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outline
» cross check on 750 diphoton with full 2016 data

« categorization on photon photon model

 various check on SM Higgs



cross check on 750GeV



dataset

« about ~2.6/fb (official job are not totally done, private all
done, to organize them)
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cutflow, EE events fraction 16



single photon kinematic
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diphoton kinematic
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Isolation
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shower shape
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calibraton variable
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categorization
on photon photon fusion model

24



Sample status 25

full simulation is done

official derivaion is submitted, but not running ( grid issue )
— https://prodtask-dev.cern.ch/prodtask/inputlist with_request/7841/
— https://prodtask-dev.cern.ch/prodtask/inputlist with_request/7851/

private DAOD

— cache 20.7.6.4,noskimmed
— user.zhangyu:user.zhangyu.aaF_ NW.DAOD_HIGG1D1_noskimmed t

est EXTO/

— user.zhangyu:user.zhangyu.aaF _LW45GeV.DAOD_HIGG1D1_noskim

med_test EXTO/

private MxXAOD

h012 configuration

user.zhangyu:user.zhangyu.aaF _NW.private. MxAOD.h012_MxAQOD.ro
ot/

user.zhangyu:user.zhangyu.aaF_LWA45GEV.private. MxAOD.h012_Mx
AQOD.root/



Introduction 26

Compared with

— h012: ggF750_w6p

— h012: VBF800

— h012: Sherpa_gamgam_650-1000

discuss

— cutflow comparison : baseline spin0 selection
— photon and jet kinematic

— VBF-sensitive variables

— categorization :0jet ,1jet , >=2jet

— upper limit
Variables Definition
m;; Invariant mass of dijet
Anj; Pseudo-rapidity separation of dijet
AD,y i Azimuthal angle between diphoton and dijet system
PTt Diphoton pr projected perpendicular to the diphoton thrust axis
&R;’f‘_";’ Minimum AR between either leadingsubleading photon and leadingsubleading jet
i My = 0.5 % (51 +77,2)




initial
remove dalitz
pre-selection
ID
tight-isolation
relative-pT
Njet>=2
An>2
mjj>400

ARminy,j

cutflow

* remove dalitz event( y y *— v ff), optimization is ongoing

aaF_NW
100000(abs)(rel)
93886(0.94)(0.94)
70510(0.71)(0.75)
62535(0.63)(0.89)
58094(0.58)(0.93)
41498(0.41)(0.71)
17338
8557
6730
6283

ggH750
298000(abs)(rel)
279828(0.94)(0.94)
210207(0.71)(0.75)
187705(0.63)(0.89)
168506(0.57)(0.90)
124783(0.42)(0.74)

27

VBF800
300000(abs)(rel)
282476(0.94)(0.94)
219689(0.73)(0.78)
196336(0.65)(0.89)
184036(0.61)(0.94)
137001(0.46)(0.74)



inclusive Njet

« surprise! will cross check truth level

28

« photon photon fusion : Ojet 22.4% 1jet 35.8% >=2jet 41.8%
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jet kinematic 30
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diphoton eta 32

0.14F

0.1

012k ggF 750 wbp :

ol 0.08-

0.08%— 0-06:—
o.osf—

0.04

0.021

—"III|III|III|III|III|I

—"III|III|III|III|III|III|III|I

0.04
0.02
0:I | - s I i | | L] o3 | 111 | | % o | 111 | 111 bl



1/N de’dei1 [GeV]/5.000GeV

1/N dN/dm, [GeV]/25.000GeV

VBF variable---Njet>=2, A n>2 33

=5 TTTT | T TT af"ww|m| o :
0.08E ATLAS internal IZI e ]
0.07 o il :
- [ sherpa +rm_ 850, 1000]6ev—]
0.06 - =
0.05F- =
0.04F- -
0.03- 3
0.02F- =
0.01F 3
O 50 100 150 200 250 300 350 : 400 “ 450 500
p, | [GeV]
008 __L T T T | (R T T T & [ BF & [0 T Bk mF"prMI l 3
- A mtérnal E s iy =
007 E_ [ goFrso wep g
0- 0 6 ;_ [ sherps o [ssngono]cev_;
0.05- E
0.045 -
0.03F =
0.02 | =
0.01= Threg SO RS =
: 1 | 111 | L1 1 | o | 1 | E il 1 | B
00 00 400 600 800 10001 200 1 400 1 600 1 800 2000

my [GeV]

[GeV)/5.000GeV

pTiE

1/N dN/d

[

1/N dN/dAn /0.200

0.35

crrrT |||||||| TT T[T 11T IIII'!MI"I;;l;wlpaLlnlnllIIIH_':
- TLAS intérnal E SR
03 :_ [ aoFrsawep E
- [ sherpa ym,, f650,1000] eV —|
0.25— e
0.2 ks
0.15F 5
0.1 -
0.05F b
O ~""50 100 150 200 250 300 350 400 450 500
P, [GeV]
E| T T 1 T T 11 TI T |S|"l't|elln|a|| L T T 1T uFNprlanl ' E
— |:|uFLmem| el .
0'095 E"m g
0.08 E_ — :;irpu TT~:‘W [asn;mmevé
0.07E =
0.06% =
0.055 =
0.04F =
0.03F =
0.025 ]
0.01 =
0 : L1 1 1 | 1 1 1 1 | 1 1 ot | | 1 k- 1 | | 225 | 1 1 | 1 1 | 5t |
0 1 2 3 4 5 6 7 8
An

=



1/N dN/dA®,, /0.075

1/N dN/dAR, /0.100

VBF variable---Njet>=2, A n >2

0.5 T T T e ]
B ATLAS internal ' e

B Evam g

0.4 __ — l:’:':“ ::E: [650,1000]GeV |
0.3F i
0.2 :
0.1F -
O 3
[ T T 1 T T T T T T T T R 3 mF"prMI l 7
0.1 ATLAS ifternal e
- [ vereno i

B [ goFrso wep il
0.08— [ sherpa 1v.m,, [s50,1000]eV |
0.061 7
0.04 ] ~
0.02 L gl -
0_ 1 PR T T A T BT T N BB B 1 . —

0 0.5 1 1.5 2 2.5 3 3.5 4

>
o

1/N dN/dn /0.125

[GeV]/5.000GeV

t

1/N dN/dp

34

1—r T T T ] | \ERE] T T L L T &gk uFNprlanl ' -
- TLAS internal e o
L E VEF800 Il
gaF750 Wep

0.08 i [ sherpa yvm (ss01000jcev |
0.06/- -
0.04 _:
0.02 _:

0 L1 1 | { S A | | L1 1 | ot | 1 | k- 1 | | 225 | 1 | | 1 | 1 1 1 | 1 1 1 | III

0 20 40 60 80 100 120 140 160 180 200
p,, [GeV]
TTTT TTTT | T TT T TTT T T TT | T T 1T |Gt R B 3 S 3 ;f'"lwlp;lc:“ll T || T |:
0.07E ATLAS internal e -
E E VEF800 .
- gaF750 Wep -
0.06 :_ [ sherpa vm, [asn,.nm]cevi
0.05 =
0.04 —
0.03[- ke
0.02F =
0.01F =
0 :I 111 | | | | | I | | | | | | | | | | | | | | L1 T 1 :
0 05 1 15 2 25 3 35 4 45 5
n



upper limit 35

preliminary categorization strategy ( to be optimized )
— 2 jet cateogry, A 1>2, mjj>400GeV, A Rmny j>1(not the best one)
— rest: ( to test some other diphoton variables in this region )

« 1 category : Njet<2

« OR two categories : Ojet category and 1 jet category

upper limit 2 % [N g sr

o(pp > X > yy)= o () % L

normalized to 30fb-1, Nbkg in [700,800] and signal efficiency in each
category, v jand jj are not taken into account

2jet <2jet Ojet 1jet
Nbkg 22.2 187.3 81.3 106.0
eff(s) 6.3% 24.2% 9.3% 14.9%
upper 4.98 3.76 4.60 6.46

limit(fb)



checks on SM Higgs
(most plot is 1352/pb)
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photon kinematic
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diphoton kinematic 39
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