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Search for SM Higgs IinDiphotons

Search in theDiphoton Mass Spectrum,
and New RS Graviton Limits

Search for Anomalous Kinematics
IN Photon+jets Events

Measurement of the
Diphoton Cross Section
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SM h ggpHearch

The Updated Analysis % N
The Search 7.0 fbt
Sensitive to narrow, For central photons, a new
low mass X g9 ANN photon ID selection
SM BR(h gg) ~0.2% add central + plug (1.2k]<2.8)
Includes gg, VH and VBF  photons, plug standard selection
diagrams in signal model add central conversions

(14% of central photons conve
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SM h dagfearch

CC: 13%

with a 12 GeV signal windov

Acceptances

CP: 16%
Fit a sighal peak to a nominal backgro

CConv:. 3%

9 200 H- vy signal at M, = 120.0 GeVic’
c [ Signal scaled to expected limit (16.2 x SM)
o 180 — — — . Signal scaled to observed limit (32.0 x SM)
—«—— Data
E 160 [ Background Model
Q
w 140 _—
-g CDF Run Il Preliminary
= 120 Central - Central
3
100
=

Pheno 2011

130

140

150
M, GeV/

Number of Events

200

CP Conv: 2%

H—> vy signal at M =120.0 GeVic?
[N Signal scaled to expected limit (35.3 x SM)
— — — - Signal scaled to observed limit (50.4 x SM)
—&—— Data
[ Background Model

CDF Run Il Preliminary
Central - Plug

130 140 150 160
M, GeV/c

Ray Culbertson



SM h dagfearch

largest systematics frolaminosity (6%),signal cross sections (149

final limits, as a ratio to SM
95% C.L. Limits for h— v v (7.0 b

CDF Run Il Preliminary
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Previous (5.4 ) limits were ~20xS|
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Search In the
Diphoton Mass Spectrun
and New
R-S Graviton Limits
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appearch

The Search
Sensitive to
narrow X dg
Higgs, Technicolo
other anomalous
diphotons
Set limits on LELC
Randall-Sundrum
Gravitons

‘)

oN/dm (1/GeV/c

Event Selection

5.4 fot
Two photons
E->15 GeV, ji|<1l.1
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di-electron Search

5.7 pbt
two iSOlated eleCtronS, . _ CDF Run Il Preliminary (L=5.7 fb™)
e ,"]5 : .
central or forward, [|<2.8 §& DATA
2 1ot [ |Drell-Yan
o
. Haco
backgrounds: “ 10 Boiboson
DY Monte Carlo 107 B
fakes through a fake re 10
measured in data 1 Vo |
Ewk, top Monte Carlo | H&
. 102 b o Tl
Worlds highest mass ee 100 200 300 400 500 600 700 800 900 130D

Dielectron Mass (GeVi/c?)

event: 960 Gev/d

no significant excesses
2.3 fbl hint at mass = 240 GewW/has decreasepnys. Rev. Lett. 102, 031801 (2008
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K-factor

appearch

combinedggand ee _CDF Run Il Preliminary (L=5.7 fb")

i .. 0.1 e G
R-S graV|tOn I|m|tS 0.09 b RS-gravlton 95% CL limits

0.08 |
mass-dependant k-fac oo7f
Eo.nei
Z0.05 |
0.04 |
0.03 |

0.02 |

1F M.C Kumar, P.Mathews, V.Ravindran and A Tripathi 1
Nucl.Phys.B 818,28(2009), Phys.Lett B 672,45(2009) 0 B

141
ol — ge analysis _
7 — Yy analysis

— ge+7y analysis ‘

200 400 600 800 1000
Graviton Mass (GeV/c?) %00
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M>1055 GeV/efor k/M,=0.1

DO: 1050 GeV/¢€ with 5.4 pb! and kfactor=1.54 (P.R.L. 104 241802 (20)
CMS: 1079 with 40 pb dileptons and Kactor=1.6 arxiv 1103.0981)
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Search for Anomalous
Kinematics In
Photon+jets Event



gtjets Search

first close look at this signature for CDF in Run

sensitivity to GMSB SUSY, Technicolor, SUSY Higgs,
chose to do this as a sighatinased sear:

predict SM backgrounds

scan kinematic distributions for anoma

data sample
4.8 fblinclusive photon trigge
one central (||<1) isolated photon with > 30 GeV
count jets with E> 15 GeV, require >= one
MET clean-up: (MET-jet) > 0.4 to any j¢

examine +|, +2j, with and without ME’
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gtjets Search

the challenge is in the background estir
Ingredients
PYTHIA inclusive photordiphotor Monte Carlo + GEANT
“loose” photon sample, dominated by fakes, exckiftem signe
 orthogonal measurement of the true/fake photactifwr
small components of cosmiay showerand other pathologies
small EWK component from absolutely normalized Mo@iarlc
e total predicted background normalized to the olesktota
Method A
combine PYTHIA and loose sample in the known |
good for photon E,H, but PYTHIA underestimateNjet
Method B
reweight the photon-£of the loose photon sample to Metha
entire prediction has datssed radiation, good for massNjet
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(Data — Background) / Background

jets Search

Method A (MC+loose
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jets Search

v+=1Jet+E; >20GeV

CDF Run |l Preliminary 4.8 fb™
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jets Search

Method B (loose

T +=2Jet CDF Run Il Preliminary 4.8 fb™
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Measurement of the
Diphoton
Cross Sectiol



apfCross Section

5.4 flo* of diphoton triggers

E;> 15,17 GeV, ||<1 Four Models:
Callso <2 GeV, cone 0.4
( )>04 PYTHIA gg+ I/FSR model

PYTHIA ggandg + I/FSR model
DIPHOX N.L.O., including
single and double fragmentat
(quark catastrophic brem)
RESBOS N.L.O. with
resummed gluon emission

efficiency from PYTHIA %
+ GEANT Monte Carl
efficiency iterated

underlying event corrected

to match theory

background subtraction by

track isolation distribution
(systematic uncertainty: 129%
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apfCross Section

lImits In

Diphoton Mas
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apfCross Section

P; of the Diphoton Syste
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apfCross Section

lImits In

Between Photol
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Last Slide

New technigues, limits in hg¢search

New Randall-Sundrur@raviton limits
M>1055 GeV/& for k/IM,=0.1

Searched photon+jets

Measured the diphotaross sectic

pl—

For complete sets of plots and analysis detaié
http://www-cdf.fnal.gov/physics/physics.ht
Peruse the 27 published and 9 preliminary -P; photon results!

Thank you!
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SM h gg$earch
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gtjets Search

Method A (MC+loose) Method B (loose)
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