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ABSTRACT

An 1.54 GeV S-band linac for the Accelerator Test Facility (ATF) has to inject multi-bunch beam of
electrons into the damping ring. To meet the energy goal 1.54 GeV with given site constraint the
accelerating gradient has to reach 33 MV/m with beam loading. The 3m-long structure obtained the
maximum accelerating gradient of 52 MV/m at an input peak rf-pulse of 200 MW without any problem.
At this level, an average field emission current from the structure was 0.34 nA per rf-pulse. The
microscopic field enhancement factor 8 was 70, which was obtained with Fowler-Nordheim plots. The
first rf processing time of an accelerator unit is required the 200 hours up to a SLED peak rf-power of 400
MW with rf-pulse width of 1 ps.
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Operation frequency 2856 MHz
Phase shift/cell 2r/3
Electric field distribution Constant gradient
Structure length 3 m
Number of cell 86
Quality factor 13,000

Shunt impedance 60 MQ/m
Attenuation parameter 0.57

Group velocity 0.0204-0.0065 vg/c
Filling time 0.83 ps
Peak surface electric field (Ep)/Axial 1.9-2.1
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F10D/¥F A — & — £ SUPERFISH?* 5 K% 723m &
MEEDE, [E, ~2% F\ TRAREEFR(Ep)id

E, [MV/m] =7.38x+[P, [MW] 6))

TH5x6N0%, OFHC-SNERMEEEFRMEE,)
ECNILEHERETH S DERBHETI) DE
4% % & & b3 Fowler-Nordheim Plot (F-N Plot) (%

9 1.5
L .. [-6.53x10 ) J o

EX BXE,
THEZ6N3, ¢EADLERY, pIEENL
SR EHE D S DL DN E % 7~ 3 Microscopic field
enhancement factor T& 5,

3. IEL=y FOKBHRE

BlIICATEY =79 2DV ¥as—NE1=y b
DEEBERABEBELRT. MNHEL=v I II8SMW,
45us7 54 X b a /8, 400MWASLEDH!I < £ ~

— 246 —

D REAEEED), 2K D 3ImEIEE THKT 5.
IEE D EBABUE,, EY)EATI<A 7 aikES

(P,) 2FHAIL T(HRD k0 7-5HEETH 5,
TOSHIBA, E3712

80 MW
4.5us

2-iris o=
SLED [~

FARADAY CuP

FARADAY CUP

RV
{ 3 m Acc. bl I 3 m Acc. ]:I

200 MW

52 MV/m 52 MV/m

42 MV/m /’ 42 MV/m /l
'1 120 MeV ’| l" 120 MeV

Energy Gain with Beam Loading
1 ATF) =7 v 0L ¥as—in#Hz=y b

Accelerating Field
(no beam loading)

ABREEBEIEKERAREBNOEEEERLI-C
EDEVWHRTHERENTW/ADTRF Oy ¥
VTRHEEITo 2, FHEMTOIIAIILH
2008 D EHBIRFFuty Y v 7iIC, €—28H
200MWAS AT RE & % ) JRKHE B A RS
S2MV/mICEEL 2o TOBREEICEETESL T
EEHERALE. 1ERFF/OEY YV IPETT S
&, KRR L THEZENFRESE, HEsHET
200MWANI DT REE & B & & 2345540 - 72110],
24 /OB BENDE= Y —EBERETRT.

m .O0m
Ch3 100mve (@il 50.0mvQ

H2 w47 uEBHOE=Y ¥R

B2iCRL-E=y —EFNIFEHIZZ 54 A b0

v 171 (80MW, 4.5ps)0 2% H IXSLED & 24K 0 ik
BEhoDREESNT, SLEDERO ¥ — 2 BHOBT
THII00kWEREE L FEH I/ &V, 3FL 6 TIT4E



JAERI-Conf 94-003

Bidk4 IEED AFTEII(E— 27200MW)TH 5,
SLED®H i3 R B IC BB B THA T 5D T,

112 7R U 72 2242~52MV/m D JIE B4 12 %

5, COBE, V=TvrD¥—hu—F4 7
WKEBIANF—BREZRL T, €— ANH

E3mENEE MK 2D 120MeVE R D, 754 A b1
V1KY 72 ) 240MeVD TR )V F—FIS LT T &

Al ol

4, REBHE R

XKL DNMFEDTHIZTZ 75 F— 1y THEHR
EoS—%REL, NEEOREERL VT X —
¥ —ICERBMERL 2FHHIL 22, BE3ICENS
DF-N Plot% 7~ 3,

E_=99.4 MVm
» 3m LONG STRUCTURE
10 v
Q@ hS H
] N p=72 for #4 STRUCTURE
€ 1o® \“-./
— N 9
L ‘ 1
£
2
2
10
) hlS
Ch S
£
o
o
102 Lo PP
110* 1.2 10° 1.4 10° 1.6 10*

1/E. [mNV]
B3 V¥a5—im#EL1=> b DFowler-Nordheim Plot

2ADINEE OPIIFE LR LI0BRESRON, &
DT LD HIMEERNRICERISEFTT S L) 21E
BERMED R CHRDIESDENRP BV Edb
o LIZENICRL D HPREBOIFEEE SRR
ZoTWbIldbhdb, TITHILIXFHET
HAHH, CNEIPSIBEDER/ SNV ADE — 2 {HICH]
HY 5 &, E,=104MV/miZ B\ THKK03mA O
E— 2 BRLIRELRZVWI LGN B, T OB
D¥h FBIBARE, 1352MV/mIZHST 5, ThiT
&0, 33MV/m D€ — AfEE S HEZVWEV R
60

539

MEEOBRHH B L ERL, BERLIET
REREEEREL T 55, 3RO ERFHITE
%o — F(MAFIA)IC & 5 4 75 — EBOTERE,

OFHC-$A#1E DHIPALEE 72 & N IIFG L REETO
MAL TEOEERAREMEEREO 7 u—%
B LN, chit &Y BERARICBIT2EER
EEHZOEHLERBKEER 2 KIBICBRIES T
EWEI L. TR L 72400MWAERE BB
Fik, £TILC DRREHEN 7y 5 ATERIL
WHETI L 72100MWAR 27 5 4 X b 1 7, 400MWAL
SLEDEI)N )V A MR, ¥ — 27 BJI1200MWAL /S )V
2 ZEEH8302) % & FIZ400MWRR KB ) B E SR a T
WS, ThOEBE HRTAFTE 5K
DHDTHHN3,

ATFY) =7 v 7, BEM&ESRE L ROL
TW5150MeVD AFTERD H ¥ — AI#EEIT o T
b5, I TREICIEEE200kVORETHEH
W72 8nsfIfBD TNV F Ny FE— LR LRV
— ADWEBORR L MREFMLOTICE—AT
VI VAREEBI R oTWD, EHHFNOE
Bi39s EEDORILICET s e BELL T
5o

1 : HIP (Hot Isostatic Pressing), EIB2Hh CHR L BED
2 FIAL-ERM OB ERMN. FIEEDOFHC-4RIX
800C, 2,000kgf/cmZ(Ny 7 R ) C2REHME 2 B % o 720

BE 3

[1] JLC group, KEK report 92-16, A/H/M, National Laboratory
for High Energy Physics, Japan, December 1992.

[2] Z.D. Farkas, H. A. Hogg, G. A. Loew and P. B. Wilson,
Proc. 9th Int. Conf. on High Energy Accelerators, SLAC
(1974) p. 576

[3] Eiji Tanabe, IEEE Trans. NS-30, No. 4, (1983) 3551

[4 G. A. Loew and J. W. Wang, SLAC-PUB-4845, January
1989

[S] H. Matsumoto, M. Akemoto, H. Hayano, T. Naito, S.
Takeda and S. Yamaguchi, KEK Preprint 92-84, August
1992, XVth Int. Conf. on High Energy Accelerators,
Hamburg, Germany

[6] S. Yamaguchi, Proceedings of IIl Workshop on JLC, KEK,
February 18-29, 1992

[7]1 H. Matsumoto, M. Akemoto, H. Hayano, T. Naito and S.
Takeda, Proc. of Particle Accelerator Conference, May 1991,
IEEE, New York, p. 1008

[8] H. Yonezawa, S. Miyake, K. Gonpei, K. Ohya and T.
Okamoto, Proc. 14th Int. Conf. on High Energy
Accelerators, Tuskuba, JAPAN, 1989, p. [1177}/219-224.

[91 H. Matsumoto, H. Baba, A. Miura and S. Yamaguchi, NIM
A330(1993) 1-11

[10] S.Morita, AHFESR

[11] H. Matsumoto, S. Takeda and S. Yamaguchi, KEK Proc.
93-10, August 1993, p270-274

[12] M. Akemoto and S. Takeda, Proc. of the Linear Accelerator
Conference, Albuquerque, USA, 1990

[13] S. Takeda, M. Akemoto, J. Urakawa, K. Oide, T. Naito, H.
Hayano and H. Matsumoto, KEK Proc. 93-10, August
1993, p53-58

— 247 —



