
Introduction

理论家提
供模型

CEPC团队
（李刚）
产生

samples

分析并提
供敏感度
等

诠释结果
(理论家为
主)

o “理论为先”，所以需要理论家给我们提供各种在CEPC下可以用得上的，并有一定可操作性，
在一年内可以完成的与“Higgs”有点关系的模型。

o 第二步、第三步难点在于稳定的人手。



CEPC Higgs	white	paper涉及内容

• Sub-precent level	precision	should	be	
sensitive	to	some	thing…
• H->Invisible/exotic	decay	(通过 H->ZZ-
>invisible)
• CP	test	(ZH->mumubb).	(JHU)	
• H->	long	live	particle
• 2HDM,etc…



https://indico.ihep.ac.cn/event/12025/

EF02:	Kickoff	meeting		 目前：张昊、陈明水，我
愿意来做联系人的事，为大家服务。
欢迎更多人自愿来做。



Search	for	Massive	neutrino	at	CEPC	
Zh过程

WW Fusion	过程

比起LHC，CEPC更加干净。

高宇（IHEP）



Composite	Higgs 舒菁（ITP）Composite	Higgs

Suppose	in	NP	Scale,	we	see	
substructure	of	Higgs	

Possible	NP	deviation

The	precision	of	the	Higgs	
measurement	could	probe	the	
substructure	of	the	Higgs	



Investigate the Lorentz structure of the Yukawa interaction

• Precisely Higgs
Physics at CEPC —
— beyond the 𝜿
scheme.
• Investigate the CP
property of the hbb
Yukawa interaction
via the interference
effect in Higgs
boson decay.

张昊（IHEP）
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3.1 The 240GeV Higgs Factory

We generate parton level signal and back-
ground events at 240GeV e

+

e

� collider using
MadGraph aMC@NLO [57] with the initial state radia-
tion (ISR) e↵ects [58]. To include the NNLO corrections
to the cross section, the total cross section of e+e� !Zh

is rescaled to the suggested value in [59–61]. We analyze
both leptonic and hadronic decay modes of the Z boson.
The interference e↵ect between the Higgs strahlung pro-
cess and the Z-boson fusion process in the e

+

e

� decay
case of Z boson is considered in our analysis. The jet
algorithm is the ee kt (Durham) algorithm in which the
distance between the object i and j is defined as [62]
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where s is the square of the center-of-mass frame energy,
Ei is the energy of the ith jet, ✓ij is the angle opened by
the ith and jth jet.

We add pre-selection cuts when we generate the par-
ton level event

|⌘j,`± |< 2.3, �Rij > 0.1,�Ri` > 0.2,

Ej > 10GeV, E`± > 5GeV.

The parameters of the smearing e↵ects for di↵erent par-
ticles are chosen to be [5]
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3.1.1 Leptonic Decaying Z

After adding the smearing e↵ects, we require the ob-
jects satisfy‡

|cos✓j,`± |< 0.98, dij > 0.002,Ej > 15GeV,

�Ri` > 0.2, E`± > 10GeV.

The b-tagging e�ciency is chosen to be 80%, while the
mis-tagging rate from charm jet (light jet) is 10% (1%).
After the preselection cuts, we require the signal events
contain 2 b-tagged jets, a pair of opposite sign same fla-
vor charged leptons, and

|mµ+µ� �mZ |< 10GeV, |me+e� �mZ |< 15GeV,

✓`+`� > 80�, /E

T

< 10GeV,

124.5GeV<m

recoil

< 130GeV, for µ+

µ

� channel,

118 GeV<m

recoil

< 140GeV, for e+e� channel,

where the recoil mass is defined as
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The dominant SM background processes for Z !
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The kinematic cut on the recoil mass of `+`� can remove
most of the background events from the first three SM
processes, while the last two can pass this cut. How-
ever, the last two background will be suppressed by the
charm-jet and light jet mistagging rate.

We define an observable as

⇣H ⌘ 2Eb1Eb2p
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where Ebi is the energy of the ith b-jet in the Higgs rest-
frame, ✓b1b2 is the crossing angle between the 2 b-jets in
the Higgs-rest frame. In our analysis, the 4-momentum
of the Higgs boson is reconstruct by summing the 4-
momentum of the three jets from the Higgs boson de-
cay, but not the recoil momentum of the dilepton sys-
tem. When the two b-jets from the Higgs boson decay
are nearly collinear and the bb̄-system and the gluon jet
from the Higgs boson decay is nearly back-to-back, ⇣H
goes to its maximum value, +1. In FIG. 4, we show the
⇣H distributions for the residue SM backgrounds and the
signal with di↵erent values of ↵b.
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‡The value of the dij cut is based on the assumption that the future lepton collider has a resolution at least as good as the LEP
[63, 64].
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