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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.

deceleration
positron target

54321C

e-

e+
1.1 GeV 

4.219 GeV

1.5 GeV

the same energy

HER: 7 GeV e-

PF-AR: 6.5 GeV e-

PF: 2.5 GeV e-

LER: 4 GeV e+variable energy pulse-to-pulse
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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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Large variation of Energy gain 
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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
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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:��AQAME6EQ

���
8IFE�6IME�"REC�# 
�� :B/%��, �7626/	��0
82RR�=A6E�"M0�REC# 
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FQE8/%��.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>

38EN�IF�RTCH�A�L29�CHAQGE�IN-EC6I2N �6HE�626AL�BEAM�CTQQEN6�CAN�BE�.EP6
9I6H�	�6;�IN-EC6I2N�

= 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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⌧ = 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>
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0RRTME'�FQ2M�6HE�LIFE6IME�2F��HARE�	

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

38EN�IF�RTCH�A�L29�CHAQGE�IN-EC6I2N �6HE�626AL�BEAM�CTQQEN6�CAN�BE�.EP6
9I6H�	�6;�IN-EC6I2N�

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>

�dI

dt

����
Loss

= 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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