1qB5mVCSpJgIvF41SBnUM88/hkEqCNZsZgrCk5laIJ0girE0+JRPC16fwf9L2bNex3Ru/0rhaxVEEJ+AUnAMX1EADNEELBAADCh7AE3i2hPVovVivy9aCtZo5Bj9gvX0CpICOkg==</latexit><latexit sha1_base64="JW78xsNkxYX96sAmbZ9N4xCN/xs=">AAAB7HicdVBNS8NAEN3Ur1q/qh69LBbBU0hiaOut6KXHCqYttLFsttt26e4m7G6EEvobvHhQxKs/yJv/xk1bQUUfDDzem2FmXpQwqrTjfFiFtfWNza3idmlnd2//oHx41FZxKjEJcMxi2Y2QIowKEmiqGekmkiAeMdKJpte537knUtFY3OpZQkKOxoKOKEbaSAEfNO+8Qbni2Jf1qudXoWM7Ts313Jx4Nf/Ch65RclTACq1B+b0/jHHKidCYIaV6rpPoMENSU8zIvNRPFUkQnqIx6RkqECcqzBbHzuGZUYZwFEtTQsOF+n0iQ1ypGY9MJ0d6on57ufiX10v1qB5mVCSpJgIvF41SBnUM88/hkEqCNZsZgrCk5laIJ0girE0+JRPC16fwf9L2bNex3Ru/0rhaxVEEJ+AUnAMX1EADNEELBAADCh7AE3i2hPVovVivy9aCtZo5Bj9gvX0CpICOkg==</latexit>
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<latexit sha1_base64="/bCX4DJVJubkXg3a+75sbr6KDs0="></latexit><latexit sha1_base64="/bCX4DJVJubkXg3a+75sbr6KDs0="></latexit><latexit sha1_base64="/bCX4DJVJubkXg3a+75sbr6KDs0="></latexit><latexit sha1_base64="/bCX4DJVJubkXg3a+75sbr6KDs0="></latexit>

Low Energy Landscape

⇤obs
<latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit><latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit><latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit><latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit>

hhi = 0
<latexit sha1_base64="m5N9gKtaXf3tQPFIcXxH8XTZBh0=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiuCoZUXQjFN24rGAv0Cklk55pQzOZIckIZSj4Km5cKOLW53Dn25hpp6CiPwR+vnMO5+QPEsG1IeTTWVhcWl5ZLa2V1zc2t7bdnd2mjlPFoMFiEat2QDUILqFhuBHQThTQKBDQCkbXeb11D0rzWN6ZcQLdiA4kDzmjxqKeu+8LKgcC8BD7auYuMem5FVI9I7kwqZK5KYhXkAoqVO+5H34/ZmkE0jBBte54JDHdjCrDmYBJ2U81JJSN6AA61koage5m0/Mn+MiSPg5jZZ80eEq/T2Q00nocBbYzomaof9dy+Fetk5rwoptxmaQGJJstClOBTYzzLHCfK2BGjK2hTHF7K2ZDqigzNrGyDWH+U/y/aZ5UPVL1bk8rtasijhI6QIfoGHnoHNXQDaqjBmIoQ4/oGb04D86T8+q8zVoXnGJmD/2Q8/4FeRKUgA==</latexit><latexit sha1_base64="m5N9gKtaXf3tQPFIcXxH8XTZBh0=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiuCoZUXQjFN24rGAv0Cklk55pQzOZIckIZSj4Km5cKOLW53Dn25hpp6CiPwR+vnMO5+QPEsG1IeTTWVhcWl5ZLa2V1zc2t7bdnd2mjlPFoMFiEat2QDUILqFhuBHQThTQKBDQCkbXeb11D0rzWN6ZcQLdiA4kDzmjxqKeu+8LKgcC8BD7auYuMem5FVI9I7kwqZK5KYhXkAoqVO+5H34/ZmkE0jBBte54JDHdjCrDmYBJ2U81JJSN6AA61koage5m0/Mn+MiSPg5jZZ80eEq/T2Q00nocBbYzomaof9dy+Fetk5rwoptxmaQGJJstClOBTYzzLHCfK2BGjK2hTHF7K2ZDqigzNrGyDWH+U/y/aZ5UPVL1bk8rtasijhI6QIfoGHnoHNXQDaqjBmIoQ4/oGb04D86T8+q8zVoXnGJmD/2Q8/4FeRKUgA==</latexit><latexit sha1_base64="m5N9gKtaXf3tQPFIcXxH8XTZBh0=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiuCoZUXQjFN24rGAv0Cklk55pQzOZIckIZSj4Km5cKOLW53Dn25hpp6CiPwR+vnMO5+QPEsG1IeTTWVhcWl5ZLa2V1zc2t7bdnd2mjlPFoMFiEat2QDUILqFhuBHQThTQKBDQCkbXeb11D0rzWN6ZcQLdiA4kDzmjxqKeu+8LKgcC8BD7auYuMem5FVI9I7kwqZK5KYhXkAoqVO+5H34/ZmkE0jBBte54JDHdjCrDmYBJ2U81JJSN6AA61koage5m0/Mn+MiSPg5jZZ80eEq/T2Q00nocBbYzomaof9dy+Fetk5rwoptxmaQGJJstClOBTYzzLHCfK2BGjK2hTHF7K2ZDqigzNrGyDWH+U/y/aZ5UPVL1bk8rtasijhI6QIfoGHnoHNXQDaqjBmIoQ4/oGb04D86T8+q8zVoXnGJmD/2Q8/4FeRKUgA==</latexit><latexit sha1_base64="m5N9gKtaXf3tQPFIcXxH8XTZBh0=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiuCoZUXQjFN24rGAv0Cklk55pQzOZIckIZSj4Km5cKOLW53Dn25hpp6CiPwR+vnMO5+QPEsG1IeTTWVhcWl5ZLa2V1zc2t7bdnd2mjlPFoMFiEat2QDUILqFhuBHQThTQKBDQCkbXeb11D0rzWN6ZcQLdiA4kDzmjxqKeu+8LKgcC8BD7auYuMem5FVI9I7kwqZK5KYhXkAoqVO+5H34/ZmkE0jBBte54JDHdjCrDmYBJ2U81JJSN6AA61koage5m0/Mn+MiSPg5jZZ80eEq/T2Q00nocBbYzomaof9dy+Fetk5rwoptxmaQGJJstClOBTYzzLHCfK2BGjK2hTHF7K2ZDqigzNrGyDWH+U/y/aZ5UPVL1bk8rtasijhI6QIfoGHnoHNXQDaqjBmIoQ4/oGb04D86T8+q8zVoXnGJmD/2Q8/4FeRKUgA==</latexit>

hhi � v
<latexit sha1_base64="PnNIMHNKKfzglRJHzyG8dFG4N/c=">AAACAHicdZDNSsNAFIUn9a/Wv6gLF24Gi+CqJKLosujGZQVbC00ok+lNOnQyCTOTQgnd+CpuXCji1sdw59s4aVNQ0QMDh+/ey517gpQzpR3n06osLa+srlXXaxubW9s79u5eRyWZpNCmCU9kNyAKOBPQ1kxz6KYSSBxwuA9G10X9fgxSsUTc6UkKfkwiwUJGiTaobx94nIiIAx5iT86dF0V43LfrTuPcKYSdhrMwJXFLUkelWn37wxskNItBaMqJUj3XSbWfE6kZ5TCteZmClNARiaBnrCAxKD+fHTDFx4YMcJhI84TGM/p9IiexUpM4MJ0x0UP1u1bAv2q9TIeXfs5EmmkQdL4ozDjWCS7SwAMmgWo+MYZQycxfMR0SSag2mdVMCItL8f+mc9pwnYZ7e1ZvXpVxVNEhOkInyEUXqIluUAu1EUVT9Iie0Yv1YD1Zr9bbvLVilTP76Ies9y+kpZXH</latexit><latexit sha1_base64="PnNIMHNKKfzglRJHzyG8dFG4N/c=">AAACAHicdZDNSsNAFIUn9a/Wv6gLF24Gi+CqJKLosujGZQVbC00ok+lNOnQyCTOTQgnd+CpuXCji1sdw59s4aVNQ0QMDh+/ey517gpQzpR3n06osLa+srlXXaxubW9s79u5eRyWZpNCmCU9kNyAKOBPQ1kxz6KYSSBxwuA9G10X9fgxSsUTc6UkKfkwiwUJGiTaobx94nIiIAx5iT86dF0V43LfrTuPcKYSdhrMwJXFLUkelWn37wxskNItBaMqJUj3XSbWfE6kZ5TCteZmClNARiaBnrCAxKD+fHTDFx4YMcJhI84TGM/p9IiexUpM4MJ0x0UP1u1bAv2q9TIeXfs5EmmkQdL4ozDjWCS7SwAMmgWo+MYZQycxfMR0SSag2mdVMCItL8f+mc9pwnYZ7e1ZvXpVxVNEhOkInyEUXqIluUAu1EUVT9Iie0Yv1YD1Zr9bbvLVilTP76Ies9y+kpZXH</latexit><latexit sha1_base64="PnNIMHNKKfzglRJHzyG8dFG4N/c=">AAACAHicdZDNSsNAFIUn9a/Wv6gLF24Gi+CqJKLosujGZQVbC00ok+lNOnQyCTOTQgnd+CpuXCji1sdw59s4aVNQ0QMDh+/ey517gpQzpR3n06osLa+srlXXaxubW9s79u5eRyWZpNCmCU9kNyAKOBPQ1kxz6KYSSBxwuA9G10X9fgxSsUTc6UkKfkwiwUJGiTaobx94nIiIAx5iT86dF0V43LfrTuPcKYSdhrMwJXFLUkelWn37wxskNItBaMqJUj3XSbWfE6kZ5TCteZmClNARiaBnrCAxKD+fHTDFx4YMcJhI84TGM/p9IiexUpM4MJ0x0UP1u1bAv2q9TIeXfs5EmmkQdL4ozDjWCS7SwAMmgWo+MYZQycxfMR0SSag2mdVMCItL8f+mc9pwnYZ7e1ZvXpVxVNEhOkInyEUXqIluUAu1EUVT9Iie0Yv1YD1Zr9bbvLVilTP76Ies9y+kpZXH</latexit><latexit sha1_base64="PnNIMHNKKfzglRJHzyG8dFG4N/c=">AAACAHicdZDNSsNAFIUn9a/Wv6gLF24Gi+CqJKLosujGZQVbC00ok+lNOnQyCTOTQgnd+CpuXCji1sdw59s4aVNQ0QMDh+/ey517gpQzpR3n06osLa+srlXXaxubW9s79u5eRyWZpNCmCU9kNyAKOBPQ1kxz6KYSSBxwuA9G10X9fgxSsUTc6UkKfkwiwUJGiTaobx94nIiIAx5iT86dF0V43LfrTuPcKYSdhrMwJXFLUkelWn37wxskNItBaMqJUj3XSbWfE6kZ5TCteZmClNARiaBnrCAxKD+fHTDFx4YMcJhI84TGM/p9IiexUpM4MJ0x0UP1u1bAv2q9TIeXfs5EmmkQdL4ozDjWCS7SwAMmgWo+MYZQycxfMR0SSag2mdVMCItL8f+mc9pwnYZ7e1ZvXpVxVNEhOkInyEUXqIluUAu1EUVT9Iie0Yv1YD1Zr9bbvLVilTP76Ies9y+kpZXH</latexit>

m� ⇠ v
2
/M⇤ h�i ⇠ M⇤

<latexit sha1_base64="a0rmWpCmGBmBmyN/Q7UuXB95eEg="></latexit><latexit sha1_base64="a0rmWpCmGBmBmyN/Q7UuXB95eEg="></latexit><latexit sha1_base64="a0rmWpCmGBmBmyN/Q7UuXB95eEg="></latexit><latexit sha1_base64="a0rmWpCmGBmBmyN/Q7UuXB95eEg="></latexit>

hhi ' v
<latexit sha1_base64="enlv4/nTzUp5yd3HEkcFJkGBRHE=">AAACA3icdZDLSsNAFIYn9VbrLepON4NFcBUSUXRZdOOygr1AE8pketIOnUzizKRQSsGNr+LGhSJufQl3vo2TNoKK/jDw851zOHP+MOVMadf9sEoLi0vLK+XVytr6xuaWvb3TVEkmKTRowhPZDokCzgQ0NNMc2qkEEoccWuHwMq+3RiAVS8SNHqcQxKQvWMQo0QZ17T2fE9HngAfYl3PnKxbDLR517arrnLq5sOu4X6YgXkGqqFC9a7/7vYRmMQhNOVGq47mpDiZEakY5TCt+piAldEj60DFWkBhUMJndMMWHhvRwlEjzhMYz+n1iQmKlxnFoOmOiB+p3LYd/1TqZjs6DCRNppkHQ+aIo41gnOA8E95gEqvnYGEIlM3/FdEAkodrEVjEhfF2K/zfNY8dzHe/6pFq7KOIoo310gI6Qh85QDV2hOmogiu7QA3pCz9a99Wi9WK/z1pJVzOyiH7LePgEuApc2</latexit><latexit sha1_base64="enlv4/nTzUp5yd3HEkcFJkGBRHE=">AAACA3icdZDLSsNAFIYn9VbrLepON4NFcBUSUXRZdOOygr1AE8pketIOnUzizKRQSsGNr+LGhSJufQl3vo2TNoKK/jDw851zOHP+MOVMadf9sEoLi0vLK+XVytr6xuaWvb3TVEkmKTRowhPZDokCzgQ0NNMc2qkEEoccWuHwMq+3RiAVS8SNHqcQxKQvWMQo0QZ17T2fE9HngAfYl3PnKxbDLR517arrnLq5sOu4X6YgXkGqqFC9a7/7vYRmMQhNOVGq47mpDiZEakY5TCt+piAldEj60DFWkBhUMJndMMWHhvRwlEjzhMYz+n1iQmKlxnFoOmOiB+p3LYd/1TqZjs6DCRNppkHQ+aIo41gnOA8E95gEqvnYGEIlM3/FdEAkodrEVjEhfF2K/zfNY8dzHe/6pFq7KOIoo310gI6Qh85QDV2hOmogiu7QA3pCz9a99Wi9WK/z1pJVzOyiH7LePgEuApc2</latexit><latexit sha1_base64="enlv4/nTzUp5yd3HEkcFJkGBRHE=">AAACA3icdZDLSsNAFIYn9VbrLepON4NFcBUSUXRZdOOygr1AE8pketIOnUzizKRQSsGNr+LGhSJufQl3vo2TNoKK/jDw851zOHP+MOVMadf9sEoLi0vLK+XVytr6xuaWvb3TVEkmKTRowhPZDokCzgQ0NNMc2qkEEoccWuHwMq+3RiAVS8SNHqcQxKQvWMQo0QZ17T2fE9HngAfYl3PnKxbDLR517arrnLq5sOu4X6YgXkGqqFC9a7/7vYRmMQhNOVGq47mpDiZEakY5TCt+piAldEj60DFWkBhUMJndMMWHhvRwlEjzhMYz+n1iQmKlxnFoOmOiB+p3LYd/1TqZjs6DCRNppkHQ+aIo41gnOA8E95gEqvnYGEIlM3/FdEAkodrEVjEhfF2K/zfNY8dzHe/6pFq7KOIoo310gI6Qh85QDV2hOmogiu7QA3pCz9a99Wi9WK/z1pJVzOyiH7LePgEuApc2</latexit><latexit sha1_base64="enlv4/nTzUp5yd3HEkcFJkGBRHE=">AAACA3icdZDLSsNAFIYn9VbrLepON4NFcBUSUXRZdOOygr1AE8pketIOnUzizKRQSsGNr+LGhSJufQl3vo2TNoKK/jDw851zOHP+MOVMadf9sEoLi0vLK+XVytr6xuaWvb3TVEkmKTRowhPZDokCzgQ0NNMc2qkEEoccWuHwMq+3RiAVS8SNHqcQxKQvWMQo0QZ17T2fE9HngAfYl3PnKxbDLR517arrnLq5sOu4X6YgXkGqqFC9a7/7vYRmMQhNOVGq47mpDiZEakY5TCt+piAldEj60DFWkBhUMJndMMWHhvRwlEjzhMYz+n1iQmKlxnFoOmOiB+p3LYd/1TqZjs6DCRNppkHQ+aIo41gnOA8E95gEqvnYGEIlM3/FdEAkodrEVjEhfF2K/zfNY8dzHe/6pFq7KOIoo310gI6Qh85QDV2hOmogiu7QA3pCz9a99Wi9WK/z1pJVzOyiH7LePgEuApc2</latexit>
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<latexit sha1_base64="PigglsdTLxgfbMgKMsjzdNwaoCI="></latexit>

FIG. 7. In our model the landscape includes a high energy sector (left panel) and a low energy sector (right panel). The high
energy sector is generated by fields of mass close to the cuto↵ m� ⇠ M⇤ which does not have enough vacua to scan the CC down
to ⇤obs ' meV4, but scans m

2
H to the weak scale. The low energy sector is generated by fields of mass m� ⇠ v

2
/M⇤ and has a

number of non-degenerate minima dependent on the Higgs vev. When hhi ' v we can scan the CC down to ⇤obs.

⇤obs
<latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit><latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit><latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit><latexit sha1_base64="5bX6DkK1OgkI76WvQytpnxPZxpQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBovgKiSi6LLoxoWLCvYBbQiTyaQdOpkJMxOlxH6KGxeKuPVL3Pk3TtoUVPTAwOGcc7l3TpgyqrTrflqVpeWV1bXqem1jc2t7x67vdpTIJCZtLJiQvRApwignbU01I71UEpSEjHTD8WXhd++IVFTwWz1JiZ+gIacxxUgbKbDrg2sTjlCQD2QCRaimgd1wnVO3AHQdd0FKxSuVBijRCuyPQSRwlhCuMUNK9T031X6OpKaYkWltkCmSIjxGQ9I3lKOEKD+fnT6Fh0aJYCykeVzDmfp9IkeJUpMkNMkE6ZH67RXiX14/0/G5n1OeZppwPF8UZwxqAYseYEQlwZpNDEFYUnMrxCMkEdamrZopYfFT+D/pHDue63g3J43mRVlHFeyDA3AEPHAGmuAKtEAbYHAPHsEzeLEerCfr1XqbRytWObMHfsB6/wIw2pPy</latexit>

High Energy Landscape

Low Energy Landscape 

hhi = 0
<latexit sha1_base64="m5N9gKtaXf3tQPFIcXxH8XTZBh0=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiuCoZUXQjFN24rGAv0Cklk55pQzOZIckIZSj4Km5cKOLW53Dn25hpp6CiPwR+vnMO5+QPEsG1IeTTWVhcWl5ZLa2V1zc2t7bdnd2mjlPFoMFiEat2QDUILqFhuBHQThTQKBDQCkbXeb11D0rzWN6ZcQLdiA4kDzmjxqKeu+8LKgcC8BD7auYuMem5FVI9I7kwqZK5KYhXkAoqVO+5H34/ZmkE0jBBte54JDHdjCrDmYBJ2U81JJSN6AA61koage5m0/Mn+MiSPg5jZZ80eEq/T2Q00nocBbYzomaof9dy+Fetk5rwoptxmaQGJJstClOBTYzzLHCfK2BGjK2hTHF7K2ZDqigzNrGyDWH+U/y/aZ5UPVL1bk8rtasijhI6QIfoGHnoHNXQDaqjBmIoQ4/oGb04D86T8+q8zVoXnGJmD/2Q8/4FeRKUgA==</latexit><latexit sha1_base64="m5N9gKtaXf3tQPFIcXxH8XTZBh0=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiuCoZUXQjFN24rGAv0Cklk55pQzOZIckIZSj4Km5cKOLW53Dn25hpp6CiPwR+vnMO5+QPEsG1IeTTWVhcWl5ZLa2V1zc2t7bdnd2mjlPFoMFiEat2QDUILqFhuBHQThTQKBDQCkbXeb11D0rzWN6ZcQLdiA4kDzmjxqKeu+8LKgcC8BD7auYuMem5FVI9I7kwqZK5KYhXkAoqVO+5H34/ZmkE0jBBte54JDHdjCrDmYBJ2U81JJSN6AA61koage5m0/Mn+MiSPg5jZZ80eEq/T2Q00nocBbYzomaof9dy+Fetk5rwoptxmaQGJJstClOBTYzzLHCfK2BGjK2hTHF7K2ZDqigzNrGyDWH+U/y/aZ5UPVL1bk8rtasijhI6QIfoGHnoHNXQDaqjBmIoQ4/oGb04D86T8+q8zVoXnGJmD/2Q8/4FeRKUgA==</latexit><latexit sha1_base64="m5N9gKtaXf3tQPFIcXxH8XTZBh0=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiuCoZUXQjFN24rGAv0Cklk55pQzOZIckIZSj4Km5cKOLW53Dn25hpp6CiPwR+vnMO5+QPEsG1IeTTWVhcWl5ZLa2V1zc2t7bdnd2mjlPFoMFiEat2QDUILqFhuBHQThTQKBDQCkbXeb11D0rzWN6ZcQLdiA4kDzmjxqKeu+8LKgcC8BD7auYuMem5FVI9I7kwqZK5KYhXkAoqVO+5H34/ZmkE0jBBte54JDHdjCrDmYBJ2U81JJSN6AA61koage5m0/Mn+MiSPg5jZZ80eEq/T2Q00nocBbYzomaof9dy+Fetk5rwoptxmaQGJJstClOBTYzzLHCfK2BGjK2hTHF7K2ZDqigzNrGyDWH+U/y/aZ5UPVL1bk8rtasijhI6QIfoGHnoHNXQDaqjBmIoQ4/oGb04D86T8+q8zVoXnGJmD/2Q8/4FeRKUgA==</latexit><latexit sha1_base64="m5N9gKtaXf3tQPFIcXxH8XTZBh0=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiuCoZUXQjFN24rGAv0Cklk55pQzOZIckIZSj4Km5cKOLW53Dn25hpp6CiPwR+vnMO5+QPEsG1IeTTWVhcWl5ZLa2V1zc2t7bdnd2mjlPFoMFiEat2QDUILqFhuBHQThTQKBDQCkbXeb11D0rzWN6ZcQLdiA4kDzmjxqKeu+8LKgcC8BD7auYuMem5FVI9I7kwqZK5KYhXkAoqVO+5H34/ZmkE0jBBte54JDHdjCrDmYBJ2U81JJSN6AA61koage5m0/Mn+MiSPg5jZZ80eEq/T2Q00nocBbYzomaof9dy+Fetk5rwoptxmaQGJJstClOBTYzzLHCfK2BGjK2hTHF7K2ZDqigzNrGyDWH+U/y/aZ5UPVL1bk8rtasijhI6QIfoGHnoHNXQDaqjBmIoQ4/oGb04D86T8+q8zVoXnGJmD/2Q8/4FeRKUgA==</latexit>
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FIG. 8. Values of the Cosmological Constant in our two-sectors landscape. When hhi = 0 the high energy landscape (left panel
of Fig. 7) does not have enough minima to scan the CC from M

4
⇤ down to ⇤obs ' meV4. As we turn on hhi the degeneracy in

the vacua of the low energy landscape (right panel of Fig. 7) is broken and when hhi = v we can scan down to ⇤obs. If hhi � v
2

the low energy landscape loses all its minima but one and from the point of view of the CC we have the same problem as in the
hhi = 0 situation.
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To scan the CC to its observed value, we need the splittings
in the IR landscape to be larger than ΔΛUV. Then we must
have

κ2μ2μ2B ≫
M4

!
NUV

μ2ΛH

Λ3
QCD

; ð45Þ

which gives a lower bound on μ2B,

μ2B ≫
1

NUVκ2
M4

!ΛH

Λ3
QCD

: ð46Þ

If this happens we can also find small CC vacua in this part
of the landscape. But note that we can never find a vacuum
that looks like our world here. While the W/Z bosons are
massive, near the cutoff ΛH, the fermions are massless in
the effective field theory beneath ΛH. If we integrate out
H2, the 4 fermi operators ðqqcÞðeecÞ=m2

2 are generated and
leptons also get minuscule masses ∼Λ3

QCD=m
2
2 ∼ μ2=ΛH

after chiral symmetry breaking. But if we suppose the
parameters of the model are such as to have μ2 ≲ μ2B ≲ v2,
the lepton masses are suppressed by at least by a factor of
v=ΛH compared to our world. In this situation for atoms to
form, the temperature of the Universe must drop by a factor
of v=ΛH further relative to our Universe, meaning that the
CC must be further smaller by a factor of ð v

ΛH
Þ4 before

atoms can form. It could easily be that NIR ¼ 2nϕ is not
large enough to realize this possibility. Thus while finding
vacua with tiny CC suppressed by 1=NIR ¼ 2−nϕ is possible
with m2

1 ∼ −Λ2
H, forcing m2

2 > 0 to be tuned small, these
worlds look nothing like ours. It is only possible to get a
world that looks like ours with m2

1 < 0 and m2
2 < 0. As we

have seen in our discussion of the phenomenology of this
model, since the weak scale is set by the largest of the
Higgs VEVs, this forces the existence of new light charged
and neutral Higgs states which we cannot decouple or
tune away.

V. ULTRALIGHT DARK MATTER FROM WEAK
SCALE TRIGGERS

In this section we describe a very interesting feature of
our low energy landscape: it provides new dark matter
(DM) candidates whose relic abundance is rather insensi-
tive to the high energy history of our Universe and it is only
determined by the DM mass and its coupling to the SM.
Take H1H2 as a trigger. At the time of the electroweak

phase transition (EWPT), hH1H2i turns on, displacing the
new scalars by an amount Δϕ ¼ OðM!Þ. The correspond-
ing energy density ρϕ ∼m2

ϕM
2
! ∼ κ2v4 depends only on the

ϕ’s coupling to the SM κ. So to a first approximation the
relic density today depends only on κ and the scalar mass
mϕ. This is reminiscent of weakly interacting massive
particles (WIMPs), whose abundance is uniquely deter-
mined by their coupling to the SM and their mass. In the
case of WIMPs initial conditions are washed out by
electroweak interactions with the SM bath, in our case
by the EWPT displacement triggered byH1H2. WIMPs are
insensitive to initial conditions if the Universe is reheated
not too far below the dark matter mass, while in our case we
need the initial SM temperature to be above that of the
EWPT. The above statements can be made more explicit by
computing the relic density of the scalars from their
classical equation of motion

ϕ̈þ 3H _ϕþ
∂VNϕ

∂ϕ þ κϵM!ffiffiffiffiffinϕ
p hH1H2iT ¼ 0: ð47Þ

At temperatures T ≫ v we have hH1H2iT ¼ 0, so
initially we can neglect the last term in the equation.
After the EWPT, the interaction with the Higgs only gives a
constant shift to the scalar potential. Therefore the only
effect of the coupling to the Higgs is to give a kick Δϕ ¼
OðM!Þ to the new scalars at T ≃ v.
The second and third terms in the equation determine

when the new scalars start to oscillate, transitioning from
dark energy to dark matter. Since the quartic and trilinear
coupling of ϕ are largely subdominant at the scale of the
mass we have ∂VNϕ=∂ϕ ≃m2

ϕϕ. So the evolution of ϕ is
determined by the value of mϕ in units of Hubble. We
imagine that the ϕ potential in Eq. (20) has its zero-
temperature form throughout the history of the Universe,
i.e., the sector generating this potential has dynamics above
its reheating temperature to avoid domain-wall problems.
Then mϕ is temperature independent in our analysis. There
are two relevant regimes for mϕ. It can be larger or smaller
than Hubble at the electroweak phase transition, HðvÞ.
There are also two natural possibilities for the initial (i.e.,
T ≫ v) displacement of the scalars from their minimum,
either Δϕ ∼M! or Δϕ < M!. We start by considering the
casemϕ < HðvÞ. The scalars are frozen in place by Hubble
friction until after the EWPT. When the phase transition
happens, the scalar potential is shifted by the Higgs vev,

FIG. 8. The smallest CC in the landscape as a function of
μ2 ≡ hH1H2i. In the light blue area the CC is smaller than its
observed value, while for μ2 > μ2B or μS < μ2S it is much larger,
M4

!=NUV ≫ meV4.
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B. Experimental constraints

In this section we discuss current constraints and future
probes of the new Higgs doublet, which are summarized in
Figs. 1 and 5. The parameter λ345 is central to our discussion.
It determines the maximum viable mH from Eq. (13) and it
sets H couplings to SM fermions and bosons in Eq. (16).
Lower bounds on m2

H! ∼ −ðλ4 þ λ5Þv2 and mA ¼ −λ5v2
determine a natural lower bound on λ345 ¼ λ3 þ λ4 þ λ5. In
each panel of Figs. 1 and 5 we take λ345 proportional tom2

H! .
This explains the nontrivial dependence of H phenomenol-
ogy on mH! in Fig. 1. In Fig. 5 we consider three different
scenarios: λ345 ¼ ð0.01; 0.1; 1Þð2m2

H!=v2Þ, corresponding
to three levels of tuning: 1%; 10%, and no tuning. Tuning
λ345 small decreasesH couplings to fermions. This typically

increases the allowed parameter space as shown in Fig. 5, but
does not allow todecoupleH and can lead toH → γγ become
the dominant decay channel.
There are areas of our parameter space that are theoretically

inaccessible. These are shown ingray inFigs. 1 and5.At large
mH and λ345 there is no real solution for λ1;2 that gives the
observed SM Higgs mass. This happens when the argument
of the square root in Eq. (13) becomes negative. The second
set of theoretical constraints arises from running of the
quartics. At large mH and small v1, λ1 becomes large and
one can get low energy Landau poles from dλ1=dt≃
ð3=4π2Þλ21. A similar situation occurs from the running of
λ4;5 when mA and/or mH! become large, as shown in Fig. 1.
The remaining constraints in Figs. 1 and 5 are discussed in the
next two subsections, starting with direct searches.

FIG. 5. Experimental constraints on the CP-even HiggsH formH! ¼ mA and different values of λ345. From top to bottom we increase
mH! . From left to right we move from 1% tuning (λ345 ¼ 0.01jλ4 þ λ5j) to natural values of the quartics (λ345 ¼ jλ4 þ λ5j). In red we
show the bound from eþe− → Z → AH at LEP [3] and in yellow fromHZ associated production [3] followed by decays to fermions. In
light blue we display the current sensitivity ofH → γγ at LEP and the LHC [20–22] and a projection for the HL-LHC obtained rescaling
[22]. In light green we show bounds from searches for B → Kð&ÞH → Kð&Þμμ at LHCb [23,24]. Indirect constraints from Higgs coupling
measurements (purple and blue) are discussed in Sec. III B 2. The pink shaded area shows the strongest bound point-by-point between
searches for flavor changing processes, mainly b → sγ [7,8], and LHC searches for t → Hþb [9–12]. Theoretical constraints (in gray)
from low energy Landau poles and the SM Higgs mass are summarized at the beginning of Sec. III B.
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Light Scalar Dark Matter 
(Wave Dark Matter)

Astrophysical constraints on 
fuzzy dark matter

generating a displacement of OðM"Þ. Therefore, regardless
of the initial misalignment, the new scalars start to oscillate
and redshift as cold dark matter with Δϕ ∼OðM"Þ when
mϕ ≃H. In this case initial conditions change the relic
density at most at Oð1Þ.
In the second case, mϕ > HðvÞ, the scalars start to

oscillate before the EWPT. Their initial energy density
starts to redshift at T > v and when T ≃ v it is already
smaller than m2

ϕM
2
". Therefore the kick imparted by the

EWPT is responsible for the dominant contribution to the
energy density.
Solving Eq. (47) we obtain that the right relic density is

given by

κ ∼
m3=4

ϕ M1=4
Pl

v
; HðvÞ > mϕ

κ ∼
ffiffiffiffiffiffiffiffi
v

MPl

r
; HðvÞ ≤ mϕ: ð48Þ

To highlight the parametrics we have used the rough
approximation Teq ∼ v2=MPl for the temperature of matter
radiation equality. We do not use this approximation in
figures and when quoting numerical results. Given that κ
determines the coupling of the new scalars to the SM, we
have a target for ultralight dark matter and fifth force
searches, shown in Fig. 9. In this section for simplicity we
neglect the Oð1Þ difference between v2 and v1v2. We also
take λ345 ≪ λ2 so that at leading order in v1=v we can
neglect Oð1Þ factors introduced in Fig. 9 by the mixing of
the two Higgses. The viable ranges for the dark matter mass
and dark matter coupling are

10−22 eV≲mϕ ≲ keV 10−19 ≲ κ ≲ 10−5: ð49Þ

The upper bound on the dark matter mass is determined by
not lowering the cutoff M" below 10 TeV. Note that even
at the upper end of this range mϕ ≃ keV the lifetime of the
scalars is about 1020 times the age of the Universe. The
lower bound is determined by astrophysical measurements
of small scale structure. The precise lower bound on the
DM mass is still the subject of active research, see for
instance [135–141].
We have obtained our previous results neglecting ϕ3 and

ϕ4 terms in the potential. These anharmonic terms are too
small to have a measurable impact on structure formation.
One conservative way to see this is to show that the effective
Jeans length that they induce [158,159] is smaller than the
typical size of a galaxy (∼Mpc) at all times between today
and matter radiation equality. This is satisfied in all our
DM parameter space. Imposing the same requirement
on the Jeans length induced by the ϕ mass: LJðmϕÞ ∼
ðM2

Pl=ρϕmϕÞ1=2 leads to mϕ ≳ 6 × 10−21 eV. This is con-
sistent with observational bounds on the lightest viable DM
mass and comparable to our theoretical lower bound in
Eq. (49). As mentioned above, establishing a precise lower
bound on the DM mass is still the subject of active research
and goes beyond the scope of this work.
In Fig. 9 we also show laboratory and astrophysical

constraints on ϕ DM. They include tests of the equivalence
principle [142–145], tests of the Newtonian and Casimir
potentials (5th force) [146–154], stellar cooling [155], and
black hole super-radiance [156,157]. Fifth force and equiv-
alence principle constraints were translated on bounds on the
trilinear coupling of a scalar coupled to the Higgs boson in
[160,161]. The bound from super-radiance is cut off by the
quartic ϵ2 that at fixed mϕ and κ scales as ϵ2 ∼m4

ϕ=ðv4κ2Þ.
Future laboratory probes of our scalars include torsion

balance experiments [160], atom interferometry [162],
optical/optical clock comparisons and nuclear/optical clock
comparisons [159], and resonant mass detectors (DUAL
and SiDUAL [163]). We do not show them in the figure
because they areOð15Þ orders of magnitude away from the
ϕ dark matter line.
In addition to the laboratory and astrophysical constraints

shown in the figure, Planck’s measurement of the power
spectrum of isocurvature perturbations [164] sets a mild
constraint on Hubble during inflation Hk ≲ 10−5N2 M"×
ðΩc=ΩϕÞ≲ 1018 GeVðΩc=ΩϕÞ. The subscript k means that
Hubble is evaluated when the perturbation leaves the horizon
k ¼ aH and is subsequently frozen. In quoting the bound
we have used the most constraining scale measured by
Planck k0 ¼ 0.002 Mpc−1 and assumed isocurvature per-
turbations that are completely uncorrelated with curvature
perturbations.
As we noted at the end of Sec. II we need to break the

H1 → −H1 symmetry to avoid a domain wall problem.

FIG. 9. Laboratory and astrophysical constraints on scalars
coupled to the Higgs boson via the trilinear interaction
κmϕ

Pnϕ
i¼1 ϕijHj2= ffiffiffiffiffinϕ

p [we neglect unimportant Oð1Þ factors
introduced by the mixing of the two Higgses]. The bounds
include tests of the equivalence principle [142–145], tests of the
Newtonian and Casimir potentials (5th force) [146–154], stellar
cooling [155], and black hole super-radiance [156,157]. The pink
solid line shows the target given by the scalars being dark matter.
We shaded in gray the region where κ > 1 (i.e., ΛH ≲ TeV).
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Where is new physics?



My belief on new physics
• Weak scale supersymmetry at multi-TeV 

(suggested by Higgs mass)

• It is beyond the horizon we can see now and 
we need a taller tower to extend the horizon



My belief on new physics
• Weak scale supersymmetry at multi-TeV 

(suggested by Higgs mass)

• Tall tower? bending light? mirror?
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Figure 3: Next-to-leading order prediction for the Higgs mass mh in High-Scale Supersymmetry

(blue, lower) and Split Supersymmetry (red, upper) for tan � = {1, 2, 4, 50}. The thickness of

the lower boundary at tan � = 1 and of the upper boundary at tan � = 50 shows the uncertainty

due to the present 1� error on ↵3 (black band) and on the top mass (larger colored band).

type-I see-saw and fix the largest right-handed neutrino Yukawa coupling to its “minimal”

value, g⌫ =
p
matmM/v, where M is the right-handed neutrino mass and matm ⇡ 0.06 eV is

the light neutrino mass renormalized at M . Taking into account its RGE e↵ects at two loops,

we find that, for m̃ > M , the predicted Higgs mass in High-Scale Supersymmetry increases as

shown in fig. 4. The e↵ect is roughly equivalent to the following correction to the high-energy

matching condition:

��(m̃) '
Mm⌫

4⇡2v2
ln

m̃

M
for m̃ > M (29)

which is irrelevant if M <
⇠ 1014 GeV.

5.1 Implications of present Higgs searches at the LHC

Recent data from ATLAS and CMS provide a 99% CL upper bound on the SM Higgs mass of 128

GeV and a hint in favor of a Higgs mass in the 124�126GeV range [19]. The main implications

for the scale of supersymmetry breaking can be read from fig. 3 and are more precisely studied

in fig. 5, where we perform a fit taking into account the experimental uncertainties on the top

mass and the strong coupling.

The scale of Split Supersymmetry is constrained to be below a few 108 GeV. This implies
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How small is small?
Charge quantization for |Qatom | ≤ 10−20e ,

GUT, monopole, …
Qatom = 0

 from MHD of solar windmγ < 10−18 eV mγ = 0



Solar Orbit Eccentricity 

1
10

∼
1

100
≪ 1

Kepler’s model 

ϵ = 0

Kepler’s law 

ϵ ≠ 0



Proxima Centauri
4.22 lyr
270,000 AU



1
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1
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1

10120

D to the first nearest star
D to the second nearest star

eccentricity cosmological constant density perturbation

1

105

All small numbers are related to the observer.
(Anthropic principle)

Is there a certain criterion to believe it is zero?

Geocentrism Kepler model -1997 1/1000 without DM



Where is new physics?

Absence of new physics below TeV might be due to anthropic principle.



Toy World
e+e- and pion at MeV 
QCD at TeV

Suppose we build colliders at the pion mass







What can we know from physics at the pion mass?

e+e− → π0 → γγ

m2
π± − m2

π0
=

3α
4π

Λ2
mπ0 = 10 MeV

Λ = TeV

mπ± ∼ 50 GeV

me = 0.5 MeV

?



Lesson from X750
Diphoton excess from Dec. 2015

ECFA Linear Collider Workshop, June 2016, Santander, Spain

People started to discuss photon collider at 750 GeV

Copious production of pions?


Be humble!

Don’t give up!


Axion…

Monopole…



Thank you


