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

December 2017 Vs=7,8,13TeV
Model 6T,y Jets ET [Ldqm) Mass limit V5=7,8TeV [V5=13TeV | Reference
aa, qaqxl 0 26jets  Yes  36.1 m(¥})<200 GeV, m(1* gen. §)=m(2™ gen. q) 1712.02332
w 7 —>le (compressed) mono-jet  1-3jets  Yes  36.1 m(g)-m(¥})<5 GeV 1711.03301
2 —qaX 0 2-6jets  Yes  36.1 m(t})<200 GeV 1712.02332
e —qgki —qqW] 0 2-6jets  Yes  36.1 m(¥1)<200 GeV, m(¥*)=0.5(m(¥})+m(z)) 1712.02332
3 —qq(LOY; e 2jets  Yes 147 m(¥})<300 GeV, 1611.05791
% 28, 5qq(Cl/m)T) 3eu 4jets - 361 m(E)=0GeV 1706.03731
= @ 2oqqWZE} 0 7-11jets  Yes  36.1 m(¥)) <400GeV 1708.02794
S GMSB (?NLSP) 127401 ¢ 0-2jets  Yes 3.2 1607.05979
£ GGM (bino NLSP) 2y - Yes  36.1 ¢t(NLSP)<0.1 mm ATLAS-CONF-2017-080
GGM (higgsino-bino NLSP) Y 2jets Yes 36.1 m(¥})=1700 GeV, cr(NLSP)<0.1 mm, >0 ATLAS-CONF-2017-080
Gravitino LSP 0 mono-jet  Yes 20.3 F'2 scale 865 GeV m(G)>1.8 x 10~ eV, m(z)=m(g)=1.5TeV 1502.01518
g E 23, §bbY) 0 3b  Yes 361 m(E})<600 GeV 171101901
T e goit| O-1ep 3b Yes  36.1 m(t})<200 GeV 1711.01901 NV 1 ~ ‘ — - IJ
biby, by —>l;x, 0 2bh Yes 36.1 m(P})<420 GeV 1708.09266 \ |
£5 blbl,blale 2e,u(SS) 1b Yes  36.1  275-700GeV m(¥})<200 GeV, m(¥} )= m(¥})+100 GeV 1706.03731 0 n - e ° ° / \ /
S8 An,h-bit 0-2e.u 12b  Yes 4.7/133 117-170GeV [ 200-720 GeV m(E;) = 2m(t), m(¥))=56 GeV 1209.2102, ATLAS-CONF-2016-077
88 i, tlﬁWb)(l or £t) 0-2e,u 0-2jets/1-2b Yes 20.3/36.1 | 90-198Gev|  01951.0TeV m(¥)=1GeV 1506.08616, 1709.04183, 1711.11520
I 0 mono-et  Yes  36.1 m(f)-mEE)=5 GeV. 1711.03301 FE = l
S § hifi(natural GMSB) 2e,p(2) 1b Yes 203 |@ 150-600 GeV m(¥})>150 GeV 1403.5222
2B hhhoh+Z 3e,u(2) 1b Yes 361 @  290-790 GeV m(E})=0GeV 1706.03986 Ka I u Za K I e I n _L /\
b, hoi +h 1-2ep 4b Yes 361 |7 . 320-880GeV m(i})=0Gev 1706.03986
Iirlig, I-00) 2e.pu 0 Yes  36.1 m(t})=0 ATLAS-CONF-2017-039
XRT, X = Tv(Ls) 2epu 0 Yes  36.1 m(¥))=0, m(Z, 7)=0.5(m(¥} )+m(¥})) . - T -
R Fi e, oo 2 S Yes 4 ot pasmrh ATLAS Exotics Searches* - 95% CL Upper Exclusion Limits ATLAS Preliminary
B GO SVILLGY), VL) Bepu 0 Yes  36.1 mET)=m(¥2), m(¥1)=0, m(Z, 7)=0.5(M(¥T )+m(¥1)) : _
E% )‘(?zng)z'gﬁ% 23epu  O2jets  Yes  36.1 M )=m(i2), m()=0, ¢ decoupled Status: July 2017 ) fL dt=(3.2-37.0)fb! Vs=8,13TeV
X1 Xy— WX\ h X, h—bb/WW/tT/[yy ey 0-2bh Yes 20.3 270 GeV 7 Emiss dt[fb-! .
TS, 95 -l L e 0 Yes 203 |R 635 GeV. Model Gy Jdetsi EF™ [ ]. — i IL'nl'"t N i ——r i - Reference
ggm E‘:III'T: ,[\:Il__ss;) x::::r?: ))((‘.’I:ZGG 1 eé“7+ ! - ::2 22? " S ADD Gkx +&/q Oep 1-4j  Yes 361 |Mp 7.75 TeV n=2 ATLAS-CONF-2017-060
- ADD non-resonant yy 2y - - 36.7 Ms 8.6 TeV n=3HLZNLO CERN-EP-2017-132
Direct ¥1 X7 prod., long-lived X7 Disapp. trk 1 jet Yes  36.1 m(¥T)-m(¥})~160 MeV, 7(¥})=0.2 ns ADD QBH - 2j - 37.0 | Mu 89TeV n=6 1703.09217
Direct ¥{ X7 prod., long-lived X7’ dE/dx trk - Yes 184 m(E})-m(E})~160 MeV, (¥} )<15 ns ADD BH high ¥ p1 >lepu >2j - 3.2 | Mu 8.2 TeV n=6, Mp =3TeV, rot BH 1606.02265
E . Stable, stopped g R-hadron 0 1-5jets  Yes 27.9 m(¥})=100 GeV, 10 us<7(2)<1000 s ADD BH multijet - >3j - 3.6 My 9.55TeV n=6, Mp=3TeV,rot BH 1512.02586
= % Stable g R-fiadron trk - - 3.2 . RS1 Gkk — vy 2y - - 36.7 | Gkk mass 4.1 TeV k/Mp =0.1 CERN-EP-2017-132
GE Metastable g R-hadron W dE/dx trk - - 32 m(¥1)=100 GeV, >10 ns Bulk RS Gy — WW — qqlv 1eu 14 Yes 361 | Gukmass 1.75 TeV /Wy = 1.0 ATLAS-CONF-2017-051
S § Metastable z R-hadron, —gq¥} displ. vix - Yes 328 (=017 ns, m(¥}) = 100GeV 2UED/ RPP lepu 22b>3) Yes 182 |KKmass 1.6 TeV Tier (1,1), B(AMD o ¢t) =1 ATLAS-CONF-2016-104
& GMSB, stable 7, ¥) -7, f)+7(e. 1) 1-2pu - - 19.1 537 GeV 10<tanB<50
GMSB, ¥} -G, long-lived ¥} 2y - Yes 203 |® 440 GeV 1<1(¥))<3 ns, SPS8 model SSM Z' — ¢t 2epu - - 36.1 Z’ mass 4.5 TeV ATLAS-CONF-2017-027
38, P —eevfeuv ]y displ. eefe/un - - 20.3 7 <er(@)< 740 mm, m(z)=1.3 TeV ESM Zr’I ; ‘r‘rZ o 27 - - 36.1 |z mass 2.4 TeV ATLAS-CONF-2017-050
eptophobic Z” — - 2b - 3.2 Z' mass 1.5TeV 1603.08791
LFV pp—> + X, r—eper/ut epetyt - - 32 A1y =011, A1a2n331233=0.07 Le:;tozhobic Z >t feu >1b>1J2 Yes 32 |2 mass 2.0 TeV r/m=3% ATLAS-CONF-2016-014
Bilinear RPV CMSSM 2eu(SS) 0-3bh Yes 203 m(g)=m(g), ctzsp<1 mm SSM W’ = v 1epn _ Yes 36.1 W’ mass 5.1 TeV 1706.04786
X IX L WL 1—>eev, ey, ppv dep - Yes 133 ’“sz)>4°°‘3""’;f'2k*° (k=12 HVT V' - WV — qqqq model B O e, u 2J - 36.7 |V mass 3.5TeV g =3 CERN-EP-2017-147
> LW e e Semurr ) Yes 203 mE1)>0.2xmx), 413320 HVT V' - WH/ZH model B multi-channel 361 |V mass 2.93 TeV gv=3 ATLAS-CONF-2017-055
Qa —qgX], )(l - qqq 0  4-5large-Rjets - 36.1 me¥)=1075 GeV , ; ' -
= v ley 810jets/0-4b - 36.1 O LRSM W, — tb leu 2b0-1j) Yes 203 1410.4103
4 i~ a4q “ ! g méEi)= 1 TeV, 41220 LRSM W, — th Oeu >1b1J - 203 1408.0886
28, gt i—>bs lep 810jets/0-4b - 36.1 m(i)= 1 TeV, 133£0 R ! N
hii, hi—bs 0 2jets+2b - 36.7 11480-610 GeV Cl qqqq - 2j - 370 |A 21.8TeV 7, 1703.09217
i1, fi—bl 2eu 2b - 361 |i . 04145TeV BR(f| —be/)>20% . Clttqq 2eu - - 361 [A 40.1TeV 7, | ATLAS-CONF-2017-027
Other Scalar charm, z—ct} 0 2¢  Yes 203 |& 510 GeV m(EY)<200 Gev Cl uutt 2(SS)=8en21b21j Yes 203 |INEEeTe Crel = 1 1504.04605
*Only a selection of the available mass limits on new states or 100 . . . Attt ; . . . —t Axial-vectorl mediat.or (DiracDM) O e u 1-4j  Yes 361 Mmed 1.5TeV £4=0.25, g,=1.0, m(x) <400 GeV | ATLAS-CONF-2017-060
phenomena is shown. Many of the limits are based on Mass scale [TeV] Vector mediator (Dirac DM) Oepdy <1j  Yes 361 | Mme 1.2TeV £¢=0.25, g,=1.0, m(x) < 480 GeV/ 1704.03848
simplified models, c.f. refs. for the assumptions made. VVxy EFT (Dirac DM) Oe,pu 1J,<1)  Yes 3.2 M. 700 GeV m(x) < 150 GeV 1608.02372
Scalar LQ 1%t gen 2e >2j - 3.2 LQ mass 1.1 TevV B=1 1605.06035
Scalar LQ 2" gen 2u >2j - 3.2 |LQmass 1.05 TeV p=1 1605.06035
Scalar LQ 39 gen leu 21b,23] Yes 203 |ICFESNea0ceaw B=0 1508.04735
S l | SY \ @ VLQ TT — Ht + X Oorleu >2b,>3] Yes 132 |[Tmass 1.2 TeV B(T - Ht)=1 ATLAS-CONF-2016-104
VLQTT - Zt+ X 1e,u =21b,>3j Yes 36.1 T mass 1.16 TeV B(T—-2Zt)=1 1705.10751
VLQ TT - Wh+ X leu >1b>1J/2] Yes 361 |Tmass 1.35 TeV B(T - Whb) =1 CERN-EP-2017-094
v VLQ BB — Hb+ X leu 22b>3] Yes 203 B(B— Hb) =1 1505.04306
_" I S VLQ BB - Zb+ X 2>3ep  2>1b - 20.3 B(B - Zb) =1 1409.5500
E: /\ VLQ BB — Wt + X Teu >1b>1J2 Yes 361 |Bmass 1.25 TeV. B(B— W) =1 CERN-EP-2017-094
- = E VLQ QQ — WqWq Tepu >4j Yes 203 1509.04261
Excited quark g* — qg - 2j - 37.0 | q* mass 6.0 TeV only u* and d*, A = m(q’) 1703.09127
Excited quark ¢* — qy 1y 1j - 36.7 q* mass 5.3 TeV only u* and d*, A = m(q") CERN-EP-2017-148
Excited quark b* — bg - 1b,1j - 13.3 b* mass 2.3TeV ATLAS-CONF-2016-060
Excited quark b* — Wt tor2e,u 1b,2-0j Yes 20.3 fo=fi=fr=1 1510.02664
Excited lepton ¢* Senu - - 20.3 A=3.0TeV 1411.2921
Excited lepton v* SeuT - - 20.3 A=16TeV 1411.2921
LRSM Majorana v 2epn 2j - 20.3 m(Wg) = 2.4 TeV, no mixing 1506.06020
Higgs triplet H** — ¢¢ 23,4 e, (SS) - - 36.1 870 GeV DY production ATLAS-CONF-2017-053
Higgs triplet H** — ¢t 3eut - - 20.3 DY production, B(H;* — () =1 1411.2921
Monotop (non-res prod) Teu 1b Yes 20.3 Anon-res = 0.2 1410.5404
Multi-charged particles - - - 20.3 DY production, || = 5e 1504.04188
Magnetic monopoles - - - 7.0 DY production, |g| = 1gp, spin 1/2 1509.08059

T | L L MR A | L L MR A | L L L
Vs=13TeV .
- 107 1 10 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 2018
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This is not the only Higgs production

which has a peak at 250GeV at ete- colliders.
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H-COUP is a calculation tool composed of a set of Fortran codes to compute the renormalized Higgs boson couplings
with radiative corrections in various non-minimal Higgs models, such as the Higgs singlet model, four types of two
‘Higgs doublet models and the inert doublet model. The unpolved on-shell renormahzatlon scheme is adopted, where
the gauge depdence is eliminated.

Authors: Shinya Kanemura, Mariko Kikuchi, Kodai Sakurai and Kei Yagyu +[{_ Mawatari

The manual for H-COUP version 1.0 can be taken on arXiv:1710.04603 [hep-ph].

Loo —efets‘ o ’.t.e ngs ’dca.y VW|dth S o
} in extended Higgs models [1803.01456, PLB] §

Downloads

e H-COUP version 1.0 : [HCOUP-1.0.zip] [The manual is here]




THDM
| Type II,X
Type I, X (Tree) f

0 tanB=3 ﬁ

Kanemura, Kikuchi, KM, Sakurai, Yagyu
[1803.01456, PLB]
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Barroso et al (1986), Abbasabadi et al (1995), Djouadi et al (1996)
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Unfortunate destructive interference among the different contributions...
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IDM
(Inert doublet model)

ITM
(Inert triplet model)

SB-«a
(Two Higgs doublet model) gge¥:27a¥: - .

| We employ the H-COUP program to compute the loop amphtudes in each



** An additional Higgs doublet with an exact Z; symmetry

Inert doublet model \s =250 GeV
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Lighter charged scalars with a negative A3 can enhance the
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| ® Stronger constraints for light H+ by the Higgs measurement. f




** An additional Higgs triplet with an exact Z; symmetry

Inert triplet model \s =250 GeV
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, If mp**+*~100GeV, a positive A3 can also enhance the production rate.
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, In the ITM,We can find a particular parameter region where the hy production §
' significantly increases, but still remaining the h—YyY decay as in the SM. i




** An additional Higgs doublet with a softly broken Z; symmetry
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| Except the small mixing effects, the qualitative behaviors are similz |
the IDM, but the enhanced parameter region is excluded by the TH constraints...
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'The correlatlons are d|fferent ->A p055|b|I|ty to access more mformatlon on the nggs sector' ‘
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—— hy (unpol)
® h+Yy production at ILC250 is an interesting channel, although the cross & 3% ~7 Pe.e)=(08.03)

section is rather small, 3~O(0.1fb). g [ A :
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p The cross section is peaked at E=250GeV. 2 N 1
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p Beam polarization can enhance the cross section.

D The signal is clean and very sensitive to New Physics. % 250 500 750 1000

Vs (GeV)
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® By using the H-COUP program, we have been studying the process in
various extended Higgs models, such as IDM/ITM/THDM, systematically.
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p Light charged scalars (my*~~100GeV) can enhance the event

rates by a factor of 2 at most under the theoretical and
experimental constraints.
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P In the ITM, we can also find a particular parameter region where
the hy production significantly increases, but still remaining the /
h—YY decay as in the SM. 0
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