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l Beam injection with pulse-to-pulse variable charge and energy
l Device parameters change at 50 Hz (20 ms)
l Pulsed magnets commissioned at 3-5 sectors (2017 autumn), and 

many more have been installed also in this winter.
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• The growth of the jitter emittance has been 
nothing to do with the small hole.

• Strong correlation between orbit jitter and beta 
function.

• The beta function after the target is large to 
squeeze the beam sizes to pass through the 
hole, which causes the large orbit jitter.
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Although the jitter 
emittances are still 
increased as shown in 
the jitter emittance 
plots, it is known that 
this jitter becomes 
smaller when Jarc's
dispersion leakage is 
reduced.
They are small enough 
at the end of LINAC.
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Beam Jitter Sources
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Beam jitter (cause and remedy)
① Binarization from the Pulsed Magnets

• Currently under investigation
② Binarization from the RF Phase

• Connector or Cable Problems
③ Large variation of RF phase near the zero cross

• Use the energy knob closer to the top of the RF wave

0=: . 14

.= F= A = A = 9:B= =F)

(L )L

, )L , (L

8 4AIF9 8 49 GIC

F F=GG 325 A 9I IC )

. .=9C = =F G 9:ABA 9 A



 

1. 90 ,

������ �����

9 41 -. 1 991 9 .12 1 9 1 41
-. 1 - 4- 0 -90 4 - 2 1 - - 10

41 991 93 - - 93 9 -
.1 119 41 -. 1

4 0 93 - 2 -. 1 9 .1 119
41 -. 1 21 1 1 -9 1
9 4 9 1 4 0 9 1 41
991 1 1 1 991 10



  

1 ) % ( / 2

C1: RF voltage C1: RF Phase

B

91 IFM B C L K M I

4F LMKI INM NM IP K L LM F R
3 N IFM B 9 BNF MIK  3 9 M MC LN C B IA .0 F IFM B
3 8C L 3 9 LM F R M I C I I CINK
3M L F MI LM F LC MC 3 9 A 8C L (

8KIBK LL IA 537.0 NMNG % ,

IG M G L MC .0 F IFM B AIK F LMKI IP K LN F KI L

 / / G KB LM F R M I



3 9 9 C 9 8 A 9 9 G 98 B
F 9 9 BA8 B 9AF 

  

 

, ) ,
 ,

9  A8 ,

sI BA FB 98 F
99A BA FB

sI
BA

FB
98

F
1

FB
2B

2

F BG F 9 C B 9 F F B C9 M A ABF 9
9 B A 98 B BA F F 9 9 BA8 B 9AF F

CB F AF FB 99C F 9 9A9 C 9 8 FB N B O 
49 BG 8 9 FB G 9 F BA FB A 2 9  

 2 B 9 B . 0 A GFG A

L

M

N

O
P

3 9 9 9 F B B 9 1 FB2B A F 9 3 



0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5
GPT position [m]

0

50

100

150

200

250

300

350

400

st
dt

 [p
s]

C G A L : I7
s  F 9

6 47GF

6 8 7A : B7A 9F B G 8 B9 B= F 9G CB F F A 7G : G G 0 6 9C:  

 ) ( ) ) (  

8 B: 03

 C= FF C 214,. B 7 G AB

B9
B=

G



• 5 L 9MGCGA OCLB G- F

I

4H L CL MG B
HMG LB F

80, : 80, :

• 4HN

8HF L CL MG B
O H N

9B L CL MG B II OBC LB
IB H LB MG B O GHL B GA
,P LB . IB C LR

9 4 L MC

 ) ( ) ) (  

. G , 3

L O

: OHM C LH FHGCLH LB IB C L H LB 80,
OBC B G L LB , M LH LB L CL

HA H 214 - CG MLMFG

9B MG B GALB C BH L GHMAB
3HGCLH MG B GALB OCLB L F



��������

0C 8G C 68 C9 ,  9 C 4 6F
4 FF 103 FG 9I 6 G BC )
• 26 CAI 6 G G FG 9I A6G 9 G ,
0C 8G C 6B G CC C 4 6F

BB6 I

. C9 , 2

0CG 9 8G C

0C 8G C 6B G CC C 4 6F

(



 . . .. .  
1 = CA =H A AMEMEIH =MA =P  
• 7 9 1 3- 5R
• 52 - H1 5R NH AL
• 72 - H1 (5R. 5R 5R :3  NH AL
• A = A AHINC BI M A MI N EHFA MEIH
2GEMM=H A : ALA =MEIH
• A EC ELLNA BI M A 04

3A ) , ( H 0 4

( HFA MEIH A=G BI M A ACEHHEHC IB : =LA (

+



()  

• FC I EQK
• 71 92 92 - 41  
• FC I EQK
• 4. (84  
• 4. ) 84  
• 9 C QKAFC
• .QKAFC
• -AACIC PGKE P QAPQ C T  

• ( BCE CC 8C EC 7GKC
• FC MQI CB CKB DL ) 4 C R GI IC KLS
• ) 4 LMC PGLK SGII C C B GK Q C

• 2 EQK
• 41
• BCE 2 EQK
• , BCE 0 2 EQK
• .QKAF L M C PC .  
• -AACIC PGKE P QAPQ C T  

GP KG

( BCE
CC

C EC IGKC

2C ( , KB . 38

FC I 3QK

2 3QK

71
92
92 -

41

5KHCAPGLK C DL PFC CEGKKGKE LD 9F C

 



  

dI

dt

����
Inj

= Ne frev
<latexit sha1_base64="Hxf9dA6+LThPfQq5wkZmT9WHje0="></latexit><latexit sha1_base64="Hxf9dA6+LThPfQq5wkZmT9WHje0="></latexit><latexit sha1_base64="Hxf9dA6+LThPfQq5wkZmT9WHje0="></latexit><latexit sha1_base64="Hxf9dA6+LThPfQq5wkZmT9WHje0="></latexit>

3 AMPLE . HARE E AQAME EQ

���
8IFE IME REC :B/% , 7 / 0
8 RR =A E M0 REC

FQE /% 6
1 EN /% N2

FQEP/ 6
NBTNCH/
EFFIN /

Ne = QBTend · frep · nbunch · e↵inj
<latexit sha1_base64="LQsscpx38xBV2ILxVEn8IqGMpkw="></latexit><latexit sha1_base64="LQsscpx38xBV2ILxVEn8IqGMpkw="></latexit><latexit sha1_base64="LQsscpx38xBV2ILxVEn8IqGMpkw="></latexit><latexit sha1_base64="LQsscpx38xBV2ILxVEn8IqGMpkw="></latexit>

3 EN IF RTCH A L CHAQGE IN EC I N HE AL BEAM CTQQEN CAN BE EP
I H 6 IN EC I N

= 3.5mA/s
<latexit sha1_base64="8amlSQfTGlLgUwd9ey6MqivkmzQ="></latexit><latexit sha1_base64="8amlSQfTGlLgUwd9ey6MqivkmzQ="></latexit><latexit sha1_base64="8amlSQfTGlLgUwd9ey6MqivkmzQ="></latexit><latexit sha1_base64="8amlSQfTGlLgUwd9ey6MqivkmzQ="></latexit>

4EB  %- N 1 59

7N EC I N BEAM F Q HE BEGINNING F HARE

⌧ = 600sec
<latexit sha1_base64="sA9vHSgUp0aq6Lk28Fp4S3e4t+Y="></latexit><latexit sha1_base64="sA9vHSgUp0aq6Lk28Fp4S3e4t+Y="></latexit><latexit sha1_base64="sA9vHSgUp0aq6Lk28Fp4S3e4t+Y="></latexit><latexit sha1_base64="sA9vHSgUp0aq6Lk28Fp4S3e4t+Y="></latexit>

�dI

dt

����
Loss

= 3.0mA/s
<latexit sha1_base64="s+BtsLlUX3SCiw4ZMf5JKmUJh0o="></latexit><latexit sha1_base64="s+BtsLlUX3SCiw4ZMf5JKmUJh0o="></latexit><latexit sha1_base64="s+BtsLlUX3SCiw4ZMf5JKmUJh0o="></latexit><latexit sha1_base64="s+BtsLlUX3SCiw4ZMf5JKmUJh0o="></latexit>

-

0RRTME FQ M HE LIFE IME F HARE

for I = 2000mA
<latexit sha1_base64="aqFiKmJlWKTNc7yBjRkXrjOOqRA="></latexit><latexit sha1_base64="aqFiKmJlWKTNc7yBjRkXrjOOqRA="></latexit><latexit sha1_base64="aqFiKmJlWKTNc7yBjRkXrjOOqRA="></latexit><latexit sha1_base64="aqFiKmJlWKTNc7yBjRkXrjOOqRA="></latexit>



 

.   C + 1

+ , +4 + , +4

+ , +4 + , +4
-3 C 7

. C7 3 F I GDB 13
2 7
2 7

5

1 7 G B CI
7I I

IG 7B D +4

C,

C,

1DG 7B I 7I +4 C

4 G CD F I DC I 7I
I B II7C9 D
7 9I I +

0C 9I DC 7B DG I CC C D 2 7



.0 2 . 1 0  
3 4 A A=G
IGGDLLDI D B

= . LA I

A IGGDLL%
= . 0

A IGGDLL%
= ( LA I  30 10: A +
A IGGDLL%
= ( ) + LA I

I =G A A IGGDLL%
= ( ) + LA I L
A IGGDLL% = .R+ LA I L

=G A A IGGDLL%
= R+ A - Q 0
A IGGDLL%
= .R+ A - Q 0

, 2FA I
, ILD I
, IP A AFA I

( 0
C=LA(

0
C=LA

I = DI
S

DGA R

. 1 5 9 5 9 1 35 251 13BB 3 B2

. 1 5 : 5 9 1 35 251 3 ::9 9

Schedule

D CI I

0
C=LA)

5G I A
3 B

1D A 3 .

1
0IGGDLL%

A=G
D A LAL
D L A L

IP
2GD = A

A=GL

D B
5 EA DI L

IP
2GD = A
5 EA DI L

0 5 5 9 B B 5 3 54B:5
1 29 49 931 9  

52 4

B 5

45 55 :9 5
514

,F 5 1 9



 
1FB AGF 9 C IGLF  -0! LIAF 9
• 8 MA9 AGF G AFB AGF 9 9AF P I 9 9 F I P GL

-0 GLI
IG I G 214,. L P GI 9L L F

• 8 MG 9 9F 9 GFA GI G G G - 3 9I GN I L GG
• 1F 9 ( N NGL AC G L G 9F G I9 9 C GG

( 1FB AGF 9 GI AFFAF G 9 (
• 8 9I 9F I A AGF I9 9I FGL GI 9 ( ( O
• 8 L A GI A 9F I IM9 AGF 9I F AF 214,. 9F

-8
• 3GI L A GI 214,. AF L AF -8 9I AF A F 9

) ( F - 03 (



������

 .,



 

for I = 1000mA
<latexit sha1_base64="91ktj5y+BseFt0ljiOcNEVuoFAE="></latexit><latexit sha1_base64="91ktj5y+BseFt0ljiOcNEVuoFAE="></latexit><latexit sha1_base64="91ktj5y+BseFt0ljiOcNEVuoFAE="></latexit><latexit sha1_base64="91ktj5y+BseFt0ljiOcNEVuoFAE="></latexit>

dI

dt

����
Inj

= Ne frev
<latexit sha1_base64="Hxf9dA6+LThPfQq5wkZmT9WHje0="></latexit><latexit sha1_base64="Hxf9dA6+LThPfQq5wkZmT9WHje0="></latexit><latexit sha1_base64="Hxf9dA6+LThPfQq5wkZmT9WHje0="></latexit><latexit sha1_base64="Hxf9dA6+LThPfQq5wkZmT9WHje0="></latexit>

1T MIB ,

⌧ = 1200sec
<latexit sha1_base64="j4Pp0suOArx/vgh9RoI3SMb6H5Q="></latexit><latexit sha1_base64="j4Pp0suOArx/vgh9RoI3SMb6H5Q="></latexit><latexit sha1_base64="j4Pp0suOArx/vgh9RoI3SMb6H5Q="></latexit><latexit sha1_base64="j4Pp0suOArx/vgh9RoI3SMb6H5Q="></latexit>

���
FCB F B B = % 8  5 L .
L : B . B =

CNBR H
9/ B A 0
CNBM % 4

Q E
BCCF G

Ne = QBTend · frep · nbunch · e↵inj
<latexit sha1_base64="LQsscpx38xBV2ILxVEn8IqGMpkw="></latexit><latexit sha1_base64="LQsscpx38xBV2ILxVEn8IqGMpkw="></latexit><latexit sha1_base64="LQsscpx38xBV2ILxVEn8IqGMpkw="></latexit><latexit sha1_base64="LQsscpx38xBV2ILxVEn8IqGMpkw="></latexit>

�dI

dt

����
Loss

= 0.83mA/s
<latexit sha1_base64="VDbkeegopi1H5Mvz3KJLsKXMyyY="></latexit><latexit sha1_base64="VDbkeegopi1H5Mvz3KJLsKXMyyY="></latexit><latexit sha1_base64="VDbkeegopi1H5Mvz3KJLsKXMyyY="></latexit><latexit sha1_base64="VDbkeegopi1H5Mvz3KJLsKXMyyY="></latexit>

= 1.8mA/s
<latexit sha1_base64="0n1FRw55uY6aOIQNE10hJnHlNnE="></latexit><latexit sha1_base64="0n1FRw55uY6aOIQNE10hJnHlNnE="></latexit><latexit sha1_base64="0n1FRw55uY6aOIQNE10hJnHlNnE="></latexit><latexit sha1_base64="0n1FRw55uY6aOIQNE10hJnHlNnE="></latexit>

1RB FC Q E IL E N B F GB FL  EB L I B QNNB B HBM
F E % 4 F GB FL

2B  %  % A /%37



  

dI

dt

����
Inj

= Ne frev
<latexit sha1_base64="Hxf9dA6+LThPfQq5wkZmT9WHje0="></latexit><latexit sha1_base64="Hxf9dA6+LThPfQq5wkZmT9WHje0="></latexit><latexit sha1_base64="Hxf9dA6+LThPfQq5wkZmT9WHje0="></latexit><latexit sha1_base64="Hxf9dA6+LThPfQq5wkZmT9WHje0="></latexit>

3 AMPLE .

���
8IFE IME REC :B/% , 7 /% ,0
8 RR =A E M0 REC

FQE /%
1 EN /% N2

FQEP/ 6
NBTNCH/
EFFIN /

Ne = QBTend · frep · nbunch · e↵inj
<latexit sha1_base64="LQsscpx38xBV2ILxVEn8IqGMpkw="></latexit><latexit sha1_base64="LQsscpx38xBV2ILxVEn8IqGMpkw="></latexit><latexit sha1_base64="LQsscpx38xBV2ILxVEn8IqGMpkw="></latexit><latexit sha1_base64="LQsscpx38xBV2ILxVEn8IqGMpkw="></latexit>
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for I = 1800mA
<latexit sha1_base64="co0HE8S4X5F15ZspBVpy8vXBtgw="></latexit><latexit sha1_base64="co0HE8S4X5F15ZspBVpy8vXBtgw="></latexit><latexit sha1_base64="co0HE8S4X5F15ZspBVpy8vXBtgw="></latexit><latexit sha1_base64="co0HE8S4X5F15ZspBVpy8vXBtgw="></latexit>

⌧ = 670sec
<latexit sha1_base64="Dwtg/gH+2tZhxHCW/0NK7sC5mwo="></latexit><latexit sha1_base64="Dwtg/gH+2tZhxHCW/0NK7sC5mwo="></latexit><latexit sha1_base64="Dwtg/gH+2tZhxHCW/0NK7sC5mwo="></latexit><latexit sha1_base64="Dwtg/gH+2tZhxHCW/0NK7sC5mwo="></latexit>
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= 2.6mA/s
<latexit sha1_base64="JfwcGJiYT6/2lq14yZok5+gfmUw="></latexit><latexit sha1_base64="JfwcGJiYT6/2lq14yZok5+gfmUw="></latexit><latexit sha1_base64="JfwcGJiYT6/2lq14yZok5+gfmUw="></latexit><latexit sha1_base64="JfwcGJiYT6/2lq14yZok5+gfmUw="></latexit>

= 3.5mA/s
<latexit sha1_base64="8amlSQfTGlLgUwd9ey6MqivkmzQ="></latexit><latexit sha1_base64="8amlSQfTGlLgUwd9ey6MqivkmzQ="></latexit><latexit sha1_base64="8amlSQfTGlLgUwd9ey6MqivkmzQ="></latexit><latexit sha1_base64="8amlSQfTGlLgUwd9ey6MqivkmzQ="></latexit>
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