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Abstract 
The processes of supersymmetric lepton (slepton) pairs production 
by means of two-photon mechanism in electron-positron collisions 
at ILC (International Linear Collider) energies are considered. Here 
we obtained total and differential cross sections of above mentioned 
processes in dependence on various variables and parameters. 

1 Introduction 

We studied slepton production possibility on ILC and CLIC because one 
of the main tasks of planned ILC machine is search of "new physics" ,  in 
particular so-called superpartners, predicted by numerous SUSY models 
(see for review, for instance [1 ,  2, 3] ) .  In this article we calculate total 
and differential cross sections for slepton pair production by means of two­
photon mechanism in framework of minimal supersymmetric extension of 
Standard Model (MSSM) . This process studied in detail for hadron produc­
tion (see, for example, [4, 5, 6, 7, 8, 9, 10] ) .  We are using of the equivalent 
photons method (Weizsacker-Williams approximation) for ultrarelativistic 
collisions, which allows us to consider virtual photons as real ones and es­
sentially simplifies the calculation of observable values. The processes of 
slepton pairs production by two-photon mechanism can be measured with 
high accuracy at modern colliders [ 11 ,  12, 13] and have bright signature. 
Therefore they will represent interest for the "new physics" search. 
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2 Two-photon Processes of Slepton Pairs Pro­

duction at ILC 

Broken supersymmetry remains the best applying proposal for physics be­
yond the Standard Model Physics. First of all, it account for the mass 
hierarchy. Now the best restrictions for the SUSY particles mass are given 
by LHC experiments. Recent LHC data are very effective in ruling out 
the existence of coloured SUSY particles (gluino and the first two gener­
ation of squarks) . They gave the mass restrictions of the object about 1 
TeV. However, such constraints are less restrictive for sleptons and other 
noncolours particles because of difficulties to produce them by pp or pp 

collisions. So, future ee-colliders will be the good place to produce and 
study noncoloured SUSY objects. Let us consider the processes of SUSY 
scalar lepton and antilepton production in electron-positron collisions by 
means of twophoton mechanism in leading order (see FIG. 1 ) .  We will use 
all of the time Weizsacker-Williams approximation [14, 15] . 

Figure 1 :  Feynman diagrams of the considered processes. P1 (P{) and P2 
(P�) are 4-momenta of initial (final) electrons and positrons; ki , k2 are 
4-momenta of sleptons. 

The program Mathematica and packages FeynArts3.4 and FeynCalc8 .l  
were used to obtain amplitudes and square module matrix element on 
the basis of Feynman rules for SUSY (see for overview [16] ) .  The dif­
ferent parameters of masses of the supersymmetric leptons are given in 
TABLE 1 [17] .  
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me GeV LMl LM2 LM6 

e£ 184 301 283 

eR 1 18 229 175 

Table 1 :  Masses of SUSY leptons for different cases. 

3 Total and differential cross section 

Photon distribution density in Weizsacker-Williams is given[l8] 

2 2 
1(x) = �( ( 1 - x + '.:__) - ( 1 - x) (l  - q

';'in ) ) , 7r 2 qmax 
(1) 

where q!in = me . x2 I ( 1 - x) ' me-mass electron, q!ax = 2Ge V2. This 
distribution density was used to obtain total and differential cross sec­
tion. To have total and differential cross section we used Monte-Carlo 
method[l9] [20] in SusyGen generator written C++. Values of considered 
total cross-section of processes are represented in (see TABLE 2) . Differ­
ential cross-sections of the process are given in Fig. 2-4 . 

.jS GeV LMl LM2 LM6 
500 0.2629fb - -
700 0.5135fb 0.0617fb 0.0866fb 
1000 0.9268fb 0.1495fb 0. 1899fb 
3000 3 .6496fb 0.7937fb 0.9665fb 

Table 2: Total cross-section for different energies of the processes at ILC. 

4 Conclusion 

We investigated SUSY slepton pair production at ILC in twophoton mech­
anism. One can see that for groups of parameters LMl, LM2, LM6 total 
cross section increase with increasing total energy of colliding electrons 
and positrons. Obtained data show that the most suitable energy research 
slepton production in twophoton mechanism in the electron-positron ac­
celerators ILC and CLIC are vs = 1 TeV and {(s) = 3 TeV. 
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Figure 2: Differential cross section of e+e- production in dependence of 
invariant mass .../§ = mee at VS = 500 (upper) , 1000 (middle) and 3000 
(lower) GeV for mh = 184 GeV and meR = 118 GeV for LMl. 

References 

[1] A. Bilal. Introduction to Supersymmetry, hep-th:Ol01055vl. 

175 



0 00•.)8 

';:' -�� O.tJ1):)6 
� c. ' 

I 0.0(1!).i b s "" "" 
Q.C'OO: 

V.OOCHJ r-.  
4M 

tl.00030 

0 00025 

, 
--, , 

. ' 

-

' \ ' ' 

, 

' 

I - 0.00015 
� � 

iJ.00010 

0 00005 

0.('>0i4 " , ,  
0.0012 , , 

, 1 
1 '  ' I  ,. 0.NHO 1 ., ' 

� 
I 

0 (1(1(l8 I ' = � 1 = 0.(l(llJ6 
-a .; '. 

0.(1(1(14 f\ 
O.Ol:.n2 
0.00(}(} 

500 

-

' 
' ' 

---

4(1-:i 

' ' 

1000 

---

, ·  

.no 475 .180 

mll [Gn) 

� 
mll [Gevl 

1500 .l<l'JO 
mll [Gev] 

Figure 3: Differential cross section of e+e- production in dependence of 
invariant mass ...ff; = mu at VS = 500 (upper) , 1000 (middle) and 3000 
(lower) GeV for mh = 30l GeV and me.n = 229 GeV for LM2. 
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Figure 4: Differential cross section of e+ e- production in dependence of 
invariant mass V§ = m;;;; at VS = 500 (upper) , 1000 (middle) and 3000 
(lower) GeV for mh = 283 GeV and men = l75 GeV for LM6. 
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