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Shot by shot switch of injection

Damping
Ring

Low emittance
RF-gun

-l?
Injector Linac
600 m \ fer

High efficiency e-
e+ generator

Beam from Infector and Storage Current

SuperKEKB: 7 GelVe- 2600 mA
4 GeV e+ 3600 mA

PF: 25GelVe- 450mA

PF-AR: 6.5GelVe- 60mA

2018.3.14

2x beam
current
PF-AR
6.5 GeV HE)}\
7 GelV
SuperKEKB
3 km
LER Belle Il
\iﬁejl
40x
Luminosity

(

ARC

ol

Event-based
Control System

Every
20ms

o b

e" Gun

ARC|PF Injection

e Gun

Dampi

g ing
SuperKEKB-LER | &.‘

e (3.5GeV,10nC

A

e* Target

e-Gun

ARG ‘SuperKEKB-HER Injectidn

BN

e~ Gun

ARC

PF-AR Injection

The 22nd KEKB Accelerator Review

{

F.B -\\

e (2.5GeV, 0.2nC)

P

N

et (4GeV, 4nC)

/ FB

e (7GeV, 5nC

FB

L\

e (6.5GeV, 0.2nC)



- Magnet to be replaced

9°§§6
®®&°;°QOQ
006\
|
- HER (7 GeV)
> PF-AR (6.5 GeV)
O
@ -
% ‘_,—-"'" LER (4 C':'ev)*dashed line shows positron
o) = )
= | e, = (2.5 GeV)
A |B|C | 1]2]3]|4 5
sector

2018.3.14 The 22nd KEKB Accelerator Review 4



Installation 1

New magnets were installed in summer 2017.
o 64 magnets were replaced.
o 99 working day.

m  PF was in operation till middle of May
and restarted in October.

m  Careful preparation was important.
o  Not only magnet but

= power supply

m cooling water

= cabling

m  support

m control system

m software...

were renewed.
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Installation 2

Old DC magnets ‘ New pulsed magnets

Qtriplet QF

Horizontal steering

Vertical steerini
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Installation 3

Standard pulsed power supply setup (1 set = 1 triple rack = 8 ch

Power supply and interlock Power supply and interlock
for 2 x Quad + 2 x Steering @ for 2 x Quad + 2 x Steering Control system

Long (one month) integrated tests were done in September.
—trouble free startup in October.
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Technical features of pulsed power supply
for quad magnet 1

= High efficiency

o Stored energy in an
iInductance of the magnet
are recovered to
capacitors.

o Total energy recovery
efficiency 68.5%
(measured).

= High precision and stability
o Analog feedback of IGBTs.
o 0.01% for 24 hours.

Photo of a prototype pulsed Q driver
Designed by T. Natsui
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Technical features of pulsed power supply
for quad magnet 2
'Energy consumption balance Q (50 Hz, 300 A) x -
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Technical features of pulsed power supply
for quad magnet 3

24 hours stability

320009 25mA/div
30000- e

28000-
26000-
24000-
22000-
20000-
18000-

£
% 16000-
14000-
12000-
10000-
8000-
6000-
4000-
2000-
0-]

H2 w |
El.l == min 54165.80

hist

max 54166.10

| | | | | | |
165.8 165.825 165.85 165.875 1659 165.925 165.95 165.975

IREAD_R

# bins 4 1150

| shot 1D

1 | 1
166 166.025 166.05

31 0

165.946

entry {392219 14.578m

mean

standard deviation

166.036
165.878

max value

min value

157.800m  max-min

“.41 hl 1
51 2
61 3
-?'1 4
“.131 h5 1
141 6
151 i
-161 8
-.1?1 J-EJ 1
181 10 "
191 11 i
ch 0 W
plot
xmin4 max 4
0 300

0.014578 / 165.946 = 0.01 % (requirement 0.1 % @ 330 A)

PF_52_4




Present status

BPM data (orbit and charge) for 4 different rings
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Plan in FY2018

2 bend magnets @ merging line.

o Shot by shot switch of the RF / thermionic e gun.
4 quad and 4 steering magnets @ A sector .

o To match the beam from the RF/ thermionic e~ gun.

8 steering magnets @ inlet and outlet of the arc section.

2 quad and 3 steering magnets @ 1 and 2 sector.

Replace power supply and control system of old 11 steering
magnets @ 1 and 2 sector.

23 magnets
34 power supplies

Will be installed in FY2018
—big quantity but ...
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Plan in FY2018
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Plan in FY2018
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Detailed plan has been made.

Same system as that developed in 2017 will be installed.
—not so much risk even though summer shut down time is 2 month shorter than that in 2017.




Summary

High efficiency and high stability pulsed power supply
was developed.

64 new pulsed magnets were successfully installed
during summer in 2017.

New system has been working without any serious
trouble till now.

Simultaneous injection parameter for 4 rings has been
established.

Installation of 23 magnets and 34 power supply
system is planned in FY 2018.
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