PLA-90-10
1 /11 /90

1GeVY = 7 v 7 & & ¥
1 GeV LINAC DESIGN NOTE

= H (TITLE) 1 GeV Proton Linac

#3%# (AUTHOR) T. Kato

% (ABSTRACT)

A 1 GeV proton linac for Large Hadron Facility is preliminary
designed. It consists of three acceleration sections, a 3 MeV-400 MHz-
RFQ linac, a 150 MeV- 400 MHz-drift tube linac and a 1 GeV - 1200
MHz - coupled cavity linac. Fundamental parameters of these
structures are preseneted and discussed.
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1 GeV PROTON LINAC

T. Kato
National Laboratory for High Energy Physics

ABSTRACT

A 1 GeV proton linac for Large Hadron Facility is preliminarily designed. It
conists of three accelerating sections, a 3 MeV - 400 MHz - RFQ linac, a 150 MeV - 400
MHz - drift tube linac and a 1 GeV - 1200 MHz - coupled cavity linac. Fundamental
parameters of these structurés are presented and discussed.
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ABAFu VEED OASEIC 1 GV BTFY =Ty 7 2 HERAT B, 1986F I THH SN

B o TE 2, ARIZIBE 1| FMIcb =3 EE 22 EHTWE., TR, &F
6§ Az KEKNTCRELEKRERFY =T vI7—% 77 NV—70&ExF (INEZDHER)
DEREZ->TWSE, BERENBY=T v I7DEEERCRT.

IR N¥— 1 GeV v—LER 20 mA

E—A A8 400 us BEDEL 50 Hz 2% #5000
PHNREEIAS WE, BARIEELTEW UL RIET duty RS WESIRF LTRICHE
BIREHER D, 2ERELToAKC. MEBREASHERET 200, FBET S,

2. 2D ,

Fig.1 & Table 1 {= 1 GeV BEF V=T v 7 DHBRERT. V=T Y I DERLBNTA—F—
NDE RSB WTEERESHE . MESETHB. DIL ( drift tube linac, 400 MHz ) & CCL (
coupled cavity linac, 1200 MHz )& effective shunt impedance ( ZTT )% Fig.2-3 IZ/R7Y.
RFQ oinEah®Eit. EQMC 2=y P VOES KBTS, #-T. Fig.l RRT LI,
WFLRNF - T, MEEOHELERIFL IV EROMEHEZRE LT
2. EEOSBEEATIZERTI} 2 ZAEKOFPHIRCEHT 50T, 2ROAEKEFE
REMFHTH) . FAEKRS FF BE. SETREMEEHE. RETC—LMEFEFREL
TikD 35,

3. RFQ & DIL

DIL DEH &S 400 Miz 2T 5 &, RFQ DRBKEHEALIN X —DRUFTHEREZ S,
RFQ ORFHEDT 7T F 2 ek, e<a®/B A (BREHH—ENDK. a=bore radius, B=v/c
, A=wave length ) &2 50T, FEEMEVWHHEZ L, €T 400 Mz X ik, 200 MHz
HELLND. BEDBACBLRIBIET 777 VY ARESREVWERERIZ V. BRED
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BRI, DIL DMEFBMDT 7277 VAN T AH S 3B HNEEL ). £1it. DILA
@ phase damping 2% T. CCLH ¢ beam dynamics % U C beam loss C%¥3 3., DIL i
HEDHEFRIE FODO DAABATIT) ENEZ b3, DIL ADAHIFINX—2E b BHIC.
VAHEA 90° & 60° DBARLHELHRBEIEE Fig.4d IZRT. AFHZ R ¥—% 2 NeV LI E
K ENIZ, AABBADHEBERNEL N ZEITH B,

4. CCL

ZFOf#EE L LT, TRISTAN i[cEH &L TWw3 APS ( alternate periodic structure ). 4t
12SCL ( side coupled linac ) HEHIC B> TE Y. SARDOBITICERLNE, AFICFAL =
HEIE SCL DT F—REAL T WA, CCL Tiifocusing systen (doublet ) %4y 7 &4
VIDHIZBBIRZ22DT. BAMT I/ 7V AEBRTIEC—oDI Vv IDERICEHR
55 (2 ~3n), FATHIE-FREMDEZVWR/2 E—FTHB. A —HoDE—Fi
EAMRTWRZHIRIZWF 2 WELS N 2L M&ETRIE.N <y xQ /2 (7= coupling
coefficient, Q = loaded Q value ) A*2%FEL%Z 5, ¥=0.05, Q= 7000 &JHiX. N <550
&2 B, 150 HeV TlE. N =400 &ETHIEF V7 KSIE 130 &2, THHBFIATEER2Y S
AR DB SHEHE RF systen DHF E 2. B TERBITREMETH 5.

—2DF Y 7ATHFRMEENT LIIAEZS 2 5. MEEDOHREDR I L. ENVEE
(BAL/2) 7 I AT—ENHMEE L\ (constant B structure ) 2t ZDIPAIZIE.
C—ADREMEINZ S 2 2L ) (phase slip ) MESHEIZ KD TS, DIL DL
ENVEREEEFANIE (variable B structure ) phase slip DEEIXZ {22 ELTH.
BifE 2 PSR ). RF tuning 4 LB 2 3.

AMHED S 7 DREEZHLSTHIHEREN (a— o7 EmR) |  BFmMT7T7€77
AEKRESTIENERD, ZOBE. FYIBOFY 7 F AR—ZIFERBEL 2D,
(constant B structure i) phase slip #NEL L 2BIFEE->THRFHDT 777>
Ak EPTH (Fig.5) .

MEEBDBRIIS - LHBERMETH 200, BB S (LR 5000 ) | Fo = 4
W/nk2->TE ). rf defocusing Jfy (Arf) OHEHAE L2 3, FIRIZ. BFOTI7L7¥
YR, BE—ADAS RF IHHICAZ{ BEENS (Fig.6) OT. E—Au XDEFVICLEE
5235,

5. &8

EEHL—LBEPKEVWDT. E—sux2&AWIBLE51c (12 LLITF) BELZIFHE.
EFROERICFRERT,. b—avIalb—YaviIE. 7y 70EHENHAICERENS
HERIZHIELWbDMEN . ZDLk. Eonke—Lu—TIU72E25 L. BEIZKEWN,
EE XM

1) XKENFa FEER. FORAERTEHAM. 1987404,

2) KENFu  REMESHRES. RRAERE TR, 198646127 . EFHRTZE.

3) T.Kato, 1 GeV Y =72 7 kA . KEK, ASN-259(1986),ASN-265(1987),ASN-271(1987),
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