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coup
/ku:/ 4

noun

1. asudden, violent, and illegal seizure of power from a government.
"he was overthrown in an army coup”
synonyms: seizure of power, overthrow, takeover, ousting, deposition, regime change; More

2. an instance of successfully achieving something difficult.
"it was a major coup to get such a prestigious contract"
synonyms: success, triumph, feat, successful manoeuvre, stunt, accomplishment, achievement,
attainment, stroke, master stroke, stroke of genius; More
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< > & www-het.phys.sci.osaka-u.ac.jp/~hcoup/

H-COUP

NEW!!

H-COUP version 2.0 (1 Sep. 2019) is a calculation tool comEosed of a set of Fortran codes to compute the
ngg s boson decaz rates and the branchmg ratios with radiative corrections (NNLO for QCD and NLO for

EW) in various non-minimal Higgs models, such as the Higgs singlet model, four types of two Higgs
doublet models and the inert doublet model. H-COUP ver. 2.0 contains all the functions in H-COUP ver. 1.0.

Authors:
Shinya Kanemura, Mariko Kikuchi, Kentarou Mawatari, Kodai Sakurai and Kei Yagyu

The manual for H-COUP version 2.0 can be taken on arXiv:1910.12769 [hep-ph].

Downloads | 2 d& i 8 QSO! |

e H-COUP version 2.0 : [HCOUP-2.0.zip] [The manual for H-COUP ver. 2.0 is here]
e H-COUP version 1.0 : [HCOUP-1.0.zip] [The manual for H-COUP ver. 1.0 is here]
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° h H- P b ase. -Select model < Command line
go to t c COU we P g . InpUt -Select orderofcalculations/

e download the H-COUP file. -Set parameters < Cnputsr

® (install LoopTools.) l

-Tree level couplings
® $ UI’\ZIP H'COUP'Z.O.Z'P -1PI diagrams LoopTools

-Counterterms

® edit Ma.keﬁle to SPeCify the II. Computation -Renormalized Higgs vertices
PATH to LoopTools. v

-Decay rates of the Higgs boson

® $ make (to compile.) l

® edit an input file
(HSM, THDMs, IDM).

-Renormalized form factors (Ver. 1.0)
III. Output N
-Total width
o

$ ./hcoup (to run the program.) i s

-Constraints (Ver. 1.0)




BLOCK MODEL #

i i # HSM

input] Tohim  [ou]

i =
2 0.00000000E+00 # lambda_{phi S}
3 1.00000000E-01 # lambda_S
| I BLOCK MASS #
: : 4 5.66262421E-01  # mc(mh) MSbar
! Input parameters for the HSM ! 5 2.79078561E+00  # mb(mh) MSbar
I ! 6 1.73100000E+02  # mt
. i5 1.77686000E+00 # mtau
500.40 ! m_H in GeV 23 9.11876000E+01  # mz
0.1d0 ! alpha 24 8.09388629E+01  # mw (calculated)
: 25 1.25100000E+02 # mh
0.d0 : 1ambda_{ph1 S} 35 5.00000000E+02 # mH
0.1d0 ! lambda_S BLOCK CONSTRAINTS #
0.d40 ' mu_S in GeV 0 3.00000000E+03  # The cutoff scale (GeV)
3.d3 I cutoff in CeV 1 0 # Vacuum stability at tree level [0=0K, 1=No]
2 0 # Tree-level unitarity [0=0K, 1=No]
3 0 # S and T parameters [0=0K, 1=No]
4 0 # True vacuum [0=0K, 1=Nol
5 0 # Vacuum stability (RGE improved with the cutoff scale) [0=0K, 1=No]
6 0 # Triviality (with the cutoff scale) [0=0K, 1=No]
#
# Decay width of the SM-like Higgs boson by H-COUP #
# PDG Width
DECAY 25 0.38892264E-02 # EW:NLO QCD:NNLO
# BR NDA ID1 ID2
2.56655990E-02 2 4 -4 # BR(h -> ¢ ¢7)
5.97839285E-01 2 5 -5 # BR(h -=> b b™)
2.49351532E-04 2 13 -13 # BR(h -> mu- mu+)
6.91400587E-02 2 i5 -15 # BR(h -> tau- tau+)
8.17011648E-02 2 21 21 # BR(h > g g)
2.38951877E-03 2 22 22 # BR(h -> gam gam)
1.64468678E-03 2 22 23 # BR(h -> gam Z)
2.28500951E-02 2 23 23 # BR(h -> Z Z%)
i 2 - #

_ .98520240E-01 24 24 BR(h -> W+ W-%) .






ATLAS SUSY Searches* - 95% CL Lower Limits ATLAS Preliminary

July 2019 Vs =13 TeV
Model Signature  [L£dt[b7'] Mass limit Reference
33, 3—q) Ocp  26jets  EP™ 361 1.55 m(E?)<100GeV 171202332
@ mono-jet  1-3jets EP'  36.1 . m(g)-m(¥})=5 GeV 1711.03301
% 38, §-qa¥) Oeu 2-6jets EFS 361 4 2.0 m@3)<200 GeV 1712.02332
s g Forbidden 0.95-1.6 m(¥})=900 GeV 1712.02332
B 88 E-qaOn 3eu 4jets 3.1 |z 1.85 m(P})<800 GeV 1706.03731
Q ee. 2jets  EPS 3641 z 1.2 m(g)-m(¥])=50 GeV 1805.11381
8 3z z-aqWZy Ocp  7-11jets EMS 361 |& 1.8 m(rY) <400 GeV 1708.02794
3 SSe,u 6 jets 139 z 1.15 m(z)-m(¥1)=200 GeV ATLAS-CONF-2019-015
I
= g oty 0-1ep 3b  EPS 798 | 2.25 m(E))<200 GeV ATLAS-CONF-2018-041
SSe.n 6 jets 139 |2 1.25 m(z)-m(¥!)=300 GeV ATLAS-CONF-2019-015
biby, by—b¥) 1¥F Multiple 36.1 by Forbidden 0.9 m(¥})=300GeV, BR(b¥})=1 1708.09266, 1711.03301
Multiple 361 | b Forbidden 0.58-0.82 m(¥})=300 GeV, BR(b¥})=BR(:X})=0.5 1708.09266
Multiple 139 by Forbidden 0.74 m(¥})=200 GeV, m(¥;)=300 GeV, BR(:¥})=1 ATLAS-CONF-2019-015
oo Dibi bi—bt) - bt Oep 6b  EPS 139 |By Forbidden 0.23-1.35 AT SUSY-2018-31
E ) by 0.23-0.48 Am(iy. SUSY-2018-31
T B N
R S 171, i Wb, or &) 0-2e,u 0-2jets/1-2b EF™  36.1 2 1.0 m(¥})=1GeV 1506.08616, 1709.04183, 1711.11520
: § i, > Wbt lep  Bjetsib EPS 139 |74 0.44-0.59 m(})=400 GeV ATLAS-CONF-2019-017
gg i, >t by, 1| —16 Treteur 2jets/tb EFS 361 |7 1.16 m(71)=800 GeV 1803.10178
= £ an, Tl /22, eoeh) Oe.p 2¢ EPS 361 @ 0.85 m(E)=0GeV 1805.01649 . . .
@ i 0.46 m(7.,&)-m(¥})=50 GeV 1805.01649 -
Oeu mono-jet  Ef 361 i 0.43 m(f ,&)-m(¥})=5GeV 1711.03301
iy, hoh +h 1-2e.u 4b  EPS 361 | B 0.32-0.88 m(¥))=0 GeV, m(f,}-m(E})= 180 GeV 1706.03986
b, h—h +Z e 1b EPS 139 i Forbidden 0.86 m(¥})=360 GeV, m(7)-m(¥})= 40 GeV ATLAS-CONF-2019-016
S0 23e, [Emiss : P n 0 = * 0, = = = L
TR via Wz o 1 e |EE o8 ity ATLAS Exotics Searches* - 95% CL Upper Exclusion Limits ATLAS Preliminary
E 1% - -
TR viaww 2en B 1 | 042 m@)=0 Status: May 2019 [Ldt=(3.2-139) fb! Vs =8,13TeV
TEXS via Wh O-teu  2b2y EMS 139 | X/ Forbidden 0.74 m(t)=70 Gev | AT Emiss 1 ..
= iE i s - . = dt[fb
=8 Fit vl 2ep B 1z & 1.0 m(Z.7=0 5(m}ysm(E) Model Ly Jetst ET™ jray . : _ Limit : — ___ Reference
W= 2 ) 2 Emss 439 | # [FL fR L] 0G0 0.12-0.39 70)=
N ;. T;TX”I o) 2o oets BN 13s |7 e 07 mz;)_o ADD Grk +&/q Oeu 1-4j Yes 361 |Mo 77TV =2 171103301
OROR, (200 : e"‘: ) P S [ 3 - m(i)—m()?”)—";o 3;3 ADD non-resonant yy 2y - - 367 [Ms 86TeV  n=3HLZNLO 1707.04147
o ’ - T ) ) e ADD QBH - 2j - 37.0 | Mu 89TeV. =6 1703.09127
HH, H—>hG[ZG Oe.u >3b Eiiii 3.1 | H 0.13-0.23 0.29-0.88 BR(T/ — hG)=1 ADD BH high 3 pr >len >2j - 32 | M 8.2 TeV n=6, Mp = 3TeV, rot BH 1606.02265
4epu Ojets  E} 36.1 a 0.3 BR(Y| — ZG)=1 ADD BH multijet - >3j - 3.6 My 9.55TeV n=6, Mp=3TeV,rot BH 1512.02586
- — " " - RS1 Gkk = yy 2y - - 36.7 Gy mass 4.1 TeV k/Mp = 0.1 1707.04147
§ @ Direct{i¥] prod., long-lived ¥ Disapp.trk 1jet  Ep™ 361 P e Wino Bulk RS Gkx — WW/ZZ multi-channel 36.1 |Gy mass 2.3TeV /Wi = 1.0 1808.02380
58 99 Bulk RS Gkx — WW — qqqq Oe,u 24 - 139 K/ = 1.0 ATLAS-CONF-2019-003
g’ & Stable g R-hadron Multiple 36.1 Bulk RS gk — tt leu =1b,21J/2) Yes 36.1 8Kk Mass 3.8 TeV r/m=15% 1804.10823
S 2 Metastable  R-hadron, 3—qqg¥| Multiple 36.1 m(¥)=100 GeV 2UED/RPP leu 22b,23] Yes  36.1 KK mass 1.8 TeV Tier (1,1), B(AM) - tt) =1 1803.09678
LFV pp—7r + X, Je—ep/et/ut eperur 32 2y=011, Aiz2y133/233=0.07 SSM Z’ — ¢¢ 2eu - - 189 |zmes stV 1903.06248
P - wwizeeet dep Ojets  EmS 31 (=100 GeV SSMZ' — Tt 27 - - 36.1 |2z mass 2.42 TeV 1709.07242
gé z'; i qzq;g I L qqu 45largeRjets 364 M)Large o Leptophobic Z’ — bb - 2b - 861 [Z/mass 2.1 TeV 1805.09299
s B - 2 . ; - B
N LAl Multiple 36.1 (=200 GeV, bino-like Leptophobic Z’ — tt 1eu >1b,>1J/2) Yes 36.1 2’ mass 3.0 TeV rm=1% 1804.10823
Q 0 o0 " N SSM W’ — (v Tepu - Yes 139 CERN-EP-2019-100
& 70, X > ibs Multiple 36.1 m(¥})=200 GeV, bino-like SSM W’ — v 17 - Yes 361 | W mass 3.7 TeV 1801.06992
fiy, i —bs 2jets+2b 36.7 HVT V' - WZ — gqqqg model B O e, i 2J - 139 gv=3 ATLAS-CONF-2019-003
hi, h—qt 2epu 2b 36.1 BR(7) —be/bu)>20% HVT V' - WH/ZH model B multi-channel 36.1 V’ mass 2.93 TeV gv =3 171206518
1 DV 136 BR(fi —~qu)=100%, cosfi=1 LRSM Wg — tb multi-channel 36.1 Wg mass 3.25 TeV 1807.10473
LRSM Wg — uNg 2pu 1J - 80 | Wg mass 5.0 TeV m(Ng) = 0.5TeV, g, = gr 1904.12679
. L L M | L L L M Clqqqq - 2j - 370 |[A 21.8TeV 7, 1708.09127
. B L _ Clttqq 2epn - - 36.1 A 40.0 TeV 7, 1707.02424
*Only a selection of the available mass limits on new states or 107! 1 Mass scale [TeV >1 S1b 51
! 25 2leu 21b2 X . Curl = 4 1811.02305
phenomena is shown. Many of the limits are based on [Tev] Ottt en | Yes 361 |A e ICul = 4
simplified models, c.f. refs. for the assumptions made. Axial-vector mediator (Dirac DM) O e, i 1-4]  Yes 361 |Mmea 1.55 TeV £,=0.25, g,=1.0, m(x) = 1 GeV 1711.03301
Colored scalar mediator (Dirac DM) 0 e,u 1-4j Yes 36.1 Mimed 1.67 TeV g=1.0, m(y) = 1 GeV 1711.03301
VVyx EFT (Dirac DM) Oep 1J4,21] Yes 32 |M. 700 GeV m(x) < 150 GeV 1608.02372
° ° ° Scalar reson. ¢ — ty (DiracDM) 0-1e,u 1b,0-1J Yes 36.1 my 3.4TeV y =0.4,1=02, m(y) = 10 GeV 1812.09743
Scalar LQ 1° gen 12e >2j Yes 361 |LQmass 1.4 TeV p=1 1902.00377
Scalar LQ 2" gen 12u 22j Yes 361 |LQmass 1.56 TeV p=1 1902.00377
Scalar LQ 3 gen 27 2b - 36.1 | LQymass 1.03 TeV BLQY - br) =1 1902.08103
Scalar LQ 3" gen 0-1epu 2b Yes  36.1 LQj mass 970 GeV BLQY - tr) =0 1902.08103
VLQ TT — Ht/Zt/Wb+ X  multi-channel 36.1 | Tmass 1.37 TeV. SU(2) doublet 1808.02343
VLQ BB —» Wt/Zb+ X multi-channel 36.1 B mass 1.34 TeV SU(2) doublet 1808.02343
VLQ Ts/3 Ts3|Ts3 = Wt + X 2(SS)/z8 e >1b,>1]  Yes 36.1 Ts3 mass 1.64 TeV B(Ts3 > Wi)=1, (T ;sWe)=1 1807.11883
vLQY - Wb+ X lepu >1b>1j Yes 861 |Ymass 1.85 TeV B(Y - Wh)=1, cp(Wh)=1 1812.07343
VLQ B = Hb+ X Oeu,2y 21b,>1j Yes 79.8 B mass 1.21 TeV k=05 ATLAS-CONF-2018-024
VLQ QQ - WqWq Tenu >4j Yes 20.3 1509.04261
Excited quark ¢* — qg - 2j - 139 only u” and d*, A = m(q") ATLAS-CONF-2019-007
Excited quark ¢* — qy 1y 1j - 36.7 only u* and d*, A = m(q") 1709.10440
Excited quark b* — bg - 1b,1j - 36.1 1805.09299
Excited lepton ¢* 3epu - - 20.3 A =3.0TeV 1411.2921
Excited lepton v* et - - 20.3 A=16TeV 1411.2921
Type Ill Seesaw lepu >2j Yes  79.8 NC mass 560 GeV ATLAS-CONF-2018-020
LRSM Majorana v 2u 2j - 36.1 3.2Tev m(Wg) =4.1TeV, g, = gr 1809.11105
Higgs triplet H=* — ¢¢ 234eu(SS) - - 36.1 870 GeV DY production 1710.09748
Higgs triplet H** — 1 3eput - - 20.3 DY production, B(H;* — (1) =1 1411.2921
Multi-charged particles - - - 36.1 multi-charged particle mass 1.22 TeV DY production, |q| = 5e 1812.03673
Magnetic monopoles - - - 34.4 monopole mass 2.37 TeV DY production, |g| = 1gp, spin 1/2 1905.10130
V5=13TeV sl L A | L M | L M
artial data 107t 1 10
p Mass scale [TeV]

*Only a selection of the available mass limits on new states or phenomena is shown.
‘tSmall-radius (large-radius) jets are denoted by the letter j (J).




Standard Model Total Production Cross Section Measurements status: March 2019

Q 101 ¥ o ATLAS Preliminary
[Sa— C - Theory
.- Run 1,2 5 =7,8,13 TeV
100 E LHC pp Vs =7 TeV -
- | | | | BB  Data 45-46f0!
10t § The precise determination LHC pp 2 =8 TV :
- . . i B  Data 202-2031b!
= {of the Higgs sector is a key |
F } to explore new physics! | e e ;
- . _ e y _ _ - BEl  Daa 32-798fb! ]
103 3 - q 3
: Many NP scenarios assume
[ e - 1 additional scalar multiples
10% £ . - | A", ™ predict deviations from the;
: 1 “°SM Higgs couplings. :
B -I3- : 1AF-()-.|:|..
T | “ow
Still large uncertainties
1 £ in the Higgs sector o o E
o pE- B
o L
107 F .

dWW WZ ZZ t ttW ttZ tZi wwz
WWW

s-chan



ILC can improve significantly. ILC [1903.01629]

Model Dependent E K Fit (FBSM:O & no anom. hZZ/hWW coupl.)_l
LCC Physics WG B HL-LHC arXiv:1902.00134

o e L S1: CMS, S2: ATLAS&CMS 180M Higgs (HL-LHC)
B HL-LHC ®ILC250 + 0.6M (ILC250)
B HL-LHC ®ILC250 & ILC500

o e e S dark/light: $1/52

ILC500 is necessary.

{ of Higgs boson couplings [%]

. precision }

| requires precise |
4 predlctlons }

» H- COUP !
relatively clean even at the LHC. Only ILC can measure.




® HSM: Higgs singlet model (a real singlet scalar)

V(®,8) =m3|®|> + A|®|* + pgs|®2S + Aas|®|2S% + 1S + m2S? + usS® + AsS*
[free parameters] muy, M*(= 2m%), ps, s, @

¢ THDM: Two Higgs doublet model
V(®1, B9) = m3|®1|> + m3|®s|? — m2(®]dy + h.c.)

1 1 1
+ M@+ S Aol @a|t + X3| 1| Bo” + Ma|] 8o + SA5[(@]®,)° + hc
[free parameters] my, my, mys, M3 (= ms/sﬁcﬁ) tanﬂ, Sﬁ—a(> 0), Sign(cg_q)

addmonalt H|ggs»bosonS”(H A‘H+' -
”_0} deviations of the h(125) couplings frqm the SM

field mixing quantum effect by additional bosons
(tree) (loop)

(THDM) k7 = sg—a + (fC—a; KV = 5p-a



A Carr (PT. P3.47) = Firp + vsFirp + P1Fy y + P2Fy + Pr1ysFigy
¢ D + pavsFigr + Pib2File + PrbayvsFirh.

r— —*
Kanemura, Kikuchi, Yagyu Kanemura, Okada, Senaha,Yuan [hep-ph/0408364, PRD]
[1511.06211, NPB]+[1608.01582, NPB] Kanemura, Kikuchi,Yagyu [1401.0515, PLB]+[1502.07716, NPB]
S.tree My S.tree Iy
Fhff,HSM Ty Ca Fhff,THDM -, -(Sg—a + (fCa—a)
(6 FifL 13,7 = ~tea sl { T2~ O 2.1+ @rClfinzn)  (BL) Fily = —2080°05 ~ Dss-aCol,1,2)

m3 — 4¢11€2Q3[m3Co + p}(C11 + Ca1) + p3(Cir2 + Ca2) + p1 - pa(2Ca3 — Co) + 4C24 — 1)(£,7, f)
+ o { RO 1.0 ) + SO UL HL A - caCR0 11,60 11} {
) \ +93(v} — aP)[miCo + p(Cri + Co1) +p3(Cra + Cao) +p1 - po(200a — Co) +4Cos —11(£,2,1) |
mfm ’ m
— 2ea—— L CHES I GE 1] - Sca—Lmy (v} — a)ColZ, £, 7]

2
i + el =L [P CEF (.0, 1) + € CEFF (., 1) — CEFF (1,60, 1) - 3G (1, A,9)]

m? ) 9
— 90 132 ), 1nColh, £.h] + 2 Anm nColH, £, H] + casadnni (Colh, £, H] + ColH, f, h ,2m?,

—z {3caMnnColh, 1, h] nnColH, f, H] nut (Colh, f,H] + Co[H, f,h]) } ¢ 2f [C’f}ng(fl’G:k,fl)+£f£fIC’SSIF(fI,H:l:,fI)]
9

+ 2T I\ copo—LC [G° £,G% + A mf’c'[Gi f,G% Mo f2 fef
2 | ThePE Ty O RGTGT Ty O a0 —7{6(5;,) MenhCo(h, f,h) + 2(8g) " AunnCo(H, f, H) + 26;&y Aunn[Co(h, f, H) + Co(H, £, h)]
e W (CESIGE W] 4+ LS WL £, GH) — 2Aog0nCo(G°, £,6°) — 26PAaanCo(A, £, A) — &M agonlCo(A, £,6°) + Co(G", £, A)]}
v
2 2m, + o vk £ oo o
— ca Ly (CHESI6°. 1,21+ CUE 2. 1,67, i) 5 AGrohCG 1 G + A -nColHE, £ H)
1
+ Mz anlér +€0)[Co(GE, 1 HE) + Co(H*, 11, G)]}
. 2
Z; charge assignment - %33_0 [C,‘,’,‘j‘.s(m .G+ CSEY (G, f, W)]
® @ QuLrupdrer| G G G r VRS e e Kanemura, Kikuchi, Sakurai, Yagyu
Typel F -+ - — —|woth wtp coth ‘gf’“f’-°[""ff (0,1, 1)+ CRfY (2,1, W) [1605.08520, PRD]
TypeII + — + + — + +|cotB —tanB —tanp —%35_0[0Xf§5(z,f,00)+C,§,E}V(G°,f,2)] IDM
Type-X (lepton- ific)]+ — + + — — +|cotf cotf —tanf 2
ORI D RPN (o' AP S\ R AP ) (C36)

— 4+ —|cotf —tanfB cotp

Type-Y (flipped)




E Kanemura, Tsumura, Yagyu, Yokoya [1406.3294, PRD]
Type-l Type-X . Type-Y

10° TTTTT] T T T TTTTT] I
K bb

..................
wene

.
2l

10'3 1I|||Il 1 ||1||||ll0 1 1 103 4Y||||I

Zy :
L' i 1] |I B ¥ .

10 1 10 10 1 10
tanf tanf

- ‘ A ' | Kanemura, Kikuchi, Mawatari, Sakurai, Yagyu
N Lo E + N N Lo QC D [1803.01456 PLB, 1906.10070 NPB, 1910.12769]
o Typel sm(p-a)=0 99 cos(B a)>0 o° Type-ll; sin(B-«)=0.99, cos(p-a)=>0 o Type-X; sin(f-a)=0.99, cos(p-a)=>0 o° Type-Y; sin(f-a)=0.99, cos(p-a)>0
50 AR AN RARAN AR K 107 7 ALJ LALLY LU LARLY LLLAY RLLRI RALL- 1077 JAJ LALLA ALY LARAN RALLY RLLLJ RARL- 1 3 AR LALLN RLRRY LARLE RALAN RLRRI LR~
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T(h— Zff)=To(h = Zff) [1 + Afw + Acp)

New physics effects of the EW corrections:

—X
Apw = A%W NP Af"l(Wlsm
1 1 m? M2\ ?
~ — — c(p—(” 1l — —
16726 V2 m?2
® ¥
, D

m3 ~ \v? + M? h————<:~/10

N\
N\
N

m3 ~ M? : Decoupling o
m3 ~ \v® : Non-decoupling

(D=H,A,H*)

1 Type-l; sin(p-a)=1

M=Mmax -
M=Mnin ———-
0 ~ tanB=5 I
e * 1L -—// ,,,,,, ,/’____,_..
.-———-—4/ /// _,///
r— 1 \\\<// ///);(Q
= o] | S Lo |
X tanB=3 \ //{\@ \
\ / :
= \ RS
N LU $ \\ // b
|< _2 R % ....... \ s bw.& .................... ]
20\ \ . N
|\ / S S
o'\ / N LD
\ _\SJ "N
\ // <@ ‘b
T \ e SA———— |
tanB=1.5" '
- 2 | | 1 | | | 1 13 |
‘%0 10

Mg (=My=ma=my=) [GeV]



X see slides by Kodai Sakurai
(Wed. morning).

A) BWW  pivw Aumpyw=0+4.0%

SM20I|I|I|I|I|I|III

- 15<tan6<10 T
15 I .................. .................. .................. ............ ]

[ s w— 300 < m (I) < 1@@@ G-eV ........... T R e
? Syner ,\
600 < mcp < 1000 GeV (dark){ S M cguplinggyprecision ¢
h ' | | : 1 measurements at the %
ILC
direct searches for !
additional Higgs bosons §
at the LHC :
indirect searches in

. . s S flavor ex erlments ¥
Theoretical constraints: 10— L0 A AL LSV SR o — RO S— J— S P O ——

* perturbative unitarity
* vacuum stability -15 g g
« EW S, T parameters - -

Py I I I I I N O
20 45 10 5 0 5 10 15 20

o BR(h — XX)Np B A O/
AIXX = BRI S XX)su . o [7]
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Cross section
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crossing symmetry ..

with h— Zff

o
-
-

200

Cross section (ab)

[
-
-

~

1T 1T 17T T T T°1

T T 1

T 11

rrr 11— 1T 17T 17T 17 1T 1T T

—— hy (unpol)
-— P ,e)=(-0.8,0.3)

IDM

ITM (Y=1) 1 1 o O




oxp(ete™ = hy) B Inp(h—=77)

AR(eTe” = hy) = Fsm(h — 77)

1

1, ARh—=yy) =

osm(ete” — hy)

I3 Inert doublet model \s =250 GeV Inert triplet model \s =250 GeV
. i L | [ I I:l Iy 1 I: | | L | L | L I I:l [l L I: ! | L
- - i - i i |signal strength n"'-1
.= o | - &~ | (LHC Run-I) |
H S I - I Fo -
L 90 GeV | ! B . L
e 100 | | _ |
L — 125 : 1. - 6 '
L e— 150 -
= e—e 200 i - =
= 05 ! — ~
T o0 05/, 1
W N : : | v 4
+ I I =+
> T | | . >
< °F dn 103
: s | : ?
0.5 i i —
B 7\,3 = 14 I I : _
— 1 . 1 : YW A
i ! signal strength ' '—1| 0
| : | KLHC RllIl-I) _ S e : I I :
_1 | I I | I 11| I III 111 II | I | I I | | I I | I 11| I III 141 II | I | I I |
-1 -0.5 0 0.5 | -1 -0.5 0 0.5 1

AR(h—Y) AR(h—Y)

In the ITM, we can find a particular parameter region where the hy production }
' significantly increases, but the h—YY decay still remains as in the SM. :




® How to pronounce H-COUP ?
) [eit ) -ku:]
® Whatis H-COUP ?

= a2 program to compute the renormalized h(125) Higgs
couplings (vl) and the decay rates (v2) with radiative
corrections in various extended Higgs models.

e Why H-COUP?

= to maximize the information from the Higgs precision
measurements, especially at the |LC.

http://www-het.phys.sci.osaka-u.ac.jp/~hcoup/






