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Compact Synchrotron Radiation Source NIJI- 11
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R. SUZUKI, N. SEI, T. NOGUCHI and T. YAMAZAKI
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NIJI- 1T is a 600MeV compact electron storage ring mainly used for microdevice
production, for example photo-induced chemical vapor deposition (SR - CVD). The
storage ring has four bending magnets producing SR with critical wavelength of 3.62 nm,
and a 1.31m-long polarizing undulator in a straight section generating quasimon-
ochromatic radiation with high intensity and peak mavelength shorter than 100 nm.
Construction of the NIJI- II was started in April 1989, and the first beam storage was
achieved in August 1989. The undulator was installed in August 1991. This report
describes the status of NIJI-1II and its applications.
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Table 1 Principal parameters of NIJi - |l

Electronenergy 600 MeV.
Injection eher;gy . 150MeV
Clrcumference ~ 17.06m
Periodicity .
Bendmg magnet 7  -

~ Radius " . 14m

Magnetic fleld' - aTr

, Bendmg angle  90°

Field mdex - 0o - :
Radlo frequency  1582MHz
Harmomc number 9
~RP‘power . oW
Nommal tune -
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Table 2 The lists of approximate minimum

Atk FEeHEFE4S5  (1993%F)

values of F (v,) for several types of

lattices

Lattice Type Frin ’ Ny/cell
FODO 7.285 X 107 2
Triple Achromat 3.86 X 107! 2
Double Bend Achromat , 236 X 10°° 25
Triple Bend Achromat 6.70 X 107* 3
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Fig.3 Lattice functions of NIJI- Il (a) and double bend achromat (b).

Table 3 The lattice parameters of DBA and modified DBA at 250MeV

: DBA " “Modified DBA
Betatron tune ;
pporn 158 1.362
oy, 065 0.653
‘Momentum copaction 0.187 0.544
N‘atu,rykaly ‘eym‘itténce 1.11 X 10"" m-rad 2:35 % 107" m-rad"
‘Beam dimensions k ‘ . '
at straight sections : o
0y ‘ 0476 mm 0.573 mm
a, . 0739mm 0.499 mm
Energy spread o 0.0174 % 00167 mm
Chromaticity o . |
£ =129 — 0.860
E : . —0.046 1.264
Natural bunch length 1.71 cm ~ 262cm
Radiation damping time ~ .
- fx S 141 msec 353 msec
T, ; 115 msec 115 msec
.. 53msec . Sdmsec
RFvoltage . 25kV kv
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Fig.4 The beam transport system and the ECS for NWI- Il (a) and
schematic diagram of the ECS (b). P: pulse magnet, Q-1~3:
quadrupole doublets; QE: quadrupole single; DM -1~2: dipole
magnets; M; and Mz: ECS magnet; ACC: accelerating tube.



STORED CURRENT (mA)

Fig.6 Variation of decay-rate and pressure condi-
tions of NIJI- 1l .
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Table 4 Parameters of the undulator

Oberall length 1311.5mm
Block size of magnet 215X 21.5 X 63.0mm
Magnet periods (1,) 86'mm

Number of periods 15
Magnetic material NEOMAX-35H (Nd-Fe-B alloy)
Undulatorgap 64~100 mm : '
Peak ‘makgknetig': f_iéaldsk , r
 HF configuration . 1.35~0.35kG
~ PFconfiguraton ~ 1.91~0.50kG o
Kpafameters ; . e

HF configuration . 11~03
* PF configuration - 15~04
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Yo L[ [~ [~
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=

Fig.10 Schematic diagram of the cross-retarded type undulator.
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Fig.11 Spectral brightness of circularly polarized

radiation from the cross-retarded type un-
dulator.
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