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INJECTOR

An injector of LUNA is a 45MeV linear
accelerator. We chose injection energy
considering two points. First is elect-—
ron life time by scattering with resid-—
ual gas. It is desirable to choose the
higher energy in order to accumulate
higher beam current. Electron life time
is neccesary to be much more than inje-—
ction pulse interval. Second is compac-—
tness and cost. It is preferable to ch-—
ocoose lower energy and shorter accelera-—
ting tube.

Linear accelerator consists of ele—
ctron gun, 50ch buncher section, 1. 5m reg-—
ular section and 2X2m regular sections.
Power supply use 8MW klystron and 21MW
klystron. RF frequency is 2856 MHz. Acc—
elerating tube is constant impedance
type. IHI has manufactured almost comp-—
onents of linear accelerator at own sh-—
op. Basic parameter of linear accelera-—

tor is shown in Table 1.

SYNCHROTRON

Synchrotron radiation is extracted
from normal bending magnet of 800MeV

synchrotron(storage ring).

Basic parameter of synchrotron

We chose energy and magnetic field so
as to set peak wavelength of SR around
10A.
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Basic parameter is shown in Table 2.
Synchrotron radiation spectrum is shown
in Fig. 1.

Lattice of synchrotron

Lattice of LUNA is very simple. It has
four normal cells including 90 degree
sector bending magnet, horizontal focus-—
ing quadrupole magnets and vertical fo-—
cusing quadrupole magnets. Also, we set
sextupole magnets for correcting chrom--
aticity, skew quadrupole magnet for cha-—
nging coupling constant, horizontal and
vertical steering magnets for correcti-—
ng closed orbit distortion. Layout of

synchrotron is shown in Fig. 2.

Magnet

Bending magnet is made of 0. 5m thickne-—
ss silicon steel considering synchrotr—
on operation during injection. 90 degree
sector yoke consists of 3 blocks (30 de-—
gree sector). Orbit radius is 1955m, po-—
le gap is 50m and maximum field is 1. 5
tesla for 900MeV operation.

Quarupole magnet is also made of
silicon steel plate. Bore radius is 48m,
voke length is 200m and maximum field
gradient is 13 Tesla/m.

RF system

RF frequency (178. 5MHz)was selected con—
sidering availability and reliability
of power supply , reguirement from bunc-—
h length, size of RF cavity, influence
to beam instability and control system.

So, we judged lower frequency is prefer-—
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able. RF cavity is a re—entrant type
made of OCFC. Inner diameter is 520m and
length is 480m. Power supply is terode.
RF voltage at 800MeV is about 70KV so
as to keep enough quantum lifetime. But
Touschek lifetime is dominant at injec—
tion energy. 10KV is neccesary to keep
touschek 1life more tham 1 hour.

Vacuum system

Pressure is neccesary to keep less than
10°torr. So,we could get electron beam
life time more tham 10 hour at 800MeV.
Vacuum pumps consist of 2000,/ s ion pum-—
ps at bending section and 15048,/ s NEG
pumps at bending section and straight
sections. Ti sublimation pumps are also
set to assist ion pump and NEG pump.
There are no DIP at bending chamber.

One bending vacuum chamber corresp-—
ond to 90 degree bending magnet and cr-—
oss section is rectangular. Vacuum cha-—
mber at straight section has ion clear—
ing electrode to avoid ion trapping.

All vacuum chamber 1is made of
SUS 316L

STATUS of LUNA
Building of ISRF was completed by the
end of 1988. Also, all component test

was finished and installed at March of

this year. Now, we are doing preoperati-—
on test. It is scheduled to extract sy-—

nchrotron radiation in 1989.
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Table 1 Basic parameter of linear acc-—
elerator

Energy 45MeV

RF Frequency S band (2856MHz)

Peak Current 100mA

Pulse width lus

Repetition rate 1Hz

Energy spread +2%

Emittance

10°m-rad

Table 2 Basic parameter of synchrotron
Energy 800MeV
Critical wave length|21. 8A(peak 9. 2A)
Beam current 50mA
Beam lifetime 30min
Circumference 23. 5m
Vacuum pressure 107° torr
Bending magnet 90 degree sector

1. 33 Tesla

RF frequency 178. 5MHz
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Fig. 1l Synchrotron radiation spectrum
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Fig. 2 Layout of LUNA





