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40 MeV linac A Puav
rf length 275 psec 600
repetition 20 100
duty 0.55 % 6 %
£ 2.1 MV/m 2 3 4 5
E2 x duty 2.43 24 54 96 150
beam length 40 u sec 400
reak T 10 mA 20
RN 8 pA 800
Jy=TFv 7DHED beam loss --- 1 %
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Fig. 4. 4z-mode operation of a resonant cavity chain.
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Fig. 5. The side-coupled cavity chain. The accelerating cavities are shaped for maximum shunt
impedance, and the coupling cavities are staggered to reduce asymmetries introduced by the siots.
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Fig. 4. z-mode operation of a resonant cavity chain.
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Fig. 5. The side-coupled cavity chain. The accelerating cavities are shaped for maximurmn shunt

impedance, and the courling cavities are st

aggered to reduce asymmetries introduced by the siots.
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1GeV Y=Tv7DRA
IR R

1GeV V=T v 7 2FR25hk). 2IC2BEELEFINIEZRBVWDES I,
EELCRWIZIREHREEZET. ED & 5% structure 28R 0TH 0. £
. TE2EZCBRT 20 BEC@E2ZRTEROEZ 350, b, E
ROEBBICHEZERL, 2R3 L2220 RBEETCHS), BEERFITDH
SoRPIRMEADI T VY., BB TREF. £%E=% Los Alamos 800 MeV
linac BROBOBAZ L R - ALNIBENAENAENTESETH-
T. REt. 8. B, RFFHER2ICHLT. BIZEHBLEBREERRET VT
FEZHEBELZLTWwS, I EZRRCBRIEIEVL ICEE S OBH#H
KWHFEL 2v.

BEEDBICHRE . LTOETVERELTA B,
1) #E ion source + RFQ + DTL + CCL

RFQ 50 keV ---> 2 MeV 200 MHz

- DTL 2 MeV ---> 150 MeV 200 HHz
CCL 150 MeV ---> 1 GeV 600 MHz
RFQ = radio frequency quadrupolevlinac
DIL = drift tube linac = Alvarez linac
CCL = coupled cavity linac

EORFIIBEL2Z BT ETVY., CORCZIRXNVF—LZE->TMEFD
BELABREZERAZTNENFEDORVWIST Y JRHERLZVWERIELTH D,

2) Criterion for optimized design

TR EFEETTILR DT HERI S, ExNDABEZEEBRE
RKTZ2FRBEL., LEALTAPWRBEXRIBRLIBRBT I EFOREER LV D
DTHEN. TDRHRIZ. BAEORBWI LR AH. HANVEWEZ TN
Loy BEALMESIHRDOLN D,

1. almost no beam loss at the high energy part
2. low cost of construction ( structure and rf )
3. low cost of operation

4. reliability of operation

2.E3. A MESELEREETEDERE cost optimization KHKFT 5.
1.1 beam dynamics design D FR T2 FFREL R > CHIFS W EHF D
Bk BEAWSE . rf field and phase OFEEA W, RV 4. THKET 5.

3) Given parameters
peak 10 mA, 500 s sec, 50 Hz
rf pulse length 550~650 usec



BROEHE

B 400 - 1300 MHz

COEEE 1 - 10 MV

duty factor = 7 % R WH

MBEEDEE TRISTAN 1 MV/m, 100 %

Ah=HNLTT— AFway 3.8 ¥V/m, 7%

t—svx < 1%
EEOES &

$ COST

EF constant 8 = 1, HELTEE
avra—F—FE

FEF variable 8 < 1, BT EE --> 7n/2 node

BLWEISHTHMA~NTHE )
_________ > single cavity chain
ke NEBD rITHRE

*BEBEDF 2 —= 77




Table 1 PF power @Jﬁz}‘i&ﬂiﬁﬁ (Ee=const. )
JE 3 % ( MHz ) RF power( ratio )

200 1.0
400 0.707
500 0.577 = Y
800 0.5 2ol
1000 0.447 _y
1200 0.408 Poc s
Table 2 1 GeV limac ( CCL part ).
EO Pc Length No. of cell average Z
(Mv/m) (Hi)  (m) ' ( KQ /n)
C2.0 ~ 58.17  544.9 2957 37.45
2.5 - 72.73 436.02 2366 37.47
3.0 87.30 363.43 1972 37.47
3.5 101.83 311.46 1690

150 MeV ---> 1000 MeV,' stable phase = -30° , 603 K=z

Table 3 =F M@y CCL o) average shunt impedance Z
BAwE% (MHz) z ( KQ/m )

400 30.6
200 '_ 34.2
600 37.5
800 43.3
1200 53.0

average T = 0.8 Eisb\'(b\éo
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Fig. 7 Rf exciting power of CCL 600 MHz linac
with acceleration from 150 to 1000 MeV and
synchronous phase of —-30 degrees vs.
accelerating field.
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Fig. 2 Length of CCL 600 MHz linac with
acceleration from 150 to 1000 MeV and
synchronous phase of -30 degrees vs.
accelerating field.
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Fig. 3 Number of cells of CCL 600 MHz linac with
: acceleration from 150 MeV to 1000 MeV and
synchronous phase of —-30 degrees vs.
accelerating field.



COUPLED CAVITY STRUCTURE

27z mode, 7w mode, -z /2 mode
Alvarez #E{zZE APS, side-coupled
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SINGLE CELL STRUGTURE
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