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Accelerator Facility at ICR, Kyoto Univ.

¢ Electron Linac 100MeV (existing) & Electron Cooler (existing)
® Electron Storage Ring KSR 300MeV (existing) o 2Mg* Ton Source 35keV (existing)
® Proton Linac 7MeV (existing) o [.aser Cooling for 24Mg* (planned)
e Laser lon Source 2C%* 24MeV (planned)
o Jon Storage Ring S-LSR  (First beam October, 2005) _
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« Compact Cooler Ring
S-LSR
— Circumference 22.56m
— Straight Section Length  In operation since October, 2005

1.86m P
@« Two e-cooling modes ' T

— Protons /MeV
(Ee=3.8keV)

— 12C6* 2MeV/u
(Ee=1.1keV)

@ Laser cooling
— 22Mg* 40 keV
(A=282 nm)
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Main Parameters of S-LSR

Circumference 22.557 m
Average radius 3.59m
Length of straight section 1.86 m
Number of periods 6
Betatron Tune
Crystalline Mode Normal Operation Mode
1.45 (H) , 1.44 (V) 1.872(H), 0.788 (V)
Bending Magnet (H-type)
Maximum field 0.95T
Curvature radius 1.05 m
Gap height 70 mm
Pole end cut Rogowski cut+Field clamp
Deflection Angle 60
Weight 4.5 tons
Quadrupole Magnet
Core Length 0.20 m
Bore radius 70 mm
Maximum field gradient 5T/m
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Electron Cooler installed in S-LSR

27, June, 2007 Aklra Noda atPACO7 Albuquerque New .



CRYRING at Stockholm,

ESR at GSI, by M. Steck by H. Danared
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Figure 3. Beam radins measured with a beam scraper vs, number of stored ions in the BSR
for electron coaled Au™* jons at 200 MeV/u (from ref. P},
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Simulation with Betacool predicts
1D ordering of 7 MeV proton at S-LSR

-particle number of 3000-
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by Prof. I. Meshkov
and Dr. A. Smirnov et al.
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Structure of Schottky Pick-Up
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Fractional Momentum Spread vs Particle Number
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Reduction of Ripple in Electron Gun
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Abrupt Jump of Momentum Spread and Schottky Power
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Horizontal Beam Size Measurement by a Scraper
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Equilibrium Proton Beam Temperature

Longitudinal Direction
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Phase Transition to 1D Ordered State
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Reflection Probability
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Principle of Laser Cooling (Longitudinal)

4’ —_—
Wave Length
280 nm

A:lower state 35281/2

B:upper state 3p2P3/2

~
‘ /‘K
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Laser Cooling Section of S-LSR

Induction Accelerator Window for Laser port

Wien Filter will be installed Helical Schottky Pick-up fer 7 MeV
here in a near future ! proton is installed here.
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First Result of Laser Cooling (1D)
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Reduction of number of 1ons to suppress IBS
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Coherency observed In a picked up signals
during laser coolina
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3D Laser Cooling with Dispersion Free Lattice
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Normal Lattice with Tapered Cooling

Bending magnet

LR Wien Filter for Tapered cooling
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Summary

. By electron beam cooling, phase transition of 7 MeV
proton to 1D ordered state has been observed for the first
time with clear jJump of momentum spread and Schottky
signal.

. Proton temperatures below transition are 26 peV and 1
meV, In longitudinal and transverse directions,
respectlvely which showed the magnetization of the
electron.

. Laser cooling effect was confirmed in longitudinal
direction both by a frequency sweep of a single laser and
combination with an induction deceleration of frequecy-
fixed laser. Equilibrium temperature, however, is still not
so low as a few Kelvin.

. Application of laser cooling induces coherency in the
picked up signal, which is different between odd andeven
harmonics of the revolution frequency. The origin of such
a coherency Is not yet clarified.
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Thank you for your kind attention!!
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Dispersion Suppressor
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Source (35 keV)
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lon Observation with Emitted Light

511

count = Z count (X,y)

x={
| X/ndl  22800+005/ 185
| Constamt  525.7+ 4.666

| Mean 199.6 + 0.5654
|_Sigmsa §5.25+ 0.70
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By M. Tanabe and M. Ikegami
Electric Field to be inserted into the Dipole Magnet

Beam axis
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\rl Chamber Height :45 mm
In Magnet Gap of 70 mm
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