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A Compact Storage Ring NIJI-IV Dedicated to Free-Electron Lasers

T. YAMAZAKI, Y. YAMADA, N. SEI, H. OHGAKI, S. SUGIYAMA,
T. MIKADO, R. SUZUKI, T. NOGUCHI and M. CHIWAKI
Electrotechnical Laboratory

M. KAWAI, M. YOKOYAMA, S. HAMADA, A. IWATA and S. NAKAGAWA
Kawasaki Heavy Industries, Ltd.

An outline is presented of the present status of a compact storage ring NIJI- IV dedicated
to free-electron lasers (FELs). The ring is of a triple-bend achromat type with 7.25-m long
straight sections, though the circumference is 29.8 m. The construction of the ring was
completed in Dec. 1990, and the first storage of the elctron beam was achieved in Feb.
1991. Experiments related to FELs began in Apr. 1991, and the first lasing at 589~595 nm
was observed in Aug. 1991. The tunable range of the FEL was extended over 100 nm in
Sep. the same year. The betatron tunes have recently been changed to realize a
low-emittance mode. A single-bunch injection system is now being prepared in order to
increase the peak current.

— 1 —
(C) 1993 The Japanese Society for Synchrotron Radiation Research



380

1. FUBHIC

BAARTIIE, BILICRTHRRIC 19814E0 SR L
TWBERY » 7 TERAS EHHED/NERY ~
7% B, TERASIEHEAWEIMA Sh, BTN
ALFEFRIHOY v 7 & LTHEFIN TV S, NUI
- IREERA/NE Y > 7T, NUI-T ORI -
TE#E NIz, NUI-TI3ERERH R
#an, BHERMBEIET VD ab—9 %S
Wwhvvroborig e HE UTHERS
nNTwb, NUI-Ilig, VY7574 7 &
U C{ER B T BRI ORFF A R i sE
MORTLEZITHFE L2 DT, BRI HREH

Optical experimental block,
electron storage ring room

=

<] |
L\f@@ < &‘Z\ QS)\‘\ A‘?J
Entrance \\\/('2)0\\\

\mg(:)
(JQQQ \
N LA
Entronce stairs._ z:

2

Low energy laboratory

{1) Management room
(5) Betatron {6) Electron qun pulser
cooling device

(!9) Scattering chamber and ion pump
{(22) Ton pump

(2) Measurement and control room
(7) Electron qun
section, lens, and ion pump cooling pipe arrangement

{(13) Klystron pulser ~ (14) Klystron cooling device

and cooling pipe arrangement (17) . Quadrupote magne! and ion pump
(20) Compton spectrometer (21) N1 JI1-1vV
(23} Beam line ( planning) (24) NLJI-111
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{11) Pulsed deflection coil
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Fig.1 Layout of the ETL linac and storage-ring facility.
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Table 1 Fundamental parameters of the storage ring

Maximum beam energy (MeV) 500
Circumference (m) ' 29.6
Lattice type teiple-bend achromat
i’eriodicity | A i 2:
L,/C, Sh 049
Bending angle (*) - 1 . 60
Field index 0
Edge angle (%) S 16.1
Harmonic number ‘ 16
Radio fequency (MHz) ‘ 162
Maximum RF power (kW) 2.5
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Fig.3 Photograph of NIJI-IV.
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Fig.5 Dynamic aperture for the stored beam with
the relative momentum spread of + 0.15%.
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Table 2 Calculated machine parameters of the storage ring NIJI- IV at

300 MeV

Parameters Old mode New mode
Betatron tune vy 1.595 2.230
Vy 1.300 1.344
Momentum compaction factor 0.251 0.0884
Natural emittance [m rad] 3.988 X 1077 4913 X 1078
Relative energy spread 2.13x 107" 2.28 X 107*
Bunch length [mm] 35 22
Damping time 7, [msec] 178 113
7, [msec] 99 99
7, [msec] 41 47
Chromaticity &, -1.61 -3.37
£ -222 -4.82
(a) Old Tune (¢ = 3.99X1077 m'rad)
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Fig.9 Spontaneous-emission spectrum at around

350 nm in the old mode (a) and that in the
new mode (b).
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amorphous-core monitor: a beam train (a) and a single pulse (b).
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