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Abstract

At Research Center for Electron Photon Science (ELPH), Tohoku University, an accelerator complex consisting of
three electron linear accelerators and a synchrotron is operating under a program of Joint Usage/Research Center for the
electron photon science. Researches on RI production and nuclear/radiation chemistry using the 60 MeV high-intensity
electron linac, and also studies of quark and hadron nuclear physics using high energy gamma rays generated by
bremsstrahlung in the 1.3 GeV Booster Storage ring (BST) are actively performed. In addition, research on ultra-short
electron bunch generation with 50 MeV test accelerator (t-ACTS) and development of coherent THz light source have
been advanced. Some upgrade works for the accelerator complex have been conducted in this year. We report on the

current status and prospects of the accelerator facility.
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Table 1: Beam Performances at ELPH

High intensity linac

energy 10 ~ 60 MeV
normalized emittance ~ 80 mmm*mrad
max. repetition rate 300 Hz
macropulse duration ~3 s

current (peak/average)
Injector linac

130 mA / 120 pA @ 50 MeV

energy ~90 MeV
normalized emittance <10 mmm-mrad
current (peak) ~40 mA
BST ring
energy 0.8~1.3GeV
stored current ~ 30 mA (typical)
repetition rate ~0.06 Hz (typical)
t-ACTS
energy 20 ~ 50 MeV

bunch charge
normalized emittance
minimum bunch length
macropulse duration

1 ~ 10 pC/bunch

<10 mmm-*mrad

<100 fs (rms, @~ 20 MeV)
~2us
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Figure 1: Operating time in recent years.

T DFRIT T NVELTUILLFEBTHD,

o KIREE linac DV TA AR CTEZEY— I NI HE, 7
FTAANE L DY R AA L DEFEHFEAL TRV R
BE OB ERZ LT =720 A S 221N e LT
HDTHD, BIRRBLDOBEDFR EIALAEZERFDOA
VE—ay I INT T EN TN TZDEER LS
T ENERVMFEICE T2, Tl IT7A A&
ARHAZH U723, LAMIZEEIZ 1R LT,

o  KURFE linac T, KR K Iz EZE) —7
WIAE, BZEZ IO T2 TCNDT T
TE—LMBRBAELTT=0 . BB T7 T
B —I LT, 77O UG CTE 22T
WIRTEN, FIELLTE —ARADE LS A HE
PHEOBENT T DOIRE A R4 —F 5L
L7,

o K linac T, AZU—1F=X—F®D CCD HA
FX° PLC, Wit —7aE O I HEBRE TR
B U7 R AR O s - BRENEDMERE L CUND, iR
BRI LD BA RN T IO — VRO E
FTOUGEEHED TS,

e BST VUL 2T DC v 7% LERA D EIR)HE (£
EHIR) , FREHL OB L2 HTxAL,

e BST UL/ TUITAANEL DRIAN—T LTI

B (FRAELR) , 3 BIZEEER s (R U703, (%%
FHL CEB T ESN TR A BRI
BRI ENTE,

o AHERD RF Gun OH Y —RE)LTONE, I 1
RIDOENE T —REZWRL TODH0, B OES
I P ETHIR o022 AR 1
| FEERR A 1R L CASHAESE 2 i LT,

o FEBBIT DT KBS CREARIFANIAE, BA
DOBNE LHFIZEOIWAKRDT=D , FESN TR
F% A OElRE R H IS 35T L TRLLTZ,

3. BST AERIREDEH

BST O/ 7AAbny AEEBIRICOWTIE, fiE
5 20 L BRI B IC LD AN R ES TN
720 EERIT 2017 4E 5 AL, BRI 10 BHDEIE
2=y h®D—>T IGBT B THNT T ANHY . BERR
TRIEZBFEDAFL TERWZD 8 2=y N COIEIRE 4>
HIRKENDFREL 2> TNz, F-ES OEBESAHLE
29 G 5 P B T A O BE N O S YEZ TTHY | ik
TN GRS ER AR DR IXAE 4 Z DR EED FE A
ZHAL WD Th -7z, BRIZ BST THEAL W=
FAANEY (E3774, BUEBERD X, beb it KEK-
PF D OREE SN KE NI AEERL DO THY, T4
OFFEIRICE 2 10 kW FREOH b T 5L, K
TR\ IEBR N\ T RE L 7> QU N, 2 CREARFE
IITAANAZIRZ CIVIREEE O NEIRKT T %
AT HZEEPRWI LTz, BB T, kY72 & 5]
B OB RAE FIAA T, I KH 11T 15 kW ELT=,
Table 2 (Z3 A L7z =8 E 25 (CASOOBW1-7272R
TN T R —8) O E R T,

Table 2: RF Power Amplifier, CASO0BW1-7272R

Specification @500 MHz ~ measured
Frequency Range 500+0.5MHz -
Output Power 15 kW @P2dB/CW 15.5 kW
Gain +72 dB (min.) +73.17 dB
Gain Flatness +0.5dB (max.) +0.01dB
Harmonics -30dBc (max.) -41.83dBc
Spurious -70dBc (max.) <-80.00dBc
Return Loss -14dB (max.) input -24.21dB

-10dB (max.) output -19.84dB
Power Dissipation 38kVA (max.) 31.5kVA
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Figure 2: RF power amplifier.
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Figure 3: ULQ2 beam line under construction.
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