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Birdcage resonator for a gradient spin
flipper in strong magnetic fields

V.A. Kurylev, G.V. Kulin
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Adiabatic spin flipper

G. M. Drabkin. Production of Supercold Polarized Neutrons/G. M. Drabkin and R. A.
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Superconducting magnet

Preliminary magnet design

Cryogenic cooler head

Designed by SuperOx LLC / www.superox.ru
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Spin flip zone
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Adiabaticity parameter
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Volumetric resonator

Field pattern E010 inside the volume

of a cylindrical resonator
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Calculation of resonator dimensions
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Birdcage coll
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Resonator model
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Optimization
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Loss parameters (S-parameters), at C = 7.29 pF 10
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Distribution of magnetic energy
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Distribution of magnetic field energy in the
resonator cross section

Magnetic field energy
distribution profile




12

Precession of the magnetic field B,
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Power calculation
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Summary 14

® The geometric parameters of a hollow round resonator were obtained, from which it follows that
it is impossible to install it in the light of an adiabatic spin-eraser without significant changes in
the design of the superconducting magnet.

® The required resonator capacity, suitable geometric and frequency conditions of installation were
calculated.

® A resonator model was created, simulation and fine-tuning were carried out in the CST Studio
Suite program environment. A primary calculation of the stationary mode power was made.

® A concept of an RF resonator suitable for further use in an adiabatic spin-flipper device in a
strong magnetic field was developed.






Spin precession
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Optimization

S-Parameters [Magnitude]

—— 51,1[1,0.0]+2[1.0,90],[550]
—— 52,1[1,0.0]+2[1.0,90],[550]

| Optimizer
Simulation type: Time Domain Solver ~  Acceleration...
Settings Goals Info

Algorithm: Trust Region Framework

Number of evaluations: 3
(solver: 3)

{ Initial goal function value

,,,,,,,,,,,,,, Best goal function value

Last goal function value

7.28002929€88
0.3595853515€2
0.3559853515€2

Last solver evaluation time = 00:14:08 h

Best parameters so far:

( 531.86, -26.33852 )

Gi ( 588.5457, -26.29598 ) C = 7.€2448e-12

75 4 L T SR,

(Corresponding run ID: 4)
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Frequency / MHz
| Optimizer - [m] X
| Simulation type: Time Domain Solver ~  Acceleration...

Settings Goals Info

! Optimizer — O X OK Apply

Algorithm:  Trust Region Framework v | Properties... General Properties... ) - -

o | Simulation type: Time Domain Solver ~  Acceleration...

Reset min/max 10 % of initial value | Settings Goals  Info
[
() Use curent as initial value (8 Use data of previous calculations Goaltype:  Standard G Add New Goal...
| Parameter /| Min Max ‘ Intial Curent Best a —

® C 67512 82512 7512 76244806347, 762448 | D] Type Operator | Target ‘ Range ‘ Weight ‘ a
M 104 156 13 13 0 p¢ 0 1DC: \S-Parameters\S1,1[1,0.0}+2[1.0,90],[550] move nj 550  total 10
Mt 464 6.96 58 58 0

% 1 1DC: \S-Parameters\S2,1[1,0.00+2[1.0.901.[550] moven j 550 total 10



CST studio suite
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Calculation
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