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Electrostatic accelerator (van de Graaff)




Electrostatic accelerator (van de Graaff)
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CYCLOTRON
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Diagram of cyclotron operation from Lawrence’s 1934 pate nt

(Ernest Lawrence, 1931)



CYCLOTRON




SYNCHROTRON

Accelerating cavity
It accelerates particles with high

Beam is sent to synchrotron frequency by applying an electric
accelerator from the pre-accelerator figl?j at ﬁ{e th%pti%iﬁg of the
(Tandem or Linac, etc.). particles passing through.

™~

Charged particles travel
around the track in a fixed
orbit by electromagnet.

Beam is sent to the
beam utilizing course
after acceleration.
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ECR ion source
(Electron Cyclotron Resonance )

1. coils 2. hexapol

3. plasma chamber

4. coaxial line 5. tuner

6. RF injection 7. exit hole
8. Einzel lens 9. yoke
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Our ion sources and injection line
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Mirror inflector

dummy dee

deflector

acceleration frequency
13.881MHz

150MeV 4 Ara+
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Ion source



Mirror inflector




Spiral inflector
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Isochronous cyclotron
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Isochronous cyclotron
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Inside the liners are placed the—dees, which are polarized with t he
high-fregency voltage (up to-#0kV; 12-19 MHz). The liner s are
grounded. The ions are acdele‘r@'teéd In the gap between the edge of

the dee and the edge 01: the liner (4 times on each orbit).







Extraction — stripper
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Dependence of the charge state population after
stripping on the ion mass number A
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Dependence of the charge state population after
stripping on the ion energy
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Extraction — electrostatic deflector




Beam Iin?s
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Quadrupol magnet




Quadrupol magnet




Quadrupol magnet
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Dipol magnet - steerer

N1=No.COS(yp)
N2=No.sin(®)




Dipol magnet - steerer
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Beam diagnostic — Faraday cup
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Beam diagnostic - ,luminescence”
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Thank you-for your attention!




