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2 Basic Notation
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4.2  ep scattering

In the case of ep scattering there are two contributions™® to the production cross section: the
direct process y"g — ®@ [9] and the resolved process. Due to the photon-leptoquark coupling
the direct contribution 04ir scales as o Qi while the resolved one Ores does not depend on the
leptoquark charge. The total cross section is

ep,tot ep,dir ep,rea

Isv =9sy togy (42)
with (cf. [9]) %
T = [y [T db )Gyl ot G, oG — 4D, (43)
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denotes the Weizsicker-Williams distribution (25] :
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where W? = (2M, + my)* — ml, m, and m, are the electron and proton mass, respectively,
y = Pgq/Pl,, with ¢ = [, — l;, and P,l,,l. the four momenta of the proton, the incoming and
outgoing electron. The cross sections in the Y9 subsystem are

23
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'Note that we neglect fermionic couplings A;; due to their smallness.
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The functions x;(k,%6, 4, \c) and H; were given in [9] in eqs. (12;A.2) where we defined
H; = (M2 /35)F: 1, o
’ The cross s;ctiom's due to the resolved photon contributions read:
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¢"” and G"? denote the quark and gluon densities in the photon and proton, respectively, and
§ = zyzS. The factorization scales p; and p, are different in general.



d Production Gross Sections

Scalar Leptoquarks

The differential and integral pair production cross sections for gg and ¢g scattering are
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Vector Leptoquarks

The differential and integral pair production cross sections for gg scattering are
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B Coefficients of the production cross section of vector
leptoquarks

The functions F;($,/, cos @) of (21) which determine the differential pair production cross section
for gg — VV are:
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The lunctions (s, /7), which describe the ditferent contributions to the integrated

cross-section (13), are:
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Appendix
The functions F;(3, 3, cos 0) of (12) are:
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Finally, the coefficients for the differential and the integrated cross section for qg — VV,
Gy(3, B, cos @) and G;(s ,), are given by
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The coefficients F;(3,/3) for the integrated cross section for gg — V'V are:
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Fig. Ja. Integrated cross-sections for vector leploquark pair production for V'S = 314 GeV and
different values of x4 o and Aa,g- Full lines: minimal coupling (M.C.) k4 ¢ = 1, Aa,e = 0 and
Yang-Mills coupling (Y-M) kac = Aac = 0. Upper dashed line: EAG = Aa,c = —1, lower
dashed line: KA,G = Aa,e = 1; upper dotled line: ®Ac = =1, Ag,g = 1; lower dotted line:
Ka,c =1, Ag,g = —1; dash-dotted line: ka= 1k ==, Ay =1, Xg = —1.
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Fig. 3b. Integrated cross-scclions for vector e

ptoquark pair production for v/§ = 1260 GeV. The
other parameters are the same as in Fig. 3a.
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Figure 9a: Integrated cross sections for scalar leptoquark pair production at HERA, /S = 314 GeV.

Full line: oy for |Qa| = 5/3; dotted line: 04, for [Qs| = 5/3; dashed line: o, for |Qe| = 1/3;
dash—dotted line: o4, for |Qe| = 1/3.



Vector Leptoquorks
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Figure 10a: Integrated cross sections ooy = 04, + 0,., for vecter leptoquark pair production at
HERA, VS = 314 GeV. Upper full line: |Qel = 5/3, 846 = Mg = -1 (MMS); Upper dashed
line: |Qo| = 5/3,xa6 = Aac = 0 (YMS); Upper dotted line: |Qq| = 5/3,x4¢ = 1, Aag =0

(MCS); The corresponding lower lines are those for [Qg = 1 /3.
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