P recise measurement of hyperfine structure of positronium
using Zeeman Effect -experimental set up and RF system
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. RF system and its performance

1. sufficient Ps transition

Lifetime of o-Ps is very short (142ns) ,
so high-power RF source is required for
transition.

S-band RF source meets this requirement. (the
field strength of the superconducting magnet is
adjusted to 0.866T)

stable transition probability
We stabilize RF power in the cavity with

an accuracy of less than 0.1% for the
O(1ppm) measurement of Ps-HFS.
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monitor and feedback circuit works

Frequency Feedback performance
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Lock in AMP power ( AMP gain drift )

Though AMP power is stable and
the cavity is cooled to a constant
temperature by a water chiller,

resonant
the resonant frequency of the frequency
cavity still drifts 6ppm [goal [MHz]

O(1ppm)] with thermal expansion
of the cavity (-18ppm/K, right
figure ).

We will stabilize temperature
inside the magnet.
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Experiments to measure Ps-HFS using Zeeman
effect require high-power and stable RF.

This RF system successfully supplies the cavity
with high-power RF.(power=409W,Q-value=14700)
AMP power is stable (power feedback works).

We will update RF system about stability of reso-
nant frequency and Q-value




