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e Candidate
ET =63 GeV
i

The CDF event: eenyT
10-¢ events expected!

ET =55 GeV

The CDF event: eeyy
« CDF at Run 2

e Search for LED in Production
e Search for Anomalous +Lepton Production
e Search for GMSB with

« Search for Photon + Production
e Search for LED with

e Anomalous Couplings: W/Z+ "1
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Solenoidal magnet (1.4 Tesla)

Tracking System
Silicon Vertex detector (SVX II)

Central Calorimeters Intermediate silicon layers (ISL)
Central Outer tracker (COT)

Scintillating tile forward
calorimeter

Intermediate muon
detectors

Time-Of-Flight system
Front-end electronics (132
hs)
_ v - IrsityTorf'igger System (pipelined)
Liverpool DAQ system ’




physics

Integrated
Luminosity
pb’
~220 pb' recorded

Run 1b (1994-1996)

08/2001

Liverpool




Photon candidates: Isolated electromagnetic showers in the calorimeter,
with no charged tracks pointing at the calorimeter cluster

Central EM Calorimeter

o Signqls - Two techniques for

determination of photon signals;
1. EM Shower width (shape):

2. Probability of Conversion:

- Statistical background subtraction

| vy | rdet | Jetjet
S/B result using CP mtd is.. setsity of

L] et fmm NS S P ) S WACW 1R (A | (I | LY ] A BN
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e Search Selection:
2 photons with E>13 GeV, cosmic and
beam-halo rejection cuts

 Main backgrounds:

fakes from photon-jet and jet-jet:
determined from datal

e Results:

For M > 150 GeV

Expected background: 3.3
Observed: 2.0

Run | Resulis (LED Search)
observed: 287(192) CC(CP) events

Expected background: 4.5 + 0.6
Observed: 5

95% C.L. Limits on eff. string scale:
using a maximum likelihood fit method

Liverpool
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NO excess observed @ High
invariant mass, good agreement
b/w Run Il Data and expectation

95 7% C.L. M > 899 / 815 GeV
Kegp=1.0 (A=-1/+1, Hewett)




N Jets in Diphoton Events |

| T T T | T T T | T T T | T T T | T T T |
CDF Il Preliminary, 84 pb ™'

. Data, E;(v}>13 GeV
Non-=yy bg + Pythiavyy

To search for anomalous production of
quarks and gluons, look in anomalous
N;.; production in yy data

M

Result
consistent
with SM

e Search Selection:
Diphoton+extra lepton(s)

e Main backgrounds: S e Py T
W /Z"'YY: fake Y, ZY'e(M)Y"'jef_ N Jets, Et>10 GeV, ||<2.5

No event found

Selection pu——
77 (B > 13 GeV), e* (B > 20 GeV 027 +0.10+0.14
77 (B > 25 GeV), e (Ey > 20 GeV 0.01= 0.03 £ 0.02
v (B, > 13 GeV), u* (B, > 20 GeV 0.04 £ 0.007 £ 0.02
vv (Ey > 25 GeV), ™ (P, > 20 GeV T ;

Liverpool




Gravitino is the LSP Missing Et Spectrum
NLSP: Neutralino x,— yG CDF Run |l Prehmmary (84 pb )
:>13 |T1T|<:1 1

e Data
Jet background

Y
ey background

pp _ XX + X _yyGG + X

Events /5 GeV

Iy

—

SUSY would show up as an excess
of events with large Missing Energy

Run 1 eeyy¢T I

Search Selection: 0 : J_I
“40 20 30 40 50 60 70 80 90 700
2 central photons w/ Et>13(25) Missing E (GeV)

Cosmic/beam halo clean-up
* Main backgrounds (see plot) For Missing Et>25GeV

QCD diphoton, Expected background: 2:2
jet mis-ID, W+photon (lost track) Observed. 2

* Results: > Set cross section limit
1392(97)events for Et>13(25) ' A
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Two Isolated Photons with
'l < 1.1, E] > 13, &, > 25 GeV
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Events
Expected

[ Two Isolated Photons with
m'l<1.1,El > 13, F, > 25 GeV
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CDF Run Il Preliminary (84 pb™)
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95% C.L. limit

Neutralino NLSP
in the yy+F, Scenario

120 140 160 180 200 220
Chargino Mass (GeV)

Set the lower mass limit on the lightest
chargino in GMSB:_

M >113 GeV @ 95% C.L.
, University o1




= Topological search sensitive to "new
physics”
= Require photon and b-jet
= Can look for u, e, 7, jets in additio

o
()
(&)

Fraction / 0.24 GeV
o
R

o
—
[9)]

Search originally motivated by Run 1
eeyyMEt event

5 6

E.g in MSSM: Chargino + nQUTr‘G“nO Secondary vertex mass (GeV)
iz
>4, (>0t

2b-jets, photon, lepton, missing Et

Mass at sec. Vertex:
separate b-, c- and

EPS 2003, Beate Heinemann, University of
Liverpool
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Cross Sections:

= b-y: 40.6+19.4(stat.) + 7.6(syst.) pb, LO: 68.6 pb
= c-y: 486 + 153(stat.) + 88 (syst.) pb, LO: 368.4 pb

Data agree with LO QCD predictions
More excl. Searches and Limits on New Physics soon

CDF Run 2 Prehmmary? CDF Run 2 Preliminaryé - CDF Run 2 Preliminary |

I L=66.7 pb'

Fit to data

‘[ L=66.7 pb" J. L=66.7 pb"

Entries / 1.5 GeV

- LO prediction ] r - LO prediction
(normalised to data) E i (normalised to data)

Mo é J

2'0 40 néo 86 160 1éo 14‘10 0 50 100 150 200 250 360 350 460 4éD 500
Missing Et (GeV) Mass(photon + tagged jet) (GeV)

Missing Et /GeV B-jet- v -Mass/GeV

Mass @ sec. vertex
Liverpool



(84 pb'1? Extra Dimensions
- one y with E; > 47 GeV and |n |<]

- Missing E; > 42 GeV

- No jets with E;> 10 GeV

- No tracks with p;> 5 GeV

i 9+1. Randall-
28205

73217
QCD diphotons | 1.1 = 0.4
Wy (vy) 0.9+0.3

- Events/2 Gell

Expected background: 18.0 = 2.1 l::>
Observed: 17

95% C.L. upper limit on
(accep. x eff. x cross-section) of
121 fb was set

N— . .
SRR ez e Run | limit: M>0.58 TeV

Liverpool 12




m Sensitive to TGC (Ax, A):
e.g. compositeness of W/Z
v Run I: excess at high Et:

lepton Et>25 GeV, Met>25
GeV, photon Et>25 GeV

lepton |Data SM exp

both 16 7.6

— EPS 2003, Beate Heinemann, University of
Liverpool




CDF Run 2 Preliminary L=72 pb 1

s-channel diagram not present in SM

(]
(=]
1 1 1

«Signature: high p; lepton(e/u) +y, MET>25,
photon Et>7 GeV, AR(y-1)>0.7

Eventsf0 GeV/ &

[
o

« Results:

Data: 43(38)
Signal MC+Background : 46.6 + 1.3 £ 4.5
(36.5 0.7 = 3.0)

... derived the
cross section for

Et(y)>7, AR>0.7

Dat BG o°BR(Wy-=>1vy) (pb)
e M 33% 17.2+3.8,22.8,,.+1.0,,,
uw 38 29% 19.8x4.5,,,+2.4  *1.2 .,

L L 1 I L
00 20 40

-1

CDF Run 2 Preliminary L=72 pbh

60 80 100 120
Transverse Mass (GeV /czl

L

- Results consistent with SM

0 | 20 @ IPhoton E??Ge\f) mann, Umo.f SM: O.B(WY QI'VY) = 18'7 i 1'3 pb
Liverpool _




CDF preliminary 72 pb'1

«Signature: two high p; lepton(e/u) +y
(AR(y-1)>0.7)

e Data
D Zy+QCD Background
D QCD Background

-
N
T | TT

Events/10 GeV
>
T | T

Qaia: 11(14) 3-body mass
Signal MC+BGD : 10.8 + 0.9 = 0.6 -

(124 £1.2£0.7)

CDF preliminary 72 pb'1 —

80 100 120 140 160 180 200
I-I-y invariant Mass /GeV

e Data
D Zy+QCD Background
Y — D QCD Background

cross-section for
Et(y)>7, AR>0.7

Events/7 GeV
—
=)

Photon Et

Dat BG o*B(Zy->1ly) (pb)

e fi 46 55+1.7,,+06,.20.3
w 14 49 6.0+1.6,,40.7,.+0.4

stat

3
AR AR R AR RA R AN RAN AN RN

e 1 I L ) = ; TR I
0 10 20 30 40 50

60 70
Photon E, /GeV

mm Results consistent with SM
E.PS 2003, Beate Heine R AUY s\ G-B(ZySlly) = 5.4 % 0.4 pb
Liverpool




m CDF is taking high quality data in Run 2
s Run 2 statistics about twice of Run 1

= Covering broad range for photon searches:
= Model independent, LED, SUSY,...

= No evidence of new physics found

= Nothing like run 1 event found yet

EPS 2003, Beate Heinemann, University of
Liverpool







e Search Selection:
2 central photons with Et>13(25)
Cosmic and beam halo clean-up

Classic LHC higgs
search channel

SM higgs cross section

factor 100 too low for

TeVatron, but e.g. boso-
CDF Il Preliminary, 84 pb' phI|IC hlggs

e Model independent
search for “bump” in di-
RUN 2 photon mass spectrum

M No Signal, limits soon
MW | ,
L

0 20 40 60 80 100 120 140 160 180 %OO
Mass (GeV/c")

e Results:
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e Search for the production of excited or exotic electrons (e*) in :

p+p—=e*+e—>ed+e

e resonance in ey invariant mass in eey events:
select two high p; electrons + one photon (Et>25 GeV)

. set for conta
model: For M. = _, the mass limit is

__ = Compositeness Scale

M(e*)<785 GeV

< 4f CDF Run Il Preliminary
~ [ 4
° | : _f L-dt=72pb
= 038 ]
. —— A=M._. Theory
06| ——95% CL Limit
_ Since cross-section
0.4} dependson M. & _, _
' we obtain exclusion 1|
I region using various A ]
0.2 4
- values of M_. and 10 ¢
; e 2| 785 GeV — ]
............................... University Ol I

400 600 800 |

M_. (GeV)

100 300 500 700 900
M. (GeV)



