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Abstract

We tried to investigate effects on the stored beam by Pulsed-Sextupoles-Magnet(PSM) and to correct them, aiming to
realize the PSM injection in Aichi SR. As its means, we have introduced ICCD-camera and optical system. We have
performed turn-by-turn beam profile measurement under the perturbation of PSM and a dipole kicker magnet for
comparison, and observed the motion of the beam position and the change in the beam size for each beam revolution.
From the measurement and analysis, we have found that the center of stored beam position oscillates with betatron
oscillation frequency and the beam size increases gradually with time. The oscillation of stored beam position tends to
be small after the perturbation although the beam size has large values. The magnitude of the change in the beam size by
the PSM and kicker is different; which implies that stored beam is affected not by simple dipole magnetic field.
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Table 1: Parameters of Storage Ring ABE GAIRCHI RN AT K e LTrr
A S E R A (PSM)[3,4] D Bl % & @ T & 72[5],
Beam Energy 1.2 GeV PSM [ Figure 1 {C- TSI MAEFF - TR Y . B
Circumference 72 m B — AN PSM IS OFR S 2B T 5 £ 5 ICREHT 1
Beam Current >300 mA i@am FIAHE— 20BN, ERiE—A
Natural Emittance 53 nm-rad ZEB A 5. 2 7 W AR S ATRE C b 5 [3,4,6]. PSM 1
Betatron Tune (4.73, 3.18)
RF-Frequency 499.7 MHz
Harmonic Number 120 @)
Damping Time (6.69 ,6.69 , 3.34) ms %] z®
Revolution Time 240 ns 1
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Figure 2: ICCD-camera set up in Aichi SR.
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Table 2: Optical Devices in BLON1

1)
Au-coated Cu
mirror (Water-

Size :25 mmx25 mm
Au-coat thickness :2000 A
Flatness :A/10

cooled)
Size :0150 mm
2)3) ) (©) Thickness :20 mm
Al mirror Flatness :A/10
(%) . .
) Outer diameter :¢100mm
Spherical plano- Focal length :1000mm
convex lens
Size :¢025.4 mm
M ®) Thickness :3.2 mm
Al mirror Flatness :A/10

O] A=550+8 nm

Bandpass filter FWHM=40+8 nm

(10) Optical magnification :10x

Objective lens Focal length :16.6 mm

(1n

Effective pixel :1344H*1024V
ICCD-camera

Table 3: Optical Path Length

Source point~(1) 2m

(H~2) 13m
2)~(3) 57 m
3)~(4) 1.5m
“~5) 0.5m

(5)~(10) 1.1 m+ 18.26 mm

(10)~(11) 182.6 mm
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Figure 3: Setup of the optical system from BLINI1 to
ICCD-camera.
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Figure 4: The position of the injection point, PSM, K3
and BLON1 in Aichi SR.

2.3 HESME

AFERCII B — LEHE 30mA, 8 10 N F D
BV E—L2E2EHE—L L LTHW., EEE—2A
BB AN D AR HER A E LT, PSM & ik
& L CTHBIIEASHZHW BT W 5 Kicker EA (2L
A CWEEAAE B0 D HD 1 HEK3)D 2 FEEEA
72 EBRICT—2F = rmabarnbnik
E— A AFHIITOTIC, ENEho AR HEKA %
1 Hz O AFHE S RIHI LT 0 R Uil S E 7,
ICCD BT ATDWELA I T EGIT 5720, 11
DOENEE ANFHE & L R S H 7=, ICCD H A Z1Zo
WL, LLO S — M4 50 nsGELfE 25 73 2 F DIREH]
TEICFHICERE L T, HFEE—LH 10 A FaTsx
RETXDHLH7
FOWELAILTIZHONT, AHEREZET S
FIC ]l vay MRETHZ LA 100 BV IRL, 3
100 > v MEELEZ, To#%, EHEE—20/H0
BE 72 R X A 2725 LT 100 v = v M
HTHIEEBRYIK LT,

72 BAH HERA - NS S OALE % Z L2 Figure

i A A X7 R LIRE LT,

41~ LT,

3. MRMTAEDHEIL
3.1 fRMT I
EiROLMETEBEY— L2 X — N X — T
WLl r—20o55, B sA I 071
BT 5 AL 72 2 Ko ifg: A Figure 5 (27”7,
1 (a) 1344 (b) , (c)

\%

1024

Average intensity

Figure 5: (a): A beam image without perturbation. (b):
A beam image with perturbation. (c): Vertical projection
of (b).
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Figure 6: Calibration measurement between BPM
position and the pixel number on the CCD camera.
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Figure 7: Turn-by-turn stored beam profiles kicked by
PSM.
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Figure 8: Change in horizontal/vertical beam size and beam position on turn numbers.
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