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Abstract

Three-dimensional laser cooling by resonant coupling is being carried out at small laser-equipped storage ring(S-
LSR). The resonant coupling of longitudinal and horizontal oscillations are observed as sharp peaks of momentum

spreads at two different tune conditiofs,, v,) =

(2.065,0.064), (2.054,0.057). Vertical beam size are mea-

sured in three dimensional coupling condition, but no significant reduction is observed yet. Horizontal beam size
measurement and improvement of cooling efficiency will be carried out soon.

S-LSROODOO3000000obooboogod

1. 0DO0OO

00000000000 000oO0oooooog S
LSRU O OO020070 1000000000000D0
00 40keV**MgT 000000 DOODODOOODO

000000000000 000D00OD00OOOO
0000000000000 0000000000n
000000000 ¥ppopoooooooOooon
0000000000000 0000000S-LSR
0000 CoastingBeanl 10000000000
BlopoooooO0OoO0oO0O0O0O0D0O0OO0ODOODO
000000000000 IntraBeam Scattering O
000000000000 0000O0000OO0ODn
000000ooooon

0000000000000 D0D0O0OO0D0O0OOD
0000000000000 00D0Oooooon
0000000000000 00D0OOOooOooODn
300000000 Woooo 2008000000
000

2. 00O0OO

S-LSROOOOO0O 10000000000 100
000000000 CHORDISOODOODOOO **Mg*
doood4okvOoDOooooooooooooog
gooobbboboodoooooououogooo
000000000000 (Coherent, Verdi V-100
532nmO 00000000 (Coherent, CR699-29)
560nmO 000000000 (Coherent, MBD-200)
O280nmOO000O00O280nmOOO00OOOOOO0O
somwO000000000D00000DOODO0
00000000000000 #MgtO000o0oon
doooooooobon

30000000ooooobbooooooa
ggogooooobbbbobbboooooogooo

* E-mail:souda@kyticr.kuicr.kyoto-u.ac.jp

T Present Address is: Kansai Photon Science Institute, Japan Ato

Energy Agency, Kizugawa, Kyoto, 619-0215, Japan

Drifttube

PMT
1

Laser
for cooling

Electron Coole
Im | (Solenoid)

O 1:S-LSROO O

O1:SsLsrROOOOOOO

oo 22.557 m
good 1.05m

o000 2AMg™ (40 keV)
ooood 25.192 kHz
24Mg+ agogao 3§Sl/2 —>3p2P3/2
googd 280 nm

00000oo0o0oooO00oooooOoooooog
0o000oooooUooooooooooooooo
v ~01)DD000D0O0O0ODO0OOO0O0OOOOO0O RF
000 2.51926MHz(h=100] O Transit Time Factor
00360 0000000000000 0OoOooon
00020 RFOOOOODOOOODOOOOOOO00

mid 3dmm,0 00000 26.6mm0d 00 0h=1000 O

Transit Time Factorl 0.910 00000000000

-433-



Proceedings of the 5th Annual Meeting of Particle Accelerator Society of Japan
and the 33rd Linear Accelerator Meeting in Japan (August 6-8, 2008, Higashihiroshima, Japan)

00000000000 Sideband 00000 v, =
01100000000

0O2z00000000000D

gobobooooboboooobobooobobo
OOORFODODOOOOODODOOOOODOOOO
gboobobobobooooooooboboboobo
gooboboooboboooobobbooobboo
gboboooobooobooboboboobobo

0000000000000 0DOO PostAcceleration

Tube(PATP DO D DOOOOODODOOOOODOO
00000000000000000000000
00000000000DO0D0O00

0 3:000000000 PostAcceleration Tubg O
gooooooooooooooooooggoo
ooo

3. 3000boooon

30000000000000000000000
00000D000000D00000000000 10
00000000000000 20080 100000
ooooooooo g

00000000000 00000000OoO0
200000000000000000000000
0 (v., v,) = (2.064, 0.814), (2.054, 0.826) 0 0 0 [
000000000000 00000000O0O0
00000000000000000 0500000
00000 PATODODOOODOOD 40000000
(v, vs) = (2.064, 0.065), (2.054, 0.057) 0000
00000020000000000000000

4x10™

g 3x10™ .
& 4
£ 2x10 i
|
5
2 ¥ — :
=} 4 : :
S A0
(2.064,0.814) N=1x103 +—+—
(2.064,0.814) N=4x10] ——
. . (2.054,0.826) N=1x108
0x10° L L
0.05 0.055 0.06 0.065 0.07

Synchrotron Tune

O 4 PATOOOODOOOODOOOOODOODOOO
gobobooboobobooobbboobobbooo
goooobooog

0000000000000 00D0OOoOooOoon
0000000000000 D00DOO00O0OO0oDOon
0000000000000 00oooooooon
0000000000000 D00ODOOO0OoOooDOon
000000000000 00000000000
0000000000000 D0000O0oO0oDoon
000000000000 00DOO0
00O0OxyO0OOOODODOO0OO0030000000
O0000000O0xyODOOOOOOOODOOOO
000000000000000000000000
0000000 40Gauss] O O O RF Knock Out O
00000000 Beam Position Monitotl O O O O
0000000000 RFOOO (THAMWAY, TO40-
1018A) 0000000000000 DOOOOOO0
0000000000000 00000O00o0Oon
0000000000000 00000000 RFKO
0000000000000 0000 10dBOOODO
0000000000000 xy0O0O0O000000
ooo Mg
00003000000000000000000
000000000000 000000000Oon
000000000 CCOOOO0OnOOUOoOonoon
000000000000000000000 3x107
00000000000000 (V. v,)=(2.068, 1.069)
0000000000000 000000O00Oon
0000000000000 0000O0ODs000
000000000000 1o =1.6 ~2.0mmO0
0000000000000 0000oooooooon
ooo00DoOoooooooooo®pooooo
0000000000000 00000000ooOoOo
0000000000000 00000oOoo0ooono
RFODODODO00O0000ODODO Adiabatic Capture
000000000000 0000000000
00000000000 00000O0OooDoog
0000060000 v, =0.0500000000
0000000000000 D0000oO0oOoooo
000000000000 0000O000O0DOOn

-434.



Proceedings of the 5th Annual Meeting of Particle Accelerator Society of Japan
and the 33rd Linear Accelerator Meeting in Japan (August 6-8, 2008, Higashihiroshima, Japan)

25 ! ! ! ! !
) L
g 2
(=)
B
4
Q 15
%)
ol _
8
5
> 05 - N
o ; ; ; ; ;
0.02 0.03 0.04 0.05 0.06 0.07 0.08
Synchrotron Tune

05 cChOpnbopopooboonooonooonoano
The betatron tunes afe,,v,) = (2.068,1.069) and
solenoidal field of 40 Gauss is applied.
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