24 Feb 2001 MAC2001@ KEK

Linac

Operation Status
Two-Bunch Acceleration

KEK Y. Ogawa

Operation Status

« Beam
Stable and reproducible for four beams
e- / et+ for KEKB, e- for two rings of Photon Factory
Daily beam diagnosis

« Machine
Klystron trip: 500/week = Once/20 min
Weekly check of klystron status
Phasing: Every two weeks
Maintenance Day: Every two weeks



Linac Layout
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KEKB Linac: Four beams for four different rings
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Typical Parameters

@ LINAC-BT

Electron Positron Primary Electron for
@ BT @ BT Positron Production

Charge [nC]@ Linac 1.0 0.6
Charge [nC] 0.8 0.4
Energy [GeV] 8.0 Db
AEE [%(0)] 0.05 0.15
e, [mm (0)] 0.31 2.4
Y€, Imm (0)] 0.31 2.0

Injection Rate
[mA/s @ 50 Hz] (100 %) (90 %)

256-30 13-1.5

(HER) (LER)

8.0 @ Target
3.7 @ Target
0.5 @ J-Arc

3.5 @ Sector B
1.8 @ Sector B

Daily Measurements of Optics Parameters
(Example: Twiss Parameters @ BT e+ [Wire Scanner] )

Twiss Parameter @BT e+
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Positron Beam Intensity 2000
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2000/3/30 - 2000/12/28 LINAC(KEKB e+) Current Graph
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Positron Beam -- orbit and intensity--

Positron | maC/PT Olbﬂ T easured 0171672000 16:56:32
sk T T ! ! rm.s =1,665 mm
_ ﬁ e max. =6.916 mm
KE cloma otoglypyoncoss Sr2nuid GRS oy vt ns «A»%a:nc. o «pﬁm Fe‘gq’;' 3, oot Ay
~— e\ Yy
13 Ry "] @ SPAMFBP_|
5 } | } "y I Lk
0 | 1 1‘ T e o ! - Ty ] L
+ t —t t +
sk sot 4 rms -;_}?Z mm
- max =241 mm
ZE O 0o g oot vos Gfl 2004008 03¢0 0007 IR, 0000 O 0y s *«‘%‘“} ”‘féM &\ F )
Tegh @ SPACDBP._
5 ] l. } } l
o+ e L [ R T .‘i?»‘.l.f ; )
£ 0k W ! ' E 3
5 o mewM e, :
£E 1 g et e e b0een E
o ‘I et
<] 2f- ! ( a3
0 l |
1000
EEEERLENIRE AR LSRN & £ £4 6 11 Ex'ﬁﬁgﬁﬁﬁsiﬁggaﬁﬁfi = §gﬁi§i
VRO %! %‘{ i
YN g»s‘»xxﬂ’u "xn o ol |
= s i = = o ASEATER < |
qoldp_12_19_2000_02:42:51.dat range DX .. Auto ¢ Fix (7) A| V|DV Auto ¢ Fix (7) A“VJ Q. Ao ¢ nx(n) A[ vIele' 10 A[ V] Replot f
Wa Wb Er Ec N1 B2 K3 E4 BS5 ®6 Epl mp2 Qear Statistics | Standard Size ||
- msas ,r'slal' i | ref i meas-refl ! stat-ref _ gokl & mea-gold _; sta-gold mcas >gon ! mens - ref f slal >m! ‘\
tenu Bar - o - D




Two-Bunch Acceleration

« Double the positron intensity
=> Halve the injection time

« Constraint
(1) Bunch interval = 96.29 ns
Ring-Linac common frequency:
10.385 MHz=2856/275=508.887/49
=SHB1(114.240)/11
=SHB2(571.200)/55
(2) Energy compensation by SLED timing

Injection Time (Example)

Present Full Injection
LER 400 =700 mA 2.1 =2.6 A
HER 430 =580 mA 1.0 =1.1A
Physics Run ~90 min ~20 min
Injection 14 times/day 53 times/day
LER

Single Bunch 3.8 min 6.4 min
(1.3 mA/s) (1.3 mA/s)

[Two Bunch] [2 min] [3.3 min]
(2.5 mA/s) (2.5 mA/s)

HER 1 min 0.7 min
(2.5 mA/s) (2.5 mA/s)

Beam SW / others 3~4 min 3~4 min

Total 8~9[6~8] min 10~12[7~9]min




Various Frequency Relations

Multiple Frequency Period

[MHZz] [ns]

Common Frequency 1 10.385454 96.289
SHB1 11 114.240 8.754
SHB2 5X11 571.200 1.751
Linac 5X5X11 2856.000 0.350
Ring 7TX7 508.887 1.965

Two Bunch Generation

L

Beam Trigger

Grid Pulser

Grid Pulser

=

96.29 ns
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Two Bunch Acceleration

e oleter 'y

1 [l  114MHz 571 MHz 2856 MHz

PR 11 55 275
96.29 ns
10.4 MHz

196.29 ns

508.9 MHz 2856 MHz
Every 49 bucket 275

Bunch Profiles [OTR / streak camera]

First bunch

Untived

96.29 ns

Tuning of the bunching section was not optimized.



Data for Energy Compensation by
SLED Timing
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Two-Bunch Acceleration: Beam Orbit and Charge
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Wire-Scanner Observation of Twiss Parameters for
Two Bunches at the End of Linac

First Bunch ~ Second Bunch
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Main Issues for
Two-Bunch Acceleration

 Fine tuning at bunching section
« Two-bunch orbit correction

e Beam diagnosis for two bunches
ex. wire scanner / bpm (Linac / BT)

« Feedback (energy and orbit)

* Injection (bunch selection system)

==>> Two-Bunch Operation in FY2001

Summary

« Linac stable operation established by
(1) Frequent beam diagnosis and check
(2) Several-times/month check of
machine and instrumentation

 First results for two-bunch acceleration test
Rough tuning at linac / BT completed
Successful first injection test
--->> Fine tuning has started.



