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Hadronic physics before and after 2003

Consensus before 2003:

Quark model provides a decent description of low-lying hadrons

Quark model works surprisingly well even for light flavours

Heavy flavours (c and b) comply with nonrelativistic theory

Relativistic corrections improve the description

Experiment gradually fills “missing states”

Lattice provides additional/alternative source of information

Situation after 2003:

X(3872) observed by Belle with properties at odds with quark model

Number of such unconventional hadrons with heavy quarks grows fast

New branch of hadrons spectroscopy — exotic XY Z states
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“Exotic” versus “ordinary”

“Ordinary” hadron = Q̄Q meson or QQQ baryon

“Exotic” hadron = not ordinary hadron

Simplest exotic hadron = tetraquark (QQ̄qq̄)

q Q̄
Q q̄ Compact tetraquarks (bound by confinement)

QQ̄

q

q̄
Hadro-Quarkonium (compact Q̄Q core plus light-quark cloud)

Q̄q

q̄Q Hadronic molecule (extended object)

Molecule = large probability to observe
resonance in hadron-hadron channel
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Spectrum of charmonium
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Spectrum of bottomonium
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Effect of hadronic loops

|Ψ〉 =

( √
Z|ψ0〉

χ(p)|H1H2〉

)

= +

Flatté:
− 1

2
g

E−Ef+ i
2
g
√

2µE
=⇒ T

H1 H1

H2 H2
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Effective field theory for hadronic molecules

Λ
√
mQ∆

p

mπ
integrate outtreat explicitly

√
mQEB

Q

Binding π-exchange Coupled channels Cut-off

EFT convergence parameter: χ = Q/Λ

Interaction potential between heavy hadrons:

Includes all relevant interactions π

Complies with relevant symmetries

Incorporates coupled-channel dynamics

Expanded in powers of p2/Λ2 and truncated at necessary order (LO, NLO...)

Iterated to all orders via (multichannel) Lippmann-Schwinger equation

T = V − V GT
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Effective field theory for hadronic molecules

Free parameters:

Low-energy constants

Couplings to hadronic channels

Input (combined analysis):

Line shapes (Dalitz plots)

Partial branchings

Output:

Pole position M0 (“mass”= Re(M0), “width”= 2× Im(M0))

Nature of state (compositeness as a cross check)

Predictions:

New properties of “old” state: line shapes, partial widths,...

Properties of “new” states: poles, line shapes, partial
widths,...

Chiral extrapolations (lattice data interpretation)
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Heavy quark symmetry

Exotic XYZ states contain heavy quarks (HQ)

In the limit mQ →∞ (mQ � ΛQCD) spin of HQ decouples

=⇒ Heavy Quark Spin Symmetry (HQSS)

For realistic mQ’s HQSS is approximate but accurate symmetry of QCD

HQSS relates properties of states with different HQ spin orientation

=⇒ Spin partners

Prediction!
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Combined analysis

Multiple individual analises =⇒ Single combined analysis
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Twins Zb(10610) & Zb(10650)

I = 1 JPC = 1+−

Minimal quark content: b̄bq̄q

Υ(10860)→ πZ
(′)
b → π

[
BB̄(∗)]

Υ(10860)→ πZ
(′)
b → π

[
πhb(1, 2P )

]

Υ(10860)→ πZ
(′)
b → π

[
πΥ(1, 2, 3S)

]
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Zb’s (JPC = 1+−) and WbJ ’s (JPC = J++) in decays of Υ(10860)
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M

Zb(10610) ∼ BB̄∗ ∼ 0−q̄b ⊗ 1−
b̄q
∼ 1−

b̄b
⊗ 0−q̄q + 0−

b̄b
⊗ 1−q̄q

Z ′b(10650) ∼ B∗B̄∗ ∼ 1−q̄b ⊗ 1−
b̄q
∼ 1−

b̄b
⊗ 0−q̄q − 0−

b̄b
⊗ 1−q̄q

(Bondar et al’2011,Voloshin’2011,...)
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Coupled-channel problem

Elastic potential:

Vel-el = VCT(to order O(p0))+Vπ

Coupled channels:

1+− : BB̄∗(3S1,−), B∗B̄∗(3S1), BB̄∗(3D1,−), B∗B̄∗(3D1)

0++ : BB̄(1S0), B∗B̄∗(1S0), B∗B̄∗(5D0)

1++ : BB̄∗(3S1,+), BB̄∗(3D1,+), B∗B̄∗(5D1)

2++ : B∗B̄∗(5S2), BB̄(1D2), BB̄∗(3D2),

B∗B̄∗(1D2), B∗B̄∗(5D2), B∗B̄∗(5G2)

Lippmann-Schwinger equation (V eff = Vel-el +
∑

inel Vel-inel-el):

Tαβ(M,p, p′) = V eff
αβ (p, p′)−

∑

γ

∫
d3q

(2π)3
V eff
αγ (p, q)Gγ(M, q)Tγβ(M, q, p′)

12 / 28



Introduction Prerequisites EFT Zb/WbJ Zcs T+
cc X(6200)/X(6900) Conclusions

Coupled-channel problem

Elastic potential:

Vel-el = VCT(to order O(p2))+Vπ
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Fitted line shapes for Zb’s
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Predicted line shapes for WbJ ’s
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Role of pions

2++
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Blue dashed line — prediction of the pionless theory

Black solid line — prediction of the full theory with pions
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Strange Zcs(3982)

JPC = 1+−

Minimal quark content: cc̄sq̄

e+e− → K+
[
D−s D

∗0 +D∗−s D0
]
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Expectations

Twin bottomonium-like Zb states (I = 1, JPC = 1+−) as B(∗)B̄∗ molecules

Zb(10610) ∼ BB̄∗ ∼ 0−q̄b ⊗ 1−
b̄q
∼ 1−

b̄b
⊗ 0−q̄q + 0−

b̄b
⊗ 1−q̄q

Z ′b(10650) ∼ B∗B̄∗ ∼ 1−q̄b ⊗ 1−
b̄q
∼ 1−

b̄b
⊗ 0−q̄q − 0−

b̄b
⊗ 1−q̄q

Similar pattern in the spectrum of charmonium

Zc(3900) ∼ DD̄∗

Z ′c(4020) ∼ D∗D̄∗

Flavour SU(3) for light quarks

=⇒ Accurate for couplings & potentials
=⇒ Explicit breaking via ms � mu,d

=⇒ Simple relation between potentials in I = 1/2 and I = 1 channels

Expect: Zbs (
√
s & 11.2 GeV) and Zcs (

√
s & 4.5 GeV) molecular states exist
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s & 4.5 GeV) molecular states exist
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Amplitudes
<latexit sha1_base64="xFpgjDIVUPqZYOt8vMenJlnSVEc=">AAACJ3icbVDLTgJBEJz1ieAD9OhlIzHxRIAQ5YioiUdM5JEAIbNDAyOzM5uZXiLZ7D941T/wa7wZPfon7gIHASvppFLVne4uxxPcYD7/bW1sbm3v7Cb2kqn9g8OjdOa4YZSvGdSZEkq3HGpAcAl15Cig5WmgriOg6YxvYr85AW24ko849aDr0qHkA84oRlLjtheYYthLZ/O5/Az2OiksSJYsUOtlrFSnr5jvgkQmqDHtsofdgGrkTECY7PgGPMrGdAjtiErqgukGs2tD+zxS+vZA6agk2jP170RAXWOmrhN1uhRHZtWLxf+8to+Dcjfg0vMRJJsvGvjCRmXHr9t9roGhmEaEMs2jW202opoyjAJa2gKolHDUc5hMdq6xCkMu7+SEayXjjwOkji+oDoMOcjmN4yushrVOGsVc4TJXeihlK9VFkAlySs7IBSmQK1Ih96RG6oSRJ/JCXsmb9W59WJ/W17x1w1rMnJAlWD+/vQympg==</latexit>

Ds2

<latexit sha1_base64="pBn/2RBUbQ10NfwbrAwdAIjLPyg=">AAACK3icbVDLSgNBEJz1bXzr0ctgEMRDSETUY3yBRwWjYjaG3kknDs7OLDO9wbDsX3jVP/BrPCle/Q8nMQdfBQ1FVTfdXVGipKNy+TUYGR0bn5icmi7MzM7NLywuLV84k1qBNWGUsVcROFRSY40kKbxKLEIcKbyM7g77/mUXrZNGn1MvwUYMHS3bUgB56TqMwPKjprvZbC4Wy6XyAPwvqQxJkQ1x2lwKZsKWEWmMmoQC5+p7CTUysCSFwrwQpg4TEHfQwbqnGmJ0jWxwcc7XvdLibWN9aeID9ftEBrFzvTjynTHQrfvt9cX/vHpK7b1GJnWSEmrxtaidKk6G99/nLWlRkOp5AsJKfysXt2BBkA/pxxYkY1Rk7vNCIdynA+xIfay70hrd/zgjiFIFNs9CkrqX+/gqv8P6Sy62SpWd0vbZdrF6MAxyiq2yNbbBKmyXVdkJO2U1JphmD+yRPQXPwUvwFrx/tY4Ew5kV9gPBxyc0Xqfd</latexit>

D̄⇤
s

<latexit sha1_base64="pBn/2RBUbQ10NfwbrAwdAIjLPyg=">AAACK3icbVDLSgNBEJz1bXzr0ctgEMRDSETUY3yBRwWjYjaG3kknDs7OLDO9wbDsX3jVP/BrPCle/Q8nMQdfBQ1FVTfdXVGipKNy+TUYGR0bn5icmi7MzM7NLywuLV84k1qBNWGUsVcROFRSY40kKbxKLEIcKbyM7g77/mUXrZNGn1MvwUYMHS3bUgB56TqMwPKjprvZbC4Wy6XyAPwvqQxJkQ1x2lwKZsKWEWmMmoQC5+p7CTUysCSFwrwQpg4TEHfQwbqnGmJ0jWxwcc7XvdLibWN9aeID9ftEBrFzvTjynTHQrfvt9cX/vHpK7b1GJnWSEmrxtaidKk6G99/nLWlRkOp5AsJKfysXt2BBkA/pxxYkY1Rk7vNCIdynA+xIfay70hrd/zgjiFIFNs9CkrqX+/gqv8P6Sy62SpWd0vbZdrF6MAxyiq2yNbbBKmyXVdkJO2U1JphmD+yRPQXPwUvwFrx/tY4Ew5kV9gPBxyc0Xqfd</latexit>

D̄⇤
s

<latexit sha1_base64="QCtZYILN6/3+QfBkPDdVmiIjzho=">AAACJ3icbVBNS8NAEN34WeNXq0cvwSJ4Ko2IetSK4LGC/YAmlM12Ulc3u2F3Uiwh/8Gr/gN/jTfRo//EpPZgrQ8GHu/NMDMviAU3WK9/WguLS8srq6U1e31jc2u7XNlpG5VoBi2mhNLdgBoQXEILOQroxhpoFAjoBA+Xhd8ZgTZcyVscx+BHdCh5yBnFXGrf9tMjN+uXq/VafQJnnrhTUiVTNPsVa90bKJZEIJEJakzvLEY/pRo5E5DZXmIgpuyBDqGXU0kjMH46uTZzDnJl4IRK5yXRmai/J1IaGTOOgrwzonhn/nqF+J/XSzA881Mu4wRBsp9FYSIcVE7xujPgGhiKcU4o0zy/1WF3VFOGeUAzWwCVEoF6zGzbu8AGDLm8kiOulSw+TpEGiaA6Sz3kclzE5/4Na560j2ruSe345rh63pgGWSJ7ZJ8cEpecknNyTZqkRRi5J0/kmbxYr9ab9W59/LQuWNOZXTID6+sbZb2mdA==</latexit>

T21

<latexit sha1_base64="QCtZYILN6/3+QfBkPDdVmiIjzho=">AAACJ3icbVBNS8NAEN34WeNXq0cvwSJ4Ko2IetSK4LGC/YAmlM12Ulc3u2F3Uiwh/8Gr/gN/jTfRo//EpPZgrQ8GHu/NMDMviAU3WK9/WguLS8srq6U1e31jc2u7XNlpG5VoBi2mhNLdgBoQXEILOQroxhpoFAjoBA+Xhd8ZgTZcyVscx+BHdCh5yBnFXGrf9tMjN+uXq/VafQJnnrhTUiVTNPsVa90bKJZEIJEJakzvLEY/pRo5E5DZXmIgpuyBDqGXU0kjMH46uTZzDnJl4IRK5yXRmai/J1IaGTOOgrwzonhn/nqF+J/XSzA881Mu4wRBsp9FYSIcVE7xujPgGhiKcU4o0zy/1WF3VFOGeUAzWwCVEoF6zGzbu8AGDLm8kiOulSw+TpEGiaA6Sz3kclzE5/4Na560j2ruSe345rh63pgGWSJ7ZJ8cEpecknNyTZqkRRi5J0/kmbxYr9ab9W59/LQuWNOZXTID6+sbZb2mdA==</latexit>

T21

+

+

<latexit sha1_base64="xFpgjDIVUPqZYOt8vMenJlnSVEc=">AAACJ3icbVDLTgJBEJz1ieAD9OhlIzHxRIAQ5YioiUdM5JEAIbNDAyOzM5uZXiLZ7D941T/wa7wZPfon7gIHASvppFLVne4uxxPcYD7/bW1sbm3v7Cb2kqn9g8OjdOa4YZSvGdSZEkq3HGpAcAl15Cig5WmgriOg6YxvYr85AW24ko849aDr0qHkA84oRlLjtheYYthLZ/O5/Az2OiksSJYsUOtlrFSnr5jvgkQmqDHtsofdgGrkTECY7PgGPMrGdAjtiErqgukGs2tD+zxS+vZA6agk2jP170RAXWOmrhN1uhRHZtWLxf+8to+Dcjfg0vMRJJsvGvjCRmXHr9t9roGhmEaEMs2jW202opoyjAJa2gKolHDUc5hMdq6xCkMu7+SEayXjjwOkji+oDoMOcjmN4yushrVOGsVc4TJXeihlK9VFkAlySs7IBSmQK1Ih96RG6oSRJ/JCXsmb9W59WJ/W17x1w1rMnJAlWD+/vQympg==</latexit>

Ds2

<latexit sha1_base64="RDIw1vDx/XRne8Tc6jqd8THpjtw=">AAACJ3icbVDLTgJBEJzFN/hAPXrZSEw8EdYQ5YivxCMm8kiAkNmhgZHZmc1Mr5Fs9h+86h/4Nd6MHv0Td2EPAlbSSaWqO91dri+4wVLp28qsrK6tb2xuZXPbO7t7+f2DhlGBZlBnSijdcqkBwSXUkaOAlq+Beq6Apju+TvzmE2jDlXzAiQ9djw4lH3BGMZYaN73QOFEvXygVS1PYy8RJSYGkqPX2rVynr1jggUQmqDHtio/dkGrkTECU7QQGfMrGdAjtmErqgemG02sj+yRW+vZA6bgk2lP170RIPWMmnht3ehRHZtFLxP+8doCDSjfk0g8QJJstGgTCRmUnr9t9roGhmMSEMs3jW202opoyjAOa2wKolHDVc5TNdi7xCoZc3sonrpVMPg6RuoGgOgo7yOUkic9ZDGuZNM6KznmxfF8uVK/SIDfJETkmp8QhF6RK7kiN1Akjj+SFvJI36936sD6tr1lrxkpnDskcrJ9fu02mpQ==</latexit>

Ds1

<latexit sha1_base64="pBn/2RBUbQ10NfwbrAwdAIjLPyg=">AAACK3icbVDLSgNBEJz1bXzr0ctgEMRDSETUY3yBRwWjYjaG3kknDs7OLDO9wbDsX3jVP/BrPCle/Q8nMQdfBQ1FVTfdXVGipKNy+TUYGR0bn5icmi7MzM7NLywuLV84k1qBNWGUsVcROFRSY40kKbxKLEIcKbyM7g77/mUXrZNGn1MvwUYMHS3bUgB56TqMwPKjprvZbC4Wy6XyAPwvqQxJkQ1x2lwKZsKWEWmMmoQC5+p7CTUysCSFwrwQpg4TEHfQwbqnGmJ0jWxwcc7XvdLibWN9aeID9ftEBrFzvTjynTHQrfvt9cX/vHpK7b1GJnWSEmrxtaidKk6G99/nLWlRkOp5AsJKfysXt2BBkA/pxxYkY1Rk7vNCIdynA+xIfay70hrd/zgjiFIFNs9CkrqX+/gqv8P6Sy62SpWd0vbZdrF6MAxyiq2yNbbBKmyXVdkJO2U1JphmD+yRPQXPwUvwFrx/tY4Ew5kV9gPBxyc0Xqfd</latexit>

D̄⇤
s

<latexit sha1_base64="pBn/2RBUbQ10NfwbrAwdAIjLPyg=">AAACK3icbVDLSgNBEJz1bXzr0ctgEMRDSETUY3yBRwWjYjaG3kknDs7OLDO9wbDsX3jVP/BrPCle/Q8nMQdfBQ1FVTfdXVGipKNy+TUYGR0bn5icmi7MzM7NLywuLV84k1qBNWGUsVcROFRSY40kKbxKLEIcKbyM7g77/mUXrZNGn1MvwUYMHS3bUgB56TqMwPKjprvZbC4Wy6XyAPwvqQxJkQ1x2lwKZsKWEWmMmoQC5+p7CTUysCSFwrwQpg4TEHfQwbqnGmJ0jWxwcc7XvdLibWN9aeID9ftEBrFzvTjynTHQrfvt9cX/vHpK7b1GJnWSEmrxtaidKk6G99/nLWlRkOp5AsJKfysXt2BBkA/pxxYkY1Rk7vNCIdynA+xIfay70hrd/zgjiFIFNs9CkrqX+/gqv8P6Sy62SpWd0vbZdrF6MAxyiq2yNbbBKmyXVdkJO2U1JphmD+yRPQXPwUvwFrx/tY4Ew5kV9gPBxyc0Xqfd</latexit>

D̄⇤
s

+
<latexit sha1_base64="pBn/2RBUbQ10NfwbrAwdAIjLPyg=">AAACK3icbVDLSgNBEJz1bXzr0ctgEMRDSETUY3yBRwWjYjaG3kknDs7OLDO9wbDsX3jVP/BrPCle/Q8nMQdfBQ1FVTfdXVGipKNy+TUYGR0bn5icmi7MzM7NLywuLV84k1qBNWGUsVcROFRSY40kKbxKLEIcKbyM7g77/mUXrZNGn1MvwUYMHS3bUgB56TqMwPKjprvZbC4Wy6XyAPwvqQxJkQ1x2lwKZsKWEWmMmoQC5+p7CTUysCSFwrwQpg4TEHfQwbqnGmJ0jWxwcc7XvdLibWN9aeID9ftEBrFzvTjynTHQrfvt9cX/vHpK7b1GJnWSEmrxtaidKk6G99/nLWlRkOp5AsJKfysXt2BBkA/pxxYkY1Rk7vNCIdynA+xIfay70hrd/zgjiFIFNs9CkrqX+/gqv8P6Sy62SpWd0vbZdrF6MAxyiq2yNbbBKmyXVdkJO2U1JphmD+yRPQXPwUvwFrx/tY4Ew5kV9gPBxyc0Xqfd</latexit>

D̄⇤
s

<latexit sha1_base64="lWURG0w2EVoJZ5dMXGDfmu4YWW4=">AAACJ3icbVBNS8NAEN34WVu/qkcvwSJ4Ko0W9VgrgscK/RDaUjbbSV3d7IbdiRhC/oNX/Qf+Gm+iR/+JSc1BWx8MPN6bYWaeGwhusFb7tBYWl5ZXVgtrxdL6xubWdnmna1SoGXSYEkrfuNSA4BI6yFHATaCB+q6Annt/kfm9B9CGK9nGKIChTyeSe5xRTKVuexQfO8lou1Kr1qaw54mTkwrJ0RqVrdJgrFjog0QmqDH9swCHMdXImYCkOAgNBJTd0wn0UyqpD2YYT69N7INUGdue0mlJtKfq74mY+sZEvpt2+hRvzayXif95/RC9s2HMZRAiSPazyAuFjcrOXrfHXANDEaWEMs3TW212SzVlmAb0ZwugUsJVj0mxODjHJky4vJQPXCuZfRwjdUNBdRIPkMsoi8+ZDWuedI+qzkm1fl2vNJp5kAWyR/bJIXHIKWmQK9IiHcLIHXkiz+TFerXerHfr46d1wcpndskfWF/fZ32mdQ==</latexit>

T31

<latexit sha1_base64="lWURG0w2EVoJZ5dMXGDfmu4YWW4=">AAACJ3icbVBNS8NAEN34WVu/qkcvwSJ4Ko0W9VgrgscK/RDaUjbbSV3d7IbdiRhC/oNX/Qf+Gm+iR/+JSc1BWx8MPN6bYWaeGwhusFb7tBYWl5ZXVgtrxdL6xubWdnmna1SoGXSYEkrfuNSA4BI6yFHATaCB+q6Annt/kfm9B9CGK9nGKIChTyeSe5xRTKVuexQfO8lou1Kr1qaw54mTkwrJ0RqVrdJgrFjog0QmqDH9swCHMdXImYCkOAgNBJTd0wn0UyqpD2YYT69N7INUGdue0mlJtKfq74mY+sZEvpt2+hRvzayXif95/RC9s2HMZRAiSPazyAuFjcrOXrfHXANDEaWEMs3TW212SzVlmAb0ZwugUsJVj0mxODjHJky4vJQPXCuZfRwjdUNBdRIPkMsoi8+ZDWuedI+qzkm1fl2vNJp5kAWyR/bJIXHIKWmQK9IiHcLIHXkiz+TFerXerHfr46d1wcpndskfWF/fZ32mdQ==</latexit>

T31

<latexit sha1_base64="lWURG0w2EVoJZ5dMXGDfmu4YWW4=">AAACJ3icbVBNS8NAEN34WVu/qkcvwSJ4Ko0W9VgrgscK/RDaUjbbSV3d7IbdiRhC/oNX/Qf+Gm+iR/+JSc1BWx8MPN6bYWaeGwhusFb7tBYWl5ZXVgtrxdL6xubWdnmna1SoGXSYEkrfuNSA4BI6yFHATaCB+q6Annt/kfm9B9CGK9nGKIChTyeSe5xRTKVuexQfO8lou1Kr1qaw54mTkwrJ0RqVrdJgrFjog0QmqDH9swCHMdXImYCkOAgNBJTd0wn0UyqpD2YYT69N7INUGdue0mlJtKfq74mY+sZEvpt2+hRvzayXif95/RC9s2HMZRAiSPazyAuFjcrOXrfHXANDEaWEMs3TW212SzVlmAb0ZwugUsJVj0mxODjHJky4vJQPXCuZfRwjdUNBdRIPkMsoi8+ZDWuedI+qzkm1fl2vNJp5kAWyR/bJIXHIKWmQK9IiHcLIHXkiz+TFerXerHfr46d1wcpndskfWF/fZ32mdQ==</latexit>

T31

+
<latexit sha1_base64="qffYBuEd0YKUU5PHhbhp8Z6S66Q=">AAACKXicbVDLSgNBEJz1bXzr0ctgEDyFREQ9+gSPCsYEsiH0TjpxcHZmmekVw7I/4VX/wK/xpl79EScxB5NY0FBUddPdFSVKOiqXP4Op6ZnZufmFxcLS8srq2vrG5p0zqRVYFUYZW4/AoZIaqyRJYT2xCHGksBY9nPf92iNaJ42+pV6CzRi6WnakAPJSPYzA8ouWa60Xy6XyAHySVIakyIa4bm0ES2HbiDRGTUKBc43jhJoZWJJCYV4IU4cJiAfoYsNTDTG6Zja4N+e7XmnzjrG+NPGB+ncig9i5Xhz5zhjo3o17ffE/r5FS57iZSZ2khFr8LuqkipPh/ed5W1oUpHqegLDS38rFPVgQ5CMa2YJkjIrMU14ohKd0hl2pL/WjtEb3P84IolSBzbOQpO7lPr7KeFiT5G6/VDksHdwcFE/OhkEusG22w/ZYhR2xE3bFrlmVCabYM3thr8Fb8B58BF+/rVPBcGaLjSD4/gH3CqdB</latexit>

D̄s

<latexit sha1_base64="tcVQ9JuWyUgNXsq838+3h39cyzQ=">AAACJ3icbVBNS8NAEN34bf1q9eglWARPpZGiPdaK4FGhH0JTymY7bVc3u2F3Ugwh/8Gr/gN/jTfRo//EpM1Bqw8GHu/NMDPPCwQ3WK1+WkvLK6tr6xubha3tnd29Ymm/Y1SoGbSZEkrfedSA4BLayFHAXaCB+p6ArvdwmfndKWjDlWxhFEDfp2PJR5xRTKVOaxA7TjIolquV6gz2X+LkpExy3AxK1pY7VCz0QSIT1JhePcB+TDVyJiApuKGBgLIHOoZeSiX1wfTj2bWJfZwqQ3ukdFoS7Zn6cyKmvjGR76WdPsWJWfQy8T+vF+Ko3o+5DEIEyeaLRqGwUdnZ6/aQa2AoopRQpnl6q80mVFOGaUC/tgAqJTz1mBQK7gU2YczllZxyrWT2cYzUCwXVSewil1EWn7MY1l/SOa04Z5Xaba3caOZBbpBDckROiEPOSYNckxvSJozckyfyTF6sV+vNerc+5q1LVj5zQH7B+voGY/2mcw==</latexit>

T11

+
<latexit sha1_base64="RDIw1vDx/XRne8Tc6jqd8THpjtw=">AAACJ3icbVDLTgJBEJzFN/hAPXrZSEw8EdYQ5YivxCMm8kiAkNmhgZHZmc1Mr5Fs9h+86h/4Nd6MHv0Td2EPAlbSSaWqO91dri+4wVLp28qsrK6tb2xuZXPbO7t7+f2DhlGBZlBnSijdcqkBwSXUkaOAlq+Beq6Apju+TvzmE2jDlXzAiQ9djw4lH3BGMZYaN73QOFEvXygVS1PYy8RJSYGkqPX2rVynr1jggUQmqDHtio/dkGrkTECU7QQGfMrGdAjtmErqgemG02sj+yRW+vZA6bgk2lP170RIPWMmnht3ehRHZtFLxP+8d oCDSjfk0g8QJJstGgTCRmUnr9t9roGhmMSEMs3jW202opoyjAOa2wKolHDVc5TNdi7xCoZc3sonrpVMPg6RuoGgOgo7yOUkic9ZDGuZNM6KznmxfF8uVK/SIDfJETkmp8QhF6RK7kiN1Akjj+SFvJI36936sD6tr1lrxkpnDskcrJ9fu02mpQ==</latexit>

Ds1

<latexit sha1_base64="tcVQ9JuWyUgNXsq838+3h39cyzQ=">AAACJ3icbVBNS8NAEN34bf1q9eglWARPpZGiPdaK4FGhH0JTymY7bVc3u2F3Ugwh/8Gr/gN/jTfRo//EpM1Bqw8GHu/NMDPPCwQ3WK1+WkvLK6tr6xubha3tnd29Ymm/Y1SoGbSZEkrfedSA4BLayFHAXaCB+p6ArvdwmfndKWjDlWxhFEDfp2PJR5xRTKVOaxA7TjIolquV6gz2X+LkpExy3AxK1pY7VCz0QSIT1JhePcB+TDVyJiApuKGBgLIHOoZeSiX1wfTj2bWJfZwqQ3ukdFoS7Zn6cyKmvjGR76WdPsWJWfQy8T+vF+Ko3o+5DEIEyeaLRqGwUdnZ6/aQa2AoopRQpnl6q80mVFOGaUC/tgAqJTz1mBQK7gU2YczllZxyrWT2cYzUCwXVSewil1EWn7MY1l/SOa04Z5Xaba3caOZBbpBDckROiEPOSYNckxvSJozckyfyTF6sV+vNerc+5q1LVj5zQH7B+voGY/2mcw==</latexit>

T11

<latexit sha1_base64="da+RYBhPIBRgxsPjlVT0udD4X3s="></latexit>

MY !KD⇤D̄s =

<latexit sha1_base64="cBCoJfFKdSw5JKW7kKAxE6MFChQ=">AAACJHicbVDLTgJBEJzFF+IL9OhlIzExHggYohwRNfGIUcAEkMwODUyYndnM9BLJZj/Bq/6BX+PNePDitzg8DipW0kmlqjvdXV4guMF8/tNJLC2vrK4l11Mbm1vbO+nMbt2oUDOoMSWUvveoAcEl1JCjgPtAA/U9AQ1veDHxGyPQhit5h+MA2j7tS97jjKKVbi8fjjvpbD6Xn8JdJIU5yZI5qp2Ms9HqKhb6IJEJakyzFGA7oho5ExCnWqGBgLIh7UPTUkl9MO1oemrsHlql6/aUtiXRnao/JyLqGzP2PdvpUxyYv95E/M9rhtgrtSMugxBBstmiXihcVO7kb7fLNTAUY0so09ze6rIB1ZShTefXFkClhKce41SqdY4V6HN5JUdcKzn5OELqhYLqOGohl+PYxlf4G9YiqZ/kCqe54k0xW67Mg0ySfXJAjkiBnJEyuSZVUiOM9MkTeSYvzqvz5rw7H7PWhDOf2SO/4Hx9A8DopRQ=</latexit>

D⇤

<latexit sha1_base64="qffYBuEd0YKUU5PHhbhp8Z6S66Q=">AAACKXicbVDLSgNBEJz1bXzr0ctgEDyFREQ9+gSPCsYEsiH0TjpxcHZmmekVw7I/4VX/wK/xpl79EScxB5NY0FBUddPdFSVKOiqXP4Op6ZnZufmFxcLS8srq2vrG5p0zqRVYFUYZW4/AoZIaqyRJYT2xCHGksBY9nPf92iNaJ42+pV6CzRi6WnakAPJSPYzA8ouWa60Xy6XyAHySVIakyIa4bm0ES2HbiDRGTUKBc43jhJoZWJJCYV4IU4cJiAfoYsNTDTG6Zja4N+e7XmnzjrG+NPGB+ncig9i5Xhz5zhjo3o17ffE/r5FS57iZSZ2khFr8LuqkipPh/ed5W1oUpHqegLDS38rFPVgQ5CMa2YJkjIrMU14ohKd0hl2pL/WjtEb3P84IolSBzbOQpO7lPr7KeFiT5G6/VDksHdwcFE/OhkEusG22w/ZYhR2xE3bFrlmVCabYM3thr8Fb8B58BF+/rVPBcGaLjSD4/gH3CqdB</latexit>

D̄s

<latexit sha1_base64="qffYBuEd0YKUU5PHhbhp8Z6S66Q=">AAACKXicbVDLSgNBEJz1bXzr0ctgEDyFREQ9+gSPCsYEsiH0TjpxcHZmmekVw7I/4VX/wK/xpl79EScxB5NY0FBUddPdFSVKOiqXP4Op6ZnZufmFxcLS8srq2vrG5p0zqRVYFUYZW4/AoZIaqyRJYT2xCHGksBY9nPf92iNaJ42+pV6CzRi6WnakAPJSPYzA8ouWa60Xy6XyAHySVIakyIa4bm0ES2HbiDRGTUKBc43jhJoZWJJCYV4IU4cJiAfoYsNTDTG6Zja4N+e7XmnzjrG+NPGB+ncig9i5Xhz5zhjo3o17ffE/r5FS57iZSZ2khFr8LuqkipPh/ed5W1oUpHqegLDS38rFPVgQ5CMa2YJkjIrMU14ohKd0hl2pL/WjtEb3P84IolSBzbOQpO7lPr7KeFiT5G6/VDksHdwcFE/OhkEusG22w/ZYhR2xE3bFrlmVCabYM3thr8Fb8B58BF+/rVPBcGaLjSD4/gH3CqdB</latexit>

D̄s

<latexit sha1_base64="qffYBuEd0YKUU5PHhbhp8Z6S66Q=">AAACKXicbVDLSgNBEJz1bXzr0ctgEDyFREQ9+gSPCsYEsiH0TjpxcHZmmekVw7I/4VX/wK/xpl79EScxB5NY0FBUddPdFSVKOiqXP4Op6ZnZufmFxcLS8srq2vrG5p0zqRVYFUYZW4/AoZIaqyRJYT2xCHGksBY9nPf92iNaJ42+pV6CzRi6WnakAPJSPYzA8ouWa60Xy6XyAHySVIakyIa4bm0ES2HbiDRGTUKBc43jhJoZWJJCYV4IU4cJiAfoYsNTDTG6Zja4N+e7XmnzjrG+NPGB+ncig9i5Xhz5zhjo3o17ffE/r5FS57iZSZ2khFr8LuqkipPh/ed5W1oUpHqegLDS38rFPVgQ5CMa2YJkjIrMU14ohKd0hl2pL/WjtEb3P84IolSBzbOQpO7lPr7KeFiT5G6/VDksHdwcFE/OhkEusG22w/ZYhR2xE3bFrlmVCabYM3thr8Fb8B58BF+/rVPBcGaLjSD4/gH3CqdB</latexit>

D̄s

<latexit sha1_base64="qffYBuEd0YKUU5PHhbhp8Z6S66Q=">AAACKXicbVDLSgNBEJz1bXzr0ctgEDyFREQ9+gSPCsYEsiH0TjpxcHZmmekVw7I/4VX/wK/xpl79EScxB5NY0FBUddPdFSVKOiqXP4Op6ZnZufmFxcLS8srq2vrG5p0zqRVYFUYZW4/AoZIaqyRJYT2xCHGksBY9nPf92iNaJ42+pV6CzRi6WnakAPJSPYzA8ouWa60Xy6XyAHySVIakyIa4bm0ES2HbiDRGTUKBc43jhJoZWJJCYV4IU4cJiAfoYsNTDTG6Zja4N+e7XmnzjrG+NPGB+ncig9i5Xhz5zhjo3o17ffE/r5FS57iZSZ2khFr8LuqkipPh/ed5W1oUpHqegLDS38rFPVgQ5CMa2YJkjIrMU14ohKd0hl2pL/WjtEb3P84IolSBzbOQpO7lPr7KeFiT5G6/VDksHdwcFE/OhkEusG22w/ZYhR2xE3bFrlmVCabYM3thr8Fb8B58BF+/rVPBcGaLjSD4/gH3CqdB</latexit>

D̄s

<latexit sha1_base64="RDIw1vDx/XRne8Tc6jqd8THpjtw=">AAACJ3icbVDLTgJBEJzFN/hAPXrZSEw8EdYQ5YivxCMm8kiAkNmhgZHZmc1Mr5Fs9h+86h/4Nd6MHv0Td2EPAlbSSaWqO91dri+4wVLp28qsrK6tb2xuZXPbO7t7+f2DhlGBZlBnSijdcqkBwSXUkaOAlq+Beq6Apju+TvzmE2jDlXzAiQ9djw4lH3BGMZYaN73QOFEvXygVS1PYy8RJSYGkqPX2rVynr1jggUQmqDHtio/dkGrkTECU7QQGfMrGdAjtmErqgemG02sj+yRW+vZA6bgk2lP170RIPWMmnht3ehRHZtFLxP+8doCDSjfk0g8QJJstGgTCRmUnr9t9roGhmMSEMs3jW202opoyjAOa2wKolHDVc5TNdi7xCoZc3sonrpVMPg6RuoGgOgo7yOUkic9ZDGuZNM6KznmxfF8uVK/SIDfJETkmp8QhF6RK7kiN1Akjj+SFvJI36936sD6tr1lrxkpnDskcrJ9fu02mpQ==</latexit>

Ds1 <latexit sha1_base64="cBCoJfFKdSw5JKW7kKAxE6MFChQ=">AAACJHicbVDLTgJBEJzFF+IL9OhlIzExHggYohwRNfGIUcAEkMwODUyYndnM9BLJZj/Bq/6BX+PNePDitzg8DipW0kmlqjvdXV4guMF8/tNJLC2vrK4l11Mbm1vbO+nMbt2oUDOoMSWUvveoAcEl1JCjgPtAA/U9AQ1veDHxGyPQhit5h+MA2j7tS97jjKKVbi8fjjvpbD6Xn8JdJIU5yZI5qp2Ms9HqKhb6IJEJakyzFGA7oho5ExCnWqGBgLIh7UPTUkl9MO1oemrsHlql6/aUtiXRnao/JyLqGzP2PdvpUxyYv95E/M9rhtgrtSMugxBBstmiXihcVO7kb7fLNTAUY0so09ze6rIB1ZShTefXFkClhKce41SqdY4V6HN5JUdcKzn5OELqhYLqOGohl+PYxlf4G9YiqZ/kCqe54k0xW67Mg0ySfXJAjkiBnJEyuSZVUiOM9MkTeSYvzqvz5rw7H7PWhDOf2SO/4Hx9A8DopRQ=</latexit>

D⇤

<latexit sha1_base64="qffYBuEd0YKUU5PHhbhp8Z6S66Q=">AAACKXicbVDLSgNBEJz1bXzr0ctgEDyFREQ9+gSPCsYEsiH0TjpxcHZmmekVw7I/4VX/wK/xpl79EScxB5NY0FBUddPdFSVKOiqXP4Op6ZnZufmFxcLS8srq2vrG5p0zqRVYFUYZW4/AoZIaqyRJYT2xCHGksBY9nPf92iNaJ42+pV6CzRi6WnakAPJSPYzA8ouWa60Xy6XyAHySVIakyIa4bm0ES2HbiDRGTUKBc43jhJoZWJJCYV4IU4cJiAfoYsNTDTG6Zja4N+e7XmnzjrG+NPGB+ncig9i5Xhz5zhjo3o17ffE/r5FS57iZSZ2khFr8LuqkipPh/ed5W1oUpHqegLDS38rFPVgQ5CMa2YJkjIrMU14ohKd0hl2pL/WjtEb3P84IolSBzbOQpO7lPr7KeFiT5G6/VDksHdwcFE/OhkEusG22w/ZYhR2xE3bFrlmVCabYM3thr8Fb8B58BF+/rVPBcGaLjSD4/gH3CqdB</latexit>

D̄s

+

<latexit sha1_base64="cBCoJfFKdSw5JKW7kKAxE6MFChQ=">AAACJHicbVDLTgJBEJzFF+IL9OhlIzExHggYohwRNfGIUcAEkMwODUyYndnM9BLJZj/Bq/6BX+PNePDitzg8DipW0kmlqjvdXV4guMF8/tNJLC2vrK4l11Mbm1vbO+nMbt2oUDOoMSWUvveoAcEl1JCjgPtAA/U9AQ1veDHxGyPQhit5h+MA2j7tS97jjKKVbi8fjjvpbD6Xn8JdJIU5yZI5qp2Ms9HqKhb6IJEJakyzFGA7oho5ExCnWqGBgLIh7UPTUkl9MO1oemrsHlql6/aUtiXRnao/JyLqGzP2PdvpUxyYv95E/M9rhtgrtSMugxBBstmiXihcVO7kb7fLNTAUY0so09ze6rIB1ZShTefXFkClhKce41SqdY4V6HN5JUdcKzn5OELqhYLqOGohl+PYxlf4G9YiqZ/kCqe54k0xW67Mg0ySfXJAjkiBnJEyuSZVUiOM9MkTeSYvzqvz5rw7H7PWhDOf2SO/4Hx9A8DopRQ=</latexit>

D⇤

<latexit sha1_base64="qffYBuEd0YKUU5PHhbhp8Z6S66Q=">AAACKXicbVDLSgNBEJz1bXzr0ctgEDyFREQ9+gSPCsYEsiH0TjpxcHZmmekVw7I/4VX/wK/xpl79EScxB5NY0FBUddPdFSVKOiqXP4Op6ZnZufmFxcLS8srq2vrG5p0zqRVYFUYZW4/AoZIaqyRJYT2xCHGksBY9nPf92iNaJ42+pV6CzRi6WnakAPJSPYzA8ouWa60Xy6XyAHySVIakyIa4bm0ES2HbiDRGTUKBc43jhJoZWJJCYV4IU4cJiAfoYsNTDTG6Zja4N+e7XmnzjrG+NPGB+ncig9i5Xhz5zhjo3o17ffE/r5FS57iZSZ2khFr8LuqkipPh/ed5W1oUpHqegLDS38rFPVgQ5CMa2YJkjIrMU14ohKd0hl2pL/WjtEb3P84IolSBzbOQpO7lPr7KeFiT5G6/VDksHdwcFE/OhkEusG22w/ZYhR2xE3bFrlmVCabYM3thr8Fb8B58BF+/rVPBcGaLjSD4/gH3CqdB</latexit>

D̄s

<latexit sha1_base64="qffYBuEd0YKUU5PHhbhp8Z6S66Q=">AAACKXicbVDLSgNBEJz1bXzr0ctgEDyFREQ9+gSPCsYEsiH0TjpxcHZmmekVw7I/4VX/wK/xpl79EScxB5NY0FBUddPdFSVKOiqXP4Op6ZnZufmFxcLS8srq2vrG5p0zqRVYFUYZW4/AoZIaqyRJYT2xCHGksBY9nPf92iNaJ42+pV6CzRi6WnakAPJSPYzA8ouWa60Xy6XyAHySVIakyIa4bm0ES2HbiDRGTUKBc43jhJoZWJJCYV4IU4cJiAfoYsNTDTG6Zja4N+e7XmnzjrG+NPGB+ncig9i5Xhz5zhjo3o17ffE/r5FS57iZSZ2khFr8LuqkipPh/ed5W1oUpHqegLDS38rFPVgQ5CMa2YJkjIrMU14ohKd0hl2pL/WjtEb3P84IolSBzbOQpO7lPr7KeFiT5G6/VDksHdwcFE/OhkEusG22w/ZYhR2xE3bFrlmVCabYM3thr8Fb8B58BF+/rVPBcGaLjSD4/gH3CqdB</latexit>

D̄s

<latexit sha1_base64="qffYBuEd0YKUU5PHhbhp8Z6S66Q=">AAACKXicbVDLSgNBEJz1bXzr0ctgEDyFREQ9+gSPCsYEsiH0TjpxcHZmmekVw7I/4VX/wK/xpl79EScxB5NY0FBUddPdFSVKOiqXP4Op6ZnZufmFxcLS8srq2vrG5p0zqRVYFUYZW4/AoZIaqyRJYT2xCHGksBY9nPf92iNaJ42+pV6CzRi6WnakAPJSPYzA8ouWa60Xy6XyAHySVIakyIa4bm0ES2HbiDRGTUKBc43jhJoZWJJCYV4IU4cJiAfoYsNTDTG6Zja4N+e7XmnzjrG+NPGB+ncig9i5Xhz5zhjo3o17ffE/r5FS57iZSZ2khFr8LuqkipPh/ed5W1oUpHqegLDS38rFPVgQ5CMa2YJkjIrMU14ohKd0hl2pL/WjtEb3P84IolSBzbOQpO7lPr7KeFiT5G6/VDksHdwcFE/OhkEusG22w/ZYhR2xE3bFrlmVCabYM3thr8Fb8B58BF+/rVPBcGaLjSD4/gH3CqdB</latexit>

D̄s

<latexit sha1_base64="qffYBuEd0YKUU5PHhbhp8Z6S66Q=">AAACKXicbVDLSgNBEJz1bXzr0ctgEDyFREQ9+gSPCsYEsiH0TjpxcHZmmekVw7I/4VX/wK/xpl79EScxB5NY0FBUddPdFSVKOiqXP4Op6ZnZufmFxcLS8srq2vrG5p0zqRVYFUYZW4/AoZIaqyRJYT2xCHGksBY9nPf92iNaJ42+pV6CzRi6WnakAPJSPYzA8ouWa60Xy6XyAHySVIakyIa4bm0ES2HbiDRGTUKBc43jhJoZWJJCYV4IU4cJiAfoYsNTDTG6Zja4N+e7XmnzjrG+NPGB+ncig9i5Xhz5zhjo3o17ffE/r5FS57iZSZ2khFr8LuqkipPh/ed5W1oUpHqegLDS38rFPVgQ5CMa2YJkjIrMU14ohKd0hl2pL/WjtEb3P84IolSBzbOQpO7lPr7KeFiT5G6/VDksHdwcFE/OhkEusG22w/ZYhR2xE3bFrlmVCabYM3thr8Fb8B58BF+/rVPBcGaLjSD4/gH3CqdB</latexit>

D̄s

<latexit sha1_base64="qffYBuEd0YKUU5PHhbhp8Z6S66Q=">AAACKXicbVDLSgNBEJz1bXzr0ctgEDyFREQ9+gSPCsYEsiH0TjpxcHZmmekVw7I/4VX/wK/xpl79EScxB5NY0FBUddPdFSVKOiqXP4Op6ZnZufmFxcLS8srq2vrG5p0zqRVYFUYZW4/AoZIaqyRJYT2xCHGksBY9nPf92iNaJ42+pV6CzRi6WnakAPJSPYzA8ouWa60Xy6XyAHySVIakyIa4bm0ES2HbiDRGTUKBc43jhJoZWJJCYV4IU4cJiAfoYsNTDTG6Zja4N+e7XmnzjrG+NPGB+ncig9i5Xhz5zhjo3o17ffE/r5FS57iZSZ2khFr8LuqkipPh/ed5W1oUpHqegLDS38rFPVgQ5CMa2YJkjIrMU14ohKd0hl2pL/WjtEb3P84IolSBzbOQpO7lPr7KeFiT5G6/VDksHdwcFE/OhkEusG22w/ZYhR2xE3bFrlmVCabYM3thr8Fb8B58BF+/rVPBcGaLjSD4/gH3CqdB</latexit>

D̄s

<latexit sha1_base64="cBCoJfFKdSw5JKW7kKAxE6MFChQ=">AAACJHicbVDLTgJBEJzFF+IL9OhlIzExHggYohwRNfGIUcAEkMwODUyYndnM9BLJZj/Bq/6BX+PNePDitzg8DipW0kmlqjvdXV4guMF8/tNJLC2vrK4l11Mbm1vbO+nMbt2oUDOoMSWUvveoAcEl1JCjgPtAA/U9AQ1veDHxGyPQhit5h+MA2j7tS97jjKKVbi8fjjvpbD6Xn8JdJIU5yZI5qp2Ms9HqKhb6IJEJakyzFGA7oho5ExCnWqGBgLIh7UPTUkl9MO1oemrsHlql6/aUtiXRnao/JyLqGzP2PdvpUxyYv95E/M9rhtgrtSMugxBBstmiXihcVO7kb7fLNTAUY0so09ze6rIB1ZShTefXFkClhKce41SqdY4V6HN5JUdcKzn5OELqhYLqOGohl+PYxlf4G9YiqZ/kCqe54k0xW67Mg0ySfXJAjkiBnJEyuSZVUiOM9MkTeSYvzqvz5rw7H7PWhDOf2SO/4Hx9A8DopRQ=</latexit>

D⇤
<latexit sha1_base64="cBCoJfFKdSw5JKW7kKAxE6MFChQ=">AAACJHicbVDLTgJBEJzFF+IL9OhlIzExHggYohwRNfGIUcAEkMwODUyYndnM9BLJZj/Bq/6BX+PNePDitzg8DipW0kmlqjvdXV4guMF8/tNJLC2vrK4l11Mbm1vbO+nMbt2oUDOoMSWUvveoAcEl1JCjgPtAA/U9AQ1veDHxGyPQhit5h+MA2j7tS97jjKKVbi8fjjvpbD6Xn8JdJIU5yZI5qp2Ms9HqKhb6IJEJakyzFGA7oho5ExCnWqGBgLIh7UPTUkl9MO1oemrsHlql6/aUtiXRnao/JyLqGzP2PdvpUxyYv95E/M9rhtgrtSMugxBBstmiXihcVO7kb7fLNTAUY0so09ze6rIB1ZShTefXFkClhKce41SqdY4V6HN5JUdcKzn5OELqhYLqOGohl+PYxlf4G9YiqZ/kCqe54k0xW67Mg0ySfXJAjkiBnJEyuSZVUiOM9MkTeSYvzqvz5rw7H7PWhDOf2SO/4Hx9A8DopRQ=</latexit>

D⇤

<latexit sha1_base64="cBCoJfFKdSw5JKW7kKAxE6MFChQ=">AAACJHicbVDLTgJBEJzFF+IL9OhlIzExHggYohwRNfGIUcAEkMwODUyYndnM9BLJZj/Bq/6BX+PNePDitzg8DipW0kmlqjvdXV4guMF8/tNJLC2vrK4l11Mbm1vbO+nMbt2oUDOoMSWUvveoAcEl1JCjgPtAA/U9AQ1veDHxGyPQhit5h+MA2j7tS97jjKKVbi8fjjvpbD6Xn8JdJIU5yZI5qp2Ms9HqKhb6IJEJakyzFGA7oho5ExCnWqGBgLIh7UPTUkl9MO1oemrsHlql6/aUtiXRnao/JyLqGzP2PdvpUxyYv95E/M9rhtgrtSMugxBBstmiXihcVO7kb7fLNTAUY0so09ze6rIB1ZShTefXFkClhKce41SqdY4V6HN5JUdcKzn5OELqhYLqOGohl+PYxlf4G9YiqZ/kCqe54k0xW67Mg0ySfXJAjkiBnJEyuSZVUiOM9MkTeSYvzqvz5rw7H7PWhDOf2SO/4Hx9A8DopRQ=</latexit>

D⇤

<latexit sha1_base64="cBCoJfFKdSw5JKW7kKAxE6MFChQ=">AAACJHicbVDLTgJBEJzFF+IL9OhlIzExHggYohwRNfGIUcAEkMwODUyYndnM9BLJZj/Bq/6BX+PNePDitzg8DipW0kmlqjvdXV4guMF8/tNJLC2vrK4l11Mbm1vbO+nMbt2oUDOoMSWUvveoAcEl1JCjgPtAA/U9AQ1veDHxGyPQhit5h+MA2j7tS97jjKKVbi8fjjvpbD6Xn8JdJIU5yZI5qp2Ms9HqKhb6IJEJakyzFGA7oho5ExCnWqGBgLIh7UPTUkl9MO1oemrsHlql6/aUtiXRnao/JyLqGzP2PdvpUxyYv95E/M9rhtgrtSMugxBBstmiXihcVO7kb7fLNTAUY0so09ze6rIB1ZShTefXFkClhKce41SqdY4V6HN5JUdcKzn5OELqhYLqOGohl+PYxlf4G9YiqZ/kCqe54k0xW67Mg0ySfXJAjkiBnJEyuSZVUiOM9MkTeSYvzqvz5rw7H7PWhDOf2SO/4Hx9A8DopRQ=</latexit>

D⇤
<latexit sha1_base64="cBCoJfFKdSw5JKW7kKAxE6MFChQ=">AAACJHicbVDLTgJBEJzFF+IL9OhlIzExHggYohwRNfGIUcAEkMwODUyYndnM9BLJZj/Bq/6BX+PNePDitzg8DipW0kmlqjvdXV4guMF8/tNJLC2vrK4l11Mbm1vbO+nMbt2oUDOoMSWUvveoAcEl1JCjgPtAA/U9AQ1veDHxGyPQhit5h+MA2j7tS97jjKKVbi8fjjvpbD6Xn8JdJIU5yZI5qp2Ms9HqKhb6IJEJakyzFGA7oho5ExCnWqGBgLIh7UPTUkl9MO1oemrsHlql6/aUtiXRnao/JyLqGzP2PdvpUxyYv95E/M9rhtgrtSMugxBBstmiXihcVO7kb7fLNTAUY0so09ze6rIB1ZShTefXFkClhKce41SqdY4V6HN5JUdcKzn5OELqhYLqOGohl+PYxlf4G9YiqZ/kCqe54k0xW67Mg0ySfXJAjkiBnJEyuSZVUiOM9MkTeSYvzqvz5rw7H7PWhDOf2SO/4Hx9A8DopRQ=</latexit>

D⇤ <latexit sha1_base64="cBCoJfFKdSw5JKW7kKAxE6MFChQ=">AAACJHicbVDLTgJBEJzFF+IL9OhlIzExHggYohwRNfGIUcAEkMwODUyYndnM9BLJZj/Bq/6BX+PNePDitzg8DipW0kmlqjvdXV4guMF8/tNJLC2vrK4l11Mbm1vbO+nMbt2oUDOoMSWUvveoAcEl1JCjgPtAA/U9AQ1veDHxGyPQhit5h+MA2j7tS97jjKKVbi8fjjvpbD6Xn8JdJIU5yZI5qp2Ms9HqKhb6IJEJakyzFGA7oho5ExCnWqGBgLIh7UPTUkl9MO1oemrsHlql6/aUtiXRnao/JyLqGzP2PdvpUxyYv95E/M9rhtgrtSMugxBBstmiXihcVO7kb7fLNTAUY0so09ze6rIB1ZShTefXFkClhKce41SqdY4V6HN5JUdcKzn5OELqhYLqOGohl+PYxlf4G9YiqZ/kCqe54k0xW67Mg0ySfXJAjkiBnJEyuSZVUiOM9MkTeSYvzqvz5rw7H7PWhDOf2SO/4Hx9A8DopRQ=</latexit>

D⇤

<latexit sha1_base64="cBCoJfFKdSw5JKW7kKAxE6MFChQ=">AAACJHicbVDLTgJBEJzFF+IL9OhlIzExHggYohwRNfGIUcAEkMwODUyYndnM9BLJZj/Bq/6BX+PNePDitzg8DipW0kmlqjvdXV4guMF8/tNJLC2vrK4l11Mbm1vbO+nMbt2oUDOoMSWUvveoAcEl1JCjgPtAA/U9AQ1veDHxGyPQhit5h+MA2j7tS97jjKKVbi8fjjvpbD6Xn8JdJIU5yZI5qp2Ms9HqKhb6IJEJakyzFGA7oho5ExCnWqGBgLIh7UPTUkl9MO1oemrsHlql6/aUtiXRnao/JyLqGzP2PdvpUxyYv95E/M9rhtgrtSMugxBBstmiXihcVO7kb7fLNTAUY0so09ze6rIB1ZShTefXFkClhKce41SqdY4V6HN5JUdcKzn5OELqhYLqOGohl+PYxlf4G9YiqZ/kCqe54k0xW67Mg0ySfXJAjkiBnJEyuSZVUiOM9MkTeSYvzqvz5rw7H7PWhDOf2SO/4Hx9A8DopRQ=</latexit>

D⇤<latexit sha1_base64="cBCoJfFKdSw5JKW7kKAxE6MFChQ=">AAACJHicbVDLTgJBEJzFF+IL9OhlIzExHggYohwRNfGIUcAEkMwODUyYndnM9BLJZj/Bq/6BX+PNePDitzg8DipW0kmlqjvdXV4guMF8/tNJLC2vrK4l11Mbm1vbO+nMbt2oUDOoMSWUvveoAcEl1JCjgPtAA/U9AQ1veDHxGyPQhit5h+MA2j7tS97jjKKVbi8fjjvpbD6Xn8JdJIU5yZI5qp2Ms9HqKhb6IJEJakyzFGA7oho5ExCnWqGBgLIh7UPTUkl9MO1oemrsHlql6/aUtiXRnao/JyLqGzP2PdvpUxyYv95E/M9rhtgrtSMugxBBstmiXihcVO7kb7fLNTAUY0so09ze6rIB1ZShTefXFkClhKce41SqdY4V6HN5JUdcKzn5OELqhYLqOGohl+PYxlf4G9YiqZ/kCqe54k0xW67Mg0ySfXJAjkiBnJEyuSZVUiOM9MkTeSYvzqvz5rw7H7PWhDOf2SO/4Hx9A8DopRQ=</latexit>

D⇤

<latexit sha1_base64="cBCoJfFKdSw5JKW7kKAxE6MFChQ=">AAACJHicbVDLTgJBEJzFF+IL9OhlIzExHggYohwRNfGIUcAEkMwODUyYndnM9BLJZj/Bq/6BX+PNePDitzg8DipW0kmlqjvdXV4guMF8/tNJLC2vrK4l11Mbm1vbO+nMbt2oUDOoMSWUvveoAcEl1JCjgPtAA/U9AQ1veDHxGyPQhit5h+MA2j7tS97jjKKVbi8fjjvpbD6Xn8JdJIU5yZI5qp2Ms9HqKhb6IJEJakyzFGA7oho5ExCnWqGBgLIh7UPTUkl9MO1oemrsHlql6/aUtiXRnao/JyLqGzP2PdvpUxyYv95E/M9rhtgrtSMugxBBstmiXihcVO7kb7fLNTAUY0so09ze6rIB1ZShTefXFkClhKce41SqdY4V6HN5JUdcKzn5OELqhYLqOGohl+PYxlf4G9YiqZ/kCqe54k0xW67Mg0ySfXJAjkiBnJEyuSZVUiOM9MkTeSYvzqvz5rw7H7PWhDOf2SO/4Hx9A8DopRQ=</latexit>

D⇤ <latexit sha1_base64="cBCoJfFKdSw5JKW7kKAxE6MFChQ=">AAACJHicbVDLTgJBEJzFF+IL9OhlIzExHggYohwRNfGIUcAEkMwODUyYndnM9BLJZj/Bq/6BX+PNePDitzg8DipW0kmlqjvdXV4guMF8/tNJLC2vrK4l11Mbm1vbO+nMbt2oUDOoMSWUvveoAcEl1JCjgPtAA/U9AQ1veDHxGyPQhit5h+MA2j7tS97jjKKVbi8fjjvpbD6Xn8JdJIU5yZI5qp2Ms9HqKhb6IJEJakyzFGA7oho5ExCnWqGBgLIh7UPTUkl9MO1oemrsHlql6/aUtiXRnao/JyLqGzP2PdvpUxyYv95E/M9rhtgrtSMugxBBstmiXihcVO7kb7fLNTAUY0so09ze6rIB1ZShTefXFkClhKce41SqdY4V6HN5JUdcKzn5OELqhYLqOGohl+PYxlf4G9YiqZ/kCqe54k0xW67Mg0ySfXJAjkiBnJEyuSZVUiOM9MkTeSYvzqvz5rw7H7PWhDOf2SO/4Hx9A8DopRQ=</latexit>

D⇤<latexit sha1_base64="cBCoJfFKdSw5JKW7kKAxE6MFChQ=">AAACJHicbVDLTgJBEJzFF+IL9OhlIzExHggYohwRNfGIUcAEkMwODUyYndnM9BLJZj/Bq/6BX+PNePDitzg8DipW0kmlqjvdXV4guMF8/tNJLC2vrK4l11Mbm1vbO+nMbt2oUDOoMSWUvveoAcEl1JCjgPtAA/U9AQ1veDHxGyPQhit5h+MA2j7tS97jjKKVbi8fjjvpbD6Xn8JdJIU5yZI5qp2Ms9HqKhb6IJEJakyzFGA7oho5ExCnWqGBgLIh7UPTUkl9MO1oemrsHlql6/aUtiXRnao/JyLqGzP2PdvpUxyYv95E/M9rhtgrtSMugxBBstmiXihcVO7kb7fLNTAUY0so09ze6rIB1ZShTefXFkClhKce41SqdY4V6HN5JUdcKzn5OELqhYLqOGohl+PYxlf4G9YiqZ/kCqe54k0xW67Mg0ySfXJAjkiBnJEyuSZVUiOM9MkTeSYvzqvz5rw7H7PWhDOf2SO/4Hx9A8DopRQ=</latexit>

D⇤<latexit sha1_base64="pyUQsElZYXUmbRTRWTEjr5SLxr0=">AAACInicbVDLSgNBEJzxGddXokcvi0HwFDYimmOMCh4TMCokQWYnvXFwdmaZ6Q2GZb/Aq/6BX+NNPAl+jJPHwVdBQ1HVTXdXmEhhMQg+6Nz8wuLScmHFW11b39gslraurE4NhzbXUpubkFmQQkEbBUq4SQywOJRwHd6fjv3rIRgrtLrEUQK9mA2UiARn6KTW2W2xHFSCCfy/pDojZTJD87ZEV7t9zdMYFHLJrO3UEuxlzKDgEnKvm1pIGL9nA+g4qlgMtpdNDs39Paf0/UgbVwr9ifp9ImOxtaM4dJ0xwzv72xuL/3mdFKNaLxMqSREUny6KUumj9sdf+31hgKMcOcK4Ee5Wn98xwzi6bH5sAdRahvoh97zuCTZgINS5Ggqj1fjjDFmYSmbyrItCjXIXX/V3WH/J1UGlelQ5bB2W641ZkAWyQ3bJPqmSY1InF6RJ2oQTII/kiTzTF/pK3+j7tHWOzma2yQ/Qzy+IxaR4</latexit>

D

<latexit sha1_base64="pyUQsElZYXUmbRTRWTEjr5SLxr0=">AAACInicbVDLSgNBEJzxGddXokcvi0HwFDYimmOMCh4TMCokQWYnvXFwdmaZ6Q2GZb/Aq/6BX+NNPAl+jJPHwVdBQ1HVTXdXmEhhMQg+6Nz8wuLScmHFW11b39gslraurE4NhzbXUpubkFmQQkEbBUq4SQywOJRwHd6fjv3rIRgrtLrEUQK9mA2UiARn6KTW2W2xHFSCCfy/pDojZTJD87ZEV7t9zdMYFHLJrO3UEuxlzKDgEnKvm1pIGL9nA+g4qlgMtpdNDs39Paf0/UgbVwr9ifp9ImOxtaM4dJ0xwzv72xuL/3mdFKNaLxMqSREUny6KUumj9sdf+31hgKMcOcK4Ee5Wn98xwzi6bH5sAdRahvoh97zuCTZgINS5Ggqj1fjjDFmYSmbyrItCjXIXX/V3WH/J1UGlelQ5bB2W641ZkAWyQ3bJPqmSY1InF6RJ2oQTII/kiTzTF/pK3+j7tHWOzma2yQ/Qzy+IxaR4</latexit>

D

+

+

<latexit sha1_base64="xFpgjDIVUPqZYOt8vMenJlnSVEc=">AAACJ3icbVDLTgJBEJz1ieAD9OhlIzHxRIAQ5YioiUdM5JEAIbNDAyOzM5uZXiLZ7D941T/wa7wZPfon7gIHASvppFLVne4uxxPcYD7/bW1sbm3v7Cb2kqn9g8OjdOa4YZSvGdSZEkq3HGpAcAl15Cig5WmgriOg6YxvYr85AW24ko849aDr0qHkA84oRlLjtheYYthLZ/O5/Az2OiksSJYsUOtlrFSnr5jvgkQmqDHtsofdgGrkTECY7PgGPMrGdAjtiErqgukGs2tD+zxS+vZA6agk2jP170RAXWOmrhN1uhRHZtWLxf+8to+Dcjfg0vMRJJsvGvjCRmXHr9t9roGhmEaEMs2jW202opoyjAJa2gKolHDUc5hMdq6xCkMu7+SEayXjjwOkji+oDoMOcjmN4yushrVOGsVc4TJXeihlK9VFkAlySs7IBSmQK1Ih96RG6oSRJ/JCXsmb9W59WJ/W17x1w1rMnJAlWD+/vQympg==</latexit>

Ds2

<latexit sha1_base64="pBn/2RBUbQ10NfwbrAwdAIjLPyg=">AAACK3icbVDLSgNBEJz1bXzr0ctgEMRDSETUY3yBRwWjYjaG3kknDs7OLDO9wbDsX3jVP/BrPCle/Q8nMQdfBQ1FVTfdXVGipKNy+TUYGR0bn5icmi7MzM7NLywuLV84k1qBNWGUsVcROFRSY40kKbxKLEIcKbyM7g77/mUXrZNGn1MvwUYMHS3bUgB56TqMwPKjprvZbC4Wy6XyAPwvqQxJkQ1x2lwKZsKWEWmMmoQC5+p7CTUysCSFwrwQpg4TEHfQwbqnGmJ0jWxwcc7XvdLibWN9aeID9ftEBrFzvTjynTHQrfvt9cX/vHpK7b1GJnWSEmrxtaidKk6G99/nLWlRkOp5AsJKfysXt2BBkA/pxxYkY1Rk7vNCIdynA+xIfay70hrd/zgjiFIFNs9CkrqX+/gqv8P6Sy62SpWd0vbZdrF6MAxyiq2yNbbBKmyXVdkJO2U1JphmD+yRPQXPwUvwFrx/tY4Ew5kV9gPBxyc0Xqfd</latexit>

D̄⇤
s

<latexit sha1_base64="pyUQsElZYXUmbRTRWTEjr5SLxr0=">AAACInicbVDLSgNBEJzxGddXokcvi0HwFDYimmOMCh4TMCokQWYnvXFwdmaZ6Q2GZb/Aq/6BX+NNPAl+jJPHwVdBQ1HVTXdXmEhhMQg+6Nz8wuLScmHFW11b39gslraurE4NhzbXUpubkFmQQkEbBUq4SQywOJRwHd6fjv3rIRgrtLrEUQK9mA2UiARn6KTW2W2xHFSCCfy/pDojZTJD87ZEV7t9zdMYFHLJrO3UEuxlzKDgEnKvm1pIGL9nA+g4qlgMtpdNDs39Paf0/UgbVwr9ifp9ImOxtaM4dJ0xwzv72xuL/3mdFKNaLxMqSREUny6KUumj9sdf+31hgKMcOcK4Ee5Wn98xwzi6bH5sAdRahvoh97zuCTZgINS5Ggqj1fjjDFmYSmbyrItCjXIXX/V3WH/J1UGlelQ5bB2W641ZkAWyQ3bJPqmSY1InF6RJ2oQTII/kiTzTF/pK3+j7tHWOzma2yQ/Qzy+IxaR4</latexit>

D

<latexit sha1_base64="pBn/2RBUbQ10NfwbrAwdAIjLPyg=">AAACK3icbVDLSgNBEJz1bXzr0ctgEMRDSETUY3yBRwWjYjaG3kknDs7OLDO9wbDsX3jVP/BrPCle/Q8nMQdfBQ1FVTfdXVGipKNy+TUYGR0bn5icmi7MzM7NLywuLV84k1qBNWGUsVcROFRSY40kKbxKLEIcKbyM7g77/mUXrZNGn1MvwUYMHS3bUgB56TqMwPKjprvZbC4Wy6XyAPwvqQxJkQ1x2lwKZsKWEWmMmoQC5+p7CTUysCSFwrwQpg4TEHfQwbqnGmJ0jWxwcc7XvdLibWN9aeID9ftEBrFzvTjynTHQrfvt9cX/vHpK7b1GJnWSEmrxtaidKk6G99/nLWlRkOp5AsJKfysXt2BBkA/pxxYkY1Rk7vNCIdynA+xIfay70hrd/zgjiFIFNs9CkrqX+/gqv8P6Sy62SpWd0vbZdrF6MAxyiq2yNbbBKmyXVdkJO2U1JphmD+yRPQXPwUvwFrx/tY4Ew5kV9gPBxyc0Xqfd</latexit>

D̄⇤
s

<latexit sha1_base64="xFpgjDIVUPqZYOt8vMenJlnSVEc=">AAACJ3icbVDLTgJBEJz1ieAD9OhlIzHxRIAQ5YioiUdM5JEAIbNDAyOzM5uZXiLZ7D941T/wa7wZPfon7gIHASvppFLVne4uxxPcYD7/bW1sbm3v7Cb2kqn9g8OjdOa4YZSvGdSZEkq3HGpAcAl15Cig5WmgriOg6YxvYr85AW24ko849aDr0qHkA84oRlLjtheYYthLZ/O5/Az2OiksSJYsUOtlrFSnr5jvgkQmqDHtsofdgGrkTECY7PgGPMrGdAjtiErqgukGs2tD+zxS+vZA6agk2jP170RAXWOmrhN1uhRHZtWLxf+8to+Dcjfg0vMRJJsvGvjCRmXHr9t9roGhmEaEMs2jW202opoyjAJa2gKolHDUc5hMdq6xCkMu7+SEayXjjwOkji+oDoMOcjmN4yushrVOGsVc4TJXeihlK9VFkAlySs7IBSmQK1Ih96RG6oSRJ/JCXsmb9W59WJ/W17x1w1rMnJAlWD+/vQympg==</latexit>

Ds2

<latexit sha1_base64="pBn/2RBUbQ10NfwbrAwdAIjLPyg=">AAACK3icbVDLSgNBEJz1bXzr0ctgEMRDSETUY3yBRwWjYjaG3kknDs7OLDO9wbDsX3jVP/BrPCle/Q8nMQdfBQ1FVTfdXVGipKNy+TUYGR0bn5icmi7MzM7NLywuLV84k1qBNWGUsVcROFRSY40kKbxKLEIcKbyM7g77/mUXrZNGn1MvwUYMHS3bUgB56TqMwPKjprvZbC4Wy6XyAPwvqQxJkQ1x2lwKZsKWEWmMmoQC5+p7CTUysCSFwrwQpg4TEHfQwbqnGmJ0jWxwcc7XvdLibWN9aeID9ftEBrFzvTjynTHQrfvt9cX/vHpK7b1GJnWSEmrxtaidKk6G99/nLWlRkOp5AsJKfysXt2BBkA/pxxYkY1Rk7vNCIdynA+xIfay70hrd/zgjiFIFNs9CkrqX+/gqv8P6Sy62SpWd0vbZdrF6MAxyiq2yNbbBKmyXVdkJO2U1JphmD+yRPQXPwUvwFrx/tY4Ew5kV9gPBxyc0Xqfd</latexit>

D̄⇤
s

<latexit sha1_base64="pBn/2RBUbQ10NfwbrAwdAIjLPyg=">AAACK3icbVDLSgNBEJz1bXzr0ctgEMRDSETUY3yBRwWjYjaG3kknDs7OLDO9wbDsX3jVP/BrPCle/Q8nMQdfBQ1FVTfdXVGipKNy+TUYGR0bn5icmi7MzM7NLywuLV84k1qBNWGUsVcROFRSY40kKbxKLEIcKbyM7g77/mUXrZNGn1MvwUYMHS3bUgB56TqMwPKjprvZbC4Wy6XyAPwvqQxJkQ1x2lwKZsKWEWmMmoQC5+p7CTUysCSFwrwQpg4TEHfQwbqnGmJ0jWxwcc7XvdLibWN9aeID9ftEBrFzvTjynTHQrfvt9cX/vHpK7b1GJnWSEmrxtaidKk6G99/nLWlRkOp5AsJKfysXt2BBkA/pxxYkY1Rk7vNCIdynA+xIfay70hrd/zgjiFIFNs9CkrqX+/gqv8P6Sy62SpWd0vbZdrF6MAxyiq2yNbbBKmyXVdkJO2U1JphmD+yRPQXPwUvwFrx/tY4Ew5kV9gPBxyc0Xqfd</latexit>

D̄⇤
s

<latexit sha1_base64="pBn/2RBUbQ10NfwbrAwdAIjLPyg=">AAACK3icbVDLSgNBEJz1bXzr0ctgEMRDSETUY3yBRwWjYjaG3kknDs7OLDO9wbDsX3jVP/BrPCle/Q8nMQdfBQ1FVTfdXVGipKNy+TUYGR0bn5icmi7MzM7NLywuLV84k1qBNWGUsVcROFRSY40kKbxKLEIcKbyM7g77/mUXrZNGn1MvwUYMHS3bUgB56TqMwPKjprvZbC4Wy6XyAPwvqQxJkQ1x2lwKZsKWEWmMmoQC5+p7CTUysCSFwrwQpg4TEHfQwbqnGmJ0jWxwcc7XvdLibWN9aeID9ftEBrFzvTjynTHQrfvt9cX/vHpK7b1GJnWSEmrxtaidKk6G99/nLWlRkOp5AsJKfysXt2BBkA/pxxYkY1Rk7vNCIdynA+xIfay70hrd/zgjiFIFNs9CkrqX+/gqv8P6Sy62SpWd0vbZdrF6MAxyiq2yNbbBKmyXVdkJO2U1JphmD+yRPQXPwUvwFrx/tY4Ew5kV9gPBxyc0Xqfd</latexit>

D̄⇤
s

<latexit sha1_base64="pBn/2RBUbQ10NfwbrAwdAIjLPyg=">AAACK3icbVDLSgNBEJz1bXzr0ctgEMRDSETUY3yBRwWjYjaG3kknDs7OLDO9wbDsX3jVP/BrPCle/Q8nMQdfBQ1FVTfdXVGipKNy+TUYGR0bn5icmi7MzM7NLywuLV84k1qBNWGUsVcROFRSY40kKbxKLEIcKbyM7g77/mUXrZNGn1MvwUYMHS3bUgB56TqMwPKjprvZbC4Wy6XyAPwvqQxJkQ1x2lwKZsKWEWmMmoQC5+p7CTUysCSFwrwQpg4TEHfQwbqnGmJ0jWxwcc7XvdLibWN9aeID9ftEBrFzvTjynTHQrfvt9cX/vHpK7b1GJnWSEmrxtaidKk6G99/nLWlRkOp5AsJKfysXt2BBkA/pxxYkY1Rk7vNCIdynA+xIfay70hrd/zgjiFIFNs9CkrqX+/gqv8P6Sy62SpWd0vbZdrF6MAxyiq2yNbbBKmyXVdkJO2U1JphmD+yRPQXPwUvwFrx/tY4Ew5kV9gPBxyc0Xqfd</latexit>

D̄⇤
s

<latexit sha1_base64="69stm+6gaEgjJnXkWJZQK4vhaMs=">AAACJ3icbVDLTgJBEJzFF4IP0KOXjcTEEwFilCNiTDxiwisBQmaHBkZmZzYzvUSy2X/wqn/g13gzevRP3AUOAlbSSaWqO91djie4wULh20psbe/s7iX3U+mDw6PjTPakaZSvGTSYEkq3HWpAcAkN5Cig7WmgriOg5UzuYr81BW24knWcedBz6UjyIWcUI6lZ7welUtjP5Ar5whz2JikuSY4sUetnrXR3oJjvgkQmqDGdsoe9gGrkTECY6voGPMomdASdiErqgukF82tD+yJSBvZQ6agk2nP170RAXWNmrhN1uhTHZt2Lxf+8jo/Dci/g0vMRJFssGvrCRmXHr9sDroGhmEWEMs2jW202ppoyjAJa2QKolHDUc5hKdW+xCiMu7+WUayXjjwOkji+oDoMucjmL4yuuh7VJmqV88Tp/9XiVq1SXQSbJGTknl6RIbkiFPJAaaRBGnsgLeSVv1rv1YX1aX4vWhLWcOSUrsH5+AWd8pnU=</latexit>

T22

<latexit sha1_base64="69stm+6gaEgjJnXkWJZQK4vhaMs=">AAACJ3icbVDLTgJBEJzFF4IP0KOXjcTEEwFilCNiTDxiwisBQmaHBkZmZzYzvUSy2X/wqn/g13gzevRP3AUOAlbSSaWqO91djie4wULh20psbe/s7iX3U+mDw6PjTPakaZSvGTSYEkq3HWpAcAkN5Cig7WmgriOg5UzuYr81BW24knWcedBz6UjyIWcUI6lZ7welUtjP5Ar5whz2JikuSY4sUetnrXR3oJjvgkQmqDGdsoe9gGrkTECY6voGPMomdASdiErqgukF82tD+yJSBvZQ6agk2nP170RAXWNmrhN1uhTHZt2Lxf+8jo/Dci/g0vMRJFssGvrCRmXHr9sDroGhmEWEMs2jW202ppoyjAJa2QKolHDUc5hKdW+xCiMu7+WUayXjjwOkji+oDoMucjmL4yuuh7VJmqV88Tp/9XiVq1SXQSbJGTknl6RIbkiFPJAaaRBGnsgLeSVv1rv1YX1aX4vWhLWcOSUrsH5+AWd8pnU=</latexit>

T22

+

+

<latexit sha1_base64="xFpgjDIVUPqZYOt8vMenJlnSVEc=">AAACJ3icbVDLTgJBEJz1ieAD9OhlIzHxRIAQ5YioiUdM5JEAIbNDAyOzM5uZXiLZ7D941T/wa7wZPfon7gIHASvppFLVne4uxxPcYD7/bW1sbm3v7Cb2kqn9g8OjdOa4YZSvGdSZEkq3HGpAcAl15Cig5WmgriOg6YxvYr85AW24ko849aDr0qHkA84oRlLjtheYYthLZ/O5/Az2OiksSJYsUOtlrFSnr5jvgkQmqDHtsofdgGrkTECY7PgGPMrGdAjtiErqgukGs2tD+zxS+vZA6agk2jP170RAXWOmrhN1uhRHZtWLxf+8to+Dcjfg0vMRJJsvGvjCRmXHr9t9roGhmEaEMs2jW202opoyjAJa2gKolHDUc5hMdq6xCkMu7+SEayXjjwOkji+oDoMOcjmN4yushrVOGsVc4TJXeihlK9VFkAlySs7IBSmQK1Ih96RG6oSRJ/JCXsmb9W59WJ/W17x1w1rMnJAlWD+/vQympg==</latexit>

Ds2

<latexit sha1_base64="RDIw1vDx/XRne8Tc6jqd8THpjtw=">AAACJ3icbVDLTgJBEJzFN/hAPXrZSEw8EdYQ5YivxCMm8kiAkNmhgZHZmc1Mr5Fs9h+86h/4Nd6MHv0Td2EPAlbSSaWqO91dri+4wVLp28qsrK6tb2xuZXPbO7t7+f2DhlGBZlBnSijdcqkBwSXUkaOAlq+Beq6Apju+TvzmE2jDlXzAiQ9djw4lH3BGMZYaN73QOFEvXygVS1PYy8RJSYGkqPX2rVynr1jggUQmqDHtio/dkGrkTECU7QQGfMrGdAjtmErqgemG02sj+yRW+vZA6bgk2lP170RIPWMmnht3ehRHZtFLxP+8doCDSjfk0g8QJJstGgTCRmUnr9t9roGhmMSEMs3jW202opoyjAOa2wKolHDVc5TNdi7xCoZc3sonrpVMPg6RuoGgOgo7yOUkic9ZDGuZNM6KznmxfF8uVK/SIDfJETkmp8QhF6RK7kiN1Akjj+SFvJI36936sD6tr1lrxkpnDskcrJ9fu02mpQ==</latexit>

Ds1

<latexit sha1_base64="pBn/2RBUbQ10NfwbrAwdAIjLPyg=">AAACK3icbVDLSgNBEJz1bXzr0ctgEMRDSETUY3yBRwWjYjaG3kknDs7OLDO9wbDsX3jVP/BrPCle/Q8nMQdfBQ1FVTfdXVGipKNy+TUYGR0bn5icmi7MzM7NLywuLV84k1qBNWGUsVcROFRSY40kKbxKLEIcKbyM7g77/mUXrZNGn1MvwUYMHS3bUgB56TqMwPKjprvZbC4Wy6XyAPwvqQxJkQ1x2lwKZsKWEWmMmoQC5+p7CTUysCSFwrwQpg4TEHfQwbqnGmJ0jWxwcc7XvdLibWN9aeID9ftEBrFzvTjynTHQrfvt9cX/vHpK7b1GJnWSEmrxtaidKk6G99/nLWlRkOp5AsJKfysXt2BBkA/pxxYkY1Rk7vNCIdynA+xIfay70hrd/zgjiFIFNs9CkrqX+/gqv8P6Sy62SpWd0vbZdrF6MAxyiq2yNbbBKmyXVdkJO2U1JphmD+yRPQXPwUvwFrx/tY4Ew5kV9gPBxyc0Xqfd</latexit>

D̄⇤
s

<latexit sha1_base64="pBn/2RBUbQ10NfwbrAwdAIjLPyg=">AAACK3icbVDLSgNBEJz1bXzr0ctgEMRDSETUY3yBRwWjYjaG3kknDs7OLDO9wbDsX3jVP/BrPCle/Q8nMQdfBQ1FVTfdXVGipKNy+TUYGR0bn5icmi7MzM7NLywuLV84k1qBNWGUsVcROFRSY40kKbxKLEIcKbyM7g77/mUXrZNGn1MvwUYMHS3bUgB56TqMwPKjprvZbC4Wy6XyAPwvqQxJkQ1x2lwKZsKWEWmMmoQC5+p7CTUysCSFwrwQpg4TEHfQwbqnGmJ0jWxwcc7XvdLibWN9aeID9ftEBrFzvTjynTHQrfvt9cX/vHpK7b1GJnWSEmrxtaidKk6G99/nLWlRkOp5AsJKfysXt2BBkA/pxxYkY1Rk7vNCIdynA+xIfay70hrd/zgjiFIFNs9CkrqX+/gqv8P6Sy62SpWd0vbZdrF6MAxyiq2yNbbBKmyXVdkJO2U1JphmD+yRPQXPwUvwFrx/tY4Ew5kV9gPBxyc0Xqfd</latexit>

D̄⇤
s

<latexit sha1_base64="pBn/2RBUbQ10NfwbrAwdAIjLPyg=">AAACK3icbVDLSgNBEJz1bXzr0ctgEMRDSETUY3yBRwWjYjaG3kknDs7OLDO9wbDsX3jVP/BrPCle/Q8nMQdfBQ1FVTfdXVGipKNy+TUYGR0bn5icmi7MzM7NLywuLV84k1qBNWGUsVcROFRSY40kKbxKLEIcKbyM7g77/mUXrZNGn1MvwUYMHS3bUgB56TqMwPKjprvZbC4Wy6XyAPwvqQxJkQ1x2lwKZsKWEWmMmoQC5+p7CTUysCSFwrwQpg4TEHfQwbqnGmJ0jWxwcc7XvdLibWN9aeID9ftEBrFzvTjynTHQrfvt9cX/vHpK7b1GJnWSEmrxtaidKk6G99/nLWlRkOp5AsJKfysXt2BBkA/pxxYkY1Rk7vNCIdynA+xIfay70hrd/zgjiFIFNs9CkrqX+/gqv8P6Sy62SpWd0vbZdrF6MAxyiq2yNbbBKmyXVdkJO2U1JphmD+yRPQXPwUvwFrx/tY4Ew5kV9gPBxyc0Xqfd</latexit>

D̄⇤
s

<latexit sha1_base64="pBn/2RBUbQ10NfwbrAwdAIjLPyg=">AAACK3icbVDLSgNBEJz1bXzr0ctgEMRDSETUY3yBRwWjYjaG3kknDs7OLDO9wbDsX3jVP/BrPCle/Q8nMQdfBQ1FVTfdXVGipKNy+TUYGR0bn5icmi7MzM7NLywuLV84k1qBNWGUsVcROFRSY40kKbxKLEIcKbyM7g77/mUXrZNGn1MvwUYMHS3bUgB56TqMwPKjprvZbC4Wy6XyAPwvqQxJkQ1x2lwKZsKWEWmMmoQC5+p7CTUysCSFwrwQpg4TEHfQwbqnGmJ0jWxwcc7XvdLibWN9aeID9ftEBrFzvTjynTHQrfvt9cX/vHpK7b1GJnWSEmrxtaidKk6G99/nLWlRkOp5AsJKfysXt2BBkA/pxxYkY1Rk7vNCIdynA+xIfay70hrd/zgjiFIFNs9CkrqX+/gqv8P6Sy62SpWd0vbZdrF6MAxyiq2yNbbBKmyXVdkJO2U1JphmD+yRPQXPwUvwFrx/tY4Ew5kV9gPBxyc0Xqfd</latexit>

D̄⇤
s

+
<latexit sha1_base64="pBn/2RBUbQ10NfwbrAwdAIjLPyg=">AAACK3icbVDLSgNBEJz1bXzr0ctgEMRDSETUY3yBRwWjYjaG3kknDs7OLDO9wbDsX3jVP/BrPCle/Q8nMQdfBQ1FVTfdXVGipKNy+TUYGR0bn5icmi7MzM7NLywuLV84k1qBNWGUsVcROFRSY40kKbxKLEIcKbyM7g77/mUXrZNGn1MvwUYMHS3bUgB56TqMwPKjprvZbC4Wy6XyAPwvqQxJkQ1x2lwKZsKWEWmMmoQC5+p7CTUysCSFwrwQpg4TEHfQwbqnGmJ0jWxwcc7XvdLibWN9aeID9ftEBrFzvTjynTHQrfvt9cX/vHpK7b1GJnWSEmrxtaidKk6G99/nLWlRkOp5AsJKfysXt2BBkA/pxxYkY1Rk7vNCIdynA+xIfay70hrd/zgjiFIFNs9CkrqX+/gqv8P6Sy62SpWd0vbZdrF6MAxyiq2yNbbBKmyXVdkJO2U1JphmD+yRPQXPwUvwFrx/tY4Ew5kV9gPBxyc0Xqfd</latexit>

D̄⇤
s

<latexit sha1_base64="pBn/2RBUbQ10NfwbrAwdAIjLPyg=">AAACK3icbVDLSgNBEJz1bXzr0ctgEMRDSETUY3yBRwWjYjaG3kknDs7OLDO9wbDsX3jVP/BrPCle/Q8nMQdfBQ1FVTfdXVGipKNy+TUYGR0bn5icmi7MzM7NLywuLV84k1qBNWGUsVcROFRSY40kKbxKLEIcKbyM7g77/mUXrZNGn1MvwUYMHS3bUgB56TqMwPKjprvZbC4Wy6XyAPwvqQxJkQ1x2lwKZsKWEWmMmoQC5+p7CTUysCSFwrwQpg4TEHfQwbqnGmJ0jWxwcc7XvdLibWN9aeID9ftEBrFzvTjynTHQrfvt9cX/vHpK7b1GJnWSEmrxtaidKk6G99/nLWlRkOp5AsJKfysXt2BBkA/pxxYkY1Rk7vNCIdynA+xIfay70hrd/zgjiFIFNs9CkrqX+/gqv8P6Sy62SpWd0vbZdrF6MAxyiq2yNbbBKmyXVdkJO2U1JphmD+yRPQXPwUvwFrx/tY4Ew5kV9gPBxyc0Xqfd</latexit>

D̄⇤
s

<latexit sha1_base64="P6gxzoTyM3OtBOsphsVfBrnvmvs=">AAACJ3icbVBNS8NAEN3U79Sv6tFLsAieSlKLeqyK4FHBfkBbymY7aVc3u2F3IpaQ/+BV/4G/xpvo0X9iUnuw1QcDj/dmmJnnR4IbdN1Pq7CwuLS8srpmF9c3Nre2SztNo2LNoMGUULrtUwOCS2ggRwHtSAMNfQEt//4i91sPoA1X8hbHEfRCOpQ84IxiJjVv+8lRNe1vl92KO4Hzl3hTUiZTXPdLVrE7UCwOQSIT1JjOaYS9hGrkTEBqd2MDEWX3dAidjEoaguklk2tT5yBTBk6gdFYSnYn6eyKhoTHj0M86Q4ojM+/l4n9eJ8bgtJdwGcUIkv0sCmLhoHLy150B18BQjDNCmebZrQ4bUU0ZZgHNbAFUSvjqMbXt7hmew5DLS/nAtZL5xwlSPxZUp0kXuRzn8XnzYf0lzWrFO67Ubmrl+vk0yFWyR/bJIfHICamTK3JNGoSRO/JEnsmL9Wq9We/Wx09rwZrO7JIZWF/faTymdg==</latexit>

T32

<latexit sha1_base64="P6gxzoTyM3OtBOsphsVfBrnvmvs=">AAACJ3icbVBNS8NAEN3U79Sv6tFLsAieSlKLeqyK4FHBfkBbymY7aVc3u2F3IpaQ/+BV/4G/xpvo0X9iUnuw1QcDj/dmmJnnR4IbdN1Pq7CwuLS8srpmF9c3Nre2SztNo2LNoMGUULrtUwOCS2ggRwHtSAMNfQEt//4i91sPoA1X8hbHEfRCOpQ84IxiJjVv+8lRNe1vl92KO4Hzl3hTUiZTXPdLVrE7UCwOQSIT1JjOaYS9hGrkTEBqd2MDEWX3dAidjEoaguklk2tT5yBTBk6gdFYSnYn6eyKhoTHj0M86Q4ojM+/l4n9eJ8bgtJdwGcUIkv0sCmLhoHLy150B18BQjDNCmebZrQ4bUU0ZZgHNbAFUSvjqMbXt7hmew5DLS/nAtZL5xwlSPxZUp0kXuRzn8XnzYf0lzWrFO67Ubmrl+vk0yFWyR/bJIfHICamTK3JNGoSRO/JEnsmL9Wq9We/Wx09rwZrO7JIZWF/faTymdg==</latexit>

T32

<latexit sha1_base64="P6gxzoTyM3OtBOsphsVfBrnvmvs=">AAACJ3icbVBNS8NAEN3U79Sv6tFLsAieSlKLeqyK4FHBfkBbymY7aVc3u2F3IpaQ/+BV/4G/xpvo0X9iUnuw1QcDj/dmmJnnR4IbdN1Pq7CwuLS8srpmF9c3Nre2SztNo2LNoMGUULrtUwOCS2ggRwHtSAMNfQEt//4i91sPoA1X8hbHEfRCOpQ84IxiJjVv+8lRNe1vl92KO4Hzl3hTUiZTXPdLVrE7UCwOQSIT1JjOaYS9hGrkTEBqd2MDEWX3dAidjEoaguklk2tT5yBTBk6gdFYSnYn6eyKhoTHj0M86Q4ojM+/l4n9eJ8bgtJdwGcUIkv0sCmLhoHLy150B18BQjDNCmebZrQ4bUU0ZZgHNbAFUSvjqMbXt7hmew5DLS/nAtZL5xwlSPxZUp0kXuRzn8XnzYf0lzWrFO67Ubmrl+vk0yFWyR/bJIfHICamTK3JNGoSRO/JEnsmL9Wq9We/Wx09rwZrO7JIZWF/faTymdg==</latexit>

T32

+
<latexit sha1_base64="pBn/2RBUbQ10NfwbrAwdAIjLPyg=">AAACK3icbVDLSgNBEJz1bXzr0ctgEMRDSETUY3yBRwWjYjaG3kknDs7OLDO9wbDsX3jVP/BrPCle/Q8nMQdfBQ1FVTfdXVGipKNy+TUYGR0bn5icmi7MzM7NLywuLV84k1qBNWGUsVcROFRSY40kKbxKLEIcKbyM7g77/mUXrZNGn1MvwUYMHS3bUgB56TqMwPKjprvZbC4Wy6XyAPwvqQxJkQ1x2lwKZsKWEWmMmoQC5+p7CTUysCSFwrwQpg4TEHfQwbqnGmJ0jWxwcc7XvdLibWN9aeID9ftEBrFzvTjynTHQrfvt9cX/vHpK7b1GJnWSEmrxtaidKk6G99/nLWlRkOp5AsJKfysXt2BBkA/pxxYkY1Rk7vNCIdynA+xIfay70hrd/zgjiFIFNs9CkrqX+/gqv8P6Sy62SpWd0vbZdrF6MAxyiq2yNbbBKmyXVdkJO2U1JphmD+yRPQXPwUvwFrx/tY4Ew5kV9gPBxyc0Xqfd</latexit>

D̄⇤
s

<latexit sha1_base64="qffYBuEd0YKUU5PHhbhp8Z6S66Q=">AAACKXicbVDLSgNBEJz1bXzr0ctgEDyFREQ9+gSPCsYEsiH0TjpxcHZmmekVw7I/4VX/wK/xpl79EScxB5NY0FBUddPdFSVKOiqXP4Op6ZnZufmFxcLS8srq2vrG5p0zqRVYFUYZW4/AoZIaqyRJYT2xCHGksBY9nPf92iNaJ42+pV6CzRi6WnakAPJSPYzA8ouWa60Xy6XyAHySVIakyIa4bm0ES2HbiDRGTUKBc43jhJoZWJJCYV4IU4cJiAfoYsNTDTG6Zja4N+e7XmnzjrG+NPGB+ncig9i5Xhz5zhjo3o17ffE/r5FS57iZSZ2khFr8LuqkipPh/ed5W1oUpHqegLDS38rFPVgQ5CMa2YJkjIrMU14ohKd0hl2pL/WjtEb3P84IolSBzbOQpO7lPr7KeFiT5G6/VDksHdwcFE/OhkEusG22w/ZYhR2xE3bFrlmVCabYM3thr8Fb8B58BF+/rVPBcGaLjSD4/gH3CqdB</latexit>

D̄s

<latexit sha1_base64="eG1TIk1pYai3htNa2irkdSxrPQA=">AAACJ3icbVBNS8NAEN34WeNXq0cvwSJ4Ko2IetSK4LGC/YAmlM12Ulc3u2F3Uiwh/8Gr/gN/jTfRo//EpPZgrQ8GHu/NMDMviAU3WK9/WguLS8srq6U1e31jc2u7XNlpG5VoBi2mhNLdgBoQXEILOQroxhpoFAjoBA+Xhd8ZgTZcyVscx+BHdCh5yBnFXGrf9lP3KOuXq/VafQJnnrhTUiVTNPsVa90bKJZEIJEJakzvLEY/pRo5E5DZXmIgpuyBDqGXU0kjMH46uTZzDnJl4IRK5yXRmai/J1IaGTOOgrwzonhn/nqF+J/XSzA881Mu4wRBsp9FYSIcVE7xujPgGhiKcU4o0zy/1WF3VFOGeUAzWwCVEoF6zGzbu8AGDLm8kiOulSw+TpEGiaA6Sz3kclzE5/4Na560j2ruSe345rh63pgGWSJ7ZJ8cEpecknNyTZqkRRi5J0/kmbxYr9ab9W59/LQuWNOZXTID6+sbZbymdA==</latexit>

T12

+
<latexit sha1_base64="RDIw1vDx/XRne8Tc6jqd8THpjtw=">AAACJ3icbVDLTgJBEJzFN/hAPXrZSEw8EdYQ5YivxCMm8kiAkNmhgZHZmc1Mr5Fs9h+86h/4Nd6MHv0Td2EPAlbSSaWqO91dri+4wVLp28qsrK6tb2xuZXPbO7t7+f2DhlGBZlBnSijdcqkBwSXUkaOAlq+Beq6Apju+TvzmE2jDlXzAiQ9djw4lH3BGMZYaN73QOFEvXygVS1PYy8RJSYGkqPX2rVynr1jggUQmqDHtio/dkGrkTECU7QQGfMrGdAjtmErqgemG02sj+yRW+vZA6bgk2lP170RIPWMmnht3ehRHZtFLxP+8doCDSjfk0g8QJJstGgTCRmUnr9t9roGhmMSEMs3jW202opoyjAOa2wKolHDVc5TNdi7xCoZc3sonrpVMPg6RuoGgOgo7yOUkic9ZDGuZNM6KznmxfF8uVK/SIDfJETkmp8QhF6RK7kiN1Akjj+SFvJI36936sD6tr1lrxkpnDskcrJ9fu02mpQ==</latexit>

Ds1

<latexit sha1_base64="pBn/2RBUbQ10NfwbrAwdAIjLPyg=">AAACK3icbVDLSgNBEJz1bXzr0ctgEMRDSETUY3yBRwWjYjaG3kknDs7OLDO9wbDsX3jVP/BrPCle/Q8nMQdfBQ1FVTfdXVGipKNy+TUYGR0bn5icmi7MzM7NLywuLV84k1qBNWGUsVcROFRSY40kKbxKLEIcKbyM7g77/mUXrZNGn1MvwUYMHS3bUgB56TqMwPKjprvZbC4Wy6XyAPwvqQxJkQ1x2lwKZsKWEWmMmoQC5+p7CTUysCSFwrwQpg4TEHfQwbqnGmJ0jWxwcc7XvdLibWN9aeID9ftEBrFzvTjynTHQrfvt9cX/vHpK7b1GJnWSEmrxtaidKk6G99/nLWlRkOp5AsJKfysXt2BBkA/pxxYkY1Rk7vNCIdynA+xIfay70hrd/zgjiFIFNs9CkrqX+/gqv8P6Sy62SpWd0vbZdrF6MAxyiq2yNbbBKmyXVdkJO2U1JphmD+yRPQXPwUvwFrx/tY4Ew5kV9gPBxyc0Xqfd</latexit>

D̄⇤
s

<latexit sha1_base64="qffYBuEd0YKUU5PHhbhp8Z6S66Q=">AAACKXicbVDLSgNBEJz1bXzr0ctgEDyFREQ9+gSPCsYEsiH0TjpxcHZmmekVw7I/4VX/wK/xpl79EScxB5NY0FBUddPdFSVKOiqXP4Op6ZnZufmFxcLS8srq2vrG5p0zqRVYFUYZW4/AoZIaqyRJYT2xCHGksBY9nPf92iNaJ42+pV6CzRi6WnakAPJSPYzA8ouWa60Xy6XyAHySVIakyIa4bm0ES2HbiDRGTUKBc43jhJoZWJJCYV4IU4cJiAfoYsNTDTG6Zja4N+e7XmnzjrG+NPGB+ncig9i5Xhz5zhjo3o17ffE/r5FS57iZSZ2khFr8LuqkipPh/ed5W1oUpHqegLDS38rFPVgQ5CMa2YJkjIrMU14ohKd0hl2pL/WjtEb3P84IolSBzbOQpO7lPr7KeFiT5G6/VDksHdwcFE/OhkEusG22w/ZYhR2xE3bFrlmVCabYM3thr8Fb8B58BF+/rVPBcGaLjSD4/gH3CqdB</latexit>

D̄s

<latexit sha1_base64="eG1TIk1pYai3htNa2irkdSxrPQA=">AAACJ3icbVBNS8NAEN34WeNXq0cvwSJ4Ko2IetSK4LGC/YAmlM12Ulc3u2F3Uiwh/8Gr/gN/jTfRo//EpPZgrQ8GHu/NMDMviAU3WK9/WguLS8srq6U1e31jc2u7XNlpG5VoBi2mhNLdgBoQXEILOQroxhpoFAjoBA+Xhd8ZgTZcyVscx+BHdCh5yBnFXGrf9lP3KOuXq/VafQJnnrhTUiVTNPsVa90bKJZEIJEJakzvLEY/pRo5E5DZXmIgpuyBDqGXU0kjMH46uTZzDnJl4IRK5yXRmai/J1IaGTOOgrwzonhn/nqF+J/XSzA881Mu4wRBsp9FYSIcVE7xujPgGhiKcU4o0zy/1WF3VFOGeUAzWwCVEoF6zGzbu8AGDLm8kiOulSw+TpEGiaA6Sz3kclzE5/4Na560j2ruSe345rh63pgGWSJ7ZJ8cEpecknNyTZqkRRi5J0/kmbxYr9ab9W59/LQuWNOZXTID6+sbZbymdA==</latexit>

T12

<latexit sha1_base64="r7dD9dVg4f0nXlQzKbvyPCUCmtA="></latexit>

MY !KDD̄⇤
s
=

<latexit sha1_base64="cBCoJfFKdSw5JKW7kKAxE6MFChQ=">AAACJHicbVDLTgJBEJzFF+IL9OhlIzExHggYohwRNfGIUcAEkMwODUyYndnM9BLJZj/Bq/6BX+PNePDitzg8DipW0kmlqjvdXV4guMF8/tNJLC2vrK4l11Mbm1vbO+nMbt2oUDOoMSWUvveoAcEl1JCjgPtAA/U9AQ1veDHxGyPQhit5h+MA2j7tS97jjKKVbi8fjjvpbD6Xn8JdJIU5yZI5qp2Ms9HqKhb6IJEJakyzFGA7oho5ExCnWqGBgLIh7UPTUkl9MO1oemrsHlql6/aUtiXRnao/JyLqGzP2PdvpUxyYv95E/M9rhtgrtSMugxBBstmiXihcVO7kb7fLNTAUY0so09ze6rIB1ZShTefXFkClhKce41SqdY4V6HN5JUdcKzn5OELqhYLqOGohl+PYxlf4G9YiqZ/kCqe54k0xW67Mg0ySfXJAjkiBnJEyuSZVUiOM9MkTeSYvzqvz5rw7H7PWhDOf2SO/4Hx9A8DopRQ=</latexit>

D⇤

<latexit sha1_base64="cBCoJfFKdSw5JKW7kKAxE6MFChQ=">AAACJHicbVDLTgJBEJzFF+IL9OhlIzExHggYohwRNfGIUcAEkMwODUyYndnM9BLJZj/Bq/6BX+PNePDitzg8DipW0kmlqjvdXV4guMF8/tNJLC2vrK4l11Mbm1vbO+nMbt2oUDOoMSWUvveoAcEl1JCjgPtAA/U9AQ1veDHxGyPQhit5h+MA2j7tS97jjKKVbi8fjjvpbD6Xn8JdJIU5yZI5qp2Ms9HqKhb6IJEJakyzFGA7oho5ExCnWqGBgLIh7UPTUkl9MO1oemrsHlql6/aUtiXRnao/JyLqGzP2PdvpUxyYv95E/M9rhtgrtSMugxBBstmiXihcVO7kb7fLNTAUY0so09ze6rIB1ZShTefXFkClhKce41SqdY4V6HN5JUdcKzn5OELqhYLqOGohl+PYxlf4G9YiqZ/kCqe54k0xW67Mg0ySfXJAjkiBnJEyuSZVUiOM9MkTeSYvzqvz5rw7H7PWhDOf2SO/4Hx9A8DopRQ=</latexit>

D⇤

<latexit sha1_base64="cBCoJfFKdSw5JKW7kKAxE6MFChQ=">AAACJHicbVDLTgJBEJzFF+IL9OhlIzExHggYohwRNfGIUcAEkMwODUyYndnM9BLJZj/Bq/6BX+PNePDitzg8DipW0kmlqjvdXV4guMF8/tNJLC2vrK4l11Mbm1vbO+nMbt2oUDOoMSWUvveoAcEl1JCjgPtAA/U9AQ1veDHxGyPQhit5h+MA2j7tS97jjKKVbi8fjjvpbD6Xn8JdJIU5yZI5qp2Ms9HqKhb6IJEJakyzFGA7oho5ExCnWqGBgLIh7UPTUkl9MO1oemrsHlql6/aUtiXRnao/JyLqGzP2PdvpUxyYv95E/M9rhtgrtSMugxBBstmiXihcVO7kb7fLNTAUY0so09ze6rIB1ZShTefXFkClhKce41SqdY4V6HN5JUdcKzn5OELqhYLqOGohl+PYxlf4G9YiqZ/kCqe54k0xW67Mg0ySfXJAjkiBnJEyuSZVUiOM9MkTeSYvzqvz5rw7H7PWhDOf2SO/4Hx9A8DopRQ=</latexit>
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Double-charm state T+
cc

I = 0 JP = 1+

Minimal quark content: ccūd̄

T+
cc → D0D∗+ → D0D0π+
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Double-J/ψ spectrum

X(6200) vs X(6900)

I = 0 JPC = 0++/2++

Minimal quark content: c̄c̄cc
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Double-J/ψ production @ LHCb (Sc.Bull. 65 (2020) 1983)
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No heavy exchanges (no χc0χc0, χc1χc1)

LHCb data

LHCb fit
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Only HQSS-allowed channels (no hchc)

LHCb data

LHCb fit

J/ψ+ψ(2S)
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Models, fits & poles

J/ψJ/ψ & J/ψψ(2S) J/ψJ/ψ, J/ψψ(2S) & J/ψψ(3770)
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Poles above double-J/ψ threshold are vaguely fixed by data

X(6200) near the double-J/ψ threshold is robust

Molecular model for X(6200) is plausible and compatible with data

VJ/ψJ/ψ(r) ∝ βJ/ψ2 (chromopolarisability)

βQQQ ' 2..3× βQ̄Q
Hints existence of double-Ωccc/Ωbbb molecules
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Conclusions

Collider experiments at energies above open-flavour thresholds started
new era in hadronic physics

Threshold phenomena, coupled channels, pion exchange are important

Multibody unitarity and analyticity of amplitude need to be preserved

Line shapes of non-Breit-Wigner form is current reality

From “mass” and “width” to pole position and residues (couplings)

EFT is model-independent, systematically improvable analysis and
prediction tool

Results of EFT analysis are input for QCD-inspired models

Lattice simulations are important to fill the gap in experimental data
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