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Scheme of ~~, e collider
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x = 4.8 is the threshold for vy, — e*e~ in the conversion
region.Due to the nonlinear effects in Compton scattering
xip ~ 4.8(1 4 £2), where £ ~ 0.3 is acceptable.
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Energy and luminosity of
vv,ve collider based on TESLA
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ve luminosity spectra

(v~ collisions are optimized, ye conversions for both
beams, b= 2.1 mm)
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vy luminosity spectra

with various cuts on the longitudinal momentum;
0 and 2 are the total helicities of colliding photons
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Higgs boson
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Cross sections of the Higgs boson production in
~v~ and ete= collisions
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Charged pair production in eTe™ and v~y
collisions.
(S (scalars), F (fermions), W (W-bosons)

o= (nma” /M) f(z), beams unpolarized)
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vy and ~ve luminosities at TESLA

Summary table

2Fy GeV 200 500 800
AL [Mrh]/;r 1.06/1.8 1.06/4.5 1.06/7.2
b | Xent] 138 - 1 1
N/1G™ 2 2 2,

o. [mm] 0.3 0.3 .3
frep X 1y [KHZ) 14.1 14.1 14.1

Yer,/1070 [m-rad]

By [Mm] at IP

Ty sy [NM]

b [mm]

L..(geom) [1034]

Ly(z > 0.82m~~ )[1034]
Lye(z > 0.8z ve )[10%9]
Lizalz >0.65)[10%)

2.5/0.03 2.5/0.03 2.5/0.03
1.5/0.3 1.5/0.3 1.5/0.3
140/6.8 88/4.3  69/3.4

246 2.1 2
4.8 12 19
0.43 i Y 1%
0:36 0.94 1.3
0.03 0.07 0.095

For the same energy and TESLA beams

1
f;ﬁ[u}.-(z - O.Bzm) ~ gL

ete~

More universal relation (for k% = 0.4)
L2 5 0825) 2 0.1 (geom)



Chromo-geometric aberrations in the

final focus system

Dependence of the geometric e e~ luminosity
on the horizontal g-function (SLAC design).

Luminosity
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For TESLA B; = 1.5 mm, 8, = o, = 0.3 mm is assumed.



The Interaction Region

Collisions effects

Coherent pair creation
Beamstrahlung
Beam-beam repulsion
Depolarization (!

Dependence of vy and ~ve luminosities in the
high energy peak on the horizontal beam size
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For the TESLA electron beams o, ~ 100 nm at 2Fy = 500.
Having beams with smaller emittances one could have by
one order higher v~ luminosity.

~e luminosity in the high energy peak is limited due to the
beam repulsion and beamstrahlung
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