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Fundamentals of Dynamic Nuclear Polarization

Magnetic Field (5T)

Low Temperature (1K)

Paramagnetic Material

Microwaves (140 GHz)

Monitoring (NMR)

Thermal Equilibrium Polarization Enhanced Polarization DNP Requirements



Mainz - Dubna Cryostat
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CB-ELSA / TAPS 1320 CsI(Tl) crystals
97.8% solid angle coverage

No magnet…
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Frozen Spin Technique

Temperature reduced to tens of mK to 
‘Freeze’ in the enhanced polarization

Relaxation time extended to 
hundreds of hours



Saclay Magnet:
2.5 T

Holding coils:
0.5 T

Frozen Spin Mode:
1 K → 30 mK

Mainz-Dubda
Helium-3 Dilution Cryostat
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Frozen Spin



Victoria Lagerquist The Bonn Polarised Target 25.06.2024

Mainz - Dubna Cryostat
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Successfully took beam in 
March for a three week run 

on butanol

March 5 - March 27
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320 hr
17 days
92% Polarization

March 5 - March 27
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Followed up in April with a 
carbon run then in May / June 

with deuterated butanol

May 22 - June 12
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287 hr
17 days
73% Polarization

May 22 - June 12



Longitudinal

Transverse

Operates at < 1.5 K

Longitudinal Coil:
4 layers, 2400 turns, 0.6 T

Transverse Coil:
4 layers, 845 turns, 0.45 T 
(@35A)

Approx. 1 week to 
transition between coils
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Holding Coils
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Combined Holding Coil Combined holding coil allows for quick and 
easy transition between longitudinal and 

transverse polarization directions.

Saddle: 3 layers (0.4 T, 0.63 mm)
Solenoid: 2 layers (0.4 T, 0.45 mm)
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Internal High Field Coil

An internal polarizing magnet would remove 
the need for cycling data taking

Requires extreme efficiency and uniformity

Proton: ΔB/B = 10-4

Deuteron: ΔB/B = 10-3
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Conclusion

We have successfully recommissioned the 
Mainz-Dubna-Bonn polarized target.

Already acquired 34 days of data on both 
protons and deuterons.

Actively developing the next generation of 
polarized targets for the future.



Thank You


