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Positron Source Model

An undulator-based positron source is recommended as
Rotating Target ‘

base design for the International Linear Collider (ILC).
Photons generated by electrons passing an undulator hit a
rotating target and create electron-positron pairs. The posi-
trons emerging from the target are collected and
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The simulation of the positron source has been done by
Photon Denslty (U150) y/cm® the help of the particle transport code FLUKA.
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Activation of Source Parts and Dose Rates
The saturation activity (Agyt) of the source parts and the activity after

5000 hours of operation (Asggon) have been estimated. Comparlson of the Sources
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(D41y) Of shut down. Required number of positrons 2.82-10' Backward | 3.14-10* | 9.0-108 5.9.10%8 4.8.10°
Pefs 2107 ¢ Jounch) Radial 1.27.105 | 2.2.107 3.1-107 7.8-108
Undulator Based. Source (150 GeY) | Required number of positrons 123101 adia 27-10 2-107 3.1 8-
ésat AéOOOh DSSOOOh D§1h Dé|—1d Déqw at the entrance of damping ring, e*/s (50% safety factor) Forward 314.10% | 13-107 19-107 6.8-108
Bqg Bqg mSv/h - mSv/h  mSv/h  mSv/h : .
P ff 0 11.5 35
Target 5088 3421 437 397 213 164 ositron capture efficiency. 7
AMD 3689 3566 81 14.0 3.6 0.1 Conversion target positron yield * 14.42e"/e” | 0.0257 e*/y | 0.0752 e"/y Definition of Calculated Fluxes
Collimator 1090 1077 21 2.0 0.4 0.1 Required primary e~ -beam, e~ /s 2.55.10" 2.82-10% | X [om]
Solenoid 1?;':131 8993926 52472 2125 212 j%l Number of photons, ~/(e™ m) — 2.575 | I__AL_T_I_T_ _T_i__T_J‘_AL_T_I_t_T_L_I 100
Required undulator length, m - 64.72 22.14 | Target Radial Flux B
Influence of Target Compounds on Activation (U150) * The positron yields of the Ti-5A1-2.5Sn target for U150 and U250 are 0.0262 and 0.0755 | o cotireer Soorad |
Asooon [GBq] Dy 1w [mSv/h] correspondingly. | / / / . -
Ti-6Al-4V  Ti-5A1-2.5Sn  Ti-6Al-4V  Ti-5A1-2.5Sn _ o 7 7 .
Target 3401 4017 164 171 Beam Power and Deposited Energy | 2 — / / — 35|
élc\)/:lti)mator T077 1127 0 < Ti-6Al-4V Target | Ti-5AI-2.5Sn Target s 4 /L . L§ ’
Solenoid 932 958 0.1 0.1 Source type conv. | U150 | U250 | U150 U250 g — — g |
. . Y <« — c
8996 9635 164 171 Primary beam power, kW 253.1 90.2 85.7 88.4 85.3 | & -~ L, ©
. ' . ' - an -
» 46Sc with T1/2 = 84 d makes 93% contribution in dose rate D+, Photon beam power (forw.), % 17.40 | 82.06 80.45 82.91 81.00 ' L :
46 _ . Electron beam power (forw.), % 3.40 1.81 2.90 1.58 2.90 : - >
> "°Sc during decay radiates 1.1 MeV photons Positron beam power (forw.), % 316 | 110 | 234 | 093 235 L —
Total Activation and Dose Rate Energy deposited in target, % 19.09 8.01 4.67 /.44 4.40 ] - Radial Flux . :
: Energy deposited in AMD, % 19.40 | 5.70 5.97 5.68 5.80 T CrTrrrrrrrrrr - —100
A D
>000n i Energy deposited in collimator, % | 33.75 | 0.66 | 3.02 | 0.85 3.00 ,U, H{ l ; i, l ,l H ,U ,,,,,
Source type GBq | mSv/h Energy deposited in solenoid, % | 347 | 0.07 | 030 | 0.09 0.29 0 100 200 Z[cm]
Undulator based source (150 GeV) 8996 164 ’ ' ' : ' :
Undulator based source (250 GeV) | 10849 130 99.38 | 99.41 | 99.66 | 99.48 | 99.74 Total Number of Neutrons
Conventional source 602850 | 4007 T-6AI-4V Target TI-5A-2.55n Target
Conv. U150 U250 U150 U250
Neutron Irradiation Dose of the Target Nneutron total» /S | 2.71-10'% | 3.15.10'3 | 2.32.10"3 | 3.02-10'3 | 2.19-10'3
Neutron Density in Target
Undulator Based Source (150 GeV) nicm’ Conventional Source
2.5 : Ti-6AI-4V . 2.5 W-25Re
EELY T N T T . . ™Y
2 ] . A [ I. . & L, oL = T L. 1 II 2 [ ] [ ]
TEA T R ! 15 Discussion of the Results
1 1
= 0.5 5% = 0.5 « FLUKA calculations for the undulator based and the conventional
O 0 ﬁ O 0 positron sources have been performed for the simplified model.
< 0.5 < 05
1 1 i - * Neutron fluxes, activation of source parts and dose rates have
15 TR T 154 been studied.
2 .r" oo | ] ...' I"Ill._ '|I " -2
S LIS T S S N S 25  The dose rate of the conventional source is about 24 times higher
16 -4 A2 4 08 06 04 020 1614 A2 108 06 04 02 0 than that of the undulator based source (150 GeV drive beam).
Z [cm] Z [cm]
Neutron Flux along the Beam Axis - 8.6 times more neutrons are generated in the conventional source
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