DIS 2005 X! [ternationalyoTRenopon
= __5 UEEPNMEIaSTICSCAETINY|

ARV ROl
1At ISOTMVISCONSIT R g li . I B
Ui _— i ;

Supersymmetry at ZEUS

X1 International Workshop on Deep Inelastic Scattering
April 27 —May 1 Madison, Wisconsin, U.S.A.

RPV Supersymmetry

Search for Stop production
Search for Gaugino production
Summary



RPV Supersymmetry

sp+L+2s +1 for SM particles

Multiplicative, discreet Symmetry: R =(-1) -1 for SUSY particles

Framework: MSSM, R, not conserved

Allows single SUSY particle production; LSP can decay to SM particles

Additiona trilinear
terms in superpotential.: Wp, = digeliljex

Leading order diagrams . ’
at HERA from )\'ijkterm. N,
Squark masses up to 320GeV. -
E:+ ~(
Stop production et X1,2
[ Gaugino production &
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Search for Stop production

MSSM parameter space: =" Stop production
100 GeV < M,, < 300 GeV -

-300 GeV < n <300 GeV
tan(B) = 6
d
Stop islightest squark in most of parameter space.
Dominant decay channels:

NC like channels CC like channd
e"-multi jet channel v-multi jet channel

.
A
L3L

e"-jet channd

SUSY at ZEUS - Claus Horn DIS 2005 — Madison, U.S.A. April 28"



Preselection for €'-jet and e-multijet channel

ZEUS data 99-00: 65.1 pb™ ZEUS

Events
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Standard NC sdlection
1Z,,] <50 cm

50 GeV < E-P, <65 GeV
Electron:

102

10

6.>0.3: E.> 8 GeV 0 6 8 10 3 35 4 45 5
. E, (GeV) Log(Q%, /GeV?)
ee<o'3' Ee>20 GeV *%10 7 ‘o zEué(prd.)gé-OOe*p | % | | | |
Sto M& > 100 GeV Lﬁ [ ] NCDISARIADNE Lﬁ
P 102
10 |

0.2 04 0.6 0.8 1 0 02 04 06 08 1
Ypa P had/Et had

SUSY at ZEUS - Claus Horn DIS 2005 — Madison, U.S.A. April 28"



Preselection for v-multijet channel

ZEUS
i %102 g2
Standard CC sdlection i 0
|Z vtxl <50cm 101
P> 20 GeV O
22 GeV <EPz<65GeV + 0t
10 | | f
No el ectron e o - . : s
Stop Mass > 80 GeV P, (GeV) Log(Q%s /GeV?)
% p . ZEUS(preI‘.) 99-00 €'p ‘%102 | | | |
Lilo ! ] CCDISMEPS | Z
10
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0.4 Oi6 0:8 1 0 0:2 0:4 OL6 0:8 1
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Final selection

Q%4 > 3000 GeV? 7EUS
" 3 : : ‘ ; ; ;
yDA >0.2-0.6 Eigz e ZEUS(pre)99-00¢p (€-J
. — (Pre-selection)
e'jet channel: ool e
P rad /Etpt > 0.8 101-1 e
(Se| ect 9 gn| e J at events) 100 120 140 160 180 200 220 240 260 280|v| 300
exX
T n 3, T T T T T T T T =
e'multi jet channel: g1’ o 2EUs(era) seo0cp (EMJ
P /E[ < 08 u>JlO i —  SM MC (Final selection) ;
t,had’ —t,had - 10 ¢
(select multi-jetsevents) ~
100 120 140 160 180 200 220 240 260 280 300
I\/IeX
0102 .. iiti.;_;
v-multi jet channel: B (v-MJ
10 | ,
E-Pz > 25 GeV Tt L
Pt,had/ Et,had <0.4 10" NS I I s
100 120 140 160 180 200 220 240 260 280 300
MVX
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Results

No deviation from Standard Mode! was found.

A////

Calculate combined limits

for A’  using three channels,
95 % confidence level.

Scenarios where X0 is not
the LSP or m,< 30 GeV
were discrarded.

Small influence of M,
and u (red region).

For A=0.3 values up to
Mgo,=270 GeV can be
excluded.
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B Excluded in part of SUSY parameters,

100 120 140 160 180 200 220 240 260 280 300

M gop (GEV)

Compared to APV: Better limits for Stop masses up to 250 GeV.
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Search for Gaugino production

If quuark > |\/lslepton:
s-channel suppressed [1 t-channel dominant, probing )\'ijk

Gaugino production:  e* Xlp et %i
o~(A\)? 5
| ndependent of '
squark masses!  d, u A wd  du
- : : d,d
Gaugino Decay:  NCllike channcfl ¥+, decays to same final state
)2(1),2 e’ X U, U
BRsadd up to o+ Until now: Only NC channel
almost 100%. analysed! BR=30-60%

CC like channd d

~0 Ve _
X o d
1,2\\%

Ve, Ve
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Preselection for NC like channél

ZEUS data 96-00: 121 pbL
Er > 75 GeV ZEUS

3220;_"'|"'|"'|"'|"'|"'|"'|"' I 1] o L
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Preselection 2

/EUS MSSM parameters:
%3"0;‘ ‘ giiﬁi | : N1, =1; tan(3)=30
M= 1Tev
ss0f i i M = 100 GeV
: 150 - E selectron
100 3 100F E
D e iy SR B3 1 For scan
0 c E‘()lo(Ge \/1)20 0 10 20 30 40 50 60 é?Te o 23(0; evs;o 100 GeV < M2 < 250 GeV
%123_ """"""""""""""""""""""""" E «  ZEUS (prel.) 96-00 -800 GeV < p <800 GeV
mig E — Background MC 0=0.1-4pb
ul SUSYGENx8 Efficiency X BR:
. 25-30%
20 3
0 lg.- .
L ber of Tracks Good signal/background
seperation needed!
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~ZEUS

ZEUS (prel.) 96-00
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Final selection

Used variables for
discriminant calculation: 30
E;, circularity, E-p,,
yjb’ ETjetl, ETjetZ
number of tracks
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Discriminant cut

Modified frequentist method (Thomas Junk, NIM A434, p. 435; hep-ex/9902006)
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ALEPH / DELPHI limits from search for chargino pair production
(J. Abdallah et al., Eur.Phys.J. C37 (2004) 129-131; hep-ex/0406009)

Excluded region from scan with given parameters and M, , < 103 GeV.
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Summary

New results in the framework of RPV supersymmetry.
No deviation from SM was observed.

Stop search:
Set limitson A',5, for varying Stop mass.

Gaugino search:
Extended ALEPH and DELPHI limitsin M _—1 plane.
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