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Abstract

In the J-PARC linac, an intermediate-pulse with the comb-like structure is shaped by kicking an unwanted beam by
the RF-chopper cavity installed in MEBT1. Therefore, the cavities lying downstream of the RF-chopper have the beam
loading with this beam shape. The present feedforward (FF) system which assumes the averaged beam current and not
the comb-like beam was operated in the present LLRF system, because the beam current in the linac was lower than the
design value. However, it has been difficult that the required precision for the RF system is satisfied with increasing beam
current. Thus, we performed the beam study of the beam loading compensation with the same shapes as the intermediate-
pulses. The positive results for the cavities of SDTL and DTL with high Q values were obtained compared to the present
system. On the other hand, when this compensation system was used in the case of ACS cavities, the neighbor modes
were excited by the input RF. We have to improve the FF system for the operation against the real beam.
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Figure 1: Typlcal structure of (a) an 1ntermedlate pulse
with 1.227MHz, explanation drawings of (b) a macro-pulse
beam loading compensation, and (c) an intermediate-pulse
beam loading compensation in the J-PARC linac. The yel-
low filled regions and the green hatching regions show the
beam structures and the FF outputs, respectively.
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Figure 2: Output signals of an O/E module installed in any
stations for four patterns of intermediate-pulses. The pulse
width of an original signal is 456 nsec.

Table 1: Conditions of Beam Study for an Intermediate-
Pulse Beam Loading Compensation of a 324MHz System

RF Station SDTLO7
Beam Current 40 mA
Thinning Patterns four types
Width of an intermediate-pulse 489 nsec
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Figure 3: Results of (a) amplitude and (b) phase stabilities
using an intermediate-pulse loading compensation for a 2-
bunch operation in SDTL0O7. The green solid lines indicate
the stabilities using a macro-pulse beam loading compen-
sation.
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Figure 4: Results of (a) amplitude and (b) phase stabilities
using an intermediate-pulse loading compensation for a 1-
bunch operation in SDTLO7. The green solid lines indicate
the stabilities using a macro-pulse beam loading compen-

sation.
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Figure 5: Results of (a) amplitude and (b) phase stabili-
ties using an intermediate-pulse loading compensation for
a certain thinning operation in SDTL0O7. The green solid
lines indicate the stabilities using a macro-pulse beam load-
ing compensation.
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Figure 6: Results of (a) amplitude and (b) phase stabili-
ties using an intermediate-pulse loading compensation for
a certain thinning operation in SDTLO07. The green solid
lines indicate the stabilities using a macro-pulse beam load-
ing compensation.

ZefforplE OV A B — A B i o B & I L 72,

4], 324MHz A5 —3 3 » @ SDTL07 & [ARED
DAC /126 FF RIE&E - (AHHED N7 X —F iz
PeaE L 724412, CHOP DELAY % 4% 4 2 Jii:ofat
L7z, ZDEEDE—LTBROFERZK 7 IR T, %
LD, 2 7 0 OV A Y — A AR 2 L 72
BED (a) IRiE & (b) MR Z LT, BEOHRMND,
ROV R B — A AfTHE 2 L 22 5E ORIE & 47
MHHETH 5, w7 a OV A E— LA AfHIEDOFEH &
g U, e b K EEAS R W CHOP DELAY fED B AT
b, IRIEFEEE 0.737%%5 1.150%I12, SAHKSEE 0.325 deg.
750.872deg. EHALL - L VI FERBB O, 22
T, FFiRIER - fAHE S R D - 7 % i
A% v Vv REML D, v 7030 A — LA fiiE
DEEE L DSEET % LI FEREE R » o7,
FLFBDOPIT AV HENRTIRA—=FELTAF YV %
7o, HLOWRZ2EL ZENTE RIS, T
bt BIRTIX, 972MHz AT —3 a v CldHfE oL
A —LEMHEZEALZWHBR WL E W) SR
o7,

42 22 RF #RIE - H74H

R OV R B — A AT E OB T L WG
BonhrolZ £ 5, ACS0l D RE 7SV AWRTE %
LMLz, R8T 1 Ny FiilETE— 4035
2LE, K9ICE—LDR\VE ZFDRF D (a) IRIE (b)
Pt % N T2, 875 FB OEMIZEEDH & ¢
VA E—LAMHIE %) FF 2D AN &, &6t
RIREDEL CTOD 2 EDTD 5, £, K9 b

220k E, ROV R E— L AMHME I 1 N TR R E L
7R FF 2L Tw 3,

S 24F T
; 24E | (a)
g 22
£ 185
ERYS o b
S 1
2 14f-\w
Y e N
= F
E 1f
< E
08F
0. L L L L L L L
10 20 30 40 50 60 70 E
CHOP DELAY [usec]
ERrs [ (b)
2 120
&
z 1
2 s0o0000es” O
N ‘,f‘ “'toam_
&
2 0.6
2
L
A~ 04
02
10 20 3 3 E 6 7 30

CHOP DELAY [usec]

a a a a
Figure 7: Results of (a) amplitude and (b) phase stabili-
ties using an intermediate-pulse loading compensation for
a 1-bunch operation in the ACS01 station. The green solid
lines indicate the stabilities using a macro-pulse beam load-
ing compensation.
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Figure 8: RF (a) amplitude and (a) phase in the beam condi-
tion at ACSO1. When an intermediate-pulse beam loading
compensation was used, some oscillations occurred.
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beam condition at ACSO1. When an intermediate-pulse
beam loading compensation was used, some oscillations
occurred.
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Figure 10: Frequency components from the FFT analysis
of Fig. 8(a).
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a tail of a RF pulse in the ACSO1 station.
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