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Development of Compact Cancer Therapy Machin
with Use of Laser lon Source

Pulse Synchrotron
(KEK)

Electron Beam Cooling
(Kyoto Univ.)

Downsizing is possibje by combination ¢f Laser Ion Source and

e
- Carbon (200MeV)

%e.

HIMA NIRS in Chi | i 9
| ' - 9P
avity for e
a§ Rotation Outer Ring
100TW Laser Target Chamber t RF Acceleration Cavity
Focus the Laser m

~6m

N N ~5m e
Laser lon Source )
(JAERI KyOtO UnIV ) Compact Heavy-loi\(Carbon lon) Synchrotron
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Compact Cooler Ring SLSR

Circumference 22.56m
Straight Section Length 1.86m

E-cooling modes

A Protons 7MeV
(Ee=3.8keV)

Laser cooling
A 24Mg* 40 keV
(I=282 nm)

: AR &

- In operation since October, 2005
NIRS 2013 8 4 10 4



Main Parameters of SLSR

Circumference
Average radius
Lenqgth of straight section

22.557 m
3.59m
1.86 m

Number of periods

Betatron Tune
Crystalline Mode
1.45 (H), 1.44 (V)

Bending Magnet

Maximum field

Curvature radius

Gap height

Pole end cut

Deflection Angle

Weight

Quadrupole Magnet
Core Length
Bore radius
Maximum field gradient

NIRS 2013 8 4
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6

Normal Operation Mode
1.872(H), 0.788 (V): EC
2.068(H), 1.105, 1.070 (V): LC
(H-type)

0.95T

1.05m

70 mm

Rogowski cut+Field clamp

6 0e

4.5 tons

0.20m

/0 mm
5T/m / \



ESR at GSI, by M. Steck CRYRING at Stockholm,
by H Danared
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Fig. 5: Relative momentum spread as a function of particle number for the lowest seven electron
densities reprmnled in Fig. 2. The density increases from the upper lefl 1o the lower right. For each | !

|
Flgure2 Experimental momentumni spreads from Schottky signals vs. number of stored ions ‘ jensity, a line is fifted to the data points. A line is also drawn through the S Siig ti the

in the ESR for electron cooled U%?* jons at 240 MeV/u. aws indicates the Wigner-Seitz
radius of eq.(3). (after ref. ?)

ESR at GSI, by M. Steck

transition 1o the ordered state. (The use of different symbols is just to help identifying which po:ms
belong to same electron density.) i

| NAP-M at BINP, Novosibirsk
| by V.V. Parkhomchuk

Au"* 290 MeV/

- b eV/u X £ b
E ¥ . Pt
~ [ °® ! .
-g IOk'r * -

3 ®

g Y
g | . 2% |
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Accelerator
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Electron Coolerinstalled in S-LSR

Dr. Hicham Fadil

Cooler Solenoid \




