POSITRON GENERATOR LINAC
I.Sato

Photon Factory,
National Laboratory for High Energy Physics

Abstract

The e+e— 30 GeV collider ring in the KEK TRISTAN prject is essentially to have a lumi-

+ - -
nosity of over 10 31cm 2s 1. It requires a filling time of about 20 min.

For the above requirement, a positron generator linac is proposed as an exclusive
machine for supplying an intense positron beam to the collider. To generate the required
positrons, the electron beam intensity must be over 10 amp. with a pulse period of 2 ns.

We are investigating what accelerator structure in the linac is effective for accele-
rating an intense electron beam with the extremely short pulse period.

This paper reports the basic design pérameters of the positron generator linac and some
development of accelerator structures.
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T2 (’\:ﬂ‘ %l\/l\< M L Table 1 Basic parameters at the proposal stage
7o T, bl }13 7. % 2 [37,@, \'/r?'l jﬁ,‘f electron linac positron linac
o Energy > 200 MeV > 100 MeV
3 7]01_‘%;' %{7 O AN ( THANE Nl I Peak beam current (max.) 20 A 20 mA
N B Beam pulse period < 2 ns < 2 ns
- SR = - I iz 2 N
A AN NE N "K{} ¢ 3 e e 3 Repetitation ~ 50 pps " 50 pps
11 - +
> . ey 2.4 x 107"e /pulse 2.4 x 107e /pulse
B I NS T o Particle number 2
SR AT (gj‘*?.} 15/ .22 Operation freq. 2856 MHz 2856 MHz
. ¥l o 8~ Accelerating mode © 2/37m mode 2/3t mode
YW s \2’ ] iy
! ﬂLl g / 3D dtﬂé]i ;F{' g Accelerator tube length 4m 4m
e F e e e e B D) A t t mb z
(7] j,gj/] T ’\)7_% ;1,] 5 ir:] @‘f’f&"_— 5 {(a ccelerator tube numbers 5 ‘
T Klystron number 6 z
PSES 2 - za - ~ 25 MW . 25 MW
'L] i (\%674\7 30 5, ’( 71 .7%3 . RF power per klystron 5 5
Gun voltage > 100 kV R
";73 ti“’” 73 ']*%/\.E_}_ Radial phase space 10m x 1073 cemeMeV/c
, - Energy spread (AE/E) ~ 10% ~ 10%
7&\% ‘i:;( DEGE (1) TE 259 Acceptable energy 5 o 15 MeV
2) Admittance 0.157r cm-MeV/c
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Fig. | Calculated yield vs longitudinal

momentum of the transmissible positron
is given as a function of the transverse
momentum.
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