Searches for Prompt Light Gravitino Production

@@ Peter Krieger, Carleton University, Ottawa Canada, for the OPAL Collaboration
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SUSY models with a Light Gravitino

« Some SUSY models predict that the LSP is an almost massless gravitino (models
with gauge-mediated supersymmetry breaking, no-scale supergravity)

* Richest phenomenology is from GMSB models

Gravity p— Gauge
N hidden sector ; .

M~M, ~10"GeV E- N! 10° <M <10°GeV Well defined
Problems with JF ~10"GeV Gy’ 10° < JF <10°GeV particle spectrum
FCNC 1 No FCNC
Gravitino LSP = light
pnenomenologic FCNC Visible Sector No FCNC gravitino
ally unimportant _ F
Phy P I e, 1, Ty W, Z° Sspectrum A~ km Phenomenology

enomenology N o ~ o~ depends on

depends on LSP Mg ~25 TeV e, 1u,7,..\W,Z° | M, <1GeV NIE)SP

R-parity conservation assumed throughout this talk
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Experimental Signatures

Scale of SUSY breaking JF determines G mass and NLSP lifetime

-5 4
_ F Y M s F
- o[ cr(NLSP) =| ——hse | | N m
Mg =2.37>19 (10Tevj v (NLSP) (100 Gevj (10 Tev ) “

Phenomenology dictated by the NLSP (usually either 7, or T+ ) and on NLSP lifetime
(decay length w.r.t detector volume)

NLSP lifetime

\4

NLSP short intermediate long
Scenarios with

~0 PR as in gravity- particularly low SM

X photons + ET MO FETIAG s ET mediated SUSY backgrounds

T= . Long-lived heavy

| leptons + ET Kinked charged tracks + ET charged particles

This talk: : : : :
: Unusual signatures in the case of intermediate 7

Prompt Production J AR
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Experimental Signatures

| | |
Peter Krieger, Carleton University
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NLSP ‘ |
~0 ~ ~ o~ ~
Z Can be co-NLSPs e, T
1 Co-NLSP
vy +E. I +yy+E_| |[I'+4r+E, T+ I'lI" + E, 4l + E.
Contriubute to exclusion regions from GMSB scan
» NLSP Pair Production
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Neutralino NLSP Pair Production

10 [

Acoplanar photons LR -
& L ]

~ ~ @ 8L s=189 GeV Ngg, = 269+ 0.3+ 1.2

A ~0~0 r op ]
ee — zl Zl — (GQ/)(G)/) :> 77/-'_ ET 7w [L=1773pb* ¢ N =24 4
Irreducible SM background from e'e” — vvyy 't ]
Large fraction of signal contribution : *
expected at M, values well below the Z peak | =m0 :
— ]

Selected events can be classified according to maximum mass 0w w0 w0 w0 w0 w0 0o

for which they remain kinematically consistent with the above

5200 [T T e e
decay sequence (M;™) | OPAL<s=189Gev
OPAL published results from \@ =189 GeV

e | e v | T Sy [ Mo | Mos

50 70.2 +/-1.2 67.7 +/- 1.3 14 13.67 +/-0.20

60 74.0 +/-1.1 71.1+/-1.2 11 10.05 +/-0.18

70 71.4+/-1.2 69.2 +/-1.2 9 7.22 +/- 0.15

80 72.3+/-1.2 68.7 +/- 1.4 7 4.81 +/- 0.13

90 71.3+/-1.2 67.5+/-1.3 5 2.40 +/- 0.09

94 72.2 +/-1.2 70.4 +/-1.2 3 1.34 +/-0.07
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Update of OPAL Acoplanar Photons Selection

OPAL Préiminary
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\s=205.4 GeV
jLdt=83.1pb™
Ny, =10.7+0.6

N®® =12

OPAL Preliminary

OPAL acoplanar photons selection

(2000 data) .

80 100 120 140 160 180 200
Recoil Mass (GeV)

No evidence for non-Standard Model contributions (especially in low recoil-mass region)
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Other Channels: Neutralino NLSP

Other production channels:

e'e > 1T > (17217 2) »> 1796)(1)G6) =—> ' yy + E,

e'e — 7, 7 > (WP Z)YW 7°) - (WG (W HG)

> Leptons and/or jets +yy + .

et - 11 > Z07°7 > (Z98)(5)

> Leptons or jets +yy +E.

Separate selections into high/low multiplicity parts (depending on W,Z final states)

Efficiencies depend on mass-difference of NLSP and produced particles

Limits in [M(X),M(Z)] plane: X=T",7’,7%°

2
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Other Channels: Neutralino NLSP

~ model independent cross-section limits at /s =189 GeV

oe'e > u'm)
[ =y — u G

Efficiency ~ 30-50%

1oy +E,

oee > 7. 7.)

?

7 oW SWOSG | 8

Efficiency ~ 20-50%

W Wy + E

| | |
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Slepton NLSP

Other Channels

~ model independent cross-section limits at ~/s =189 GeV
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