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Spin precession in the
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v=2.9 Hz, Av=.19 uHz
Av /v=6.6-10"°
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tupole vs Quadrupc

acting on a magnetic dipole |E = U -68 ,U(H , D)
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Atoms with low velocity have very high transmission through the

quadrupole (large angular acceptance), but they produce highly
divergent beam.




Atomic Beam Source
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Direct intensity measurement

Test Volume

Helium
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Possibl arization

abatic transfer from the very high magnetic field i
leld in the injection volu

. \ nsition.

volume
Igh uniformity
sions with the wa ABS to injectio

9/27/2016 SPIN2016

15



Beam divergence

Nozzle

(at ~1°K Quadrupole

D1 D2 (~130 cm long)

The opening angle of the “Baffled
Tube” (currently 9 mrad — half
angle) is supposed to match the
atomic beam divergence. If the
atoms hit the inside surface of the
“Baffled Tube”, they lose
polarization !
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“Baffled Tube”

Velocity spectrum
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Velocity dependence (simulations)
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Measured velocity spectrum

Expected

Measured

v [cm/sec]

1. The velocity spectrum is
shifted up significantly.

2. The measured beam
divergence was 8 mrad.

This is a clear indication that atomic
collisions define the beam intensity
and spectrum. Low velocity atoms
have large scattering cross section and
are lost from the beam. High velocity
atoms survive, and they have small
divergence !
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Divergence measurements
Compression tube
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Divergence measurements
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Velocity profile measurements

Compression
tube

L 1]

ABS beam

Two slotted rotated wheels
(revolution frequency adjustable)

This is more expensive measurement — it requires rotated wheels in vacuum.
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