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Abstract 

A bunch filing control system has been developed for SAGA-LS storage ring. Purposes of the system are to control 
beam instability and to respond to experiments using time-resolved synchrotron radiation. Objective bunch pattern is 
made by bunch kick-off after full bunch filing. RF knockout was employed as bunch kick-off technique. The system 
can make arbitrary pattern every two bunch and generate single bunch. In addition, a betatron tune can be also 
measured. The system is steadily used in control of bunch instability and measurements of lattice functions related 
betatron tune.  

  
 

SAGA-LSÔ+�L���	
úLÞù��L��� 
 

                                                           
1 E-mail: koda@saga-ls.jp 

������ 

¸1¬ RFKOÞÂLú!so��2}�M!N
�ÍwxÎ�âãV
2 

ØUÙ£sÆ�P��¶Æ:�Ô+�L���	
M!
N�©qñ���º�QL��úLÞ#ï� P¢
���!5�Gv
W)O¥��úLÞù��L�
��µO��rv2Ô+�L���!/��_��
��
Ö�i1ò1
ª<$[�B�¯ª#;*+&'(:§x�K
Q_^N�ù�úLÞÔ+���:���
Ö�Â
4rZ��Ðõ�w
øqúLÞ�;x×rOtY�¥
��ù��L�e`!LO¢�V
2W�Q_^N
�wxÔ+�L���YZÜ7múLÞe`!LÚ
/OtIW)�[\)muv2XvKQ_^N�Û
`!SRLÞç!L¨qµ¬_`ZY
2Kêë:
�sÓ�Q_^N./�ù��L���\��ËY
ZêëV
2¬

��XY¬Z�[\d�[\L¶]�

sÓ�§vuZ��×yO³ê�¦`�
¹«�
÷­�x¸0�8õ)muv2Ô+�L���TU
��� !$AA&>?�Ô+��� !<;%P>?:��0
1ZY
½<¾2���� !:���Ðõ�¼×����
µ�¸õ)m
½$B#¾v��TU��� !:�t
úLÞ;x×rOtIW))rv2¬
��Ðõ)ØU+LêL�)�aÁOuørvSb�
æL�/��OWx¸õmæ���OÖ+¬uv2
$AC&>?Aó:�ØU+LêL��Ê«�
0P�
<Aäü���:úLÞO;x�y
)Ö+¬-1v
 æ����H%��zi1ò1:#;$�$;=¬
���üD��	:§
¡½%¾2¬
��ÐõyÞÂLú!)rZ�Ô+�L�Üú}��
"����+�S)|O{yr�W1�AC¬b:�
ÁV
_S��ßbJL%	O�ÝV
ào�]q
rv2ÞÂLú!�Ô+�L�6zR"¶Æ[»{J

�so01v2so��O¸<�¹V2¬

��	
�^_`í���` 
Q_^N·µ�ìR��+J��bNO¸$�¹
V2¥��úLÞe`!L�¢�����X,�
@<Fù��L�e`!L�Ú/�@$F��ÐõÛÜ�ù�
�L�e`!L�w
_J�ÞL��@#F_J�Þ
L�01v��ÐõÛÜ�±²º���Ðõ}ú��×�)
YI56� 	-1
2¬
úLÞe`!LÚ/��Ô+�L����
Ö¬
�Â4rZù��L�e`!LÚ/ye�_e`!
L÷J�è!`@��PF�_`!SS�è!O,	
2
��P��×�e�_k
ï� P\#;C#	E:�S�
è![\ï���L����
Öwx¬rY�÷è
LS=<<<C�Odyr�k
$úLÞX:�¾Nù�
�L�e`!L�Ú/O[\)rZY
2¬

-655-



Proceedings of the4th Annual Meeting of Particle Accelerator Society of Japan 
and the 32nd Linear Accelerator Meeting in Japan (August 1-3, 2007, Wako Japan)

 

 
¸2¬ úLÞù��L�Q_^NìR��+J��bN2 

��ÐõÛÜ�)rZ_ã�SbN��bJ¦!�S
b�æL�×��Bc
OdyrZY
2��Ðõ�

ÖB��Ðõ�Û!`!SRLÞç!L)å�0y
v��
B��ÐõªB�¯@	pdeF�ÙÚO�vV2WW:deÛ!
`!SRLÞç!L�
Ö":�	�¾N��Ö:
§
2KQ_^N:�	�[ �
Ö�rZ$+&'(¡
Aó:�yrZY
2_ãSbN��bJ¦!T�
��Ô+�L�1`L}úOE�r�W1�wxú
LÞ�Û!`!SRLÞç!LO/�`!rm�-
��ÐõOtI2¬
��ÐõÛÜ�_J�ÞL����P�ù��L�e

`!L×��wuZ+ì�úbL_a�æå!
 Åû&¡�wuZ_J�ÞL�V
2¸#���P×�
ÛÜ)Åû&�wuZ_J�ÞL�01v��ÐõÛÜO
¹V2_J�ÞL�01v��ÐõÛÜ��sq01v
;x×rg� H%��z¡�GaZ��
_J�
Þ�wuZXxYv-1��
�Lß:±²01
��Ðõ}ú�×�01
2¬

Û!`!SRLÞç!L¨qï��Sb�æL�
×�O»¯�·úLÞ���ÐõO,	�_ã�SbN
��bJ¦!�wuZÞç!LOÓ¨V
2¬
��µ���P�_ã�SbN��bJ¦!���

_J�Þ���OtI2þùS¡���¶�Ä?�>�
��./01�e�_e`!L�Ú/�Ö�×��
��Ðõ×����Ðõ;x×rg��M!N´Î_ã�S
�¨qO��V
2¸%���P�_ã�SbN��b
J¦!��¡D:§
2¸'�bLß<Ë�$úLÞ
��Gr�W1�õ�øõ���wxe`!LsqOt
I2¬
¬

¸4¬ úLÞe`!L��¡D2 

 

¢¢a¶b

cde¶b

 
¸3 e�_e`!L�wuZ_J�ÞL�01
vRFKOÛÜ2 

���O­�h���

úLÞ;x×r\���`Ö+¬x)Jër�

<Aäü������
eþ!:�� m;x×r\�O

�rZY
2��Ðõ}ú¤x�eþ!��V
M!N

�� �f+¡O¸A�¹V2H%��zg�i1ò

1C;<�<äü������eþ!�§1Á¢y�ùúm

YAóX:M!N���
0Pm
2/��Ó¹:

�H%��z�;x×r\���¼�m»�m,u

-656-



Proceedings of the4th Annual Meeting of Particle Accelerator Society of Japan 
and the 32nd Linear Accelerator Meeting in Japan (August 1-3, 2007, Wako Japan)

v��¨q:�M!N��)YI�Í:��zg�

��H%g��<CsAó���
eþ!�¸õmª

«)muv2��Ðõ�w
M!N;x×rãAO P

V
�:�(ú:§
2¬

úLÞe`!L��\��ËYZ�/L_Sè!

Q�Lª«O¸[@�F�¹V2¸�Ì1vÒË�úL

ÞUV��r��ÐõOtuZY
2Xv¸[@ûF�QL

��úLÞ~��ª«O¹V2QL��úLÞO¢

�V
v����0úLÞ�t)Vù��L���

Otuvj�e`!LO��èJrZÃúLÞO0

-�;x×V2�Q_^N:�)VÉ�úLÞ�

M!NR_�Ö-1v2�¢)rZ��µ�`JN

÷�`!�óV���uv-1
2¢y��(ú:

§
2¬

1216

126

6

61

611

6111

1216 126 6 61 611

ÍÐ�Ü�ÅÜ�ÝÍ�Ò��ÇÎÞÓ

Éß
Ò�
à
á
Ó

âã

äå

64��ÇÎÞ

¸5¬ RFKOeþ!��V
if+2 

³��wI�KQ_^N�Û!`!SRLÞç!
L¨qµO_`ZY
2Þç!L¨q�$AA&>?�
<;%P>?)¬�[\:�<;%P>?:�H%��zi1ò
1<B¬<Cäü�����§1Á_ã�SbN��bJ¦!
�w
Û!`!SRL´Î��¨�tv
2¬
�Ã�KQ_^N�ë!¦!����	
M!N
�©qñÀ��v��e!QÂ�ù��L��q×
��dy01ZY
2XvKQL_`����YZ
Û!`!SRLÞç!L��Grvb^�_�Ö¨
q½A¾��YZ¬×y01ZY
2¬

º� !� 
SAGA-LSÔ+�L���YZQL��úLÞO
ÉÊÜ7múLÞe`!LOÚ/V
úLÞù��
L�Q_^NO��rv2æ��\��×ØÖ+¬
xâx255MeV:� m;x×r\��§x�Xv
Þç!L¨q:�·��� !UV:dy[\:§

2�Ã�KQ_^N�ë!¦!����	
M!
N�©qñÀ�º�KQL_`����	
Û!
`!SRLÞç!L¨q��YZq×��dy01
ZY
2 

 
(A) 0UV�úLÞ;x×r 

 

 
(B) QL��úLÞ 

 
¸6¬ úLÞù��L����/L_Sè!
Q�L2Ô+�L�1`L}úÛÜO15GHz
KQR:�¨2KQR¡D½�J��L�·
°�úLÞ2»J�Ï¼¡Ý2 

RFKO01vUV 

"#$% 
[1] S. Koda, et al., “Present Status of Synchrotron Radiation 

Facility SAGA-LS”, in these proceedings  
[2] k. Haga, et al., “A New Purification Method for Single 

Bunch Operation at the Photon Factory Storage Ring“, 
Proceedings of the 1999 Particle Accelerator Conference, 
New York, 2310-2312, 1999 

[3] H. Suzuki, et al., “Formation of a single-bunch beam in the 
booster synchrotron at SPring-8”, Nuclear Instruments and 
Methods in Physics Research, A444, 515-533, 2000 

[4] S. Koda, et al., “Development of RF-KO system SAGA-LS”, 
Proceedings of the 2nd Annual Meeting of Particle 
Accelerator Society of Japan and the 30th Linear 
Accelerator Meeting in Japan, Tosu, 693-695, 2005 

[5] Y. Takabayashi, et al., ”Measurement of Lattice Functions 
of the SAGA-LS Storage ring”, in these proceedings 

 

-657-



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




