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Abstract

Multi-bunch-mode, single-bunch-mode and several-bunch-mode operations of electron or positron beam were
designed in the SPring-8 storage ring. At the beginning of the commissioning multi-bunch-mode operation was mainly
carried out. At the same time the rf knockout system was tested in the synchrotron for a request of the single-bunch-
mode operation from users. A long pulse train of 1 s or 40 ns is injected from the Linac to the synchrotron, one
bunched beam is remained with the rf knockout system in the synchrotron and the beam is injected into an aimed
bunch of the storage ring repeatedly. The several-bunch-mode operation could be realized and used for users of BL09.
The impurity of the satellite buckets was less than 107 ¢. A beam life time at the current value of 19 mA in 21-bunch-
mode operation was about 18 hours. The phenomenon that purity became wor se with the time was not observed at all.
Sometimes the beam was injected into other bunches in addition to aimed bunches and the reason has been

investigated.

1oon

SPring-80 0 00000000 ODOODNOO19%00
goooboobgoooobobooobobooboon
gooo400000000000D000

goooobobooboooezsseMHzO O OO

goboboboooooboboboooooon
00 00D0050858MHzO 00O O

goboboboooooboboboooooon
gooogo

goboboboooooboboboooooon
goooboobooooboboooboogon
logoooboboooobobboooooo
goooboobooooboboooboogon
goooooboooobobooobooon
goooooo

oboobooobooboboooobobooon
gooobooboooooboboooboobooon
oboooOgdspring-8000D00OD0ODOOOOCOOO
goooboobgoooobobooobobooboon
goooboobgoooobobooobobooboon

1 SPring-8 Informationd Vol.3 No.2 MARCH 1998

gbobooboboooooboboooboobon
gbobooboboooooboboooboobon
gbobooboboooooboboooboobon
gbobooboboooooboboooboobon
OoobooDoooooobooospring-80 0000
OoooOoobooO0oOoyer2000 00O 1/2,4360
gbobooboboooooboboooboobon
O0OO0oO0O00Ooo119900600 000 SPring-80 O
gbobooboboooooboboooboobon
gboboooboboooobobooobooobon
gbooobgooosesssvHzZO D OOooooooo
gobooobooobobgoo2ooMHZD OO OO
oboobooboobobor2u0boboooooon
gboboooboboooobobooobooobon
obobooobobooooobobooobooobon

gbooboboooOomooboboooooooboon

oooooobOobooooobikmooooonO
obobooobobooooobobooobooobon
ooooooboboooo0ooooooooooo
goooobooobobbbObOO0000ggRrRFOO
obobooobobooooobobooobooobon
obobooobobooooobobooobooobon



gooooobgoboooobobooboboon
gooooobgoboooobobooboboon
gooobogicooobgobgbidsos.s8sMHz
gooooobgoboooobobooboboon
gbob0120000bo0obooobooobooaon
goooooboboobooboboobooboon
goooooboboobooboboobooboon
goooooboboobooboboobooboon
goooooboboobooboboobooboon
OoOoboOoDOooOspPring-8000000000O0O0O
goooooboboobooboboobooboon
goooooboboobooboboobooboon
goooooboboobooboboobooboon
gooooobobooboeet12000000
goboooobobooboobobooboboon
goooooboboo3@oonoooobooboon
O000ORFKOODDOODOOOODOOODOODO
gbooooobobooboobobooboboon
gbooooobobooboobobooboboon
goobooobobooobooboboobobon
gbobogoooobooboboboooo

2000

SPring-80 1GeV-LinacO LiO , 8GeV-Synchrotron
0 Sy[11 4,50, 8GeV-Storage ringd StRO 03000 0O
00o0oooooDoostROODODODOOOOO
oo00doo0go/ooDooooooooooooon
0dood0ooooooooooooooooooo

Tablel. Synchrotron design parameters.

Injection energy 1.0GeV
Maximum energy 8.0GeV
Repetition rate 1Hz
Circumference 396.12m
Revolution frequency 756.8kHz
Harmonic number 672

Radio frequency 508.58MHz
Maximum rf voltage 18.7MV
Maximum rf power 2MW
Natural emittance (at 8 GeV) 230nmrad
Momentum spread (at 8 GeV) 0.126%
Nominal tune(v, /v ) 11.73/8.78
Natural chromaticity(¢ , /€ ,) -14.4/-11.5
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Fig.1 Current pattern of the power supplies for the
dipole, quadrupole and sextupole magnets.
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forco= {V - Integer(v )+n}x £,
v = vertical or horizontal tune
Integer(v ) : integer of tune
n : 0 or positive integer

010

f ., = revolution frequency
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v ,=8.78; vertical tune
Integer (v ) =8 ; integer of vertical tune
n=1
f., = 756.8 kHz
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Fig.2 Block diagram of the rf knockout system for the formation of the single-bunch-mode
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Fig.4 The waveform of four equally-spaced bunches in the strorage ring with the aimed bucket changing four times.
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Fig.5 Beam profile of 21-bunch beam operation at
Dec./14/'97. Summation of 21 bunches are
shown. The impurity is less than 1075,
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