IR 25 7 2 A R

Accelerater Science Research

RIE-LT777 M) —MHE
RI Beam Factory Project

1. RIE—L777 b —EtEHEE

WFZE4H8 KT (IR RAEITIE) ; 2, 1A, A
R, #Htz, B#AL, HH OB, FH (), M, @,
K, A, HT * (hEZFHAFSSE) ; I, i,
M8, fRald, OHRE, 9550, A& %2, R Y, BEEE Y, H
BYO(C-A0RBMHRESE) i, KM, B, 8
R (IR E) ; [E (R

AWFgeTIlE, RIBERI YV —20%E4%HIEL/-RI ¥ —
L7727 M) —FHE 0, FAh#EEOEAREET - BB gE
o TWh, Nkes (B X UBLHEEE) &, BHEOY »
79470 by (RRC) DI PN F— % HiEERT 2 4
DT, BEEER) 74 70 kuy (fRC), WY
Y744 7ubrury (IRC), @BfzE) 7447ty
(SRC), RI &—AErHEdE (Big RIPS) THiRK S
%o FHNOET-RI BELEREEDORE DT> TV b,

(1) 18 GHz ECR A % Y OREEIAL, 7T A~ BAL
BORBIL TS A + > ¥ — ATREOBTRIZEII L 72,
(Ar®T~2mA, Kr'®t~0.6mA, Xe?t~0.3mA) A He
FHWARWEIZEE ECR 1 4 ~ i % RILAC OFVERA F 5
ELTERELTAMN2BB L. 7T v E—LERD 20
DX =T ORI BB L 72,

(2) 7I Y E—LDEKICINT, 44 VFIEAT LY
FGURTI)TNEREST LD RT T M F X =%
Betamisy PIRZIC2BRE L, T/, 7viby T
v, BRI R T vk EOALFIEAT ) 720,
b5 SEBRIETE R U e 218 7 R BF L 72,

(3) SQUID i E=¥—D7u r¥% 7% RRC DL —
LETUAKR=MIA VIHEZT 2 A7 b o
b ORI, RF B L OAME Y — 212X 2 8HIC L -
T SQUID R EBXEIKASIER IC/ER T & 2o 7-HE %
PeL, 63MeV/u “CAr'®t (23 LT 20epA O — AHHE %
100 nA OREE CRERRICH 2> TIET A Z L5 fe &
olzs

(4) REEMOBETHELESD 720 O SCRIT #ERZED
R&D WF7ETld, RSN OEFERY ~ 712
AL SCRIT 70 k% 4 72 HWT, %E ¥Cs 4 +
Y OERBIZE L7z, SCRIT HhTo 383Cs 1 + 13, BF
V— L 80mA DR, #1107 fTHY, LREMIIH

1558

tEEE K B X OE
YANO, Yasushige
(Insdegs ZE A 7E )
(Cyclotron Center)

2B THote COHDBELTY—LEDHELI ) V51—
210 em %' Lk R D, ZNIZE 5T, SCRIT &
TEELHO Y =7y M e LTHRET 5 2 L DNFEFES N7z,
(5) EEFRZEARA M) v S— W7 ¥ — L5t %
TOVBEIF R E5, 72, MEREHREA M) vis—
BLOENHERT 2 KEFEREEROBSEZ BG L 72,
WEAERE 125 | & i 2 e ZEHEE O BEHGILOWIZE 21T - 72,
(6) W< O OIERIFFERE & LT 0 & 9 % FEFZE %
FERL7z 1) ANV ERPOF— 2 5 7 HEHE
ST (ASP) B EMILEZER OB L 07 V22 % 1
WS R, (i) BEERY S ONERRO, ¥—-L4%
JMITTATNTA VEEEERH L LWERE—
NI OIS, (i) WMMEAE&T &AM L7 18~45MHz
DIEAFEIN > F v — 22 DB %o

2. RIE—LT777 ) —%fF

WFZEfHYE | KRB RE (IEIFIEIIZEER) ; B, 114,
AR, FAs, RS FHOOL), FH (), W, K7,
YR, BT * (IEEHATEAZEE) | ndd, =i, med,
L, FFRE, BEMR F2, MNP, RS Y, IO (¥ -4
BT BISSE) 5 i 1, KA, BEF, B *2 (RSB B
R L% (REEHE) ; R 3, L

Kz TlE, KMERIE—LD5E%HIEL/ZRI ¥ —
L7727 M) —OFEREIT).

(1) fRC OEYRITIRMEIEICAY, 4 5017 ¥ — B4
H, 2B0OTHER, BIXU2BONL —FFER L7,

(2) IRC IFHIRRIRSF, HZHRSUREE, R, wHIK
Bl e K 24T o 720 BRGA DRIEERER, ¥ —4F = /N —
DEZEPREATV, ITEDHERE T L 72,

(3) SRC &, MLEE, 74+ A% v PEZEEE, b
a—7 (¥ —BEA6HT), N ULy a—)
T a7 —, AEEUHE LB ORMT 2175720 N T LG
MY AT A (SRCH) OHAARBZ ATV, PrEokigsst
bl afERR L7,

(4) BigRIPS &, AN Y 7 LG #H S A7 4 (BigRIPS
) & 581 A7 — VHBREEERERA 5 50
GBHRER T o720 82 A7 — VHOWEENBERA 4
A, INRAE S IRAB S = ERERG 9 5O A

Tk 16 45



2TV, F09 L 5 BONEBERA TG L2, $7-, £
HIET = 28— 8 f, BEZEPEEGR 1 A EE - A L7z,

(5) ¥—=24 bT v AR— FREETIL, () fRC AHB L
UYL —aF 4 LA 7Y kol (i) SRC
AF Y — 2T 4 OB BT THE TEHEOFMEET,
(iii) fRC BL U SRC DAFIE — L4 F 1~ HRIAIEEA B
LOEBEOBE, (iv) €= 54 VHAKHE= S —0HE
T o770

(6) CGS DA TR % 6.3MW 205 6.5 MW (2] L
7z, B BEFGHEBEICK Db T, (TR ML)
=7 v 7 ioREEHZERBRMB L U RRC & AVF OH.ZER
v TRBSTHRERIIT LT CGS TIES L7k (7°C) ot
MEBE L7,

(7) EBMOBRHRTHEY5|EHEITo 7,

UHAORRZER, T HAOBARR, *P ERURR, ** a3
i R

1. Research and development for RI Beam Fac-
tory

We did design and R&D study on the accelerators
for the RI Beam Factory. The accelerators were: the
fixed-frequency ring cyclotron (fRC), the intermediate-
stage ring cyclotron (IRC), the superconducting ring cy-
clotron (SRC), and the RI beam generator (Big RIPS) as
well as a new type of electron-RI scattering experimental
device.

(1) We successfully produced intense beams of multi-
charged heavy ions (Ar®t~2mA, Kr'®*T~0.6mA and
Xe?°T~0.3mA) by optimizing the magnetic field config-
uration and plasma electrode position. We installed the
liquid He-free SC-ECRIS in the upstream of the RILAC
and we started to make a test experiment by using it. We
also started to fabricate special ovens for producing a ura-
nium beam.

(2) For the production of a uranium beam, two draft
chambers for treatments of uranium materials for ion
sources were installed in the Hot laboratory of the Nishina
building. The chemical apparatuses and detectors for
chemical treating of uranium fluoride, metallic uranium,
and uranium oxide were developed.

(3) We installed a prototype of the HTS-SQUID in a
beam transport line of the RRC. By figuring out the prob-
lems that the SQUID and the electric circuit could not
work normally due to the stray RF and magnetic fields of
the RRC as well as the radiation, we succeeded in mea-
suring the intensity of 20 euA for 63 MeV /u “°Ar'®* beam
with a resolution of 100 nA.

(4) In the R&D study of the SCRIT development, we
succeeded in trapping stable *2Cs ions in the prototype
of the SCRIT device, which has been installed in the KSR
at Kyoto University. The number of trapped 23Cs ions
was about 107, and the trapping lifetime was measured to
be about 2s at an electron beam current of 80 mA. It is
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demonstrated that the SCRIT system can work well as a
target for electron scattering experiments.

(5) A preliminary beam test on the rotating carbon
disk stripper showed good results. We started to develop
a rotating carbon foil stripper as well as carbon foils with a
large area for the stripper. Long-life carbon foils continue
to be developed.

(6) We have carried out the following studies and
R&D’s in collaboration with other institutes: (i) a de-
sign study and prototype model test of the HOM (higher-
order modes) free cavity with SiC microwave absorbers for
the Australian Synchrotron Project, (ii) a proposal of new
HOM damped structure using parallel-plate radial trans-
mission lines on a beam duct of rf cavities for intense beam
electron storage rings, and (iii) R&D of an MA (magnetic
alloy) loaded buncher cavity which can be used in the wide
frequency range from 18 to 45 MHz without any tuning
systems.

2. Construction of RI Beam Factory

We construct the RI Beam Factory in order to produce
intense RI beams.

(1) For the fRC, we have completed four sector mag-
nets, two main RF resonators and two valley chambers.

(2) For the IRC, we have installed the rf resonators and
assembled the vacuum pumping system, cabling and pip-
ing for cooling water. Excitation tests for the magnets and
evacuation of the beam chamber have been carried out and
the specified performance has been achieved.

(3) For the SRC, we have made the alignment of the
cold mass, the cryostat vacuum chamber, the upper yokes
for six sector magnets, the He control Dewar vessel and
the injection and extraction elements. A test operation of
the liquid-helium cryogenic system (for the SRC) has been
made successfully.

(4) For the BigRIPS, we have made a test operation of
the liquid-helium cryogenic system (for the BigRIPS) with
five superconducting quadrupole triplets (STQ) in the first
section of BigRIPS four room-temperature dipole magnets
and 9STQs equipped with a small refrigeration system
have been installed, among which 5 STQs have been cooled
down. KEight beam chambers placed at the focal planes and
vacuum pumping system have also been installed.

(5) For the beam transport system, we have made (i)
the finalization of the injection and extraction beam lines
of the fRC, (ii) the detailed design of the injection beam
line of the SRC, (iii) the fabrication of the bending mag-
nets and their power supplies for the injection beam lines
of the fRC and SRC, and (iv) the fabrication of various
monitors for the beam lines.

(6) We have increased the maximum electrical output
of the CGS from 6.3 MW to 6.5 MW. Instead of the old
chillers, the CGS has started to supply the cooled wa-
ter (7°C) for the air-conditioning units in the Nishina and
linac buildings as well as the heat exchanger of the vacuum
cooling system of the RRC and AVF.

(7) We have continued the construction of an experi-
mental building.
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