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1) High-Intensity Probes

Processes and Effects (EFT)
Energy-growth

€.g. manhy dont depend on enerqy i
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Higqs Couptiv\,gs
ILCH CLIC Hi-LHC

Stage 1 Stage 142 Stage 1 Stage 142 Stage 1+2+3 HL-LHC S1 (S2)
g(hbb) 1.8 0.60 K Hbb 1.3% 0.3% 0.2% 4.8(3.4) %
g(hce) 2.4 1.2 K H e 4.1% 1.8% 1.3% —
g(hgg) 2.2 0.97 KHgg 2.1% 1.2% 0.9% 3.6(2.3) %
g(hWW) 1.8 0.40 krww  0.8%  0.2% 0.1% 2.3(1.7) %
g(htT) 1.9 0.80 KHrr 2.7% 1.2% 0.9% 2.6(1.9) %
g(hZZ) 0.38 0.30 kazz — 0.4% 0.3% 0.2% 2.2(1.6) %
g(hyy) 1.1 1.0 K Hory - 4.8% 2.3% 2.7(2.0) %
g(hpp) 5.6 5.1 K Hpup - 12.1% 5.6 % 6.6(5.0) %
g(hyZ) 16 16 KHZ~ - 13.3% 6.6 %

- ~ 2.0% 2.0% 1.7(2.8) %

Rtot

BR.,/BRzz, BR,z/BR. and BR,,,,/ BR, ILC 1708.08912 and CLIC YR



Higqs COMPLEMQS
ILCH CLIC Hi-LHC
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g(htT) 1.9 0.80 KHrr 2.7% 1.2% 0.9% 2.6(1.9) %
g(hZZ) 0.38 0.30 kazz — 0.4% 0.3% 0.2% 2.2(1.6) %
g(hyy) 1.1 1.0 K Homy - 4.8% 2.3% 2.7(2.0) %
g(hpp) 5.6 5.1 K Hpp - 12.1% 5.6 % 6.6(5.0) %
g(hy7) 16 16 KHZ~ - 13.3% 6.6 %
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Higqs C.Oupiiv\,gs
ILCH CLIC Hi-LHC

Stage 1 Stage 142 Stage 1 Stage 142 Stage 1+2+3 HL-LHC S1 (S2)
g(hbb) 1.8 0.60 K Hbb 1.3% 0.3% 0.2% 4.8(3.4) %
g(hcc) 2.4 1.2 K Hee 4.1% 1.8% 1.3% -
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g(hZZ) 0.38 0.30 kazz — 0.4% 0.3% 0.2% 2.2(1.6) %
g(hyy) 1.1 1.0 K Homy - 4.8% 2.3% 2.7(2.0) %
g(hpp) 5.6 5.1 K Hpp - 12.1% 5.6 % 6.6(5.0) %
g(hy7) 16 16 KHZ~ - 13.3% 6.6 %

o — 2.9% 2.9% 1.7(2.8)%
Ktot 0.22 % 0.10 % 0.06 %
I 3.9 1.7 T 6.7% 4% 3.5% Impossibte
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Higqs C.Oupiiv\,gs
ILCH CLIC Hi-LHC
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Modifications of 2 dont grow with energy

Higqs Sebf*CouF?uMg

Measurable also below bhreshold
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Modifications of h? dont grow with energy in ZHH, HHwy

Higqs Setﬂf'-"(:oupl&bf\g
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2) High-Energy Probes

Best reach from identifying processes and Effects (EFT)
Energy-growth
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Drell Yan

—» Largest x-section
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Drell Yan

» Largest x-section

2 (D, W), 2 (DpBW)
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Drell Yann
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Dibosowns - WIW/HZ
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Top Physics - CLIC
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Top ‘thsws - CLIC
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Global Fik

Processes discussed so far are sensitive
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to all uhiversal e‘{g&ggﬁﬁg uples omly ko bosons

precision reach of the Universal EFT fit

10? |l HL-LHC Higgs (3/ab, CMS S1) + LEP/SLD light shade: CLIC + LEP/SLD —
- || HL-LHC Higgs (3/ab, CMS S2) + LEP/SLD solid shade: combined with HL-LHC(S2) ]
- |l CLIC 350GeV(1/ab) blue line: individual reach i
Il CLIC 350GeV(1/ab) + 1.4TeV(2.5/ab) yellow mark: additional result
107l cLIC 350GeV/(1/ab) + 1.4TeV(2.5/ab) + 3TeV(5/ab) E
T |
> 1 E
E F :
c\|< : ]
1L _
p 107 Lobal
- Individual ]
107 3
107
3IW Cr 02 W><1O2 Co gx10° Cg
Ky 2
§ 8
RS NF
oy Y
% Pys >
2 & G
I Q &
)
“ Q
Gu’l8

RSM Reach
1 TeV
3 TeV

10 TeV

Correlation, CLIC 350GeV+1.4TeV+3TeV

[«

|

o N »
-

o o o N o N o o

o o - o o »~ o

CH Cw Cp CHw CHB CBB CcG Cy, Caw CT Cow C2B




~0.3F

L-Pole Comyarisom

measurements /high-cnergy measurements are
complementary in a

CLIC, Universal global EFT fit
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L-Pole Comgar&sam

measurements / measurements are
complementary in a Lik
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Higqs Coupiiv\gs... without a Higqs

modifications of Higgs couplings induces
2 growth U process with longitudinal WZ bosons!
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Higqs COMPLLMSS... without a Higqs

modifications of Higgs couplings induces
2 growth U process with longitudinal WZ bosons!
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Higqs Caupiiv\gs... without a Higqs

modifications of Higgs couplings induces
2 growth U process with longitudinal WZ bosons!
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Higqs Coupi.iv\gs... without a Hi
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Higqs Couptiv\gs... without a Hi
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Higqs Coupiiv\gs... without a Higqgs
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Higqs Coupiiv\gs... without a Higqgs
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3) Direct Searches

Advantage of high-energy CLIC:
direct access bto keavv resonances



Hecwj Scalar Singlets

Heav:j neubral s[nm-wﬁ appear LA many BSM scenario

b i é=Scosy—hosiny, —p inherit Higgs couplings —» Direct Searches
_ Exce Y ,
h=hocosy+ Ssiny, —» reduce Higgs couplings — Indirect Searches

LHC 8 TeV Higgs couplings
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Heavy Scalar Singlets

Heavv neubral spm-ﬁ appear LA many BSM scenario

H-h i ¢ = Scosy —hosiny, —p inherit Higgs toupumss —»  Direct Searches
_ Exs N ) )
h = hocosy+ Ssiny, —p reduce Higqs couplings —» Indirect Searches

LHC 8 TeV Higgs couplings
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Heavv Scalar Singlets

Hecwv neubral s[omﬂﬁ appear LA many BSM scenario

. ¢ =Scosy—hosiny, —p itnherit Higgs couplings —» Direct Searches
d-h mix: | . .
h=hocosy+ Ssiny, —» reduce Higgs couplings — Indirect Searches

LHC 8 TeV Higgs couplings
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Conclusion

¥ High-Energy linear colliders % Ulkimate precision machines

P Precision btesks: Indirect reach ko even higher scales (—>EFT, dim-6)

M 2 30 TeV ~
1% Q3 TeV = € (for weo\wtv CC}MF‘?L&d BSM)
M = 300 TeV (for strongly coupled BSM)

Equivalent to 0(1075) on Z-pole



Higgs-Only Operators

Oy = 5(9"|H|*)* Og = A H|"
O,. = yu|H|?QHu 0, = yalH*QHd O,. = ye|H|’LHe
Opp = ¢”°|H|*B,, B"" Occ = g:|H|* G}, G Oww = ¢*|H|*W,, W'
Universal Operators
Op = %(HTBMH)Q Oup = (H'D'H) (H'D,H)
Oy = %(H*JGE“H)D”W;I,, Op = %(H*EF‘H)@”BW Ows = gg'(H' o' HYW], B*
Opw =ig(D"H)'o"(D"H)W,i, Oyp =ig (D"H)'(D"H)B,,
Osw = %geabCWSVWSPWCPN Ozp = % (apBuV)2 Oow = % (DPW:V)Q
and Oy, Og, O, Oww, Oce, Oy = 32, 0,
Non-Universal Operators that modify Z/W couplings to fermions
Our = (iH'D,H)(Iy"L) 0P = (iH'6"D,H)(Lo"v"L) Oy, = (iH'D,H)(er"e)
Onq = (iH' D, H)(Q1"Q) 0%, = (iH'o" D, H)(Qo"+"Q)
O = (iH' D, H)(ar"u) Opa = (iH'D, H)(dy"d)

CP-odd operators

O, = (H H)W,, W 0,5 =(H'H)B,, B" Owp = (H'o' HYW,, B"

_ 1 avyrsb r7¢ pu
O3W = ggeachM W,,pW




