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Moore’s law
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“Moore’s law” in DNP
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Polarization, field and temperature
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“Moore’s law” in DNP
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All started by making hyperpolarization transportable
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Evolution of a HP samples transportation device
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Evolution of a HP samples transportation device
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Integration of waveguide and microwave source at 25 GHz

filling port microwave port

Setup features:

 Field:0.85T

+ Temperature: 77 K, 4.2 K

* Microwaves: 25+1 GHz

* Holding time (4.2 K): 5 h with mw
» Holding time (77 K): 24 h with mw
« Sample volume: up to 300 uL

* Integrated dissolution system
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Materials and methods
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Microwave frequency sweep
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Microwave frequency sweep

the magnetic field value
is temperature dependent
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Microwave power sweep
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Polarization buildup
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Is it worth dissolving the sample?
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Is it worth dissolving the sample?

Gradient-echo sequence, FOV =25 x 50
mm?2, resolution = 0.5 x 0.5 mm?, FA =5°,
TE/TR=2.0/6.0 ms, time per frame = 300 ms.
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Take home messages and perspectives

« If you can live with lower polarization, you can go very fast

« Small dimensions allows to place the polarizer close to the MRI scanner/NMR magnet

* You can train students, nitrogen is safe and costs nothing

« With a membrane pump you can reach 2 K (30% proton polarization)

* Implement cross-polarization

« Make it cryogen free
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Radical titration at 77 K
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