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Past, Present, and Future Work

/Physics analyses:

<* Mono-photon: SM Z(vv)y, aTGC, Extra Dimensions, Dark Matter

Runl\

«* Tri-boson production (WVy) and search for aQGC

«<* High mass SM-like Higgs searches in semi-leptonic channel Multi-Boson
with
** Heavy resonance searches in semi-leptonic WV channel Jets Analyses

=

/I-Iardware work - calorimeters:
¢ Early studies for phase 2 upgrade of CMS forward calorimeter
+* R&D - radiation hard scintillating fibers — testbeam program

¢ Si Pads — timing performance and MIP calibration

¢ Recently started working on the HGCAL testbeam program at FTBF.
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Past, Present, and Future Work

/Physics analyses:

\'1’ Heavy resonance searches in semi-leptonic WV channel

/Hardware work - calorimeters:

\*2' Recently started working on the HGCAL testbeam program at FTBF.
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Multi-Boson with Jets Analyses Group at LPC
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A large analysis group of contributors from around the world
USA, China, Brasil, India, Italy




Di-boson resonance searches — Runl legacy

The 2 TeV “hint” from several di-boson channels. Similar result
from ATLAS.
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Boosted Topology

8 TeV
) T I E E:" @L@..-Q-LGJ.@H'U'J'U'—D—
e i 4&-@-'@' CMS
% i _@_‘5' JME-13-006 Simulation |
c _@?EH- . i | v -
) —49— Merged jet efficiency . e
5 0.6 — p,
= — single CAR=028 jet -
- - .
W B AR (Wjet) < 0.1 .
S 041 —~
% B -+ —Ela— Resolved jets efficiency ]
o B two AK R=0.5 jets 7]
0.2 | -
: - AR {qi,j eti} <01 :
i I ] V
L1 | 'E_"E"'F"LEJ S=ln el o 7’ .
900 400 600 800 00 1200 / Jet merging
W boson p_ (GeV)

In the searches for resonance with mass heavier that 600 GeV it is critical to use
boosted analysis technique.



https://hypernews.cern.ch/HyperNews/CMS/get/JME-13-006.html

Reconstructing boosted W/2
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High Mass analysis details

g ¢ Muon(electron) with pT > 53(120) GeV

EXO-15-002

= Missing transverse energy > 80 GeV

AKS8 jet, pT > 200 GeV,
pruned jet mass [65,105]

SPRACE-UNESP, PKU, Lyon,
INFN Milano, INFN Padova,
U Zurich, Fermilab, Buffalo,
PHU, CalTech, TTU, Bruxelles

T2/T1 categorization:
g

high purity [0,0.5), low purity [0.5,0.75]

Backgrounds modeling
W+jets — data driven normalization and shape.
= Normalization in sideband: m, (40,65), (135,150)
v' Excluding my, (105-135) region (VH)
M,,, shape is derived from low sideband in m,.
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Transfer function from the MC is used (alpha method)

v’ Validation - closure test in split low sideband
TThar, single top and WW/WZ2/ZZ - prediction from the
simulation and applying scale factors (data/MC).

» Using TThar enriched control region to derive various SFs
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arbitrary units
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W+jets shape — “alpha” method
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The shape of the W+jets is estimated from the

data using transfer function:
FV—I—jets

MC,SR (myv)

anc (myv) = FVHets

MC,SB (myv)

Side band in m, (40,65) is used to predict the
contribution in the signal region (65,105) GeV.
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Limits on heavy resonance production cross section
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No significant excess is observed, thus
we derived upper cross section limits for
few benchmark models (Bulk Graviton,

HVT)

Ogse, (PP — X) [pb]
A

CMS Preliminary

| fiRUfni .

-

I LU | LN L

—— X - WZ > llv (EXO-12-025)
X —» WV — qgag (EXO-12-024)

X — WV — Ivgq (EXO-13-009)
—— X — WZ — qqll (EXO-13-009)
----- X — WH - lvbb (EXO-14-010)
—— X — VH — qarr (EX0-13-007)
--------- X — VH — qqbb,6q (EXO-14-009)
= == a,{pp > X")+op,(pp > X)+anpp > X

X=xX/X",V=W/2

101 AN R -
HVT Model B (g, = 3)
102 | BRX-W2) ~ BR(X-WH) —
F1 = BR(X-WW) ~ BH(X%ZH) 3
L I ) I I I ) I I - I I I ) I I 1 I-“I -‘-Im” 1 I I ) I - I B
1 1.5 2 2.5 3

Resonance mass [TeV]
Semi-leptonic WV + hadronic VV

222617 {13 TeV)
)T T

E cMs

Peskiminary

222617 (12TeV)
f

M, (TeV)

10




“Low” mass extension

» The CMS and ATLAS experiments recently released preliminary results which
exhibit an excess at ~750GeV in the diphoton invariant mass
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Theory community suggest possible final states of yy, Zy, ZZ,@

Low mass extension of the EXO-WV analysis focuses on probing the 600-1000

GeV mass range, and being optimized for X->WW channel
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Low mass resonance searches
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¢ Use HLT trigger with lower p;
¢ Lepton identification for lower p;
+* Re-optimized t2/11 selection
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No significant excess is observed, thus we
derived upper cross section limits for Bulk
Graviton production in the WW decay
channel.

2016 will be very exciting year. We except to collect significantly more data.
Incorporate the latest developments in the analysis techniques.
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The CMS HGC design fro Phasez upgrade

uuuuuu

System divided into three parts: e r___'_“‘: Endcap

¢ EE — Silicon with tungsten absorber 28 sampling 'l I\ Calorimeter
layers — 25 Xo + ~1.3 A

¢ FH = Silicon with brass or steel absorber 12
sampling layers —3.5 A

¢ BH — Scintillator with brass or steel absorber 11
layers — 5.5 A

EE and FH are maintained at — 30C, BH is at room

temperature

Wirebond protector
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Construction: |
Hexagonal Si-sensors built into modules
Modules with a W/Cu base plate and PCB
readout board.
Modules mounted on copper cooling plates to make
wedge-shaped cassettes
Cassettes inserted into absorber structures at
integration site (CERN)

Readout chlps

Adhesive layer

Sensor

Adhesive layer -

Kapton wi Au layer for bias |
Adhesive layer

2-sensor baseplate -

Large international collaboration.

On US side: Alabama, Baylor, Boston, Brown, Carnegie Mellon, Fairfield, Fermilab, Florida
International, Florida State, Florida Tech, lowa, Kansas State, Maryland, Minnesota, MIT,
Northwestern, Rochester, Texas Tech, UC Davis, UC Santa Barbara 3




The test beams at Fermilab

March 25 - April 5 Single layer with 6Xo absorber
May 18 — 31 Up to 28 layers with 25Xo absorber
Goals:

« Measure energy response
+ Measure time and position resolutions
« Compare to simulation

» Test the proposed design of compact
module

MIP calibration with 120 GeV pions (high gain)
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Summary

» It is very exciting time for the HEP research program
v looking forward to continue with the heavy resonance

searches and the phase 2 upgrade work.

» Working at LPC as a resident is a great advantage
» LPCis the place where the experts are brought together.
» One benefits a lot from the talks, seminars, workshops
organized at the Center.
» Excellent local computing facility
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