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A) Residual Dispersion

A) Residual Dispersion in LINAC

« Large residual dispersion had been observed at the J-ARC before

dispersion correction.
« By tuning the strength of quadrupole magnets, residual dispersion

became small.
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A) Residual Dispersion

A) Other sources of Residual Dispersion

« Both orbit and angle of a beam which pass through bending magnets.
* Orbit displacement at quadrupole magnets that have a large strength creates a

sizable dispersion.

« Orbit of a beam which pass through sextupole magnets.
To keep residual dispersion minimized, orbit feedback is necessary.
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A) Residual Dispersion

A) Orbit Feedback

« An example of orbit FB (Shown BPM place in the LINAC end)
« Orbit FB at the end of LINAC was operated correctly.
« Orbit FB of J-ARC upstream will be performed next run.
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A) Residual Dispersion

Magnet used in the orbit FB at the end of BT

B File Edit Browser Channel &xis

Window

B File Edit Browser Channel Axis Window

: BTePS:VM23E:KRB
BETePS:VM24E:KRE
: BTePS:VM25E:KRE
: BTePS:VM22E:KRE

LINAC FB start

~Channel Selec!
KEKBLog

~Channel Infony|

2019-07-06 18:10:17

LINAC FB start

~Channel
KEKBLog ‘ CaMonimr| Function ‘

Filtel

~Channel Information

Drawing...done.

The orbit FB in LINAC helps thr orbit FB in the BT.

—— o Unselected Channel #16 Archived Single Record
SO W R N BN A N NASM . SN 2E- 4T T T T KEKBLog://BT/BTMagnets/BTePS:HM16E:KRB
L p C Time Range: 06/01/2019 03:00:00 - 07/01/2019 09:00:00
F ] [ 5 Breps tgeabe | a O BTePS:VMZ2E:KRB
MMM 2E-4F A2E-4 A 10 BTePS|n m m - - Mt T T Vet a 10 BTePS:VM23E:KRB
Y r b A 11 BrePs|y M o C r "\ a 11 BTePS:VM24E:KRE
MM E bR A 12 BTePs|4 M M sl ‘ - a 12 BTePS:VM25E:KRE
oo oo e o F 1E-4 be »e oo : F“‘J—L(: a 13 BTePS:HC145E:KRB
ggﬁ . [ ": :;gg : w i, ey ] a 14 BTePS:HCL46E:KRB
N o b 4 -1E-4F= I L i L - a 15 BTePS:HM15E:KRB
EEE — - PR C ] 516 BTebS  HIMIAE: KRB
C ] L oo - ] % 17 BTpES:HML7E:KRE
v e e C ] ooee e o F I S N por] -2E-4 A 18 BTpPS:HMLSP:KRB
NN 45,0 -1E-4 200 - ] A 10 BTpPS:HMIOP:KRB
30 3 aea  F ] roes 0s:
E 1 C ] A 20 BTpPS:HM20P:KRB
HEHEH C ] HEHE -3E-4 —-3E-4
mM@m-2e-4f- -28-4 nmm Z ]
o i -4E-4fF J-4E-2
R I RPN IR P P PRPR IR I B MRV IRV BV AP EPRPIET EVRIP IR
6/1 6/6 6/11 5/16 65/21 ghgmpe  7/1 6/1 5/6 5/11 5/16 6/21 ghgmpges  7/1
6/26/2019 6/26/2019
Time = Time I Auto Repeat praw |
Drawing...done B File Edit Browser Channel Axis Window 2019-07-06 18:11:43
B File Edit Browser Channel Axis Window jRciiante] . .
e e KEKBLog | CaMonitor | Function | Fitte
KEKBLog ———— CH21: BTpPE:VM26F:KRE ‘ | ‘
— CH22: BTPPE:VM27F:KRE Channel =
13: THC145E: ——— CH23: BTpPPE:VM28F:KRB r Information
gm SiZiiEimiﬁﬁ —— CH24: BTPPE:VM29F:KRB Channel #19 Archived Single Record
——— CHIS: BTePS:HMISE:KRE - Channel Infom 68-47y 654 KEKBLog://BT/BTMagnets/BTpPS:HM19P:KRB
: ; : ?Ea;;ﬂ*;f;: B ] Time Range: 06/0172019 09:00:00 - 07/0172019 09:00:00
-l I ! ! I I I3 . Rag.e'lll - 1 2 O ETePS:VIMZ22E:KRB
0.0012f : : —o0.0012 9o 0 nm YU —4E-4 B 99 ER AT
- 1 a 9 BTePSy o (v a 11 BTePS:VM24E:KRB
}mm 0.001F : : : Jo.o001 a 10 BTEPSf#jhf - 1 a 12 BTePS:VM25E: KRB
i - ] SERCIRETEESS O S 2E-4[- 3 F2E-4 a 13 BTePS:HC145E:KRB
. % M C ] a1z BTePHL o o I ] a 14 BTePS:HCL46E:KRB
Tk 8E-4f : —8E-4 A 13 BTePSq K 4 a 15 BTePS:HM1SE:KRE
100 L )y A 14 BTePSE EE 0= —0 a 16 BTePS:HML6E:KRE
yod o5-af- Aeg-a a 15 BTePS: > > K 1 a 17 BTpPS:HM17P:KREB
’EE K - A 16 BreRS) m E ] a 18 BTpPS:HMLS8E:KRB
Lo g ] Ny c2E-4f— —-2E-4 a 19 BTpPS:HMIOP:KRB
;mm 1E-4 Jag-2 00 B 1 a 20 BTpPS:HM20P:KRE
W L 4 HBHEB [ ] A 21 BTpPS:VMZ6P:KRB
C ] U
O 0 C ] LN N ; . ag-a A 22 BTpPS:VM27P:KRE
'EE 2B-4f- —2E-4 E 4 A 23 BTpPS:VM28P:KRB
1 _MJP’\“L.\‘-—'L‘“‘——@-H-——-A—«J—, i 1 A 24 BTpPS:VM20P:KRB
- i | VPP I M VPRV EPRPRPRPE EPEPRPEP |
o= —o 6/1 6/6 6/11 6/16 6/21 okgmp® 71
TPV EPEPEPEPE EPEPEPEPE EPRPEP P EPEPEPEPE EPRPRPEP 6/26/2019
6/1 5/6 6/11 5/16 6/21 ghgmpe  7/1 Time
6/26/2019 I7 Auto Repeat Draw ‘
Time ="
Drawing...done. E]

37



A) Residual Dispersion

A) Residual Dispersion at BT line

We had corrected dispersion of each BT ARC one by one.

After that dispersion of the BT overall was measured changing the
beam energy.

Non-negligible residual dispersion was still observed.

We will minimize An and An’ at the end of BT in the autumn run.
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B) Beam

Phase Space Jitter

« In 2018, large orbit jitter was measured (1000 shots).
« Emittance estimated from beam jitter, called jitter emittance, was

not negligible.
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B) Beam Phase Space lJitter

) Wakefield effect and Beam Phase Space Jitter

« Electron beam straightly pass through the positron generation
target hole, whose diameter is 2 mm.
« We suspected wakefield effect as a orbit jitter source.
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é?aeam Phase Space lJitter

) Dispersion and Beam Phase Space Jitter

« We focus on dispersion which convert to orbit jitter through energy jitter.
- By dispersion correction, jitter emittance become less than 1 um.
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B) Beam Phase Space lJitter

B) B Function and Orbit Jitter

« Remain orbit jitter can be explained by 3 function.

« Using Twiss parameters measured by WS at C sector, 3 function
near target is derived.

* [ function is highly correlated with orbit jitter.
« We conclude that large orbit jitter sources are mainly both

residual dispersion and 3 function.
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EéBeam Phase Space lJitter

Other Sources of Beam Phase Space Jitter

« By further investigation, we found that following items were sometimes sources of
jitter. Pulse magnet and RF phase jitter was almost resolved by person in charge.
« To identify the jitter source, monitoring beam jitter is important.
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Large RF phase jitter cause orbit jitter.
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B) Beam Phase Space lJitter

B) Beam Phase Space Jitter at BT line

In the RTL and BT, orbit jitter is much larger than that in LINAC, partly because BPM resolution is poor.

Orbit jitter of first straight line in BT is about ~150 um@1 ¢. This value is probably BPM resolution.

Assumed that calculated jitter emittance at the first straight line came from BPM resolution, jitter emittance at
second straight line is estimated as following:

- e- beam: YBej«/yPejy @BT end ~ 40/50 um
- e+ beam: yBejx/yBejy @BT end ~ 30/30 um

« High resolution BPM is strongly desirable at BT. An upgrade of some BPMs for higher resolution is
planned.
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C) Wakefield in Acceleration Structure

C) Wakefield in Acceleration Structure

« Using a steering magnet, we searched an orbit so as to

minimize emittance.
« Emittance highly depends on beam charge and orbit.
« Wake free steering will be performed using RF gun in the next

run.
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E) Radiation Excitation

E) Emittance growth induced by radiation excitation in BT

Theoretical emittance growth induced by radiation
excitation:

55 hr o ,
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Particle tracking simulation was performed from the end
of LINAC to the end of BT.
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