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= From the Higgs to CEPC

= Analysis of Higgs to di-photon with fast
simulation

= Photon reconstruction with full simulation

= Summary and plan




Stand model & Higgs

=» Higgs explants origin of
mass, and Is regarded
as “the God particle”.
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Nobel Prize in Physics in 2013

Congratulations to Professors

Francois Englert & Peter Higgs

for the

2013 Nobel Prize in P

hysics

I.‘t’

The Nobel Prize in Physics 2013 was awarded jointly to Francois Englert
and Peter W. Higgs “ for the theoretical discovery of a mechanism that
contributes to our understanding of the origin of mass of subatomic particles,
and which recently was confirmed through the discovery of the predicted
fundamental particle, by the ATLAS and CMS experiments at CERN’s Large
Hadron Collider”



CEPC

Circle Electron Positron Collider

1.The Higgsstrahlung
process (ZH process)

2.The weak boson (WW
or ZZ) fusion reactions
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Higgs Boson Decay

Higgs decay branching

ratio at m,;=125 GeV
>bb: 57.7%

»WW: 21.5%

>TT: 6.3%

>27%*:2.6%
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Nature,496,439-441(25 April 2013)
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= Information

Integrated luminosity: 5 ab-’
Generator: Whizard 1.95
= ZH—(vv,ll,qq) vy event:

The Higgs decay into two
Mode | qq VvV | 99 Y

photons through massive

BR(%) 70 20 10 charged particle
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four final state particles
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two final state particles




Background

Main background: e'e” > (cﬁ, vV, ll—) V44
T
R
- + topology

il = Can be replaced by qq & |I

other background: e e —>ww,zz



= Signal

large photon energy

the largest two-photon invariant mass
= Background

almost along the beam direction

low transverse momentum



Two final state objects
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Beam without pol. Events

Channel Generate cut1 cut2 cut3 cut4

B, >48GelV
By > 37GeV

Cutl: E >35GeV Cut3: {

Cut2. ‘cosé’p‘<0.84 Cutd: M __<110GeV

reco




Four final state objects

= Kinematic fitting

In four final state objects channel, kinematic
fitting are used to improve the performance.
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Beam without pol. Events

Channel Generate cut1 cut2 cut3 cut4 cutb cut6

cuti= E, >35GeV cut2= ‘cos&’p‘ <09

cut3= {2OG6V < Py, <97GeV CUt4= 85Gel <Mreco <100GeV
26GeV < B, <100GeV

cutd= p_ 1+, >118Ger Cutb= 130Gy <E, +E, <150GeV
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= Cut

cut chain optimized to maximize signal to background ratio 5

efficiency for NS+ B

vvh_vyy channel: 54.5%
qqh_yy channel: 34.3%
uph_yy channel: 42.2%
tth_yy channel: 41.9%

u Fit
Gaussian function for sig
Polynomial for bkg
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Fast simulation result
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Fast simulation result
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Photon reconstruction with full ssmulation

Photon energy
estimator

Photon energy
estimator correction
according to Ecal
geometry

Photon conversion [
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Photon energy estimator

Reconstruction energy (deposit E)

Photon energy resolution 5 —
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Photon angular resolution correction
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Photon angular resolution correction

M, without geometry correction M,, with 6 & ¢ correction
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(Gamma conversion
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(Gamma conversion

Mass 2 Mass Correction
hiemp & hiemp
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Summary & plan

= Fast simulation

1. A relative precision of 9.0% can be obtained for the o(ZH)
X BR(H->yy) measurement.

2. By varying the stochastic term of the ECAL energy resolution, its
Impact on the expected precision has been evaluated.

= Photon reconstruction

1. Energy estimator
2. Energy anglur resolution correction
3. Gamma conversion correction

= Plan

Analysis of Higgs to di-photon with full simulation.
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ZH->nnyy : performance under the different Ecal energy resolution

Energy resolution
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ZH->qqyy : performance under the different Ecal energy resolution

Energy resolution
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Beam without pol.

Events

Channel Generate

cut1

cut2

cut3

cut4 cutb cut6

cutl= E >35Ger
cut2= ‘cosé’p‘ <09

BGeV > B, >20GeV

cut3= {100GeV>PMgh>3OGeV
cutd= 86Gev<M_ <100GeV

CULS= 136Gel <M, <148Gey  CULB=

‘cos@ ‘<09
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ZH->e2e2yy : performance under the different Ecal energy resolution
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Beam without pol. Events

Channel Generate cut1 cut2 cut3 cut4 cutb cut6

9BGelV >P. >30GeV
_ E >35GeV = fow
cut’ ! cut3 {100GeV>ngh >36GelV
—_— 0 1<0.9 —
cut2= [eost|< CUtd= g6Gev <M <100GeV

Cutd= 130GeV <M, <148GeV CUtO=  |cosd,|<0.99
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ZH->e3e3yy : performance under the different Ecal energy resolution
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Feynman Diagrams for v_ v_aa
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Feynman Diagrams tor v, v, aa
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Feynman Diagrams for e+e-aa
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Feynman Diagrams for e+e-aa
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Feynman Diagrams for uuaa
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