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Outline

* Motivation: we should we care about signal-background interference effects in
Higgs production?

® Review of the basic ideas behind “Higgs interferometry”: mass-shift in diphoton
invariant mass distribution, link between interference effects and Higgs boson
decay width

* New results! First calculation of signal-background interference contribution at
NNLO soft-virtual and updated bounds on Higgs width determination
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A decade of Higgs studies... and more to come!

A measurement of the Higgs boson mass in the diphoton

® Mass decay channel

- _» Focus of the talk o CMS Collaboration®
® Decay width —"" The CMS Collaboration®
my = 125.78 = 0.26 GeV.

® CP properties

* Couplings to SM particles physics

* Self couplings Measurement of the Higgs boson width
and evidence of its off-shell contributions
to ZZ production

The CMS Collaboration*®
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On-shell Higgs cross sections

) e = % x ™ Cross section unchanged upon

& such rescaling
‘—-'H — % \—-\ﬂ ,S“\
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On-shell Higgs cross sections

N\
Tion p ~ Vi BRJ(H—B-B> ~ T(*_\ >
LM M ‘-\H

) e = % x ™ Cross section unchanged upon

& such rescaling
‘—-'H — % \—-\ﬂ ,S“\

How can we lift this degeneracy?
Need to find an observable with different
dependence on couplings and width
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N. Kauer, G.Passarino 1206.4803
E Caola, K.Melnikov 1307.4935

J.M. Campbell, R.K.Ellis, C.Williams 1311.3589

Some existing ideas: off-shell cross sections
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= 1e-06 | ‘\ i k \ @ decay width!
Al -)__ This breaks degeneracy
1le-08 e - upon rescaling
100 200 300 400 500 600
Mzz |GeV] Assumption: couplings in
I = 32424 MeV the off-shell region are
C-1.7 the same as in the on-
CMS collaboration, Nat. Phys. (2022) Sheu region
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Some existing ideas: Higgs interferometry

e Look at signal-background interference effects in diphoton production at the LHC

S.P Martin 1208.1533

D. De Florian et al 1303.1397
a1 L] 1.J. Dixon, Y. Li 1305.3854
- - - Y A
ot %?TT

Focus of the
talk

e Consider on-shell Higgs production
* Need diphoton final state, why? We’ll see shortly

® Purely quantum interference effect!
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Higgs interferometry (I)
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Higgs interferometry (I)
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Higgs interferometry (II)
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Higgs interferometry (III)
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Imaginary part: a closer look
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Interference effect: yy vs ZZ
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Interference effect: yy vs ZZ
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Interference effect: yy vs 77
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Size of the interference is
governed by background

Interference effect: yy vs 77 e o

2
M,,_ S s —m Re ["ym |m + | B
‘ gg ;/y‘ ‘ ‘ | (S—mH)2+F mH ( H) . H'""*H ' ‘ |

Diphoton channel: 3-loops 77 channel: 2-loops
X
€. L *fi i
¥ ¥ 'z
a, o m[%
Sy ™
(47v)?
g €
B, ~
(4][)2 eeen® Gey Ry
Federica Devoto University of Genova, 28/02/2023 13 NIVERSITY

OXFORD



Size of the interference is

Interference effect: yy vs ZZ governed by background
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Spin and mass effects
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Spin and mass effects
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Simple conservation of angular
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Spin and mass effects

Simple conservation of angular
momentum
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Spin and mass effects
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interference ~1%
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Spin and mass effects
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Real part: a closer look
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How can we exploit these effects to
constrain the Higgs boson width?



Interference effects and Higgs width: real part

e Allow Higgs width to differ from SM [Dixon, L1 1305.3854]
prediction

e Higgs couplings need to change
accordingly to maintain roughly SM
yield (LHC measurements)

Aif = Sifhig
2
(SN S
myl g Myl g sy
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Interference effects and Higgs width: real part

e Allow Higgs width to differ from SM
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Interference effects and Higgs width: real part
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ﬂl., f —> él, fﬂl, f ET _1005_ - Destructive Interf. (SM) _

. Constructive Interf.

200 - .
~300 - .
-400 - | | | | —
0 5 10 15 20
. Interference effect Tp/Tp™
Also negligible for on cross section is
reasonable values of small w.rt
Higgs width integrated signal: 55 X A M X \/ F
B————y [ ~1%o0fS rof 194 H
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Mass-shift estimate: theory

* How can we estimate it from a theory side?
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Mass-shift estimate: theory

* How can we estimate it from a theory side?

Federica Devoto
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Mass-shift estimate: theory

* How can we estimate it from a theory side?

First moment method

LA I LI L IR [Martin’lZ]
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Mass-shift estimate: theory

* How can we estimate it from a theory side?

First moment method

SRR L [ Martin ’12]
3.0f 1 (Moo do
2.0F . 0 MW_5 Y
1.0F -
OO 1 | | | 1 1 L]
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M [GeV]
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Mass-shift estimate: theory

* How can we estimate it from a theory side?

First moment method
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Mass-shift estimate: theory

* How can we estimate it from a theory side?

First moment method

SRR L [ Martin ’12]
3.0f 1 (Moo do
My,)5 = P aM,, M M,
2.0;— - 0 Mw_é ry
M, +o do
1.0 - —
5 z Op — dM,, M
: : M,,—o 4
001 | | | T B
122 123 izﬁiﬂ' | 1[2(55 '\}]26 127 128
e
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Mass-shift estimate: theory

* How can we estimate it from a theory side?

First moment method

UM LI UMMM [Martin’lZ]
3.05— 1 My +o do

E § (M,,)s = — dM,, M M,,
200 : 0 MW_5 ry

| ; M, +6 7 Likelihood analysis,
1.0F : O = AM ° e.g. gaussian fit

5 z 0 " AM
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Mass-shift estimate: theory

* How can we estimate it from a theory side?

First moment method

LA I LI L IR [Martin’lZ]
3.05— 1 My +o do

My,)5 = P aM,, M M,
2.0F . 0 M,,—o 4

M, +5 s Likelihood a.nab;sm,
1.05— _E o) = dM €.g. gaussian Iit

: ; Yy dM

: M,,—o 44 [Dixon, Li’13]
0.0F _
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Mass shift estimates

* Need to take into account the smearing effects of the detector

Realistic detector simulation

AM ~ 35 MeV
AM,, ~ 70 MeV vy
[Dixon, Li’13] [ATL-PHYS-PUB-2016-009]

Gaussian distribution
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Mass-shift estimate: experiments

 More realistic ways to extract the mass shift in experiments?
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Mass-shift estimate: experiments

 More realistic ways to extract the mass shift in experiments?
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Mass-shift estimate: experiments

 More realistic ways to extract the mass shift in experiments?
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Mass-shift estimate: experiments

 More realistic ways to extract the mass shift in experiments?

20 i
: Pr.H
g dependent
20| measurements
;m o e Recall that interference in diphoton
1 channel is enhanced wrt ZZ channel
~80 |
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Mass-shift estimate: experiments

 More realistic ways to extract the mass shift in experiments?

20 I I I I I I | I I I [ I [ I ] I I I |

| S bisstesvtoetseterd Pr
s P ‘_ dependent
20 - . measurements
S 40 i
ERN e Recall that interference in diphoton
z , - channel is enhanced wrt ZZ channel
80/ __ H+g/q @ Ofas")/Oes?) .
| Htg/q @ Oas?) : Compare
~100 - .
f j measures in yy
o e e e vs ZZ channels
pru / GeV — —
| Dixon, Li’13]
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Interference effects and Higgs width: imaginary part

[J. Campbell et al 1704.08259]

e Let’s go back to the imaginary part of the 2

]hnCX
: 2 2 \2 2 2
interference (m2., —m¥y)? + I'gmy

X [ReMbkgImMsig — ImekgReMsig]

I}ﬂﬂ}{X

* Integrated cross section also depends linearly
on the couplings! Can be exploited to put \[ NW A

bounds on the Higgs width
Oint o« . ANy JRL
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Interference effects and Higgs width: imaginary part

[J. Campbell et al 1704.08259]

e Let’s go back to the imaginary part of the 2

IIm X
: 2 2 \2 2 2
interference (m2., —m¥y)? + I'gmy

X [ReMbkgImMsig — ImekgReMsig]

FHme

* Integrated cross section also depends linearly
on the couplings! Can be exploited to put \[ NW A
bounds on the Higgs width

242 YY)
AlAf B A smAfsm

I H 1—1H SM

B [ Omsm | Iy \ _ | Cin |
0sig+int - Vsig, SM ' T — Ysig SM ! T
Ogio.SM HSM Ogio SM HSM
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Interference effects and Higgs width: imaginary part
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Interference effects and Higgs width: imaginary part

[J. Campbell et al 1704.08259]

e Let’s go back to the imaginary part of the 2

IIm 0.¢
: 2 2 \2 2 2
interference (m2., —m¥y)? + I'gmy

X [ReMbkgImMsig — ImekgReMsig]
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* Integrated cross section also depends linearly
on the couplings! Can be exploited to put \[ NW A
bounds on the Higgs width
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Interference effects and Higgs width: imaginary part

[J. Campbell et al 1704.08259]

e Let’s go back to the imaginary part of the 2

IIm 0.¢
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interference (m2., —m¥y)? + I'gmy

X [ReMbkgImMsig — ImekgReMsig]
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* Integrated cross section also depends linearly
on the couplings! Can be exploited to put \[ NW A
bounds on the Higgs width
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@LO: ~(-5) permille

/12/12 /12 /12 @NLO: ~(-1.3)%
i _ LSM Y .SM @NNLO: ? (Will see shortly)
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CMS, !

Compact Mu

ATLAS

EXPERIMENT

CMS 138 fb~' (13 TeV) CMS 138 fb~! (13 TeV) S 1 ° d f
11 s.d. (stat) 1 e rOm

® Observed 1 s.d. (stat) ® Observed
m— +1 5.d. (Stat ® syst) +1 s.d. (syst) w11 s.d. (stat © syst) 11 s.d. (syst)

—— +2 s.d. (stat ® syst) — 12 s.d. (stat @ syst) S u S an D ittme r
| f Stat Syst B Stat j‘;)(/:t @ I_I i g g S 2 O 2 2

-E_ +0.08 4 +0.07 ur’ 1.132009 006 ioe
#qgH 0.97%507 %004 Z50s

CMS combination

:
I
|
+0.12  +0.08  +0.09
2z _é_ 0975117 007 -008

e | 080072 3% 13 al : :

— LW _E_ 0.97+0.09  +0.05 +0.08 U n C e rt a 1 nty
F ———— 144928 oz D18 - 5 on XS

— ur —E—L 0.85+0.10  +0.06 +0.08

: | .
| —— A ; (diphoton)
5 ub — e ———— 105057 015 1§

s i : 0/
Mty —E— 0.941020 4015 tg}g : —~ 9 O

o e e————— | 121753 D% 103
— 2.66 2.06 1.69 _ . ,
Hr | 6.0575% fee li3s 7z i — 259000 100, 1052
L1 11 I L1 11 i L1 11 I L1 11 I L1 11 II IIIlIIIIIiIIIIIIIIlIIlI
0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 45 0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0
Parameter value Parameter value

u = 1.002 £0.036(th.) £0.033(syst.) £0.029(stat.) = 1.002 +0.057

S. Dittmer Higgs2022, 7 November 2022 24
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Brief history of diphoton interference effects

e Martin '12: Leading order analysis including gg initial state only, mass shift
calculated via first moment method ~150 MeV

* De Florian et al '12: g¢ — yyg and gg — yyg also included in the leading order
analysis. Effect of ~30 MeV with opposite sign wrt gg channel coming almost
entirely from qg initial state

e Dixon, Li’13: Interference effects analysis in yy channel performed up to next-
to-leading order resulting in shift~70 MeV (LO estimate ~120 MeV) and first
proposal to use this study to bound Higgs width

e Campbell et al '17: analysis at NLO mostly focussed on width bounds from

integrated on-shell cross sections

Large corrections
Higher order analysis
required

Federica Devoto University of Genova, 28/02/2023 — m— 23
SRk 04301230




Interference effects beyond NLO



NLO(gg)

S SR E = N A
) S R S

NNLO(gg)
4
Boe 1T Jeeel TITT e Qjm o)
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LO(gg) LO(qg)

N T e N

NLO(gg)

§§’ {El: E& <:jj: @(%3)

e B he

NNLO(gg)
4
foo 1T Beel T eed Ty | 0000
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Interference @NNLO: ingredients

e Subtraction @ NNLO for color singlet production \{-Q..
o S

* 5-points two-loop amplitudes for background process
[Badger et al, ’21] [Agarwal et al, ’21]

* Three-loop amplitudes for background process

[Bargiela,Caola,von Manteuffel, Tancredi, '22]

In principle: everything is there... in practice: potential technical difficulties
(e.g. evaluation of complicated amplitudes in extreme kinematic configurations,
involved subtraction structure etc.)
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Interference @NNLO: ingredients

e Subtraction @ NNLO for color singlet production \{-Q..
o S

* 5-points two-loop amplitudes for background process
[Badger et al, ’21] [Agarwal et al, ’21]

* Three-loop amplitudes for background process

[Bargiela,Caola,von Manteuffel, Tancredi, '22]

In principle: everything is there... in practice: potential technical difficulties
(e.g. evaluation of complicated amplitudes in extreme kinematic configurations,
involved subtraction structure etc.)

Interference is enhanced at low p,
bulk of the contribution coming from the virtuals
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Inter{ >

0} . s
e Subtra - _
: -20 - .
® S5-point ; | &~ N\
® Three-1< : :
T 2 i
S —60 | -
< i . H+g @ O(as”) :
[n principle: ey _ggo[ / _ H+g/q @ O(as")/0(as?) -
(e.g. evaluation “ . Hig/q @ O(as) i
—100 -
_120 I | ! ! I ! | | l | 1 1 l ! 1 ! l | ! 1 l ]
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Interfe pru | GeV
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E _40 - |
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bulk of the contribution com
Soft-virtual approximation
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Soft-virtual approximation in a nutshell

e Evaluation of soft contributions only, neglect hard emissions

e Consider the production of large invariant mass Q at the LHC

NNLO gg luminosity at LHC (\S = 8 TeV) * Gluon PDFs enhanced at small x: center-of-mass

510" T T energy tends to be close to invariant mass of the
10 . .
8 system == only soft extra radiation allowed
(.8 108
. 102
- 10 i |
) . @ In(1 — 2
© 10° ] 6 =00+ 09— | 8C4 ( ) c10(1 — z) + reg h.o.
10° : 27T 1 —=z
10° g i ol
102 ——— MSTW 2008 3
10 -+t CT10 =
1 444 NNPDF2.3 noLHC .
. SN MWPOR22 Process-dependent
:ga - Universal structure , pEIAEdL,
104 - Migge 2Mop from virtual contributions
10 ‘10 - 11100 - 111000
\'s (Gev)
Federica Devoto University of Genova, 28/02/2023 R.D. Ball. Bonvini et al (2013)] - '.-_ff;-.:}-.: o P —
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Soft-virtual approximation in a nutshell

e Evaluation of soft contributions only, neglect hard emissions

e Consider the production of large invariant mass Q at the LHC

NNLO gg luminosity at LHC (\'s = 8 TeV)

A1011 l l!llll

‘l‘ll

1 . NNPDF2.3 noLHC
1 .
10 === NNPDF2.3

G. Watt (November 2012)

104 thlggs

2mtop

|

110 L 1 1 1 111100

Federica Devoto

1000

\§ (GeV)

University of Genova,

e Gluon PDFs enhanced at small x: center-of-mass
energy tends to be close to invariant mass of the
system == only soft extra radiation allowed

In(1 —z)

1z I

/

Universal structure

s

5’20'() o0 —_— (SCA

27

c10(1 — 2) reg) h.o.

Process-dependent,
from virtual contributions

In some cases subleading terms may be
enhanced: resummation arguments
allow to “tweak” the approx

28/ OZ/ 202 [R.D. Ball, Bonvini et al (2013)] 27 8;5?6(}){]3




NNLO soft-virtual interference: setup (I)

/s =13.6TeV

® PDF set: NNPDF31_nnlo_as_0118
: My

e Dynamic scale: pu, = pp = u = —

* Fiducial cuts: e pr,, , >20GeV
° 14| <25
® D1y, DT, > (35GeV)?
e AR, , > 0.4
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https://arxiv.org/abs/2106.08329

NNLO soft-virtual interference: setup (I)
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NNLO soft-virtual interference: setup (I)

¢\/s =13.6TeV
® PDF set: NNPDF31 nnlo as 0118

m Signal-background interference receives large
. , - 4 corrections
¢ Dynamlc scale: Hr=HrR=HK = 9) “Usual” cuts plagued by unphysical sensitivity

to IR physics
* Fiducial cuts: e pr,, , >20GeV

° |n,| <25

-|pT»ylpm > (35GeV)? ﬂ

o A\ R7 >~ 0.4 [Salam, Slade 2106.08329]
1,2 .
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NNLO soft-virtual interference: setup (II)

S

e @NLO and NNLOsv:
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Results: integrated cross section

L.O dNLO massless
With bottom mass both in signal and background amplitudes O,y = — 0.62 1b
Cﬁntzz _'(L]:lft)
With bottom mass in background amplitude only
dNNLOsv massless
C%ntzz _'(LCXth)
(ﬁnt=='—-(L4f§fb

With bottom mass in signal amplitude only

Cﬁ ::'_'(LCK)fb

nt
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Results: integrated cross section
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Results: integrated cross section
LO dNLO massless

With bottom mass both in signal and background amplitudes O,y = — 0.62 1b

With bottom mass in background amplitude only

dNNLOsv massless
With bottom mass in signal amplitude only
Cﬁnt:: _'(L(x;fk)
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Results: integrated cross section
LO dNLO massless

—0.62 b

With bottom mass both in signal and background amplitudes

With bottom mass in background amplitude only

6 times smaller

than dNLO + ANNLOsv massless

O,y — — 0.02 1b further suppression

from couplings, we O;
neglect quark
masses beyond

Gl —_— 0.09 fb NLO

nl- T —— T—

= —0.48fb

n
With bottom mass in signal amplitude only
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Results: integrated cross section
LO dNLO massless

With bottom mass both in signal and background amplitudes

With bottom mass in background amplitude only

6 times smaller

thandNLo +  ANNLOsv massless
= —(0.021b further suppression
from couplings, we o.. .= —0.481b

Oint
int
neglect quark

With bottom mass in signal amplitude only
masses beyond

— NLO
NNLOsv __
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Validation of SV
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do/dm,, [tb/GeV]

Federica Devoto

Results: Interference @NNLOsv

0.3 I | 1 1 ] | | ] 1
0o | | NLO messsss | .
| NNLOsv s  NNLO correction not captured by
o | : the NLO scale variation bands...
0 e .. .but starting to converge
T T T T TSI SUSS S. W - WA N, . . NS S SR . )
e Recall this is the sum of real and
02 imaginary part of the interference
Vs =13.6 TeV
03 | .
Pry> 20 GeV, n,| <25 e Real part dictates the shape,
04 || Pry, Pry,> 35 GeVy = - imaginary part responsible for shift
Tnp > 04 . z : to the left
_0.5 | | ] | I | | | ]
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m,, [GeV]
Fig. 4 Signal-background interference contribution to the

diphoton invariant mass distribution afterfGaussian smearing.
Bands represent the envelope given by the scale variation.
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Results: Mass shift@NNLO soft-virtual
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Results: Mass shift@NNLO soft-virtual

Table 1 Mass-shift at different proton-proton collider energies with
Gaussian fit method

Amy, (MeV) 7 TeV 8 TeV 13.6 TeV
+0.8% +0.6% +0%
+13% +13% +12%
NNLOsv —46.3+15% —47.0114% —46.01 157
NNLOsv’ —39.5+20% —39.7+19% —39.4115%
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+0.8% +0.6% +0% ~
LO —77.210-8% —79.570:6% —83.110% 34 %
+13% +13% +12%
15% 14% 11%
NNLOsv —46.37 155 —47.0" ¢or —46.0" 50 ~ 28 9,
NNLOsv’ —39.5120% —39.71 0% —39.41157%
Federica Devoto University of Genova, 28/02/2023 34

OXFORD



Results: Mass shift@NNLO soft-virtual

Table 1 Mass-shift at different proton-proton collider energies with
Gaussian fit method

Amy, (MeV) 7 TeV 8 TeV 13.6 TeV
+0.8% +0.6% +0% ~
LO —77.210-8% —79.570:6% —83.110% 34 %
+13% +13% +12%
NNLOsv —46.3%070 47050 46000 ~ 28 %
@:Osvi —39.5120% —39.71 0% —39.41157%
Federica Devoto University of Genova, 28/02/2023 34

OXFORD



Results: Mass shift@NNLO soft-virtual

Table 1 Mass-shift at different proton-proton collider energies with
Gaussian fit method

Amy, (MeV) 7 TeV 8 TeV 13.6 TeV
+0.8% +0.6% +0% ~
LO —77.210-8% —79.570:6% —83.110% 34 %
+13% +13% +12%
NNLOsv —46.3%070 47050 46000 ~ 28 %
@:Osvi —39.5120% —39.71 0% —39.41157%
Federica Devoto University of Genova, 28/02/2023 34

OXFORD



Results: Mass shift@NNLO soft-virtual

Table 1 Mass-shift at different proton-proton collider energies with
Gaussian fit method

Amyy, (MeV) 7 TeV 8 TeV 13.6 TeV
+0.8% +0.6% +0% ~
LO —77.210-8% —79.570:6% —83.110% 34 %
+13% +13% +12%
NNLOsv —46.3%17 470106, —46.01) ~ 28 %
@:Osvi —39.5120% —39.71 0% —39.41157%
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approximation for Higgs XS
Based on [R.D. Ball, Bonvini et
al 1303.3590]
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Results: Mass shift@NNLO soft-virtual

Table 1 Mass-shift at different proton-proton collider energies with

Gaussian fit method

Am,, (MeV) 7 TeV

8 TeV 13.6 TeV

—79.510-5% —83.1170%,

~56.81 130 —55.211%%
+14% +11%

+19% +16%

LO —77.210-5%
NLO ~56.21 137
NNLOsv —46.31 107
@ _39,5+20%

Soft-virtual “improved”
approximation for Higgs XS
Based on [R.D. Ball, Bonvini et
al 1303.3590]

Federica Devoto

~ 34 %

~ 28 %

Table 2 Mass-shift at different proton-proton collider energies with

first moment method

Amy, (MeV) 7 TeV

LO —113.41-5%
NLO —82.61 12
NNLOsv —68.11 0%
NNLOsV'’ —58.11759%

8 TeV

+0.6%

+12%

+13%

+18%

13.6 TeV

+0.1%
+12%

+11%

+16%
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Results: Mass shift@NNLO soft-virtual

Table 3 Comparison of K-factors, measured w.r.t. the LO value, for

° MaSS shifts calculated with the mass-shift at \/s = 13.6 TeV calculated via a gaussian fit method
different methods should be and via a first-moment method
regarded as different Amy,., / Am]);g First moment Gaussian Fit
observables
o KNLO 0.665 0.664
* Not surprising that numbers are g 0.554 0.554

so different in the two methods KNt O 0.475 0.474

o K-factors, however, are
insensitive to the method used!

AM (N)NLO — AM o K(N)NLO
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Results: Mass shift@NNLO soft-virtual

Table 3 Comparison of K-factors, measured w.r.t. the LO value, for

° MaSS shifts calculated with the mass-shift at \/s = 13.6 TeV calculated via a gaussian fit method
different methods should be and via a first-moment method
regarded as different Amy,., / Aml);g,) First moment Gaussian Fit
observables B EEEEE————
o KnLo 0.665
* Not surprising that numbers are g 0.554
so different in the two methods Y.
KNNILOsv/ 0.475

o K-factors, however, are
insensitive to the method used!

AM (N)NLO — AM o K(N)NLO
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Results: bounds on Higgs boson width

|

NLO R=558
NNLOsv' =z || @ Functional dependence ~ square

e P Eererasaatsretrass asratesestasseeessetsmeasseneraeet etnesenetnetsretiestreteeet et etmet ittt ettetttietniernerntetiernietrutneseretneneretnisesnteses s rOOt

R R R I

-100 - & NNLQO curve lies above the NLO one

resulting in looser bounds on |

R
P T L

-150
e If error on the mass shift reaches

150 MeV: [ ;< (10-20)1 ),

0.’.

O | S N A e To be compared with XS based

method: 9% uncertainty ->1

R L I

-

R R R I R R R R

-300

s s s asntnasr e ss bt na RN AR ENA RN AR A NN LN
—.-....-..--.-...}-.-.---.--.-
—‘..l.I.......I..',.‘......‘.-..I.‘...

s s 40004000000 s000000000

-350

[a—
()
[W—
(-
[a—
W

20
'y sm

Federica Devoto University of Genova, 28/02/2023 36 e : veRsiTy or
e OXFORD




Conclusions

e We reviewed the Higgs interferometry framework which allows to access the
Higgs boson width

* On-shell interference effects provide important complementary information to
the present bounds on I ;;, mostly coming from off-shell studies

e Although the mass shift extraction is highly dependent on the methodology, K-
factors are universal and can be used to assess the order of magnitude of the
missing higher order corrections

e Assuming 150 MeV error on mass-shift: I ;<(10-20)I 4 ¢;, to be compared
with direct sensitivity of LHC ~ I ;<250 1 f g,,!
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