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Brief introduction

•Currently:
Postdoc at Fermilab CMS Center since 2008

•Past:

-Ph.D. (2008), Univ. Cincinnati, BaBar experiment at SLAC

-Measured quark mixing (CKM) phase γ using B→D(*)K(*) 
decay, set limits on CP violation in charm decays
-Ran Cherenkov detector operations, hardware upgrade 
-Developed particle identification 



Kalanand Mishra, Fermilab  / 103

Calibration works 
for POGs resulted 
in ≥ 5 ANs + 1 PAS 
+ 1 publication

Currently contributing to 
CMS Level-1 trigger 
upgrade project

•improvements in L1 
calorimeter triggers

•muon isolation in L1

Contribution to CMS detector calibration, upgrade

Jet commissioning (JES, jet ID) with 
early data in 2008–10 

•JES absolute calibration using Z+jet 
balance (included in the JINST paper 
on jet commissioning in CMS)

Commissioning of electron with early 
data ➜ calibration using Z peak

•Led Egamma electron reco, ID & 
trigger efficiency subgroup in 2008–10

Led development of CMS Tag&Probe 
tool for lepton efficiency measurements
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Past physics analyses w/ significant involvement

2010 Inclusive W,Z cross 
section and properties

2 papers, published in JHEP

2011 Mjj in W+2-jet events Published in PRL

 36 pb–1

5 fb–1

WW+WZ semi-leptonic: 
xsection & anomalous 
gauge couplings 

Published in EJPC 

H→WW semi-leptonic: 
excl. limit in 2MW−600 GeV 

To be submitted to EJPC, 
use data up to ICHEP12

2011
5 fb–1

Jet substructure in dijet 
and W/Z+jet events To be submitted to JHEP   

2012
5−12 fb–1 H→WW semi-leptonic Approved public results for  

ICHEP, HCP   
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Inclusive W,Z analysis: Co-led the Z analysis team, delivered the 
first cross section results for ICHEP 2010, and two papers with 3 
pb–1 & 36 pb–1. A high visibility analysis.

Mjj in W+jj analysis: Co-led the analysis team; edited the paper. 
Exclude CDF bump & several models to explain the effect 
(technicolor, leptophobic Z’). A high visibility analysis.

H→WW→lνjj: Led the analysis effort. Exclude SM Higgs in mass 
range 170–600 GeV. Important channel for 2012 analysis of VBF/ 
WW scattering. 

Diboson WW/WZ→lνjj: Led the analysis effort, edited the paper. 
The most stringent limits on anomalous triple gauge couplings at a 
hadron collider, in some cases improving upon the LEP results.

Physics contributions & accomplishments

Jet substructure: First comprehensive study of boosted jets in dijet 
and W/Z+jet events in CMS. Part of the 4-member of analysis team. 
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Activities at LPC

1) Taught/facilitated CMSDAS jet short & long exercises in 2010, 
2011, and 2012 including at the remote locations (Pisa and Taipei)

2) Regularly help LPC-based students with physics & data analysis

3) Have mentored a large number 
of undergraduate and graduate 
students at LPC

2012: Wei Zou (Beijing), Ajay Kumar (Delhi),  
Kevin Siehl (Wayne State), Geoffrey Fatin 
(Buffalo, UG), Joseph Flanigan (Wayne State,UG)

2011: Kristina Krylova (Buffalo, UG), Kellen 
McGee (Johns Hopkins, UG)

2008−10: Mikhail Makouski (Kansas State), Sunil 
Bansal (Panjab,India), Mehmet Deliomeroglu 
(Bogazici,Turkey), Kittikul Kovitanggoon (Texas 
Tech), David Bjergaard (Johns Hopkins, UG)

http://lpc.fnal.gov/
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People I work with: the lνjj team

Well established 
team, well oiled 
machinery

Supervisor 
at FNAL: 
Jeffrey 
Berryhill
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γ, Z

no problem now!

Thinking of future: weak interaction @ high E

Without Higgs boson, WW scattering becomes divergent

unitarity violated: 
grows as E2

 Higgs exchange needed to prevent unitarity violation in WW 
scattering at high energies or New Phenomena possible. With 
20/fb, lνjj sensitive to weakly produced NP at 1 TeV.

With Higgs boson

Ballestrero et al, JHEP 1205, 083 (2012) [arXiv:1203.2771]
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Signal over noise …. 

W
W

l

ν

j

j
W+2jets+2tag jets: ~10 pb

tt+2 tag jets: ~10 pb−

Signal: probes the quartic coupling
background

WW+2tag jets: ~1 pb

•Large Δη between tag jets
•Invariant mass > 500 GeV
•Standard WW selection
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Future analysis plans

Reload the current analysis with full 8 TeV data for Moriond
•push the mWW mass range up to 1 TeV for Higgs analysis
•probe triple gauge couplings at the percent level

Focus now on a deeper probe of EWSB using WW+ 2-tag 
jet  events in VBF topology
•Need to first establish VBF production of WW
•Check if data consistent with H(125) unitarized WW→WW 
scattering, probe quartic gauge couplings
•Probe existence of weakly produced WW resonances

Also interested in H→bb in associated production mode 
(WH) and boosted topology using jet substructure 

Continue contributing to CMS Level-1 trigger upgrade 

－


