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Motivation

* Higgs decays invisibly in SM via four neutrinos with BR ~ 10-3

* Many extensions of SM suggest an enlarged BR of invisible
channel of Higgs boson

* |[nvisible decay of Higgs boson Is a e
sensitive probe for new physics

* L HC searched invisible Higgs decay
through VH(V tor W or Z) or VBF
(Vector boson fusion)
ATLAS~UL 23%, CMS~UL 24% e~




CEPC conceptual detector

* CEPC conceptual detector I1s based on the proposed
International Large Detector(ILD) at ILC

* With respect to ILD:

» L* reduced to 1.5m(ILD:

4.5m), could achieve a

nigher luminosity
» Has multiple interaction
points, thickness of
return yoke Is reduced ,
by 1 meter RS | B (e e ¥ e

6983mm 4143mm 2350mm




Monte Carlo Simulation

» CEPC_v1(250GeV, 3.5T)

* Generator: Whizard 1.95(with ISR, Luminosity 5ab1,
M,,=125GeV)

* Simulation: Geant4 and Mokka with ISR and bremsstrahlung
effects

 Reconstruction: Marlin and ArborPFA



Decay channels

*Leptonic:

» Z(U)H(Nnv)
»> Z(ee)H(/nv)

* Hadronic:
» Z(qa)H(/nv)




(U U )H(/nv) Selection Criterla

* Z(WTU)HGNY)

» |n order to save more signal events, we require N, <3,
N =3

» Because Higgs decays invisibly for the signal, only one
photon is allowed, which may come from ISR(N, =<1)

» 10GeV<PHH<70GeV

> |P_HH-|<65GeV These ranges

» |cosB,,,, [<0.7 rely on the

> 90GeV<|Visible Energy|<120GeV | resolution of the

» 80GeV<M , ,.<100GeV momentum
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Background
R N NN V(i@ Process | Base CutEfficiency

n Bhabha. sze 10nunu. e2e? 4215/328311=1.3%

- e3e3 25193/1484572=1.7%

szeorsw_IOl, ww_h_ccbs, sze 10mu 9260/1069667=0.9%
ww_h_ccds, ww_h_cuxx, sze |0tau 6374/1763181=0.4%
ww_h_uubd, ww_h_uusd, sze sl0_dd 360/505642=0.1%
ww_slOmug, ww_slOtauqg sze_sl0_uu 821/722891=0.1%
and zz_h processes zz_l0mumu 6078/100000=6.1%
27 10mu 8707/200000=4.4%

* There are still events left 27 |0taumu 1392/100000=1.4%
N some processes 27 10tau 1999/299800=0.7%

zz |0tautau 194/100000=0.2%



Next Plan

* Add BDT cut to suppress background level

* Calculate S/B for every cut



Backup
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e3del
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