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Present Status and Future Prospects of the UVSOR Light Source
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The accelerator system for the synchrotron radiation source at the Institute for Molecular
Science consists of a 750 MeV electron storage ring and a 600 MeV synchrotron for the
injector. The present status of the light source including insertion devices, single bunch
operation for time resolved experiments, stabilization of the electron beam in the storage
ring, and the new control system is described. Research activities for the future light source
are presented. One of them experiments to control the bunch length on the storage ring by
means of varying the momentum compaction factor. The momentum compaction factor
was reduced by more than two orders of magnitude. The other is free electron laser
experiments on the storage ring. Recently, the first lasing was obtained around 470 nm.
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Table 1 Main parameters of the UVSOR accelerator complex

Linac
energy
frequency
Synchrotoron
energy
beam current
circumference
superperiodicity
bending radius
harmonic number
RF frequency
repetition rate -
Storage ng
_energy . .
critical eﬂergy ofSR
; beam,curﬁ;nt (:n:o,myinal)‘ ;
fmu}ii-bunch -
single-bunch
beam lifetime
circumference
: superperiodicity
bendihg'radius :
betatron wave numbgrs . .
horizontal
vertical
momentum compaction factor
RF frequency o
RF voltage
natural emittance
horizontal -
vertical®
beam sizes
horizontal
vertical®

bunch length

a) 10% coupling is assumed.

E = 15MeV

 frp = 2.856 GHz

E = 600 MeV
1=32mA
C=266m
Nsupeefberiodibity =6

=18m '

h =18 ; .
e = 90115 MHz
frep’: ;=:‘2k.6Hz -
E = 750 MeV
Ec= 425¢eV.
I=200mA

1= 50mA

T =240min.at I = 200mA

C=532m

Nouperperiodicity = 4
0=22m

Qx = 3.16

Qy = 265

a = 00354
frp = 90.115kV
Vyr = 46 kV '

1.15 X 1077 7 m rad
gy = 1.15 X 1078 7 mrad

™
E
1l

Oy =:0.39 mm
gy = 0.27mm
gy = 170 psec

(1993%)
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Table 2

Uudulator for BL3A
period length
number of periods
photon energy of the 1st harmonic
magnet gap
magnetic field
deflection parameter

magnet structure

Superconducting Wiggler for BL7A
number of poles
fﬂ«maxikmum magnetic field
at the central pole
k critical energy ‘

of synchrotron radiation

Optical Klystron for the Free Electron Laser
undulator section
period length
number of periods
photon energy of the 1st harmonic
at E = 500 MeV
magnet gap
magnetic field
dispersive section
length
magnet gap

magnet structure
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DT VvV alb—=54, KAMA%H - 7 Halbach
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Insertion devices at the UVSOR storage ring.

Ay =85mm

N, =25
£,=81-544¢eV

g =20-80 mm
B,=4.62-0.7kG

K =3.67-0.56

pure type with NdFeB

Ny =3
B,=4T

€c=15keV

Ay =111 mm
N,=8+8"
£,=17-13eV

g =30-80 mm
B,=47-11kG

g=30-43mm
pure type with SmCo



194

FIVFE—FFHDONAEFHT S 2 0K S, 20
T oY ab—Z i HuEmIEA OMAEER LT
Bo9, WEF v v TOEBIREDOE A E -
LAFBHZDH T TR, ToPalb—FDF
vy 7EREHBIZEZICNVEND - =D 5 DHE
KNBEBDT, IWWERT V2 b= D ERR
O IRl ERBMAa =0, <2 R
F 4 — %8 U T Z OnRE ARG Lic,

BL7A OB Y A 75 —id, E— Lk
DI KGN 4T DIKEARERL 34 1 75 —Td
, YrrohborRFEOBRATXLF—IT,
1.5keVTH %o ld, WBENY T LRASE &
DOWIEEY A 75— R L TWDY, &Rz A
F20D, HERDREETH - /cDT, HBEKE
LAY Y LA REUADED Y A 75 —%
A Utco R22ITBIEEY 1 75 —D 30K %R
T, SO AEH U7 3 OBIE 2 4 V3K
(AANY T LT A42KITRHIINT VS, HANY v
LFEE, ZNE 20K & 8OKITREIZI N/ 28D
BRI CHE N, WRAFOEEHIZBID N
T3, BYE—-LHADHEZES 7 M 8OKITIHH]
ENTW5E, 9175 -0 LIz 2BDGMED
BEEIIOMTF RTINS, ZOHIHED 152
BOBERMRABEI L, D1 HRIUL LA
LA AEBEHRET 5. N U LFERNORET)IE
HISHEUTRICEINE D, N T LHADE
SIS, AN U LAERRE T 2 MBS,
Bz A 75—, a4 D NIy T4
ATy N, ISEREONY D LTS B mE
a4 VHBRE DR N, e ORHIEEE &
KB DER/RS A= 03B 5, oDl
REERO 20, TF Xy arr’tsirntn
%o

DA TS —DRET ZHROBISIEE T E— AL
RNVEEBASZ A, TORENZE, N—F oy
BREOEPR—7 fo VBEBOEEEZ4 LS
WRERISOSIIR E, B — LFHFmHE < 12 2 IRREY
BiBic L 2R ENHD, LITEFE-LOIR

MEk H6HHF2S  (1993%F)

WF—=PENMNEE, V17T —DRISHIENER
&W, UVSOR DI5&E, WIS ORRNKE
', ZORIEA o — A VRIE EFRE N BT D
VUREIE G2 U7 fiE &, 27 o —/S)URHIE &I
EN % RO IERRA DR ST AL X % T DH
AEETIT>TWVW5, 7o — NV NE LI
b, XN—=% ko UREBOFNICHT 2HLEET-
TWAD, R—% b o VB OMIEZ TR
TV, BEFE—LDAHE, BHOEERTIE
U475 —% 3T L TITS, ABHETHR, £
FTETF L — L% 600~ 750MeV IZIIHT 5, %D
% U475 —Dll5% ATE CHlT 5, £—A
MER D A 75— Dhlils, BBOFHREESE
VAT LERN, X—=% Mo ViREE V- LB
BLIEALE OFHIE &EE) L TIT D,
COBIEEE YA ST —1F, 192FEFI1IAA
i, #1DTa—Y —EERHOERAITS 57z, B
KT, BUERIRH OB EBHRDO AR DD, 37
AU Eo@EnEin s W ch 5, BE BERBOD
WEAEIT->THD, TOREK, 1 FER SR
DHEKDE LN BER—AATH S, V477 —%
L U780 B — L35, &g LT WIGAII
HR 1~ 280G 0, X, E— LA ASHTHER K%
W 5720, ABEORE 4T  THEP L
Vo INGDORIREI, E—LFAF 3y 7 20%
T ARIEE O — VRIS TITARETE %
AIEEMEDNE 2 DT, FARTHIN,

5. HNyFEER

UVSOR 2 k=2 ¥ 7 DBH OEERE — N
3N FEERTH D, 16{HD/ N FNX -
DYV IRERRBILTO S, B3 F @R R
DIRERRH OEEE — KT, A L= 7T
Fet21 DD FE2TET 5, UVSOR X b L—
DY) FOEIFEFIRLF -
750MeV D, HEIETS00 EaBThy, U~
JOREETHR LN FOREREIGRIZ 178 4+ /BT
HBHDT, OWREEROARAMUETE %,



WEt H6BEHE25  (1993%) 195

SUPERCONDUCTINC WICCLER

Rupture Disk
Power Lead

Safty Valve
Heat Exchanger

)

— ———————Refrigerator.
(SRJ 803)

Refrigerator
(SRD 220)

80K Shield plate

Heat Exchanger

20K Shield plate

Vacuum Vessel

Support

20K Shield plate

Lig.He Vessel
80K Shield plate

Vacuum Vessel

Iron Yoke
Superconducting

Magnet

Electron Beam

Beam Duct
Circulation pump

Support



196

NL—2Y VS QBN FEIEAEET 512135
ODDHENE BH, UVSOR TRASHY v 7
oborERBENUFTERL, BilzE TR b
V=) VAT A AEERALTH S,
VA =R =P S A VESDA) TR T=3 2V ) 5L
ZOEIEEZ 90.115MHz THBETH 5208, 7
obhoyOBEERX N -DY VTDOTEHEST
H2LDT, vrrobo Zid DNy FOE
BLTW5S, BIENES,SEFE—LEASL
fct%, PFKO &MHEN B HETLI DO/ v F 25
L, o 7D/ v FEEBOHT, CoNvFE
A2 MU= v OREOMEIZENE & - TA
9 %,

IR IR TSR, FFIZHFMORIE TIIFEICHE D
AL A OFFHCEHIT 20T, B2 F O
BRBCEETH S, CITHANAVFOME L
&, ERNRNVFLANDN U FNERET B, %
D DFE /N U F I T A E UTEERT
%5, UVSORR b= v DFAE, E—LA
BHE#OMEIE 1 x I0*BETh 22, KD
M & N U RIR 113 1 %l < i TREYL
45, ZNIFUVSORZ hL= 1) V7 THIHT
ROWRENBHARTHZ'Y, BNV FBIRDY;
&, NUFROBTERENE/ N FEIEROLEIC
Nz EEmuDT, E=LFHmiEs vz IR
EFFEN BN FRNOEBEF - BF 2KIEEL TR
5o WELL2EOBEFIE, S4ZDIRILF—
DEHGELDEHVELENMEERD, TR
F—DFNHVI L FOANYTEH B RENT Y b D
HEMLL LT B LETFIIKRDNS, @, —H
KoN/cBFIE 2EEBEUORFNY Y PRIZR S Z
LD, L LI RALF—DENETD, o
RE/N7y MBEWIZWBE, v 7o bo V%
BHT2&, ZORFNYy MCHUHBEINST]
BT B Al N F1d ORISR IC &
S THRET %, B, R V—%2FFE—-LD
UL ITA LTRSS FHiEEE 1 X 107 LI IgfR
S>TW5B'Y,

MEE EE6EFE2S  (1993%F)

300 ——rrrr———r—rrrrry n
200 A
)
2
0
°)
L
D
[ oy
(03]
e
Koy
§1oo
om o 750MeV
¢ 700MeV J
o 650MeV
B 600MeV
o 550MeV
e 500MeV
50 " ftotssaal i Adeddoiotad, i b AL AL
0.1 1 10 100

Beam Current (mA)

Fig.3 Beam current dependence of the bunch length.
The various symbols indicate bunch length at
the beam energies denoted in the figure. The rf
voltage is maintained at Ve = 45.7kV throug-out
the measurement. The lines show theoretical
bunch lengths calculated using potential-well
distortion theory by the least square fit to the
experimental data.
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