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HEP Group, Peking Univ., China

http://hepfarm02.phy.pku.edu.cn/drupal/

冒亚军,    班勇,    钱思进,    王思广, 王大勇,    李强

Prof. Yajun Mao, Yong Ban, and Sijin Qian

Dr.  Siguang Wang,   Dayong Wang,  and Qiang Li

+  ~20 students

http://hepfarm02.phy.pku.edu.cn/drupal/zh-hans/content/cms%E7%AE%80%E4%BB%8B
http://hepfarm02.phy.pku.edu.cn/drupal/zh-hans/content/besiii%E5%AE%9E%E9%AA%8C%E4%BB%8B%E7%BB%8D
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Visit from CMS Spokesperson Dr. Joe Butler,  June/2016 
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Due to time constraint,  will and can 

only focus on some recent progress
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Dayong Wang,  Linwei Li,  Geng Chen

Preapproval and Contacts

Approved for 

Moriond2017
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Higgs Search 200-600GeV

Qiang Li, Shuai Liu, Zijun Xu VBF Invisible Higgs

Eur.Phys.J. C74 (2014) 2980

Extensive collaborations with CERN, Milano, Fermilab, UK colleagues

Personally responsible for QCD Wjets data-driven estimation

Cites: 97

2010-2013:  PKU Higgs Projects

Cites: 186

Chayanit Preapproval
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JHEP 1510 (2015) 144
Zijun Xu Approval

JHEP 11 (2016) 147
Jing Li Analysis Contact

Shuai/Wei Pre/Approval

New Phase space or topology 
bring new problems or opportunities!

• Going above 600 GeV,   W starts getting boosted

• VBF W2Jets play role at large Mjj region

https://twiki.cern.ch/twiki/pub/CMSPublic/PhysicsResultsSMP13012/Diagram2.pdf


1.   W-tagging:   JHEP 12(2014)017 PKU Active Contribution

2.   Heavy Higgs: JHEP 1510 (2015) 144 Zijun Xu Approval

3.   WW:            JHEP08(2014)174 ; Shuai Liu Preapproval

4. WH:    EPJC76 (2016) 237 Qiang Analysis Contact

5. 2015 WV           arXiv:1705.09171                Qun Wang Approval

6. 2015  WV           B2G-16-004   0.6-1TeV Zijun Xu Preapproval

7. 2016 WV            B2G-16-020   0.6-4.5TeV     Huang Huang ,Contact

8. SMP-13-008       arXiv:1703.06095             Anomalous WWV coupling                        

PKU Active Contribution

9.   full 2016 WV      B2G-16-029     Huang Huang ,Contact

PKU Di-boson New physics:   9 Analyses

https://twiki.cern.ch/twiki/pub/CMSPublic/PhysicsResultsEXO14010/WHDiagram-2.pdf
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PKU SM Multi-boson:   6 Analyses

First Measurement/Evidence/Discovery

1. WVγ PRD90 (2014) 032008           Daneng Yang Approval

2. VBF W+2Jets, JHEP 11 (2016) 147       Jing Li Analysis Contact

Shuai/Wei Pre/Approval

3. VBS Wγ+2Jets, Accepted by JHEP       Daneng Yang Contact

4. VBS Zγ+2Jets,  To be published at PLB FWD Zhang Contact

Zhaoru Zhang Approval

5,6  QCD Z+Jets, Run1 and Run2            

FWD Zhang and Qun Wang  with ULB

https://twiki.cern.ch/twiki/pub/CMSPublic/PhysicsResultsSMP13009/wwaa.pdf
https://twiki.cern.ch/twiki/pub/CMSPublic/PhysicsResultsSMP13012/Diagram2.pdf
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• VV,  VH, HH resonance motivated in many nice models

Extra Dimension,  Composite Higgs,  Little Higgs  

Spin-0 Radion/Higgs;  Spin-1 W’/Z’;  Spin-2 Graviton     

• Semi-leptonic channels:   High rates,   reconstructable spectrum

Huge QCD Wjets bkg,  data-driven estimation

• V/H  highly boosted:   Jet substructure  and/or  Subjet b-tagging

TTbar control Region,  Scale Factor

VV Resonance Search in a nutshell

https://twiki.cern.ch/twiki/pub/CMSPublic/PhysicsResultsEXO14010/WHDiagram-2.pdf
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CMS   ICHEP2016 CMS-PAS-B2G-16-020      

low and high mass searches: 𝝉𝟐𝟏 <0.45,0.6

W and Z regions 65-95 / 75-105 GeV

JME-14-002

Comparable with 

ATLAS-CONF-16-062
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• Rare processes, Crucial test of the SM:
e.g. on the non-Abelian gauge symmetry part of the SM

• Important backgrounds to Higgs and new physics 

searches

• Sensitive to anomalous Quartic Gauge Couplings
Indirect probe on new physics

Much less studied compared with aTGC

~O(1-10)fb

Tri-boson and VBF/VBS:  Discover SM!



arXiv:1607.06975
Accepted by JHEP

 EWK Wjj simulated by MG at LO,  

QCD Wjets from MG MLM matching

 DATA-driven QCD Wjets

normalization from BDT control

 Signal extracted from unbinned maximum 

likelihood fit to  Mjj

 Floating QCD Wjets shape

CMS, 8TeV
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𝐕𝐁𝐅𝐖𝐣𝐣



CMS-PAS-SMP-14-018

 QCD Zγ𝒋𝒋
 Jet/Electron Fake Photon

 Jet fake Electron:

 Signal Extracted from binned 

Mjj fit  [400-800], [800- ] GeV

Two Opposite Sign Leptons 

with PT>20GeV

Photon PT>25GeV

Two Jets with PT>30GeV

70GeV<mll<110GeV
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𝐕𝐁𝐒 𝐙𝛄𝐣𝐣

aQGC limit et based on 𝑴𝒁𝜸

First Evidence!

Feng Wangdong Zhang,  Zhaoru Zhang as Analysis Contacts



CMS-PAS-SMP-14-011

 Main Bkg from Data-Driven

QCD 𝑾γ𝒋𝒋: MC Shape + DD Normalization 

Jet/Electron Fake Photon

Jet fake Electron

 Dominate Systematics:

JES & JER

Jet Fake Photon

QCD 𝑾γ𝒋𝒋 prediction
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𝐕𝐁𝐒𝐖𝛄𝐣𝐣

aQGC limit  set based on  𝒑𝑻
𝒘

 Signal Extracted from binned Mjj fit

Daneng Yang and Analysis Contact

Signal:  larger 𝑴𝒋𝒋 and |∆η𝒋𝒋|
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CMS: World leading aQGC limit

PKU
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PKU



PKU has been contributing on RPC since 1998

1999-2002 PKU made RPC passed the beam test at CERN
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CMS Phase 2 Upgrade

IHEP                                    PKU                                THU
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PKU joined GEM R&D for Phase 2 Upgrade

PCB, DAQ, Cosmic ray test, Beam test, Assembling,  

Small/Big size mass production, Software  
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• MET Performance at Run1         Chayanit, Dayong

• JEC at HLT at Run1 and Run2    FWD Zhang, Qianming Huang, Qiang

• W-tagging Zijun Xu, Wei Zou, Huang Huang, Qun Wang, Qiang

• GEM Seeding for STA Muon         Qiang, Jing

• CMS Monte-Carlo                          Qiang, Meng Lu, Junho Lee

Software Projects
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Anomalous Heavy Higgs
PRD90 (2015) 115002; 1505.07695; 1506.08007

Yu-Ping Kuang, Hong-Yu Ren, Ling-Hao Xia

Interesting Topics Ahead

More SM discoveries
e.g. VBS 5σ

Machine Learning and MEM

Looking forward to large 

collaborations!
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Backup
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