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Abstract

The SAGA third-generation light source is the first source which is constructed and operated by Japanese local
government (Saga Prefecture). The SAGA light source (SAGA-LS) consists of a 250-MeV linac injector and an eight-
hold symmetry 1.4-GeV storage ring with eight double-bend (DB) cell and eight 2.93-m long straight sections. The DB
structure with a distributed dispersion system was chosen to produce a compact design. The circumference is 75.6 m
and the emittance is 15-nm * rad at 1.4 GeV. Six insertion devices including a 7.5-T wiggler can be installed. The
critical energies of synchrotron (SR) from the bending magnets and the 7.5-T wiggler are 1.9 keV and 9.8 keV,
respectively. The twenty SR beam ports are installed. Total electric power consumption per hour is less than two
thousand kW for total system including air-conditioning. The ring magnets, vacuum chambers made of aluminium
alloy and temperature controlled cooling systems for the linac accelerator tubes, the ring RF cavity were installed in
March 2004. The linac injector, the ring cavity and the control system are installed in July 2004.  After RF aging of the
linac accelerating tubes and the ring cavity, the commissioning will start in October 2004. We expect that SR light can
be seen before the end of 2004 and that the stored beam current and its life time will be 300-mA and 5 hours in 2005.

P IR Y/ R (B LS) D B R EERIANORBEXIRZHIEL T

1. FU®IC H3I1,23.4].

B I UMY ooy BEFEL I -D 1. 4GeVHIR
(#=LS) 13, Hi 5 BIE R Th HEEIERMNRE L., Ein
THERVDOHBETH D, BSHETHIRENRE 8 T H1E M
WWERINTWS, XE. 3EXORAL -A{) & &
HIZERICEEDOLARKBEHBEL TNV,

HELSBE. FE LN -AOHIKINH D, 250MeV)z
TN K BIEIMNF -ARERE - mEARXZEZHKAL T
W3, JFROAHBOFEHD -DELTEIMF -7
D2~36MeVEFL' -AZ2HWT = (4~10um. 8
~20um) OFRNEBHEFL YT —EBOREDT]
BETHD, V=T v Z2)Y—Fa L —5OMER
WCRIA L TH00MeVAR B ICHKETHZEBHIEETH
%,

2. 1.4GeVVy)" DOMEE & @RIk

HEELSOBRER. BEEDL S56eVEEIERED#I2/31C
U7={RIAMNREI TH B U - /NS < L THR
BEZBEITHAIICRGFINTWVNS, 20D
I DEERPBTOEFL A -D#E2E LY
T2, 0.3~0. 620 FRDEIZL TS, " -
EIWIAE BB -DBETR/NMNILS. EE
BEFOEEINF -2 1. 56eVERTIZ]. 46eVic L 72D
3. EROMEEBEENZEZEZFTH200k WEATICHIZ
ATV OEEINE FT2720THD. gD
HARERIL ERMSKIMEN. XEREEMN.IEHT

! E-mail: tomimasu@saga-Is.jp

V) IEEETS. bmDSEIFFDBRIDIFAATH D, &
EBRBIZIZ6BEDOHEANRE (2. 4dm X5, . 5mX 1) R
REFRET. -0 -MKIX20TH B, ER-NICIE
BRESMODL -AM DOREMNTIETHS. EFL -A-
I3 AT AL L T, 25nm - rad (HEEE X
15nm « rad) . 7.5T94)" 3-8 ARFIZ13250m - radic
Wmnd s,

BT -AOHR (0, 0,) IRAIBRAIERIERT
K¥E - BEZNTNO0. 18mm. 0. 12mm Giy7° )0
10%) . EESRBHPRTHANXE L TO. 58mm.,
0. 13mm. 947" 5-# AKIZ0. Tmm. 0. 26mmIiZ
s 2. wAIEEA (0=3.2m. B=1.46T) &7.5T91)
-5 OREOERINF -1X. FhENL 9keV
&9. 8keVTH 5,

ERISEIAMNS 12BN B/, )Z7y)E. EER
TV DEEMEHRE, AFREBOREHEGHAKER.
1. 4GeV V)" OBRHA BB DEM - ABEZIT- /2.
EROOEET—Y2b L ICHMELTERBRITIN
TW3 [5] . I6EIAMSIAIIIIZNVY ATIE®
BEEEE7 )N - JRICERAICHEALAIZI0
MorrEDEXEEZBTWVWS, V) mMEZR
(499. 8MHz) L& EBKE (61136 HICHRE XNz,

KUIZDCCTZHRE L -EERTE DV BRA
DEFNERT. UV TDERAG. EHEE—LFZFODOE
BINTA—FIIBEH (1] Z2sRBIN,

257



Proceedings of the 1st Annual Meeting of Particle Accelerator Society of Japan
and the 29th Linear Accelerator Meeting in Japan (August 4 - 6, 2004, Funabashi Japan)

3. 250MeV)Z7y) DR & IR
B21Z 6MeV A S g8 S Bk 7= 250MeV V=7y) & 130

¥ - M ABTRZRT.
BT OEREHE R % K312, V279 -AD EE
Np-4E2EK1ER2ITRT.EFITYOEEIOH
JRIVXFELBF (KB K2 K#BRICBE) EIZIZRLC TH
5, EHEmM(THELLL ORBRBEFHEN»S O
600psN’ WMAETL 20CLA LD BEFN JF & @Y LR VY
A RICEDIKINIVAZRE RN S K10psN VAT
0. 6nCN JFIZEN JHETE B6MeVN JFv-[7]. 9 sk
THAHEBRE ISLLTF D 2856MHz N VA& F % IR

(8) OMIZY ) AKEFIZIZE I — A n] GE 7
XDIZ2u sV VAE T, /7 EHEE0. 2524 T D 2856MHz

IV VA FE IR 2 BB LT B, 2 s VA R IR IC 1. DICTZRE L -EEBHE OV A

V971 AMDYE3TI2 (2 0 s-88MW) ZfEM T 5. AT 5 it EFRDOEMEREG. RO A 4 SERG

T REE O E X132 92nT, filling timeld# 1 : S350
LSTHIMEVIN MEL 1 s DEFL -A& hES Wl ‘ SRS R, E"E%M S
BITIEIEEIC 2 usEDEE K Z MR T 248N : !
B2, INIMAHNT, 1 1 sV WihoyonN 1
1322 (44. 8nsfEibg) DEN FAH TH 5.

J-F1-4E L THOERITDODNTIE (4) 28R
Nz, AW IMEOFRWE L -LEINET 51213,
BFE-INMEEOPLEES K DIT, HINEEIC
BT H2EEEOMHERINT ILENH D, N
BEOHRLEBETZOICHEHARE AWt -AMLEEZ)
EEMEEDOATICRELTWS (9] , #OEHRIC
o 2mmOILNBT SN TWT, IEED.OICAED
BTHREIND, SINEEORICIZ4WEBERAG (57
bob) EREELD 340 X-Y) &L Tt -MIEEZ) &2 R
NS EFE -ANINEEDOHLEEDL LD ICHET 5.

AAMSIHICIIBETFAREBNS) ) EFTOEFA
NROREEMA EEZEGOMIZ) ) RERBOE
2RHV LTz, EFAFE (2856MHz) D250MeVY=y
)&V @ INEZER (499. 8MHz) . FZF D& A ik
5 (E3729, E3T12 2 E3774) 136 H Ricik@E 7= [6] .
TH-9HIZEF AR &N/ 2R ORFI-Y /), )=
) EAR RO -MIEEZI-EHIERORE, &K1 . :
A DBMEZEITD . AP ADL -LA Gl Ay . =7+ y
RRES 5o AR a 1 2 DVAMBID DU )7 £
/eFFen 1 Kef], A HEEIZ300mA T 1 /edkam 5 K f. 6 AONEE/WR
A Tdh 5,

89.25MHz or
22.3125MHz

4~10um
|- 3{UNDZ}4{  FEL facility-1
8~20p m
FEL facility-2

K3. EHETIZT vV EEH) >V OERKR

258



Proceedings of the 1st Annual Meeting of Particle Accelerator Society of Japan
and the 29th Linear Accelerator Meeting in Japan (August 4 - 6, 2004, Funabashi Japan)

# 1 Main Parameters of the SAGA linac

Gun Thernionic (EIMAC646B)
Injection energy 120 keV
Trigger pulse 150V-0.6ns pulse
(22.3125MHz or 89.25MHz)
Micropulse charge 1.2nC
Micropulse separation 44 .8ns Or 11.2ns
Macropulse duration Iu s
Repetition rate 10Hz
Prebuncher Re-entrant type
Frequency 714MHz
Q-value -2000
Peak field 80kV
Buncher Standing wave type
Frequency 2856MHz
Energy SMeV for IMW rf
Energy spread 100keV (FWHM)
Accelerating waveguide traveling wave type
Length & number 2.9298m x 6
RF power at injection 36MW+88MW
at application 36MW

7%2 Beam parameters of the SAGA linac

Electron energy at injection 262.5MeV
Energy spread(FWHM) 0.5%
Peak current 130A
Beam radius 0.5mm
Normalized emittance 25x 7€ 10°mrad
Micropulse charge 0.6nC
Micropulse duration 4ps
Micropulse separation 44 .8ns
Macropulse duration lus
Macropulse repetition rate 1Hz
Electron energy at FEL application -40MeV
Energy spread(FWHM) -1%
Peak current 60A
Beam radius 0.5mm
Normalized emittance 25x 7 10°mrad
Micropulse charge 0.6nC
Micropulse duration 6ps
Micropulsr separation 11.2ns
Macropulse duration 9us
Macropulse repetition rate 10
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