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Abstract 

Supersymmetric (SUSY) panicle produdion at HERA: (1) e-p -+ 

e-qX, (2) e-p -+ e-1QX and (3) e-p ...... 1vQX are investigated in the 

framework of the minimal SUSY standard model. Empha.sis will be put 
on how to e::rlra.ct signals by minimizing noises coming from respective 
ba.ckground processes. It is also pointed out tha.t the differential left 
right a.symmetry using longitudinally pola.rized electron beam a.ffords us 
usefull informa.tion on selectron ma.sses. 
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Supersymmetry (SUSY) would be one of the promising idea. to meet 
our expecta.tions for "beyond the sta.nda.rd model". SUSY is a. new kind of 
symmetry which rela.tes bosons a.nd fermionsj there is a.n equal number 
of bosonic a.nd fermionic degree of freedom in a. multiplet forming one 
representa.tion of SUSY. If a.ll fundamental symmetries a.re . local gauge 
symmetries, SUSY is also a. local symmetry a.nd it is inevita.bly led to 
include the gra.vity. In the low energy limit, N = 1 supergra.vity gra.nd 
unified theories (GUT's) a.re reduced to the supersymmetric sta.nda.rd 
models with soft global SUSY brea.king terms. Since the effective SUSY
breaking scale in the low energy supersymmetric standa.rd model would 
be order of TeV,the superpa.rtners of qua.rks a.nd leptons, even if SUSY 
is broken, may rea.ch within a.ccelera.tors which a.re ava.ila.ble presently or 

in nea.r future. HERA will give us a. fa.voura.ble testing ground for SUSY 
pa.rtner sea.rches. 

The purpose of the present ta.lk is to exa.mine a. scena.rio of SUSY 
unifica.tion scheme through phenomenological analyses of SUSY partner 
prod uction a.t HERA energies. The main results are ba.sed on our present 
works whose details have been published e!sewhere(l). 

Our concerns are SUSY production processes 

(1) 

(2) 

and 

(3) 

via charged currents as well as neutral currents. They a.re chara.cterized 
by a qua.rk jet and missing momentum/energy. In the reactions (1) and 
(2) the scattered electron is also helpful to identify the final state. 
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As for neutral current processes (1) and (2), the cross section t7(e-p ...... 

e-qX) > O.lpb ,and t7(e-p ...... e-:YqX) > O.Olpb if M:; < 10GeV and 
Mc- +M, < 150GeV. An accoplanarity cut would be efficient to suppress 

the background process e-p ...... e-qX. As shown in Fig.1 the scatter plots 

4> - (J, and 4> - x have a wide distributions for SUSY partners in contrast 

to background events which concentrate on q, =O. 
It is our inding that the x-distribution dt7/dx serves to distinguishes 

the reaction (1) and (2) and gives us information on the squark masses 

and the neutralino parameters (see Fig.2). The left-right polarizatiou 
asymmetry AI/(E,L) is also appropriate to restrict mass difference of 

left- a.nd right- handed selectron (see Fig.3). 

Concerning the charged current process (3) our calculated total; cross 

section t7(e-p --+ :YvqX) > O.lpb for MX2 < 40GeV if M. < 10GeV. The 
background process e-p ...... lIqX could be suppressed by cutting small x 

events in the x-distribution dt7/dx. We also found that the x-distribution 
is advantageous to restrict the mass of sneutrinos and squarks (see FigA). 

Fina.lly we would like to emphasize that the reactions e-p --+ e-qX, 
e-p ..... e-:YqX and e-p ..... :yi/qX gives us a reasonable feasibility to 

observe the SUSY partners at HERA and bring us a new restriction on 
the SUSY parameters. The world nrst electron-proton collider HERA is 

an excellent machine producing rich inal states which electron-positpron 
colliders will not attain. SUSY partner searches at HERA would meet our 

expectation in its big energy a.nd a large coverage of accessible kinematic 

range. 
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Figure Captions 


Fig.1 Scatter plots tP - 6~ and tP - z for e-p -i> eqX for SUSY parameters: Mi = 

10GeV,p. = 100GeV and ta.n6v = 1. Me = 40GeV and Mi = 80GeV are 

assumed. 

Fig.2 x distribution dO"/dz for (1.1) e-p -i> e-qX and (1.2) e-p -i> e-;yX. Param

eters are Me = 50GeV and Mi = 150GeV for (1.1) and Mi = 10GeV and 

Me . 40GeV for (1.2). SUSY parameters are p. = 100GeV and ta.n6v = 1. 

Fig.3 Differential left-right asymmetry A,,(EeJ.) for e-p -i> e-qX. Averaged se

lectron mass Me = 40GeV is commonly adopted. Dotted line is for the 

background process e-p -i> eqX. 

Fig.+ x distributio dO"/dz for e-p -i> .yvqX. Solid curve cOlrespqnds to ~ parameter 

set Mii = 10GeV, Mi = lOGeV (set I ) and ta.n6v = 2 and dashed line is for 

a set Mv = 40GeV, Mi = lOGeV and ta.n6v = 1 (set II). 
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Fig. 2 
-127

http:00001.00


- e--:P-7e-qX
1.0 4e-y 

0. 

,-... 
:a
til 0.0i-=:::::;::=::::::;------..,....-------------- 

t.M~ = 0 (GeV). 
-0.5 

-1.01~--------~~--------~---------.----------
25 50 75 

Ee.1(GeV) 

Fig.3. 

0.01~--~~~--~_.J~----~--------r_~~~~~~~~ 
0.0 0.1 0.2 0.3 0.4 0.5 

x 

Fig. 4 
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