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LHC the energy frontier machine

CATLAS
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Diphoton @ CMS

Search for diphoton resonances

Two categories: barrel-barrel (EBEB),
barrel-endcap (EBEE)

p.(y) > 75 GeV, I, <5 GeV (in 0.3
cone around photon direction)

Efficiency, scale and resolution
calibrated on Z — ee and high-mass
DY events

Search for RS graviton with three
assumptions on coupling:

K = 0.01 (narrow), 0.1, 0.2 (wide)
Blind analysis, no changes have
been made to the analysis since
unblinding data in the signal region

Events /(20 GeV )

(datait)o

Events /(20 GeV )

EXO-15-004

2.6 fb" (13 TeV)
EBEB category

CMS Preliminary

Data Eoe +

E
S
1 E— Fit model T ’
— +t1g H
10"E-i20
P

m, ., (GeV)

261" (13 TeV)
EEEE category

e 20 t
o
)
1]

L J Lnulr_lll||1llr11|1|llnlrﬂIIIIIIIHIIIIIIIII1I]
410° 5107 6x10° 10° 2:10°
m, ., (GeV)

3107 4x10® Bx10° 10° 2x10°

15



Diphoton @CMS

EXO-15-004

Combined limits and p-values
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Including LEE (0.5 - 4.5 TeV; narrow width), global p-value < 1.2
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ATLAS s=8 TeV, 20.3 fb™

;‘ _IIII|IIII|IIII|IIII|IIII|IIII|II_
O - Y%, — via /¥ 2l arXiv:1403.5294 - - - . Expected limits

O] 600__ —— via /¥ 2, arXiv:1509.07152 —— Observed limits _

— L —— via T/ 7V, 2r, arXiv:1407.0350 o . _

- B —— via WW  2I, arXiv:1403.5294 Alllimits at 95% CL _

500 .., — via W V2143, arXiv:1509.07152 My/z/v= 0.5(m 7 +m3z%)

- XX via T/, 2w+3l, arXiv:1509.07152 -

B — via WZ 21+3l, arXiv:1403.5294 ]

via Wh Ibb+lyy+I"I*+3l, arXiv:1501.07110

0 ~
400— 7(;7(3 via I, 31441, arXiv:1509.07152

300
B ATLAS SUSY Searches* - 95% CL Lower Limits ATLAS Preliminary

Status: July 2015 Vs=7,8TeV
. | Model &MY Jets ET™ [Lanm™ Mass limit Vs =7TeV V5 =8TeV Reference
o T T T — T T T T —
. — MSUGRA/CMSSM 0-3e,u/1-27 2-10jets/3b Yes 20.3 (33 1.8 TeV m(g)=m(3) 1507.05525
. A - ad, §—aX 0 26jets  Yes 203 |§ 850 GeV m(¥})=0GeV, m(1* gen. §)=m(2" gen. q) 1405.7875
' 1 @ G—qgX| (compressed) mono-et  1-3jets Yes 203 |§ 100-440 GeV m(g)-m(¥))<10 GeV 1507.05525
N 1 - 5 qqq([i{iv/w)ﬁ’ 2e.ploft-z)  2jets Yes 203 |4§ 780 GeV m(¥})=0 GeV 1503.03290
N N _ 5 Z-qa) 4 2-6jets  Yes 203 |& 1.33 TeV m(E)=0 GeV 1405.7875
. 1 O 7z goqali sqqWEE) O-lepu  2-6jets  Yes 20 |# 1.26 TeV m(¥})<300 GeV, m(F*)=0.5(m(¥})+m(z)) 1507.05525
H 1 (g 32, 3-qq(Ll/ty/w)Y) 2eu  O3jets - 20 |& 1.32 TeV m(E)=0 GeV 1501.03555
. 1 || =  GMSB (/NLSP) 1-27+0-1¢ O2jets Yes 203 |& 1.6TeV  tang>20 1407.0603
. 1 S GGM (bino NLSP) 2y - Yes 203 |& 1.29 TeV cr(NLSP)<0.1 mm 1507.05493
\ . (] I E GGM (higgsino-bino NLSP) Y 1b Yes 203 |& 1.3 TeV m(¥})<900 GeV, c(NLSP)<0.1 mm, ;<0 1507.05493
1 . 1 —] =  GGM (higgsino-bino NLSP) Y 2jets  Yes 203 |Z 1.25 TeV m(¥})<850 GeV, ct(NLSP)<0.1 mm, ;>0 1507.05493
1 'l GGM (higgsino NLSP) 2e,u(2) 2jets Yes 20.3 s 850 GeV m(NLSP)>430 GeV 1503.03290
1 . '| u Gravitino LSP 0 mono-jet Yes 203 | F'2scale 865 GeV m(G)>1.8 x 10~ eV, m(z)=m(g)=1.5TeV 1502.01518
.
! | . N | | [SEAy g F-bbi} 0 3b Yes 201 |& 1.25 TeV m(¥})<400 GeV 1407.0600
L L1 1 | L | SO 3z, gasz(x 0 7-10jets  Yes 203 |& 1.1 TeV m(t}) <350 GeV 1308.1841
500 600 70 O s £ g7z 0-1eu 3b Yes 201 |& 1.34 TeV m(E)<400 GeV 1407.0600
10 5 bty 0-1e, 3b Yes 201 | & 1.3 TeV m(¥})<300 GeV 1407.0600
~+x ~0 ~0 95 Biby, bi—bt) 0 2b Yes 201 |B 100-620 GeV m(¥})<90 GeV 1308.2631
m ( X X X ) [G eV] 8T bbb, bhi-t 2¢,u(SS) 036 Yes 203 |bh 275-440 GeV mE)=2 m()) 1404.2500
1 ) 2 ’ 3 82 @k, iiobt 1-2ep 1-2b Yes 4.7/20.3 | 7/ H10-167GeV 230-460 GeV ©) = 2m(i)), m(¥})=55 GeV 1209.2102, 1407.0583
28 hi, i-WhE or i) 0-2eu 0-2jets/-2b Yes 203 |#&  90-191 GeV 210-700 GeV 1506.08616
82 An,foct, 0 monodetictag Yes 203 | 90-240 GeV m{fy)-m(E!)<85 GeV 1407.0608
:" © 7fi(natural GMSB) 2e,u(Z) 1b Yes 20.3 7 150-580 GeV m(¥})>150 GeV 1403.5222
OB b, hoh +2Z Beu(Z) 1b Yes 203 |#@ 290-600 GeV m(¥})<200 GeV 14035222
a4 2e.p 0 Yes 203 |Z 90-325 GeV m(EY)=0 GeV 1403.5294
XS Tv(ew) 2ep 0 Yes 203 |y 140-465 GeV m(¥})=0GeV, 0.5(m(¥})+m(t})) 1403.5294
o X —>Tv(r7) 27 - Yes 203 | ¥ 100-350 GeV m(¥})=0 GeV, m(z.7)=0.5(m(F} )+m(¥})) 1407.0350
=3 S TLVELLY), VT L) 3eu 0 Yes 203 )2,*,)?3 700 GeV m(EE)=m(E3), m(E?)=0, m(Z, 7)=0.5(m(¥F )+m(¥})) 1402.7029
W W, Z¥) 23eu  O2jels  Yes 203 | Fip 420 GeV mE)=m(¥2), m(¥})=0, sleptons decoupled | 1403.5294, 1402.7029
—WX1hX|, h—bb/WW/tt/yy &MY 0-2b Yes 203 )?a*,)‘(z 250 GeV m¥)=m(¥9), m(¥")=0, sleptons decoupled 1501.07110
XY, X5 —lrl 4ep 0 Yes 203 |K 620 GeV m(E9)=m(¥3), m(¥})=0, m(Z, 7)=0.5(m(¥3)+m(¥})) 1405.5086
GGM (wino NLSP) weak prod. Tep+y - Yes 203 | W 124-361 GeV cr<imm 1507.05493
Direct ¥{ ¥ prod., long-lived ¥} ~ Disapp. trk 1 jet Yes 203 |X&F 270 GeV m¥T)-m())~160 MeV, 7(¥7)=0.2 ns 1310.3675
S Direct Y1 ¥] prod., long-lived ¥7  dE/dx trk - Yes 184 | ¥ 482 GeV m(¥;)-m(E))~160 MeV, 7(¥})<15 ns 1506.05332
Q @ Stable, stopped g R-hadron 0 1-5jets  Yes 27.9 4 832 GeV m(¥})=100 GeV, 10 us<7(3)<1000 s 1310.6584
= O Stable z R-hadron trk - - 191 | & 1.27 TeV 1411.6795
2F GMSB stable 7. /=@ pire.n) 121 - - 1e1 g 537 GeV 10<tang<50 14116795
S & GMSB, ¥|—yG, long-lived ¥ 2y - Yes  20.3 X 435 GeV 2<7(¥})<3 ns, SPS8 model 1409.5542
2z, A-/?—v(‘ev({ayv/y/.tv displ. ee/ep/pp - - 203 | X 1.0 TeV 7 <cr(¥})< 740 mm, m(z)=1.3TeV 1504.05162
GGM g3, X1 -ZG displ. vtx + jets - - 203 | & 1.0 TeV 6 <ct(¥})< 480 mm, m(z)=1.1TeV 1504.05162
LFV pp—v: + X, vr—ep/et/ut CHLETUT - - 203 |% 1.7TeV  45,,=0.11, Aix133/233=0.07 1503.04430
Bilinear RPV CMSSM 2e,u(SS)  03b Yes 20.3 (4 1.35 TeV m(g)=m(g), ctzsp<1 mm 1404.2500
TG, X WA, X —eet,, ouv, dep - Yes 203 | 750 GeV MEE)>0.2xm(E), A1z £0 1405.5086
S R R oW X oy, Sepu+T - Yes 203 |k 450 GeV m(EY)>0.2xm(E}), 4133%0 1405.5086
Q. 3%.8-qq9 0 6-7 jets - 203 |% 917 GeV BR(1)=BR(b)=BR(c)=0% 1502.05686
& 88, E*?q)??, - 999 0 6-7 jets - 20.3 z 870 GeV m(¥})=600 GeV 1502.05686
23, 8-, i —bs 2e,u(SS)  03b Yes 203 z 850 GeV 1404.250
fify, ii—bs 0 2jets+2b - 203 | & 100-308 GeV ATLAS-CONF-2015-026
Ay, f—obl 2eu 2h - 203 |# 0.4-1.0 TeV BR(F, —~be/u)>20% ATLAS-CONF-2015-015
Other Scalar charm, Ead? 0 2¢ Yes 20.3 ¢ 490 GeV m()?‘.’)<200 GeV 1501.01325
L L R M | L L L M
107! 1 Mass scale [TeV]

*Only a selection of the available mass limits on new states or phenomena is shown. All limits quoted are observed minus 1o~ theoretical signal cross section uncertainty.
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