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4 Abstract N Cut Efficiency Function N
+ Double Higgs production is key to measure the trilinear Higgs coupling in order to determine + We consider gg — hh — bbyy. Owing to the (pseudo)scalar feature of the Higgs boson,
the structure of the Higgs potential. In addition to the Higgs trilinear Higgs coupling, the there is no spin correlation among the initial and final state particles, thus p2, pX, 15, Ny
gluon-initiated process gg — hh also involves the coupling of Higgs boson to top quarks. mainly depend on my,,

Besides, in composite Higgs models and Little Higgs models, the contact interactions hht, tp
and hhgg are naturally predicted.

+ We consider the Higgs effective couplings, including both the CP-even and CP-odd couplings, :} Z;C:; = d:;h X A(myp), Ocyt = J dmyy, #th X A(myp,)
that affect double Higgs production in this study.

+ Through partial wave analysis, we find that the process gg — hh Is dominated by s-wave

+ Therefore, the cut efficiency Is insensitive to the Higgs effective couplings

+ Atthe 14 TeV LHC,

component even at a 100 TeV pp-collider. . o
+ Making using of the s-wave kinematics, we propose a cut efficiency function to mimic the e 1o m3, (1 — cos ARy) — 8 (my, — dm)” | o > mlD,
collider simulation and obtain the potential of measuring Higgs effective couplings at the 14 A — \ (1 —cos ARy) (mih —4(my, — 5m1)2)
) ! Mmuph) = - Ba , )
Tev LH.C and 100 Tev PP (.:O”I(.jer: i i c2 |1 — 429%,;1 2] (m)ﬁ [1 + Be (%) log (thh)] , 329.3GeV < mpp < mg,
+ We obtain the 2 sigma exclusion limits and the 5 sigma discovery bands and the - m3, — 4 (mp — oma) VS VS VS
corresponding analytic expressions. 0, Mpp < 329.3GeV.
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+ The Higgs potential is still undetermined
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S
|
|

1 1. ¥ ; i
V(h) = im,zlvz + )Lvh3 + ZAhL} _ 10 =

o my = 125GeV, v = (ZGF)_l/Z R '20'oo'm;h[;3(;oo ottt é S — ;ﬁg A
o Inthe SM, 1 = 1 = Agy = m2/(2v?) o
= A and A can vary independently, for example by adding a higher dimensional operator prn = 110GeV,c; = 1.1378,6m; = 50GeV,y, = 1.675

(HTH)S c, =11.02,6m, = 2.5GeV,[, = 1.13,5, = 1.48, 5, = 4.88
+ So it is necessary to probe 1 and A directly in multi-Higgs production + Similar at the 100 TeV pp-collider
+ The cross section of double Higgs production in the SM is small, which makes it very

sensitive to NP. We studied the gluon-initiated process gg — hh Sensitivities to Higgs Effective Couplings
+ The gg — hh process can be described be the triangle diagram and the box diagram

_ — o(pp—~>hh—-bbyy)
g < --=-h g 0000 Pk h + Cross section of pp —» hh = bbyy, SppoRhobhyy) — Hhh X g
Ly 1 Y 7 ~. § 0 Up, = G%’; which can be expanded in terms of on c;, &, ¢4, €, Co1, Cor, €35, (N0t shown here)
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. . = Upp X oy = BR3M=8.187%, BR3M=0.227%
o Inthe SM, there is a large cancellation between them ° Hp = Hpb 2 Hyy . BRy"=8.187%, BRy™=0 :

o NP can induce new interactions and new diagrams. A model independent method to study the + Constraints from single Higgs measurements at the LHC and the EDMs
NP effects ISEFT (¢, = ¢4, 0, = 3y) , . , .
m, ) m, _ ) i mizz ; 2 ‘ctFA+§cg| +‘c~tFA(1)+§C”g‘ 2 ‘Fl(TW)+§CtFA‘ +EatpA(1)‘
Lefr = —?t(ct + Crys)th — z—vzt(CZt + Corys)the — Cghgh - Rg ~ TAE Ry = ‘Fl(rw)+§FA‘2
a.h - a h? i - s .
+ 12‘5;7:1]( GljlvGA;IiV + GljlvGA;IiV) + 24'5;[1]2 (ngGlvaA,ﬂV + ngGljlvGA;Ii’V) o EDMSs: |Ct| < 001, ‘Cg‘ < 0.01 )
+ 20 exclusion and 5¢ discovery of pp - hh — bbyy at the HL-LHC
Partial Wave Analysis (by Wane @
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the total angular momentum projection on the beam axis Sensitivities at the 100 TeV

pp-collider with £ = 10 fb~*!

— 0 2 2 _ 0
J2=0,2 (dg,0, d5,0, d5,0) J2=0 (dg ) are comparable to those at
the HL-LHC
a §6%P i 3m# 2 2
Mhpp = — 45111;2 eﬁ(pl)eﬁ (p2) {[CEFD + CEFD(D + §—m? C3h (ctFﬂ + §Cg) + Ecg + CZtFﬂ] ARV
Cy Cy
3ms 2 2 - TR -1 -
n (CEGD n E‘:‘EGS)) BHV _ [thrFu(z) n - ?:12 Can (Eth) n 569) n 559 n Ethf)] C”""} + 5o discovery of NP with £ = 30ab™ ", where the SM gg — hh Is treated as bkg
— tp

Same helicities: F-type form factors, opposite helicities: G-type form factors
CP-even tensor: A*Y, B*V, CP-odd tensor: C*V
+ Energy dependence
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gray bands denote EDM constraints
out of the purple regions(= 50 ):

(a) 3.7¢5 — 0.29¢, + 3.7¢5 = 0.1

(b) 3.7¢5 + 1.4¢,¢, + 4.5¢¢ = 0.1
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FEI - _EIGEI — O(mi%)'FA N E’Fé ) N E’Fé ) — 2’ G|:(| ) — O(mi%)' FA( ) — —1 for my = o _1.0l e TRyt (C) 3.7Cg 0.29Cg + 4'5Ct > 0.1
+ The gg — hh process iIs dominated by the s-wave component (d-wave~10%) from the partial i €1
wave analysis In the purple regions(< 50 ):
A (g) —0.10 < 1.6¢} — 0.67¢c? + cZ(6.5¢% + 0.088) — 2.1¢,éZ + 0.81&} + 0.22¢7 — 1.0 < 0.10
Mpp = z M, (8)Pp(cos 6) (h) —0.10 < 3.7¢2 + 1.6¢* — 0.67¢3 + 0.088c? — 1.0 < 0.10
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