What will the Future Colliders
know about the Higgs!?

Suantunrr Urverse Fulure Platfors
DESY, May 22, 2019

u ﬁ HELMHOLTZ
| GEMEINSCHAFT

-
~.~
~

-
4——
-

.
:g
§

DESY (Hamburg)
Humboldt University (Berlin)

-- =
-

( christophe.grojean@desy.de )



High Energy Physics with a Higgs
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High Energy Physms with a Higgs

ECFA

European Committee for Aecelera

O

J. D’Hondt ECFA ’18

O O O O O O

O

Towards new discoveries via the Higgs sector

* No clear indication where new physics is hiding, hence experimental observations will have to
guide us in our exploration.
* One of the avenues is to explore as fast as possible, and as wide as possible, the Higgs sector.

Yukawa couplings

Self-couplings (HHH and HHHH)

Couplings to Z/W/y/g

Rare SM and BSM decays (H=>Meson+y, Zy, FCNC, ue/tu/e, ...)
CP violation in Higgs decays

Invisible decay

Mass and width

* Important progress will be made on Higgs physics with the LHC and the HL-LHC.
* To discover new physics inaccessible to the (HL-)LHC, future colliders will be complementary.
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High Energy PhyS|cs with a Higgs

ECFA

European Committee for

Towards new discoveries via the Higgs sector

* No clear indication where new physics is hiding, hence experimental observations will have to
guide us in our exploration.

* One of the avenues is to explore as fast as possible, and as wide as possible, the Higgs sector.
o Yukawa couplings

Self-couplings (HHH and HHHH)

Couplings to Z/W/y/g

Rare SM and BSM decays (H=>Meson+y, Zy, FCNC, ue/tu/e, ...)

CP violation in Higgs decays

Invisible decay

Mass and width
o ..

* Important progress will be made on Higgs physics with the LHC and the HL-LHC.

* To discover new physics inaccessible to the (HL-)LHC, future colliders will be complementary.

_,_+____—___________—_________4,.
The Higgs boson is the simplest Q-bit/particle:

J. D’Hondt ECFA’18

O O O O O O

l as far as we know, it has |
no spin, no charge, no structure.
This vacancy can make its richness: '
' e.g., unlike other SM particle, it can easily couple to a Hidden Sector

7 A formidable tool to explore the deepest principles of Nature R

—————————
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Future of HEP

ECFA Higgs study group ‘19
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Future of HEP

Subject to large uncertainty

ECFA Higgs study group ‘19

|) need a scientific consensus
2) political approval
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Future of HEP

B Proton collider

Possible scenarios of future colliders B Electron collider
[1 Electron-Proton collider

mmmm Construction/Transformation

dyears __9years JIRGRLINCRY 500 GeV Preparation
20km tunnel 2 ab! 4 ab-!

40 km tunnel

Japan

8 years .
g _y 566/};)(;}59(;/1?1/240 GeV SppC aim similar to FCC-hh
= 100km tunnel -0/2-68
O 11 vears . )
—— FCC hh: 150 TeV =20-30 ab-
8 years 10 years 90/160/250 GeV L7 a5
100km t | 150/10/5 ab-1 11 years
m e FCC hh: 100 TeV 20-30 ab-

100Kkm tunnel FCC hh: 100 TeV 20-30 ab
P 8 years
5 HL-LHC: 13 TeV 3-4 ab-1 HE-LHC: 27 TeV 10 ab-1
@)

2years b6years |LHeC:1.2TeV
] 0.25-1 3b-10 FCC-eh: 3.5 TeV 2 ab-1

5 years MRLGLINN CLIC: 380 Gev [ 1.5 TeV

[
11 km tunnel 1.5 ab-1 2.5 ab-!
29 km tunnel

13/05/2019 UB

Summary of National Inputs S. Bethke (MPP Munich ESPP Symposium, Granada, 15 May 2019



Colliders being considered

ECFA Higgs study group ‘19

Collider | Type /S P %] N(Det.) Linst < Time Refs. Abbreviation
[e /et ] [10**] cm™2s~! | [ab~!] [years]
HL-LHC pp 14 TeV - 2 5 6.0 12 [10] HL-LHC
HE-LHC pp 27 TeV - 2 16 15.0 20 [10] HE-LHC
FCC-hh pp 100 TeV - 2 30 30.0 25 [1] FCC-hh
FCC-ee ee My 0/0 2 100/200 150 4 [1]
2My 0/0 2 25 10 1-2
240 GeV 0/0 2 7 5 3 FCC-eeqg
2Myop 0/0 2 0.8/1.4 1.5 5 FCC-eesq5
(+1) (ly SD before 2my;,, run)
ILC ee 250 GeV  £+80/£30 1 1.35/2.7 2.0 11.5 [3,11] ILCy59
350 GeV  £80/£30 1 1.6 0.2 1 ILCs5
500 GeV  £80/£30 1 1.8/3.6 4.0 8.5 ILC509
(+1) (1y SD after 250 GeV run)
CEPC ee My, 0/0 2 17/32 16 2 [2] CEPC
2Myy 0/0 2 10 2.6 1
240 GeV 0/0 2 3 5.6 7
CLIC ee 380 GeV +80/0 1 1.5 1.0 8 [12] CLIC3g9
1.5 TeV +80/0 1 3.7 2.5 7 CLIC 500
3.0 TeV +80/0 1 6.0 5.0 8 CLIC3000
(+4) (2y SDs between energy stages)
LHeC ep 1.3TeV - 0.8 1.0 15 [9] LHeC
HE-LHeC ep 1.8 TeV - 1.5 2.0 20 [1] HE-LHeC
FCC-eh ep 3.5TeV - 1.5 2.0 25 [1] FCC-eh

Chris Z‘op/?e érq /'ean

NB: number of seconds/year differs: ILC 1.6x107, FCC-ee & CLIC: 1.2x107, CEPC: [.3x 10’
%ﬁgé R Futurelolliders
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Higgs couplings: kappa vs EFT

Complementarity between the two approaches

Kappa:

Close connection to exp measurements

Widely used

Exploration tool (very much like epsilons for LEP)

Could still valid even with light new physics

Captures leading effects of UV motivated scenarios (SUSY, composite)
Doesn’t require BSM theoretical computations

EFT:

e Allows to put Higgs measurements in perspective with other measurements (EVV, diboson, flavour...)

e Connects measurements at different scales (particularly relevant for high-energy colliders CLIC, FCC-hh)
e Fully exploits more exclusive observables (polarisation, angular distributions...)

e Can accommodate subleading effects (loops, dim-8...)

e Fully QFT consistent framework

e Assumptions about symmetries more transparent

¢ Valid only if heavy new physics

C/?f/‘SZ(Oﬁ/?e 6/‘?/.8% %ﬁgé@ﬁ(idﬁeCO/ﬂa’erS 5 D{S)/, May 27) 20'?
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Kappa Framework

» Kappa fit method described in https://arxiv.org/abs/1209.0040 :

LHC

HXSWG interim recommendations to explore the coupling structure of a

Higgs-like particle.

- Kix = Tysx/ IPM psx

- for top coupling above the ttH threshold: k? = &/ 6°M .y

* Not general parametrisation of BSM, but has the advantage of simple
framework, largely known 1n the hep community

* Scheme adopted by Higgs@FutureColliders (H@FC):
kg > ky’ ka

- 10 coupling modifiers :

kWa kZa kt9 kba kca kra k

- kH2 = ['H/['HSM = Z(kJZXBR‘ISM)/(l'BRl’u)
= BR,,, = Higgs boson non-SM decays with invisible final states

= Br,, = Higgs boson non-SM decays difficult to separate from the background

(BRi,u

- Higgs boson selfcoupling fixed to SM value
- Low-energy machines don’t have access to k;

= Bllinv + BRunt)

Scenario BR;,, BR,,,; include HL-LHC
kappa-0 fixedat(O fixed at O no
kappa-1 measured fixed at O no
kappa-2 measured measured no
kappa-3 measured measured yes
¥iqgs @FeitereColliders &

Assumption kV<I| made for
hadron collider alone
(not needed for ee-colliders)

DESY, May 22, 2019



H@FC w/ assumption kV<I \/

Chris fop/?e ér? /'ean

About ky<| assumption

kappa-0

HL-LHC

1.2
1.0
2.2
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HL-LHC(YR)

1.7
1.5

2.5
1.8

3.4
3.7

4.3
1.9

HL-LHC
1.9
1.6
2.6

2.0
11

2.8

3.5

4.6
1.9

\/ H@FC w/o assumption kV<I

%395 CFetwureColliders =

DESY, May 27, 2019



Christ 0/9/78 6/‘9 ean

Results of kappa-2 fit

ECFA Higgs study group ‘19
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0004 0812 16 20 00 04 0812 1.6 2.0 0 1 2 3 4 0 1 2 3 4 0 1 2 3 4
Kg (%) Ky (%) Ki (%) Kzy (%)
|
I
I
I
0 1 2 3 4 0015 30 456075 0015 3.0 45 6.0 7.5 0 4 8 12 16 0 4 8 12 16
Brj,, (< %, 95% C.L.) Bry, (< %, 95% C.L.) nggS@FC WG Kappa-2, May 2019
0.02 Bl FCC-ec+FCC-eh+FCC-hh CLIC3g9
B FCC-eezq5+FCC-eenqg ILC500+ILC350+ILCy50
1 FCC-eepqq ILCys0
fee Ky W CEPC BN LHeC (Jky[ < 1)
i B CLIC3000+CLIC1500+CLIC30 s HE-LHC (|xy| < 1)
1 CLIC500+CLIC3g0 HL-LHC (|xy| < 1)

Standalone colliders

%:935 CFutureColliders 4
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DESY, May 22, 2019



Results of kappa-3 fit

ECFA Higgs study group ‘19
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Christophe Grojean %395@6“‘40‘ eColliders 7 DESY, May 22, 2019



Results of kappa-3 fit

ECFA Higgs study group ‘19

K (%) Kz (%) Ke (%) Kt (%) Kp (%)
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Br,, (< %,95% C.L.) Bry,; (< %,95% C.L.) Higgs@FC WG Kappa-3, May 2019

0.02 I

- — Important synergy HL-LHC — low lepton colliders
N ]

|. Top Yukawa

I R v [< 1 .. ..

E— — 2. Statistically limited channels: aa, mumu, Za
00 06 1.2 1.8 24 3.0 0 1 2 3 4

Christophe GGrojean ¥iqgs@FutureColliders 7 DESY, May 22, 2019



EFT Framework
* Many advantages offered by the EFT approach

- Among these: describes correlation of New Physics (NP) effects in different
types of observables in the Higgs sector and outside
* The following scenarios are under study:

- We limit our analysis to Dim-6 Operators; we focus on holomorphic /SU(2)-
linearly realised Lagrangian

- We don’t consider BSM Higgs boson decays

s Flavour “assumptions”: Neutral Diagonal (ND) A

-Hff and Vff (HVff) diagonal in the physical basis -For H & EW exploration purposes only

-VIf (HVf) flavour universality respected by first 2 quark families -Cumbersome from model-building
point of view to avoid FCNC

SMEFTnDp = {dm, Cgg> oc., Cyvyy Czvyy Czzy Cz[, 0Yts 0Ycs OYbs OYr, 5yu9 Az}

+ {(591Z,u)qm (591Z,d)qu (5QIZ,V)29 (5956)23 (591€u)qm (591€d)qi’ (5g-ge)£}Q1:CI2¢q3a L=e,p,T

5 SM + 30 New Physics Parameters

Chris Z(O/p/?e 6/‘? /.ed/? %&95 @ﬁ( ZereColliders 10 ){5)/, May 2%, 2019
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Experimental Inputs

Higgs aTGC
Yes (4, ozH)
RO Complete with HL-LHC) | YES (aTGCV\?om.)
arning
Yes (4, OzH) .
ILC Complete with HL-LHg)  Yes (HE limit)
Warning
Yes (U, ozH)
SISO (Complete with HL-LHG) | &S (aTGCWf::;)
Yes (Full EFT

CLIC Yes (U, OzH)

parameterization)

EWPO

Yes

LEP/SLD (Z-pole) +
HL-LHC + W (ILC)

Yes

LEP/SLD (Z-pole) +
HL-LHC + W (CLIC)

Top EW

Yes (365 GeV, Ztt)

Yes (500 GeV, Ztt)

No

Yes

Extrapolated from LEP/SLD
AlSERE HL-LHC WA= LEPZ 4 HL-LHC (M, sin%8.) ‘
Yes (U, BR/BR))
FCC-hh Used in combination From FCC-ee From FCC-ee -
with FCCee/eh
LEP/SLD
LHeC Yes (p) N/A = LEP2 1 HIC (M, sin?6u) -
Yes (1) _
FCC-eh Used in combination From FCC-ee FiorznuECZCdge -
with FCCee/hh ’
%395 CFuterelolliders I

DESY, May 22, 2019
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64g;lgi[%]

102

10

101

Global EFT fit

[ Higgs@FC WG

_ B HL-LHC M HL+LHeC M HL+HELHC HL+ILCas0 HL+CLIC330 M HL+CEPC
. HL+|LC500 HL+CL|C1500

SMEFTyp fit M HL+CLICs000

gsz

eff eff f ff
PV gﬁw gizy gﬁgg gfie Gfec Ghbb Ifr OGPy 091z Ok,

ﬁﬁ:10-3

{1072

69atGC

ﬁﬁ:10_4

gsz

f
wa gﬁyy gﬁféy gﬁfgf,g Hftt ge Hce gbe
%395 CFutureColliders

Hrr gﬁyp 6912 6Ky

12

16 ECFA Higgs study group ‘19

DESY, May 22, 2019



Figures of Merit with Respects to HL-LHC

Chris Z‘op/?e éro( /'ean

5g17|

Oy

O
Vs 6,?@ Vi 4 Qg Q(} £[(} £[ Of\z[ C O@io%j OOG e
S0 Vo o oy Ty CC Sz Vo
| I |
st > I D T
o B O R
gty = 11 13 2.6
g%ffzy 11 24 11 16 11 23 30 17 11 12
g%ffgg 14 17 20 28 17 23 29 28 23 27
gl 1 17
gl ......
gl _ 27 15 E
gl 16 13
g%fau- 12 18 13 3
T T T
oo RS
<107 - 1
SMEFT ND (%) not measured at HL-LHC

%395 R Futurelolliders

13

M. Cepeda for Higgs@FC WG

DESY, May 22, 2019



Theoretical Uncertainties

eff
GHbb

69ilgil%

64ilgil%]

S 2.2}

eff eff
GHrr g Hup

1 HL+ILCso 1 HL+ILCs0o
l HL+CLIC3q09 1 HL+FCCge240

W HscePc

Impact of SM theory uncertainties

B HLscLicay
1 HL+ FCCee355

Higgs@FC WG

e Parametric theory uncertainties: For an observable O, this is the error

Christ 0/9/78 Grq ean

Color code
No Intrinsic unc. associated to the propagation of the experimental error of the SM input
1 parameters to the prediction Oswm .
Full Th. unc. No Th. unc.
e |Intrinsic theory uncertainties: Estimate of the net size associated with the
No Parametric unc. contributions to Osm from missing higher-order corrections in perturbation
theory.
%395@6(2‘&()‘860///‘0/8#5 14 DESY, May 2%, 2019



Impact of Z-pole measurements

10

d. De Blas, G. Durieux, C. Grojean, J. Gu, A. Paul to appear

) HEP{T

. HL+|LC250 - HI—"‘”—CSOO

| | Higgs@FC WG
May 2019

- HL+CL|C:380 . HL+CL|C3000 . HL+FCCeeQ40- HL+FCCee365. HL+CEPC

Dark/Light: SMEFTpgw (Perfect EWPO) / SMEFTyp (Global fit)

69,/ gi[%]

1071

Perfect EW measurements

Christ 0/9/78 Grq ean

eff eff

eff eff eff eff eff eff
9Hzz 9iww GHyy GHzy GHgg GHit

eff

[ 10_2

ﬂ:10-3

0datGC

ﬂ:10-4

eff
GHce GHbb GHrr GHpp

Difference due to absence of precise enough EWPO at LC (ho Z pole run)

Az

691z Oky

Can be mitigated by using: (1) High-energies (2) EWPO from radiative return

%395 @ Fetuurelolliders

15
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Impact of Z-pole measurements

d. De Blas, G. Durieux, C. Grojean, J. Gu, A. Paul to appear

1 L/M HL-LHC S2 + LEP/SLD B ILC 250G\ CCGRURITTERTEERY Ml CLIC 380GeV ight shade: CEPC/FCC—ee without Z-pole || .
- |l CEPC Z/WW/240GeV B IL.C 250GeV/350Gev—_ |l CLIC 380GeV/1.5TeV T cortent By ithout Wi threshold
- |l FCC-ee Z/WW/240GeV B ILC 250GeV/350GeV/500GeV |l CLIC 380GeV/1.5TeV/3TeV | apion oliders are combined with HL-LHG & LEPISLD -
_ |l FCC-ee Z/WW/240GeV/365GeV P(e”,e")=(¥0.8,%0.3) P(e™,e")=(%0.8, 0) imposed U(2) in 1&2 gen quarks i
> 1071 —1072
= - .
e B ] Q
s -
(&) 10—2 — — 10—3 '®
8) - . »
@) B i
T - ]
1073 —4107*
10_4 10—5

60/ 69y 694 o9y 69y 69y 09K  bgy  O9n  bgy

1_53— Ratios, real EW / perfect EW | i I y I —31_5
1M NV WL myvy VVy YV Vv _Vvv vV VN :1

Christophe Grojean %395@6(2‘40‘ eColliders 6 DESY, May 22, 2019



Impact of Beam Polarisation

d. De Blas, G. Durieux, C. Grojean, J. Gu, A. Paul to appear

precision reach on effective couplings from full EFT global fit

- ILC +350GeV +500GeV, P(e”,e*)=(¥0.8,+0.3) ~=  perfect EW ]
- | ] ILC +350GeV +500GeV , P(e ,e")=(¥0.8, 0) combined with HL-LHC & LEP/SLD .
- l ILC +350GeV +500GeV , unpolarized imposed U(2) in 1&2 gen quarks T
107" —1072
72 - ]
= N .
rey - - ®
> —
O 10_2 BN — 10—3 o)
&) - ] @)
(7)) N | 7))
@)) _ i
o i |
I
107 — =107
107 7z vy Zy gg tt 5q¢° bb gt TR 5 A 107
og Oogy 69 o9y, ole)¥ 95 gy Oy Ogy 91z Ky Z ,
Ratios to P(e”,e*)=(70.8,20.3) 3 15
11

Chris Z‘op/?e éro( ean
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Impact of Beam Polarisation

d. De Blas, G. Durieux, C. Grojean, J. Gu, A. Paul to appear

bb ejr T
692 r 694
sot, o Statistical gain from increased rates
5gg’dR m)':( 595
, p_p.
6957, 20% 6gFP op,.p_ =o9(l—P+P_-)|1—-ArR = =
et e of e Fe-) 1-P+P.-
697" 697°
5gus 5 From ee—'Zh, ALR"‘"O. |5 so 0—-80,+30 ™ 1.4 0
overall, one could expect
093 o9} ~10-15% increased coupling sensitivity
6gly 695"

Gain in higher in global EFT fit
o9 since polarisation removes
degeneracies among operators

69/
697'r 691,z

59?/2 oKy

605, Ao Polarisation benefit diminishes when other runs
s Sttt Ee e at higher energies are added

amm» Statistical Gain
am» || C (*80%, F 30%):
am® | C (* 80%,0%):

C/W‘/‘SZ(OP/?e éf?/.edl? %ﬁé@@idﬁeCO/ﬁa’erS I¥ D{g)/) May 2%, 2019



Higgs self-coupling

Higgs self-couplings is very interesting for a multitude of reasons
(vacuum stability, hierarchy, baryogenesis, GV, EFT probe...).

How much different from the SM can it be given the tight constraints on other Higgs couplings?

Sensitivity on Higgs cubic self-coupling is often obtained in many different ways:

1. an exclusive analysis of HH production, 1.e., a fit of the double Higgs cross section considering only deformation of the
Higgs cubic coupling;

2. aglobal analysis of HH production, 1.e., a fit of of the double Higgs cross section considering also all possible deformations
of the single Higgs couplings that are already constrained by single Higgs processes;

(a) the global fit does not consider the effects at higher order of the modified Higgs cubic coupling to single Higgs
production and to Higgs decays;

(b) these higher order effects are included;

3. an exclusive analysis of single Higgs processes at higher order, 1.e., considering only deformation of the Higgs cubic
coupling;

4. a global analysis of single Higgs processes at higher order, i.e., considering also all possible deformations of the single
Higgs couplings.

Christophe GGrojean %&95 CFuturelolliders 19 DESY, May 22, 2019



Higgs self-coupling

Higgs self-couplings is very interesting for a multitude of reasons
(vacuum stability, hierarchy, baryogenesis, GV, EFT probe...).

How much different from the SM can it be given the tight constraints on other Higgs couplings?

Sensitivity on Higgs cubic self-coupling is often obtained in many different ways:

di-Higags sinale-H

exclusive

global

Don’t take one bound and use it for a model where it doesn’t apply!
Christophe Grojean Y/’ﬂgS@ﬁ(Z‘“/‘ eColliders 17 DESY, May 22, 2019



Higgs self-coupling

collider (1) di-Hexcl. (2.a) di-H glob. (3) single-H excl. (4) single-H glob.
HL-LHC 0% (50%) 52% 46% 50%
HE-LHC 10-20% (n.a.) n.a. 41% 50%
ILC»59 — — 28% 49%
ILC35 — — 28% 47%
ILC5q9 27% (27%) 27% 26% 37%
CLIC3g¢ — — 45% 50%
CLIC 500 36% (36%) 36% 40% 49%
CLIC3000 1% (n.a.) n.a. 35% 49%
FCC—€€24() — — 19% 48%
FCC—€€365 — — 19% 34%
FCC-ee/eh/hh 5% (5%) 6% 18% 25%
CEPC — — 17% 49%

Christophe GGrojean ¥/iq9s @Futurelolliders 20

DESY, May 22, 2019



Light Yukawas

HL-LHC +LHeC +HE-LHC | +ILCsy9 +CLIC3p99 +CEPC +FCC-eeyqg +FCC-ee/eh/hh
K, 570. 320. 420. 330. 430. 290. 310. 280.
Ky 270. 150. 200. 160. 200. 140. 140. 130.
K 13. 7.3 94 7.5 9.9 6.6 7. 6.4
K. 1.2 0.87 measured directly
Higgs@FC WG
I BB FCC-ce+FCC-ch+FCC-hh
” I 5 Egg-66365+24o
_ -
C | | | — e 240
I Precision | Upper bound at 95 % C.L. limit 83822304&500%80
ILC500+350+250
ECys0

LHeC (ky < 1)
HE-LHC (ky < 1)
- HL-LHC (ky < 1)

0 1% 2% 3% 4% 1071 109 10! 102 103 10*

Christophe Grojean Y/’jﬂS@ﬁ(Z‘“/‘ eColliders 2l DESY, May 22, 2019



Conclusions

All future colliders have a rich potential to outperform (HL-)LHC in Higgs physics:
+ Legacy measurements that will go into textbook
+ Reach in BSM discoveries
+ Refinements in our understanding of Nature

Uncertainty on the uncertainties is probably larger than the differences in the different projections

B. Heinemann for Higgs@FC WG

Christophe GGrojean %\395 @CFutureColliders 22 DESY, May 22, 2019



Conclusions

All future colliders have a rich potential to outperform (HL-)LHC in Higgs physics:
+ Legacy measurements that will go into textbook

+ Reach in BSM discoveries

+ Refinements in our understanding of Nature

Uncertainty on the uncertainties is probably larger than the differences in the different projections

P TToaimnmarmann fAan TTiSSamTM TATrL

Factor 22 Factor 25 Factor 210 Years from T,

CLIC380 9 6 4 7
Initial FCC-ee240 10 8 3

run CEPC 10 8 3 10
ILC250 10 7 3 11
FCC-ee365 10 8 6 15
2nd/3rd || CLIC1500 10 7 7 17
Run ee ||HE-LHC 1 0 0 20
ILC500 10 8 6 22
hh CLIC3000 11 7 7 28
ee,eh & hh || FCC-ee/eh/hh 12 11 10 >50
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De Blas, Durieux, Grojean, Gu, Paul 'in progress

Christophe GGrojean %\395 @CFutureColliders 23 DESY, May 22, 2019


mailto:christophe.grojean@desy.de?subject=Optimised%20observable%20diboson%20analysis

Conclusions

1

W gy,

AT %
y &\\\\\\\\ ‘\ %

™=
& \ w//,(// \H

; Y AN
£

J \\\

,
\\ N\ &

22 N
» y
- g ‘ "‘%}
2R

ging] hanss

De Blas, Durieux, Grojean, Gu, Paul 'in progress

with Current EW measurements: with Z-pole run:

@D CEPC @ 240 GeV @D CEPC @ 240 GeV

@D FCC-ee @ 240 GeV @D FCC-ee @ 240 GeV

@D FCC-ee @ 240 & 365 GeV @D FCC-ee @ 240 & 365 GeV
Correlation < 50% e Correlation > 50% (@) Perfect EW
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Conclusions

Look carefully at the plot
and you’ll see that, with a dedicated Z-pole,
the correlations between Higgs and EW
observables go away

De Blas, Durieux, Grojean, Gu, Paul 'in progress

with Current EW measuremen ts: with Z-pole run:

@ CEPC @ 240 GeV @D CEPC @ 240 GeV
@D FCC-ee @ 240 GeV @D FCC-ee @ 240 GeV
@D FCC-ee @ 240 & 365 GeV @D FCC-ee @ 240 & 365 GeV
Correlation < 50% GEE» Correlation > 50% (@) Perfect EW
C/?)‘/‘SZ‘OP/?e 6}‘?/.&62/7 ﬁ/\iﬁS@ﬁ(Z‘é{feCO///a/ef\s 23 )55)/, May 2%, 2019


mailto:christophe.grojean@desy.de?subject=Optimised%20observable%20diboson%20analysis

Conclusions

«8*“ Seetg
\\\\\\\ W//

e“
N
/ \\\

Look carefully at the plot
and you’ll see that, with a dedicated Z-pole,
the correlations between Higgs and EW
observables go away

De Blas, Durieux, Grojean, Gu, Paul 'in progress

g More correlations among EVV observables at
, CEPC240 than at FCC240.Why!?
/

\ //
with Current EW measuremen ts: with Z-pole run:
@D CEPC @ 240 GeV @D CEPC @ 240 GeV
@D FCC-ee @ 240 GeV @D FCC-ee @ 240 GeV
@D FCC-ee @ 240 & 365 GeV @D FCC-ee @ 240 & 365 GeV

Correlation < 50% o Correlation > 50% (@) Perfect EW
Christophe Grojean %ﬂﬂS @FutureColliders <3 DESY, May 22, 2019


mailto:christophe.grojean@desy.de?subject=Optimised%20observable%20diboson%20analysis

