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1. Classification of Leptoquark States

]
|
I

| * Band L com.servi‘n.g-

\

| * family—diagonal | BUOCHMULLER,

| | ROCKL, WYLER
| * SU(3). iSU(2): X Ui_l);y_i,nvaqriaimt*coupjm.gs 11987

: [ ’ [ |
leptoquark (®) | spin | F | % Qen | Mu(la) | An(lg) | Au(vq) |
| |

SF[. 0 -2 ? 0 lf 3 QL QR =Gt |

S 0 |-2] 3 o] 43 0f @ 0]
+1| 43| -V2gu 0 0
& o f-2] 3 | of 18] -me| O o
| | -1]-2/3 0 0| vagu |
12 573 hae | han 0 q
—har
0
+
L
0
. 9
~1/2 | -2/3 0 0| sm| .
/" T [0].9 0] 2B Fu| Mm| Mme] SOTATES
Uha 1 (o] 3 0o 543 0] Mha 0
+1| 5/3] V2ha 0 0
Us, 1 o] 3 0f 2/3| -—hux 0| A
-1 ] =13 0 0| v2hy
L=yt Loy + L3
L= 3 ((D°9)(D.9) - M*@'8] + Y &-1G§,G"+M'W¢,]
scalars veclors 2 '
S T A . ¥4 . A.Al‘
D,=08,—-ieQ"A, - i1eQ*Z, - i3 A,
& & L" - (, =€ ! " -
= (har@rly + hardritaer)Ry + hardply R, Wi=2 = ILQLrTalL + girliger)S,
+ (Me@y*le + Mrdry*er)Vy, + Gindper$, + a0 dLinaTl S
+ hpipr*erlh, + hardu iy lus, + hec. t (92dxrls + garilr*en) Vs,

+ M‘i‘!’&ﬁ, + h.e.,



Decay Pattern for Pair Production
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Table 3: Branching ratios for final states arrising from the decays of leptoquarks associated
with the first (I = ¢) and second (I = u) family. The sequence of branching fractious
given in the second and third row refers to the assumptions Ay, = Mg, A = 0,.and Ag = 0,
respectively.



2. ete~ Annihilation
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13.1. QED Corrections & Beamstrahlung J
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Figure 3: QED initial state Bremsstrahlung contributions (figure 2a) up to O(a?) + soft expo-
nentiation for the scalar (5;) and vector (Uy) leptoquark pair production cross section. Here we
assumed Ay, = 0 and Ag = ¢ for the leptoquark-fermion couplings.
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Figure 4: O(a®) + soft exponentiation terms of figure 3 only.




Beamstrahlung -J
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of scalar (5y) and vector (U) leptoquarks as a function of § for \/s = 300 GeV.




2.2. QCD Corrections: Scalars
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3. ey Scattering ]
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e Single Leptoquark Production in e*e™ Annihilation:
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e Single Leptoquark Production in ey Scattering:
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Fig. 5. Total cross scction for the process e*e~
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e+ y(g) — S + jet as a function of Mg with 4 = ¢ and

V3 = 500 GeV (dotted line), /5 = 1000 GeV (solid line),
and /s = 2000 GeV (dashed line). We added the contri-

butions from the subprocesses (17) and (18).
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FIG. 5. Total cross section for the process e~y — V7q
as a function of My: (a) laser backscattering at \/s = 500
GeV (dotted line); (b) laser backscattering at /s = 1000
GeV (solid line); (c) bremsstrahlung at /s = 500 GeV (dot-
dashed line); (d) bremsstrahlung at /s = 1000 GeV (dashed
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Scalar Leptoquarks ]
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5. Present Bounds & Search Potential
at ete~ Colliders
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Sensitivity to Quantum Numbers :
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