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A'H:AS and (EMS Run: ll Public
Analysis ATLAS CMS in this talk
Dijet production arxiv:1512.01530 arXiv:1512.01224 v
Dijet angular distribution ~ arxivi1512.01530 PAS EXO-15-009 @ Backup
b-etpairs  laxiv:1603.08791 . v
Diphoton ~ ATLASCONF-2016:018 PASEXO-16-018 | v
Z+photon ~ ATLAS-CONF-2016-010 (PAS EXO-16-019% | Backup
Photon+jet arxiv:1512.05910 Backup
Woqqqq  ATLASCONF2015-073 (PASEXO-15-002 = v
VV = 2vqq EATLAS CONEF-2015-075 'PAS EXO-15-002 | 4
Wovwqq  ATLAS-CONF2015068 i . x
VV = ££qq . ATLAS-CONF-2015-071 X
Vh->¢¢bb, #1bb, vvbb : ATLAS-CONF-2015-074 v
Dilepton  ATLAS.CONF2015-070 :PASEXO-15-005 | Backup
ep final states ~ ATLAS-CONF-2015-072 PAS EXO-16-001 | . x
W > e/u+MET | ATLAS.CONF-2015-063 (PAS EXO-15-006 | Backup
W o T+MET . PASEXO-16-006 | x
https://twiki.cern.ch/twiki/bin/view/AtlasPublic/ExoticsPublicResults * only leptonic channel

https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsEXO
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Min Mx value for qq and gg production at which 8 TeV analysis = 13 TeV analysis
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* Run I integrated lumi. ATLAS: 20.3/tb , CMS: 19.7/fb

* Run Il integrated lumi. ATLAS: 3.2/fh , CMS: 2.7/tb (3.8T)+0.6/fb (0T)

* Increase in energy compensate the lower luminosity

Effectively, the new dataset should be comparable to what we saw in Run |

http:/www.hep.ph.ic.ac.uk/~wstirlin/plots/plots.html
LHCpp 2016 ira 3

Raffaella Radogna, Ruggero Turra


http://www.hep.ph.ic.ac.uk/~wstirlin/plots/plots.html

== AR e LR o iR
| =How new resonances-arise

Beyond SM physics can show up in many
different ways

Resonance models:
e Sequential Standard Model (Z’',W’, spin-1);
e Randall-Sundrum graviton (RS G*, spin-2);

e Bulk RS graviton (Bulk G*, spin-2):couples m
more with heavy particles;

e HVT Model
e extended Higgs sectors (spin-0).

Experimental strategy:
e Bumps over a continuous background

e functional forms fitted on data for
background model

BSM signatures involve a combination of o final states including partons often
leptons, photons, bosons, and jets. dominate

e Although small x-sections, channels w/
leptons and photons provide the cleanest
signature
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Baosted basons

e Heavy resonances decay results in boosted bosons, hadronic decays enhancing the
rates.

e Crucial to identify boosted V—qq decays
e for large enough pr, decay products merge into a single massive jet

e jet mass and jet-substructure quantities main tool for discriminating signal vs

background
. o 0 4 19.7 o’ (8 TeV)
® | CMS Simulation —~ ¥ MADGRAPH.PYTHIA
¢ / ) 8 0.35! Preliminary — t— Wb - qq’b
Low Mass / » F eesses H - bb
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AR ,@ Q\ AR %0.25_- w W - qq'
/7 \ - s
- | si . . .
: 1y " l // 0.1 5 - /’\
;' High Mass \ 4y x | \\
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Cartoons by A. Martyniuk [arXiv:1506.01443] m, (GeV)
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Diboson status @ 8 TeV

o ATLAS
e excess at ~2 TeV in the Run | fully hadronic Diboson search [arXiv:1506.00962]

. . po .. CMS L=19.7fb"at Vs =8TeV

e local significance 3.40 (WZ —jj) o1t

e global significance 2.50 (WW+WZ+ZZ —jj) — I8 B et o
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L I e
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[arXiv:1512.05099] [arXiv:1601.06431]
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e ATLAS
e V—(qq tagger based on energy correlation (D>), m; and tracks
e CMS

e V—(qq tagger based on N-subjettiness (T21), mj and tracks

e Main background from di-jets events modeled with a power-law function validated in

MC and data control regions

2 6 fb (13 TeV)
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Very similar results. Still, not enough lumi to exclude the Run I excess or to confirm it.
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e Main backgrounds from W+jets and ttbar

o ATLAS

e bkg. from MC, normalized to data

e CMS

e bkg. normalized in control regions, prediction shape from the sideband and
extrapolated to signal region

1 3 — — —— — — = e M
> 10 ' T  baa | = WZ = ev+jet 221" (13 TeV)
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[ATLAS-CONF-2015-075]
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WW, WZ > Zvjet

o(pp = G* — WW) [pb]

Raffaella Radogna, Ruggero Turra
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Other Dibason analyses by ATLAS

e VV — £7qq [ATLAS-CONF-2015-071]

e VV — vvqq [ATLAS-CONF-2015-068]
e Vh->/¢bb, £vbb, vvbb [ATLAS-CONF-2015-074]
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Other Dibason analyses by ATEAS

o(pp—W')xBR(W'—=WZ) [pDb]

I 1 1 1 1 ' 1 1 1 I I I I I I I 1 1 1 1 ] 1 1 1 1 I
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VV = ¢££qq and VV — vvqq not public in CMS
No evidence for resonant disobey production.
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Search for (narrow) dijet resonances & new phenomena in dijet angular distributions

e discriminant: mj; and rapidity difference

e Background dominated by QCD multi-jet events
e modeled with a functional form fitted on data
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Moderate excess around 1.8 TeV. Dijet Run Il results confirm the Run I picture
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Model 95% CL Exclusion limit arxiv:1512.01530
ATLAS Run 1 Observed Observed 13 TeV  Expected 13 TeV [ |
Quant.u’m‘ ble}ck holes, ADD 5.6 TeV 3.1 TeV 3.1 TeV
(BLACKMAX generator)
Quantum black holes, ADD 5.7 TeV 8.3 TeV 8.3 TeV No Signal found, both
(QBH generator) lveis sionifi I
o bk boles: 15 5.3 TeV saTev | analysis significantly
Excited quark 4.1 TeV 5.2 TeV 4.9 TeV extended limits w.r.t 8 TeV
W’ 2.5 TeV 2.6 TeV 2.6 TeV
“ontact interactions (1 =+1) 8.1 TeV 12.0 TeV 12.0 TeV
Contact interactions (ny, =—1 12.0 TeV 17.5 TeV 18.1 TeV .
e =—1) [arXiv:1512.01224]
42 pb™ (13 TeV) CMS 95% CL Exclusions of Dijet Resonances (TeV)
:2551 T | T T 17T | L L T T 17T | T T 17T | L | T T , ; I I I :
& 1 02 = gMS - String = _ :
< £ Preliminary L e Excited quark . String 7.0
C R N Axigluon/coloron ]
X - Scalar diquark :
q I . % S8 i Scalar diquark
----- W’ SSM
X 10 D | A LI Z' SSM _ =
o) - RS graviton (WM=0.1) Axigluon/coloron
N 95% CL upper limits i
I ‘ — gw;ﬂ:gllﬂgﬂ i Excited quark
1 = "—,\' —— quark-quark E
- . Color-octet scalar
107 R = W
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e Single and double b-tag categories sensitive to
different signal hypotheses
e Use same background estimation method as di-jet
analysis

Events

Significance

Exclude leptophobic Z’—bb model up to 1.5 TeV. No yet sensitive to Z’ssm

Raffaella Radogna, Ruggero Turra
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[arXiv:1603.08791]

ATLAS

p-value = 0.87

Vs=13 TeV, 3.2 fb"

e Data
—— Background fit
—— BumpHunter interval
0O b*,2TeV
O b*25TeV

3 4

5
m; [TeV]

Events

Significance

o x A x BR [pb]

- ATLAS 's=13 TeV, 3.2 fb™ §
B e Data N
3
1075 eostom, Background fit E
- o BumpHunter interval .
B @) 0 SSMZ',1.25TeV i
102 &= O Leptophobic Z', 1.5 TeV__
10 =
- SSMZ', o x 50 =
—  Leptophobic Z', o x 50 ]
1 p-value = 0.71 %
§ o R
2E E
T E
OF 3
-1E =
_2 E_ | | | | | | | | | 1| | | L 1 1 I_E
1 2 3 4
m, [TeV]
1 - T I T T T T I T T =
= — -SSMZ =
- -—— Leptophobic Z’ .
i —e— Observed 95% CL ]
\s=13TeVv, 32" ... Expected 95% CL
107 = =10 =
- —— == +20 .
1072 & =
10—3 L L L L L |\|\'\T‘\| L Il Il | Il Il Il Il | Il Il Il Il | L L L L
1 2.5 3 3.5 4 4.5
m,,. [TeV]
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General Strategy: -

[PAS EXO-16-018]

< E:MS Simulation 13 TeV, 3.8T
X —
e Clear final state: ©E
e two high pt photons reconstructed as high energy -
deposit in EM calorimeters :
ST — EBEBJ=0  ---EBEBJ=2
e isolated: no additional activity in the direction of 035" —EBEEJ=0  ---EBEEJ=2
the tWO phOtOnS S — Total J=0 - - Total J=2
4
m, (TeV)
° ATLAS < 9MS Simulation 13 TeV, OT
 different selection for spin-0 (optimized for Higgs- % ©07F F-14x10*  —EBEBU=0 ---EBEBU=2
. . . . - - — EBEEJ=0 ---EBEE J=2
like signal) and spin-2 (optimized for G = yy) 06F L
® CMS 05— .. m

e categorize events in barrel-barrel (EBEB) and
barrel-endcaps (EBEE)

III|IIII\III

e B=0T data (0.6/fb) analyzed

-
~
-
- -
==
-~ -
- -
- -
- -

0.1

-
-----
-~
-
------
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Significant re-thinking of the analysis needed to use data without magnetic field

No information on tracks™ Momenta
+ Weakens power of isolation requirements

 Complicates primary vertex selection

C / peri atth

D¢ ecord 2015 .~ )

d/ EvedtiLs: 2 3/ \ “

Vertex ID 31mpler algorithm based on track -counting
\ (Correct a531gnments. 90% at 3.8T, 60% at 0T )

v / CMS S/mulat/on (13 TeV oT)
/f.

- m= 750 GeV r/m 14x10 J 2. EBEB 8
A

$2000(- s

True vertex

Chosen vertex

Dedicated Photon ID:

» [ess efficient electron veto

500}

0 720 740 760 780 800

Sl [PAS EXO-16-018]m, (GeV)
No energy spread due to brem/conversions
« Better intrinsic energy resolution
* Use information on lateral shower profile.

Raffaella Radogna, Ruggero Turra LHCpp 2016 o
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ID andiEnergy- ealibration

e Measure efficiency in data (using Z—ee and Z = £¢y)

o ATLAS

e photon ID eff. 85% (Er ~50 GeV) - 95% (Er ~200 GeV)

e CMS

e photon ID eff. in the barrel: 90(85)% at 3.8(0)T.
e photon ID eff. in the endcaps: 85(70)% at 3.8(0)T.

e Energy scale and resolution corrections, from MV regression to calibrate photon
energy, validated with Z — ee events

x 103

-~ e Data

~_ EIMC Stat. ® Syst. Unc.
- [JZ—e'e

~ [ Diboson

4 [OZ-7'v

—

- ETm

Entries / GeV
0

.
T T

L S B SRS SAL ALE SLALEL AL SA AL

I

Z—»e'e

ATLAS Preliminary

13 TeV, 85 pb™

B |

;

Data/Pred.
OO mu=
WO L O

Events / (0.5 GeV)

%10° CMS Preliminary 271" (13 TeV, 3.87)
N 1 1 l 1 1 1 1 l 1 1 1 1 ] L 1 i ;
- !
- Z ee ~ i
20|~ FOFE odata 26000
i Dsimulation > |
15} 3
i w4000
10|
i 2000
5 i 8
0

80

90 100

0

CMS Preliminary

0.6fb" (13 TeV, OT)

|

EBEE

| |

Z - ee
- data ]

Dsimulation

80

90 100

70 80 90 100 110
- [arXiv:1407.5063] ™V Mo (G&Y)  [PAS EXO-16-018] M., (GeV)
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http://arxiv.org/abs/1407.5063

[ATLAS-CONF-2016-018]

SPIN O SPIN 2
> 10— T T T 3 >1O4§"|"'|"'|"'|"'|"'|"' =
o ATLAS Preliminary = o] = ATLAS Preliminary =
o * Data . o u * Data N
I 10°g LS < 10° L3
P = — Background-only fit = P = — Background-only fit =
c — ] [ — ]
()] — . . — — . . —
o 102 - Spin-0 Selection - L%’ 10 & Spin-2 Selection =

- Vs =13 TeV, 3.2 fo” : - Vs =13 TeV, 3.2 fo” §

10 = 10 =

1= = e =

107 = 107 =

- :imrg: S PRI S < =

5 15 = = 15%;]\ E

2 10— — > 10 —

- + ER- S E

F oo bl g 4

&  OF - s g O s

o Rk ER :

2 —10: ¢ = g _10: =

8 ﬂ \I/ . T R R R R S E 8 %\Lll L P R U RS ST S T R E
200 400 600 800 1000 1200 1400 1 600 200 400 600 800 1000 1200 1400 1600 1800 2000

m,, [GeV] m,, [GeV]

Parametrize background mass spectrum from data or from bkg template (ATLAS spin 2)

Raffaella Radogna, Ruggero Turra

LHCpp 2016 i 24



[PAS EXO-16-018]

CMS Pre/lmmary 27 fb 13 TeV 3. 8T) c|v|s Prellm/nary 27 fb (13 TeV, 3.8T)
% EBEB ¢ Data % 102 & EBEE ¢ Data
Q) , —— Fit model Q) - —— Fit model
o 10° o -
A - =10 Al B 10
: - +20 :/ +20
e @ 10
o 105 S F
> — > |
LI - L B
1 ° 1= o
IS
\DU)
&
(4v]
o
7400 600 800 1000 1200 1400 1600 400 600 800 1000 1200 1400 1600
m, ., (GeV) m, . (GeV)

Parametrize background mass spectrum from data (independent shape for each category).

Possible mismodelling studied on simulation and explicit uncertainty added to the fit.

Raffaella Radogna, Ruggero Turra LHCpp 2016 o
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CMS Preliminary 0.6 fb" (13 TeV, OT)

~ 1n2
>10 EBEB ¢ Data
Q) B —— Fit model
8 n - +10
g %
S -
o B
LIJ L
1 o

N
|

(data-fit)/og,.,
o

400 600 800 1000 1200 1400 1600
m, . (GeV)

Parametrize background mass spectrum from data (independent shape for each category).

Events / (20 GeV)

(data-fit)/og,

[PAS EXO-16-0138]

) ¢ Data
10 —— Fit model
; o
B +20

U=

0.6 fb™" (13 TeV, OT)

400 600 800

1000 1200 1400 1600

m, . (GeV)

Possible mismodelling studied on simulation and explicit uncertainty added to the fit.
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95% CL Upper Limit on o, x BR [fb]

95% CL limits on oxBR(G*—>yy) [fb]

SPIN O

I I T T I T 17T I T 17T I T T I T 17T I T 17T I T T
—— Observed CL, limit ~ ATLAS Preliminary

Vs=13TeV, 3.2 fb™
Fx/mx =1%
Spin-0 Selection

------ Expected CL; limit
[ Expected = 10
[ ]Expected=20

95% CL Upper Limit on o, x BR [fb]

200 400 600 800 1000 1200 1400 1600 1800

SPIN 2

m, [GeV]

T T I T T T I T T T T I T T T T I T T T T
e Observed CLlimit ~ ATLAS Preliminary

- --- Expected CL, limit s =13 TeV, 3.2 fb’!
[ Expected = 1o Spin-2 Selection
Expected + 20 G*—yy, k/mp|=0-05

T IIIIILL
L1 1111[T]

:IIIIII

500

me. [GeV]

Largest deviations ~ 750 GeV
* spin 0 and 'x = 45 GeV (6%): 3.90 local significance, z-global =2.00
* spin 2 and k/Mpi=0.2 (I'c = 6% mq), 3.60 local significance, z-global =1.80

95% CL limits on oxBR(G*—>yy) [fb]

IIIIIIIIIIIIIIIIIIIIIIIII:
1000 1500 2000 2500 3000 3500

10—

10°

10?

10

107"

10°

10?
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1
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I T 17T I T 17T I T T I T 17T I T 17T I T T I T 17T I T 17T
—— Observed CL limit ~ ATLAS Preliminary

{s=13TeV, 3.2 fb
Iy/m, =6 %
Spin-0 Selection

------ Expected CL, limit
[ Expected = 16
[ |Expected+20

200 400 600 800 1000 1200 1400 1600 1800
m, [GeV]

IIIIII| T T TTTT

:IIIIII

T T T I T T T T I T T T T I T T T T I T T T T I T T T T
— Observed CL, limit ~ ATLAS Preliminary

---- Expected CL, limit s =13 TeV, 3.2 fb’!
[ Expected = 1o Spin-2 Selection
Expected = 20 G*_>YY! k/mpl=020

L1 111117l

IIIIIIIIIIIIIIIIIIIIIIIII:
500 1000 1500 2000 2500 3000 3500

mg. [GeV]

ATLAS Preliminary

—_
o

Ty /m, [%]

[ATLAS-CONF-2016-018]

Is=13TeV, 3.2fb" Spin-0 Selection

l

Local significance [o]

0 400 600 800 1000 1200 1400 1600

m, [GeV]

ATLAS Preliminary Vs=13TeV,3.2fb" Spin-2 Selection

0

600 800 1000 1200 1400 1600 1800 2000

m.. [GeV]
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Upper Limits & p=values CMS

Narrow width

[PAS EXO-16-018]

3.3fb" (13 TeV)

CMS Preliminary

CMS Preliminary

Wide width

3.3fb" (13 TeV)

3.3fb" (13 TeV)

CMS Preliminary

) = 5 30r = 45:
E 225— L-14x10* y=2 E : L-14x10?% y=2 E s0F L_56x10? y=2
S 20 - == Expected limit o5 - == Expected limit = - - - - Expected limit
(11'\) 185_ 1o (1:; E +1o (1:; 35;— +10
1_\)_ 16;— M :20 - 1_\)_ 20 M :20 - 1_\)_ 30E M :20 -
S 14b —— Observed limit o - —— Observed limit o = —— Observed limit
@) - o} B 5 25—
= 12 += 15— = -
E 1of E [ E o20f
4 aF 4 419 i 15
2 o X r X 10
8 4F & 50 3 . F
= - S
0: ) L - . 0— ) | _I' - 0: ) ) 4
5x10? 10° 2x10°  3x10° GoV) 5x10? 10° 2x10°  3x10° 5x10° 10° 2x10°  3x10° GeV)
Mot / imi 1 Mg (€
CMS Preliminary 3.3fb" (13 TeV)
\ Q_o
CMS Preliminary 3.3fb" (13 TeV) Al | | | 1o
Q_O - \‘v"--l‘ g 7 -y, """ R I===ce b 10.1§
A :‘.‘ ———————— -|10 E- ———————————————————————————————————————— 20
107 10 &
R S (N 20 sk J ................. L-14x102 3o
10-2 — E —dJd=0
- I —J=2
_ ) 2 1054502 | |1<|)3 2 %03 3 503
g - m=14x10"J=2 N~V 30 m, (GeV)
107 & —— Combined . e
= 0T 0.6 1 Largest deviations ~ 760 GeV
I — 3.8T2.7 b * spin 2 and [/m=1.4%, 2.90 local significance (2.80,
10-4 ] ] ] ] . I b I . .f.
5102 61 02 7102 81 02 spin 0), global significance <10
mg, (GeV)
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Cﬁmpatlbmllty withe 8 TeV ATLAS.

8 TeV data re-analyzed: latest Run | calibration + same Run I selections + 13 TeV analysis

methods SPINO  [ATLAS-CONF-2016-018] SPIN 2
S o ATLASPreliminary [;ata S g 1'% ATLAS Preliminary 'Data T
S A — Background-only fit E g 10° —— Background-only fit _%
I% ° % Spin-0 Selection % LT;’ \0? Spin-2 Selection _f
10° Vs =8 TeV, 20.3 fb" = Vs =8 TeV, 20.3 fb” -
10F _ 10 -
i ] 1 ‘ i * ‘ .
10-1;— —; 107 —;
.§ 15ﬁﬂ—T ............ _i .§ 20“T‘r
S SHR ¢ = = 15§ —
g E g 1o, \ 3
2 o I 3 e
S _10%_“ IIIIIII E 8 _15 l l | | | | =
200 400 600 800 1000 1200 1400 1600 1800 200 400 600 800 1000 1200 1400 1600 1800 2000
m,, [GeV] m,, [GeV]
* 1.90 at 750 GeV, ['m=6%  No significant excess
» Compatibility with 13 TeV scalar » Compatibility with 13 TeV graviton
* gg (scaling: 4.7) = compatibility: 1.20 « gg—compatibility: 2.70
* qq (scaling: 2.7)=compatibility: 2.10 e qq—compatibility: 3.30
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‘C{)mbihaitlon with 3 TeV- CMS -

Two searches for diphoton resonances at 8TeV. [PAS EXO-16-018]

« HIG14006: search range 150-850GeV
« EXO12045:search range 500-3000GeV

« Combination in all 6 signal hyp. tested at 13TeV (at each mass, pick most sensitive analysis)

10 CMS Preliminary 3.3fb" (13 TeV) + 19.7 fb™ (8 TeV) CMS Preliminary 3. 3 b (13 TeV) +19.7 fb™' (8 TeV)
§ __ Q_O : - = ! eIt
< L=1.4x10% J=0 Ed
<+ - - - Expected limit L
oL B =20 -
o 6 B —— Observed limit S " ik
> [ 102 i iF
E | I
54T -
3 [ J I m=14x10%0=0 |5
0 - 107 & —— Combined
3 2 - 8TeV
B - 13TeV
O | 2 | | | | 3 | 3 | 3 10 4 1 2 | | | | | 3 | 3 3
5x10 10 2x10 3x10 5x10 10 2x10 3x10
mg (GeV) mg (GeV)

Largest excess observed at 750 GeV and for narrow width.
* Local significance: 3.40

 Taking into account mass range 500-3000 GeV (and all signal hyp.), global significance
becomes 1.60
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Summary

e Interesting situation overall

e Diboson analysis »
e Not excess observed in Run Il w
e Still, not enough lumi to exclude the Run | excess or to
confirm it KEEP
e Dijet Run Il results confirm the Run | picture, more lumi
e CALM

e Diphoton “750 thing” very exciting

AND
e ATLAS and CMS use different data categorization COLLECT

e excess seen for different width hypothesis in ATLAS and CMS MORE DATA

e CMS results more significant when Run | is added

e ATLAS Run Il compatibility w.r.t. Run | estimated

2016 data will be
fundamental

e The theory community shows immediate interest on the “750
thing”

e Analyses fully dominated by the statistical uncertainty

e not easy to compare ATLAS and CMS (more in the discussion)

Raffaella Radogna, Ruggero Turra LHCpp 2016 o 31







Many theories BSM predlct actlwty at Iarge angles with respect to the beam.

. . . 27| 1 +cosé”
 Polar angle in the dijet center of mass frame: x =e¥l~

. _ *

bkg from MC normalized to data. 1 —cosé
2.6fb" (13 TeV
Vs =13 TeV, 3.6 b’ ATLAS 5 0.35— - - - - - -( e_)
2 C T T T T T T ] = — _
S oak 1 e Dat —SM P E % Daa CMS -
= 0.08p m;>5.4Tev - ° &8 5 %% NLO QCD+EWK predicti Preliminary
© . Cl, n, = +1,A=12TeV \*5 0.05E - QCD+ prediction E
Z 006§ S wCln, = -1,A=17TeV 65 - A}, (LO) =10 TeV s
0.04 ---QBH (QBH), M, = 8.0 TeV _O*_, 0'25_ __________ A; (GRW) =9 TeV _E
f [JTheoretical uncertainties % 0.15F =
0'02: 1 [ Total uncertainties L 0.1E % M;>4.8 TeV =
C | | |*||||I | ] : ———rrr : A + + -

O00mN  46<m <54Tev : 0.05

4.0 < mjj <46 TeV

42< M. <4.8 TeV

1 |
|

R[S tem RSP R e W o
: - | 0.05

0.02} 4 .

3.6< M.<4.2TeV

VT

0.065 ] — — — 0.1 ji —;
- 34<m <4.0TeV -t 3.1<m.<3.4TeV T :q__‘_-__.‘____.:!:___..;u—l—:
'*' i b i i 0.05F- —#— 2 —
0'04: 9. g . 3 o1 | |  3.0<M,;<36TeV E
L 4k 4 W
0.02_— N | 7] 0.05:_ =
— —— —r —— — S ' ' ' ' ' ' =
0.06¢ 28<m <31TeV |  25<m<28TeV ] 0.15- 24< M;; <3.0TeV =
_ il ] e sl e ol —
0.04 | 0.05 . =
i ad ; o | |  19< M, <24TeV =
0.02r - . = = PA——
- ——————+—++] —F ———+—+— -+ — O-OSE —=
1 2 3456 10 20X1 2 3456 10 20X30 5 4 6 8 10 12 14 ” 16
dijet
. PAS EXO-15-009
[arxiv:1512.01530] [ ]

Data are compared to NLO predictions in different dijet mass bins.
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Diphoton status at 8 ‘leV

'llY‘YII'YlY"l!'l‘l"]l"']!"'["
o

0 B(X= ¥ Ty (P)

ATLAS

Is=8 TeV
G*— vy

— Observed limit —
----Expected limit
I Expected = 1o
Expected = 20
— k/Mp, = 0.01
— k/M,, =0.03
k/Mp, = 0.05
— k/M, =0.1

e
= |

0 x BR(G* — vy) [pb]

f L dt = 20.3 b

m.. [TeV]

[ATLAS-CONF-2016-018]

19.7 10" (8 TeV)

All classes combined
CMS I'y= 0.1 GeV; spin-2

- Observed

- Expected + 16

- ==+ Expected t 20
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HIG-14-006

200 300 400 500 600 700 800

Raffaella Radogna, Ruggero Turra

m, [GeV]
CMS Preliminary 19.5fb™ (8 TeV)
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e Leptonic Analysis (Z = ee, yy)

T T % 103 g re |m|nar g

e Hadronic Analysis (Z = qq), gmz”“‘sp iminary j

. aY = Background-only fit, b 3

boosted regime s BtoTov 02w

e main background: o

: 107 .

e LA: non-resonant Z+y, Z+jet : ;
with jet->y mis ID

e HA: y+jet, multi-jet; V+jet bkg “-e™"

20
1000 1500 2000 2500 3000
m, [GeV]
e Bkg functional form fitted to data 'PAS EXO-16-018]
— 0.02- AR B LN I
E 00181 ATLAS Simulation Prellmlnary é CMS Prellmlnary 27" (13 TeV)
L0016 = SO o o
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[ATLAS-CONF-2016-010]
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[ATLAS-CONF-2016-010] [PAS EXO-16-018]
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No significant excess in data in the invariant mass distribution was found over SM expectation.
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W’ search for discrepancies above background in the transverse mass distribution:
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