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ABSTRACT

A 500-MeV high efficiency electron linac has been constructed and the first accelerated
beam was obtained on December 22, 1980 at ETL in Tsukuba. The linac is used for the
generation of high intensity photons and pions and for the electron injecfion to a 600-MeV
ETL storage ring and a 150 MeV-ETL beam stretcher. The linac consists of an injector with
a triode type electron gun and an inflector and thre% kinds of twenty linearly tapered iris
type accelerating sections, of which four sections a;e 2.3 m long and sixteen sections 3 m
long.  Rf power at a frequency of 2856 MHz is providéd by seven 25 MW klystrons with an
improved efficiency of about 50 % to save the power consumption to about 70 % of that of the
ordinary linac. The muximum beam duty cycle is 0.24 %. To avoid the cumulative beam blow-up
and to achieve a reasonable peak current, special attention has been paid to the configuration
of twenty linearly tapered iris type accelerating seétions whose iris diameter is linearly
tapered along the axis and eleven quadrupole doublets and a triplét. The beam acceleration
through the total accelerator length has been done without trouble, adjusting the currents
of these quadrupole magnets and the phase of the rf power put into each accelerating section.
Some steering coils are éffective since the accelerating sections of the medium and high
energy sections are not covered with a sheet of a high p metal to reduce terrestial magnetism.
Because of these well settled beam handling system, the beam loss in the accelerating sections
is so small that one can walk in the accelerator room at the acceleration of about 300-MeV

electrons of 40 mA (average L KA).
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Type of accelerating sections 27c/3

2856 MHz at 40 + 0.1°C bt ELEsntbao<hY), EFasf

' Linearly tapered iris type . . ¢
o yc3p 0 yp KR FomEEtemL T bﬂ-c&’s,')
No. of accelerating sections 4 10 6 ')’)u;i% () jf'/;‘,' i3 ﬂk’ﬁ; R~ 2 A lb'?Toﬂ‘
Length (m) 2.3 2,93 2.93 _3 ) .
Shunt impedance (M2 /m) 54,1 54,5  55.6 ~ | x 10 Torr ¥ , = 4 7 0k T NI3
Voltage attenuation const.’ 0.140° 0.148 0.170 - = .

) (/m) s v, T 3050 < FMw
Input peak rf power (MW) 12 12 (6) 6 s - < 5 oz - 4%
Water flow (1/min) o) 50 50 50 tdn . € -u ekt ‘E‘ R e
Water temperature in (°C 37.2 - 40 - . 1
Beam pulse width 5 ns - 4 ys '+ 72 b < %gfgp m‘&q ﬁEZ " ‘) ﬁﬁ%
Pulse repetion rate less than 600 pps _“'5 > 1= ~aFfd L 3“% m%” /1]
No. of klystrons 8 (1 is for ECS); e » .

10 in future ' Li;%" ﬁ"? 4t o "%p =% Sglmf! FHIE
Maximum peak rf power 25 MW o & - N
Average rf power 25 kW PTY PP ARX b a ”‘)b"" =X, ﬂﬂi
Maximum duty cycle 0.0025 at 10 MW wt &g s — -
Efficiency N " more than 50 % *E?Eﬁ‘f'ﬂ%ﬂ*@’e' T H ’% = "T h“h h ot
Total unloaded beam energy 520 MeV at 0 A = ~ O LR A - -
Total loaded beam energy 467 MeV at 0.1 A K A T hH Y K 3 ’%rﬂ ? ‘kﬁ_'ﬁ LA S ¥ !
Lot ron sty et e HOMUIOIL i e Ba RE, 7L -V
Loaded beam energy at the 93 MeV at 0.1 A ) - b }g‘%*‘y @1’*3‘ Fvi4, ﬂz' T;i tx
low energy section . ! ¢ '
Construction, date March 1980 - Sept. 1980 X ﬂ;‘ﬁﬁ%l:— -}}7 L >¢ ’ Y H ¥ ﬂ =13
First beam, date Dec. 22, 1980
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