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ADVANCES IN CONCEPTUAL DESIGN OF IFMIF ACCELERATOR SYSTEM
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Japan Atomic Energy Research Institute (JAERI)
Tokai-mura, Naka-gun, Ibaraki 319-11, Japan

Abstract

The conceptual design study of high-current deuteron linac for IFMIF-CDA has been carried out
for these two years. The baseline design parameters of the accelerator system are modified to
keep the consistency among with the other subsystems, such as target, test cell, and conventional
facilities. Injector employs a single ion source now. DTL tank designs are changed to be fitted to

the decreased RF power level per tube.

In Japan, superconducting linac option for high energy structure is studied and solid state RF
amplifier with 100 kW output is considered to be used for the superconducting linac.

I FM1I F %ﬁ@WUmJ@ﬁE

1. iFLoic

ERA R B IS R % 14MeV MY D
KIBEh MRS R OER 2O L HKKE
DOEBEWH DI L DS ENEE ST IO T
WA, AW LEEAIICE L ONEE REE
bDo TNV EIrOSEXHET, LR
ERODHLMEHANERIT LOOH S, HEF T
DRFE R IRRB &

(1) 19954 9 AICH v % 72 Tk v—7
DEM 6~ . FEARKET/NT A —F DEIR
AT 2729,

219954 10 A —2 1 v VT 1 BIREHRE
T vay TPERPMIOY T AT LED
407 =7 2 — AT DOREZIT O EERESE
% SERL STz,

(3) 1996 F 5 A EMFHECH 2 MEEHHA 7 —
7vay7ThERMIPNI A MNHEDOERSL Y KR
KA DIEEYET B DIRET 2 T b L7,

£ UTMEZFREY 2 — VORKETERMAFRZ
Tﬁowﬁm RIIK1ICRTEHWC22DEY
2= )VEEFNRE LR GO -2 %) F 7 4
¥y —4y PRETE 2720 —HELEDIETEH
7t 250mA DEREEHRT L, HEIOAL L
(2) Db EIHC220DFETY 2— Vit 4.9m
DOERENDH Y, ¥—4 v P OFH] 14m FHED
LENFNEEFMICEI0 RASEL I LI
I HEFONY 7 A M) — LD EE A
BELLEVWIIIZLTWS, Mh#E2EE 100keV
140mA D A5t#s. 8MeV 125mA HJORF Q.
&K 40MeV HHDODTL R 3 v FFDAT —
Yau~NE—L R CTELHEBTAM»OK
% B 175MHz TR FiE & L Tk IMW
DORFHEIEEZEHT 5,

# 1 IFMIF nes 2 E Y o — IV Hkk

v — L EH 125 mA

Bz R F-— 30, 35, 40 MeV

A % U FE D+, 7 A FHIZ H*

Ta—T7 14— 100% CW, 7 A FHIZ
INIVAE—F

TRAZEY) T 14 —|>88%

P—AL ARy b 20cm 1§ X 5cm &

I AV F—1g +0.5 MeV FWHM

155 4R 5 40 4

HEDOL AWMLY A7 ORI kDT
WD, KBEHRBH LD TLDETFVRDOD
IR M ICEEREE L IE LTS, B
RrGoomizzhzyR— b LB THEE
FAToTWAh, BAAMIZIZA F VB, 8MeVRF
QOEARMEE, BEEV =T v (XTav),
EAFZEFR FIE (100kW) OB FEML T
Twh, I FMI FBERFHEE OM®EZFR D
KRR S HDOFEICDOVWTLUTICHRNRS,

2. BEERENEE OIIK
FIEBOBEHE L TCTMNLEDTL, &
BE)J=7v27 (SCL) RUZEHZEEEDT
L (CCDTL) o3fExkB LTV NNLR%
HEAREELSTHL—-/FSCLEE1IF T arvelL
7oo ABt2: (M4 V- LEBT) D%ICRF
QZELIEIFIVELTEFOHNZ AN F—
CREBE LD EBEPITOVTEL DERDDH
o lehERAAEE LTIk 8MeV, 175MHz & L
7o REQEDTLEDYyF V7 IRFQH
MHEDONRA YIRIROFELWEDTLY v 7
% ramped gradient #1525 2 & THIET 5,



/_%‘39.'“
N T
N A% VB
L RFQ
_df
DTL
o
= — ®
b || A = : (&)
s [ e -
L‘HEBT =
€ 1 (A) IFMIF NEBRZOL A 77 b,
MEZFE R Y — L EE (M)
S N
| ! | 28.02
R SR, opr R N
RFL%%i&\}:r‘yRF7/7*
(D JAr, L M
0 ml
o ; : my
00 | EEecwd- h:h%)-ﬂ M
d [EB-%‘DQ#:::}QG%-EE{] ED e
M | EEecisdecied | (D
D | BByl | [0
m , 1
m ; A o
o : ' i

Fr————=—=—=—=—-=-=-=== B
1) |

Il pLan viEw EL. 0.00 |

1 (B) IFMIF /#2320 LA 77 b
HEBEE ()

8 MeV ® RFQ X7 1) A#EEZ¥ A TD3 X7
AV MARL VEETENEFNEEHIZ3 DD
Y7 a ilpELTCEET S, BTERFED
i BMW IZET 5D T 3~4 EORFFL=> k

WD, EARFETII1I T A NHAD 4D
v 77— %o CRF*#HIT%5, DTLY ~
71 EH7-Y)DOREFENH 800kW LLITFIZ4k
LEHIpEEIN, FNEFN]IHEDORFFEL=
vy FEEWKTE, Ay TT—kF B
2735, DTLEHKTRF&ENIZ
6.25MW LETHH ¥ v 7 HII8MHMEL b, M
312 =7 v 27 EbY)DORF RFEHH#EEZ R
To ZOIEMCHEBTRICIE1 0 FED/ N
F v — 22 (20kW) & T % )V F — 5 22
GOKW)2'H ), TNHDDICRFFELI= Y b
¥ 1 DELTCHLENH S, HE BT OIHAR
XQF 7Ly ML AREAPRTERLET S, Z
DEPDTLEAOLDOY =20 v F 7, 90
XY FT77uvy bR, EREEY—-—LTZ S R
737 % (octupole+duodecapole) . 4 A —3 ¥
(quads) & EN 5,

=2y b LY — A5 OFEIZMDY T
VAFALEDA =T — AL LTIREKRD
R TH 505, ED 10 ERMAE TRV F =4
MZERICE Y E— 2 BRI ITIEoTLED
ORI O DEE L) LEND 5,
IR ARIKDORET IS ()1 ¥ — 7 =z — &
DORE, Q%4&EM. (3 RAM., )E{ELRIE
BRUOGHARBREREHICOWTHREI R ENT
Wb, EHlIZINbrx b eI L/-aR M &
MET7  ORETTLDHTVD,

3. 5HBDOTE

BE2RFTORBEMEEL SEERICTR S &
52010 BICT7 Ay FTREDERHET
— 2 ay TP NE, RICFEENLTNVS
THEFEBEVP)TETRASEL T4 —%
FEART 5 70O E 7 1000 BEf % 8 2 5 BHaH D
A4 VEOFEFE, R F¥IEE(175MHz, IMW)D
FIERER, KERAEIEZRFQ, DTL, SCL)
FI%E. BASE Y — LGNS B e JERE A ¥ — A
TWHAMT ESPLGREE 2 B,

% 3K

1) M.Sugimoto, Proc. of the 20th Linear
Accelerator Mtg. in Japan, held at Osaka, p.9
(1995).

2) IFMIF-CDA Accelerator Group, LA-UR-
95-4416 (1995).

3) IFMIF-CDA Group , ORNL/M—-4908 (1995)



‘ 2.50
Y
1.50 7.06
rmeetwsr 02”“
L 0. 2% le—— %, 50—
SIGAT -
"“-% \Z ll —— 3. 85 ——]
)
0.56
Al

AV \

GQUADRUPOLES '3[

L-10° ‘—ENERGY DISERSION J'\‘L

DIPGLE CAVITIES

TR D

1|

FEA

|

2 =7y FDE—LE

Total AC Power Required = 19.3 MW
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0.22 MW
1
AC for
Injector,
Linac
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17.6 MW
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1.4 MW

Eleven 175 MHz, 1000 kW Max. Power RF Stations:
Total RF Power To Tanks =9.0 MW
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- Three RGDTL DTL DTL DTL DTL DTL DTL DTL
1 Injector 1 Segment i rani 41 Tank #2 (| Tank #3 Tank #4 [T| Tank #5 [T| Tank #6 ]| Tank #7 [J| Tank #8
L= 208 cm 67 cm L=386.8cm |L=3143cm L=331.7cm L=3135cm {L=3109cm L=333.1 cm L=321.9¢cm L=339.8cm
367 cells 22 cells 15 cells 14 cells 12 cells 11 cells 11 cells 10 cells 10 cells
1.10 MW beam 0.54 MW beamy§ 0.49 MW beam{ 0.52 MW bean] 0.49 MW bearmy 0.48 MW beam] 0.51 MW beam | 0.49 MW beam} 0.52 MW beam|
1.68 MW wall 0.26 MW wall §0.27 MW wall | 0.28 MW wall | 0.27 MW wall § 0.27 MW wall | 0.28 MW wall 10.27 MW wall | 0.29 MW wall
140 mA 126 mA 126 mA 126 mA 126 mA 126 mA 126 mA 126 mA 126 mA 126 mA
100 keV 8 MeV 12.31 MeV  16.20 MeV  20.31 MeV  24.18 MeV  28.01 MeV 32.08 MeV  35.99MeV  40.10 MeV
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