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Models

v/ Models (many!)

SUSY

Sc’g — G vy By, displaced v X, vyj Bp, ey B, py By, vbFor

Xy — G Vb3 Yo, yoc¥er, i ¥or, veeBry yup Ko, yyeefor,
Yy ¥y ¥, 337 Er

Technicolor

wr, pPT — YIT Y0b, Y37, vty vy, eeyy

T = Y ppyy, eeyy B, ppyy Bt

Compositeness

X" — X eey, eevy, WY, Uy, 3J7, by, 3jvvy, bbyy

Extra Dimensions (RS)

G — 7y VY VT

Higgs

H =y, A=y 9y, eey, ppy, eyy¥p, pyy B, 3577, 7777
4th generation

b — b YYbb, eeybb, pujrybb, jjyybb
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Experiment
v/ Run I Results
e Run I eeyyFr (1079 expected, 1 observed)
eewE’TCondidoTe Event

e] e Candidate
ET = 36 GeV , ET¢= 63 GeV

Fr=55GeV

v/ Properties of photon

e Coupled to electric charge; massless; stable
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SUSY
e Higgs boson mass quantum corrections
2.
’ \ STANDARD PART /ICLES <9

(@) (b) 9 @

Amf = 25(As — APy + -
e ()|Boson) = |Fermion), J '

PARTICLES
Q|Fermion) = |Boson)

60 7
o R-Parity: Pp = (—1)3(B_L)‘|‘23 ) a{:\\\\\ B
1 for SM, -1 for superpartners . \:\;\/y\/;?;// |
e R-parity is conserved: g - ;/ T
— The SUSY particles produced in pairs . a’ 7 |
— Dark Matter candidate . /:/
e Supersymmetry is broken L

) 2‘4‘1‘6‘3‘2‘3‘1‘0‘1‘2‘1‘4‘1‘6‘1‘87
e 32 new particles, 105 new parameters Log,,(Q/1 GeV)
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Where: Tevatron

e pp Collisions
¢ ./s=1.96 TeV
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Where: CDF and DO

Muon Detectors | i i g

Muon Scintillators

Central Cal _
o
Plug Cal P

b B ‘ | i
ﬁl— 5 Muo? Chambers“

Ry,

il
il :

-5 p—

Silicon e :
Tracker  Tracker
chanber_ celorimeter  calorimerer _charber
photons
. . . ot
Detectors and identified objects: -

e Trackers: e, u, jets, ~ Tp_

e Calorimeters: e, u, jets, E;[‘, Y -
S

e Muon Detectors: u, soft p's from jets —
Innermost Layer.., ————3p ... Outermost Layer



EPS 2009, Krakow, Poland, 16-22 July 2009

Andrey Loginov Search for SUSY in final states with photons at the Tevatron

—

10

10 14 |
13
mE Jets
1912 | I
| Bottom

11| ]

1u1°;

m“;
'H:ral
| Wiz

109}
105|
10|
107

102 |

10 |

Physics

15 SUSY and Background Cross-Sections

SUsY

squarks

sleptons

1 1

Data-driven backgrounds are crucial

e Electrons / Jets misID as photons

e Jets mislD as leptons

e [ake Fip (mismeasured jet, lost u)

track

Tracking Iso: »  p7“““inn — ¢
Calorimeter Iso: >~ E’%)wer mn—ao

Photon

or Lepton
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Physics

e GMSB in vy i
v/ DO Collaboration, Phys. Lett. B 659 , 856 (2008)
v/ CDF Collaboration, to be submitted to the PRL

e GMSB in ~jJip
v/ CDF collaboration, PRD 78, 0321015 (2008), PRL 99, 121801 (2007)

e Search for dark photons
v/ DO Collaboration, arXiv:0905.1478 (FERMILAB-PUB-09-229-E)

e Non-SUSY Photon Searches at the Tevatron
y/ talk by Enrique Palencia tomorrow morning (July 17, 2009)
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Gauge Mediated SUSY Breaking

e LSP Gravitino G
e NLSP Neutralino )2(1)

~() ql
x| — "G
e Cosmological Constraints =
- M(G)~ 1—15GeV 9
— T()Z(l)) not defined
e ['inal States
—viFT (2 ns < 7'52(1) < 10 ns)
~77Er (Tp0 < 2 ) q
q
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CDF EM Timing System
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Delayed Photons (v Fp+jets)

Model . 35
~ _I ITT | FTTT | TTTT | ITT I',| TTTT | TTTT | TTTT | TTTT | TTTT
* GMSB decays of x; — 7G - y+E_+1jet analysis with EMTiming (570 pb?) 1
(2ns < ~ < 10 ns) g0 [ Predicted exclusion region N
Technique B Observed exclusion region i
e EM Timing (0'20.6 HS) o — ALEPH exc“:lusion upper limit _:
102 :_ -~y + ET + Jet data (570 pb™) | g -0 ‘ GMSB g _,yé i
F —All — P ]
- Standard Model GE) B Mmess=2/\, tan(B)=15
i - Beam_Han 8 B Npess=1, H>0 ]
% 10F gls/lsénl?ljcgignal MC E = 151 -]
£ Bt )
> - -
. 10[ .
51 .
-20 0 20 40 60 80 . : 1
PhotonCorrectedTimeofArrival(nS) e o Lo b b b by b a L
%5 70 75 80 85 90 925 100 105 110
e Arrival time of photons in 2-10 ns %‘i mass (GeV/c?)
e 2 observed, 1.3 £+ 0.7 expected
e 0.71 Standard Model, CDF PRD 78, 0321015 (2008)

0.46 Cosmics, 0.07 Beam Halo CDF PRL 99, 121801 (2007)
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GMSB in Yy ET

E 10° DO 1.1 fb? . Cxta
@, R Wiz+yy
MOdel ‘g_lO _eI;actror:Dmis—lD
e GMSB decays of )Z(i) — ’}/G *2 0 -J;M +I:gnal A=T75 TeV
(TN() < 2 nS) L% 1088 SM + signal A=90 TeV
Selection
e Large Ky (DO) or Ky — Sig (CDF) 10°
e Large Hy (CDF) 0 20 40 60 80 100 120 140 160 180 200
T . Missing ET (GeV)
echnique ol a3
e EM Pomtmg (D@) . [ | SM with fake E, B
L. i I [ EWK with real E, E
e EM Timing (CDF) 2’ N I Non-collision _
e Met Model (CDF) mwj-‘ T i
e ¢ — v with real J;: from ey events L s B iﬁ_signiﬁcaﬁm 5 1
° QCD With fake fy / fake ET % AL IAIfh;.-r‘o;:nilrnliz‘ationIréqtllirem;enltsl- I%
L _ s 3000 roomeemenmess GMSB signal s
— CDF fake ET § 10% i:’ mass=140 GeV, lifetime=0 ns %
- -
— D) fake ~ f -
w 40" fen, -
D@ Phys. Lett. B 659 , 856 (2008) 4 L,
0 200 300 500 600 700

10° —‘ ' '
CDF, to be submitted to the PRL b H, GeV)
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GMSB in vy K

— NLO cross-section
— observed limit
expected limit
P expected limit £ 10
expected limit+2 o
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D Phys. Lett. B 659 | 856 (2008)
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Expeded exclusion region with 77+E and 2.6 tb
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ALEPH exclusion limit

Cosmology tavored region with 0.5 < M. < 1.5 keV/c?

E 2}
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% ( X )

-13-



EPS 2009, Krakow, Poland, 16-22 July 2009 Andrey Loginov Search for SUSY in final states with photons at the Tevatron

Search for dark photons

ff
q \ o
Model . B W+,f5 |
. AT
e “Hidden Valley” models we M 4
e Cosmology: excess of high-E e™ VY 52“ %0 i
e dark photons: light gauge bosons ’ Zd‘i— e
. s En
o ((~ (0L are spatially close) g N\ Yn“‘\?
Sele%tion/ Technique vy f
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Search for dark photons
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Summary

e Supersymmetry is not discovered... yet
e Tevatron, CDF, D() are running very well
e New techniques, new ideas

e Data sample is getting bigger

—Expect at least 10 fb~! of data to analyze s
— Can look at the rarer signatures

— Keep digging and pushing limits

e CDF Exotics:
http://www-cdf.fnal.gov/physics/exotic/exotic.html

e D() Exotics:
http://www-d0.fnal.gov/Run2Physics/ WWW /results/np.htm

e “Non-SUSY Photon Searches at the Tevatron”
talk by Enrique Palencia tomorrow morning
(July 17, 2009)

-
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