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Product cross section
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Decay branch ratio
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Decay Channel Mass resolution
H-—vyy 1-2% Excellent mass resolution
H—-Z7ZZ - 4] 1-2% Low branching ratio
H-W'Ww- 20% Large branch fraction but poor
— Ivl'v' resolution due to neutrinos
H— bb 10% Large background and poor
H-— 1ttt 15% mass resolution




Sample

e 13TeV:

* VBF sample

» ggH sample

* Sherpa 3jet sample as diphoton background
* Data

* 14TeV
* VBF sample
e ggH sample
* Madgraph sample as background



Some relevant variables

* Leading photon/jet pT &eta

» Subleading photon/jet pT&eta

* Diphoton pT&invariant mass

* Number of jets

* 6 VBF-sensitive variables (next page)



Description of some relevant
variables

Variable | Description C++ calculation
m; Dijet mass: invariant mass of leading and sub- | (§1+3j2) .M()
leading jets
Anij Pseudorapidity separation between the lead- | fabs(jl.Eta()-j2.Eta())
Ing two jets
Mjet ] Pseudorapidity of the leading jet jl.Eta()
Njet2 Pseudorapidity of the subleading jet j2.Eta()
PTt Diphoton pr projected perpendicular to the | sbscgr.rxii=gz.ry(r-g2.7x0%01.7v0Q)/(a1-02) .FL ("2
diphoton thrust axis
Ay ji Azimuthal angle between the diphoton and | fabs((gl+g2) .DeltaPhi(jl+j2))
dijet systems
ﬁyjj Rapidity separation between the leading two | fabs(jl.Rapidity()-j2.Rapidity())
jets
PTyyii pr of the ¥yjj system (gl+g2+j1+32) .Pt()
ﬁ'-.pTw pt difterence between the the two photons fabs(gl.Pt()-g2.Pt())
IF:%;PP Zeppenfeld variable for diphoton pseudora- | (gl+g2) .Eta() - ((jl.Eta(Q) +
pidity, or 17y, — (1;) j2.Eta())/2)
min(AR ;) | Mimmum AR  between either lead- | -

ing/subleading jet and leading/subleading
photon
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plot_lead_gam_eta

13TeV ggH 679255

13TeV VBF Flde-04
590004

13TeV Sherpa diphoton

14TeV VBF

14TeV ggH

14TeV Madgraph diphoton

S Y R M

150 200 250

‘_I__\__w [ I B B .><103

300 350 400

plot_sub_gam_pT

plot sub _gam_pT

13TeV ggH 679255

13TeV VBF 55e+04
_ b6de+04

13TeV Sherpa diphoton

14TeV VBF

14TeV ggH

14TeV Madgraph diphoton

7\III|III."\"..‘“"I.Illlll\\‘\\Illllll‘\lllllll\><10

3

150 200 250

300 350 400

13TeV ggH 679255
13TeV VBF po04568
13TeV Sherpa diphoton 1.008

14TeV VBF
14TeV ggH
14TeV Madgraph diphoton

0
4

(o]

plot_sub_gam_eta

plot_sub_gam_eta

— 13TeV ggH 679255
13TeV VBF 0003473
13TeV Sherpa diphoton 1.116
14TeV VBF

— 14TeV ggH

14TeV Madgraph diphoton




0.2

0.15

0.1

0.05

plot_gamgam_m

plot_gamgam_m

13TeV ggH

13TeV VBF

13TeV Sherpa diphoton
14TeV VBF

14TeV ggH

14TeV Madgraph diphoton

679255
P49e+05
2131

3

x10

plot_gamgam_pT

plot gamgam_pT

13TeV ggH

13TeV VEF

13TeV Sherpa diphoton
14TeV VBF

14TeV ggH

14TeV Madgraph diphoton

679255
plde+04
f4de+04

plot_Njet

0.6

0.5

0.4

|

|

0.3

0.2

0.1

T

|

o

0.04 21
L4,
0.035—+
0.035
0.0255-
0.02
0.015
0.01]
0.005 1
i - o,
[y I I T e S o e amses
0 50 100 150 200 250
| plot Njet
13TeV ggH B79255
13TeV VBF 1.137
) 1.163
13TeV Sherpa diphoton
14TeV VBF
14TeV ggH
14TeV Madgraph diphoton
] L | L
8 10 12 14

300 350 400

x10°



plot lead | pT
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plot_ji_m

plot ji m
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Remaining problem

* Not include 13TeV data
* Something wrong with 14TeV VBF
* Seems lack of some procedure



Further work

* Solve above problems
* Do some BDT test with 14TeV sample

* Read 13TeV analysis note and have some
comprehension about the whole procedure



