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Relevant Energies for Hydrogen

– Ionization 13.6 eV

– Dissociation /  Recombination: ~ 4.2 eV

– Finestructure splitting: ~ 6.0 10-5 eV

– Hyperfinestructure splitting (p): ~ 3.0 10-6 eV

– Hyperfinestructure splitting (d): ~ 7.0 10-7 eV

Resulting Scheme:

Neutral Beam
Nucleus Polarization

Hyperfinestructure

Electron Polarization

Finestructure
Ionization
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Scheme for Fast Atomic Beams

Fast Beam (1-3 KeV): Optically Pumped Polarized Ion Source (OPPIS)
BN L - Anatoli Zelenski
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OPPIS

Steel Plate

ECR-Zone

Sona-Transition

Correction Coil



Polarized Proton and Deuteron Sources

May 28, 2009 D. Eversheim 5

OPPIS with Neutral Injection
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Slow Beam (~ 3 meV): Cooler Injector Polarized Ion Source (CIPIOS)
Moscow - Alexander Belov, Bloomington - Laddy Derenchuk, Jülich - Ralf Gebel
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Ionization Schemata
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Polarization Scheme for Fast (1-3 keV) Atomic Beams
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Polarization Scheme for Slow (~ 3 meV) Atomic Beams
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Polarization Scheme for Slow (~ 3 meV) Atomic Beams
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The Cardinal Problem of High Intensity Sources - Perveanz
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Injection Schemes for SIS18
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Injection Schemes for SIS18
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Injection Schemes for SIS18

Deuteron RFQ

Proton RFQ

200 KV platform

for pol. source



Polarized Proton and Deuteron Sources

May 28, 2009 D. Eversheim 15

Summary, Consequences and Outlook

 The Slow Atomic Beam „CIPIOS“ type of source gives more polarization and 

is more flexible than an „ OPPIS“ type of source with respect to polarization 

schemata.

 For a 10mA polarized beam „CIPIOS“ contains less charge exchange cells than 

a Fast Atomic Beam „ OPPIS“ type of source.

 „CIPIOS“ is shorter.

But:

 For the Slow Atomic Beam type of source the atomic beam intensity should be 

increased by a factor 2-3 to become >  3∙1017 atoms per second. 

 It has to be shown, whether the target-cell can stand this intense current.

 An extraction scheme at about 200KV has to be developed (extraction from a 

magnetic field at 200 KV).
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Thank You


