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Figure 4.3.1: Sketch of the positron source layout.
parameter SLC TESLA
No. of positrons per pulse (3-5) x10*° 5.6 x 103
No. of bunches per pulse 1 2820
pulse duration 3 ps 0.95ms
bunch spacing - 83ms 337ns
repetition frequency 120 Hz 5Hz

gap [mm] N\, m Braz [1] E; [MeV]

4.0 1.25 0.85 31.6
4.5 1.34 0.8 29.5
2.0 1.42. 0.75 27.8

Table 4.3.2: Parameters of the planar undulator.

K= 0.934- 80772 [en] = 4

L
Lu = 100 m Ny = = 1000

Nu

Table 4.3.1: Comparison of TESLA and SLC positron source parameters.



Undulator

peak field 0.75T
period length 14.2mm
gap height ~ 5mm
v-spot size on target 0.7mm
photon beam power 135kW .
Target

material Ti-alloy
thickness 1.42cm (0.4Xo)
pulse temperature rise 420K
av. power deposition 5kW
Adiabatic Matching Device

initial field : 6T
taper parameter ~ 30m™!
end field 0.16T
capture cavity iris radius 23 mm
General

capture efficiency 16%
No. of positrons per electron 2
norm. e*-beam emittance 0.01m
total energy width +30MeV
required D.R. acceptance 0.048m

Table 4.3.3: Overview of the positron source main parameters.
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Fig. 1.5 Photon number spectrum for helical undulators and a planar wiggler,
E =250 GeV. We will discuss the spectrum of a helical undulator in more detail
in ch. 2.6.0.

Vadiation  lowes AEouu = 34eV

The propo se ol QW oy pwd&dl oz 0—“—%’""”(

positions  per

The gy cost” s 1.6 ge\f o\aﬁ

due o QM S 173 Of‘ the uwu tted uQO-}'IL“ ‘olw{‘o“é‘
Z

K k
Ny ~ Dol No Tt re = 440 PP /-

The eract calekations (¢ Flotf mann, JESY -93- D)
i - [3.56~ 063% 1 k2. A = Joo ph /e’

The avenese /)Ln%o»v ererngy

A Erad
£y . Afmd v
é ;h> | /\/ph 5 Me



Q.OS - | T
..... E1=15MeV, L=14m
~~~~~~~~ — Eiz20MeV,L=1om
0.0y - -— E1=30MeV, L=0.7m
0.03
0.02
0.0
0.0 * * * 30.0
. 10.0 20.0 .
0.0 . E[ MeVv]

Fig. 1.9 Positron spectra for various E1; K=1, E=250 GeV

0.05

Y Y T T T v ™ T T Y v y v
ﬁ a
L] X

0.0y

0.03

0.02
0.0}
0.0 f - o . " 1 A . " A ] i A
0.0 10.0 20.0 30.0
E (MeV)

on of pog;
method and by me Poutron

Pectra caleyf,
u
ans of the shower code EaGt:iby means of the Approximative



6.00 -

4.00

2.086

PR X d
-
0_09%2:?

. 600 . 800 1.20 1.20 1.40 1.60

Fig 1.7 Dependence of the photon production and the positron production per
radiation length on the parameter K, Ei=20MeV, E= 250 GeV; dotted line:
approximation according to eq. 1.9
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Fig. 3. Spectral-angular distribution of gamma-radiation for the silicon single crystals (111) with thickness 30 mm for electrons witk
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