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freq.: 4.4 GHz
uncertainty: 0.3 ppm
B : 0 T
target:HFS
D. E. Casperson et al., Phys. Lett. B 59,397 (1975).

freq.: both 1.9 GHz & 2.6 GHz
uncertainty: 12 ppb
B : 1.7 T
target:HFS,    ,
W. Liu et al., Phys. Rev. Lett. 82, 711 (1999)

target for MuSEUM

target for 2015A beamtest



how to measure
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experimental background



uncertainty of the exp.
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systematic error from RF power
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RFパワー一定の条件下

中心値のずれ：-2.0±2.0 Hz
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RFパワーが中心値との差に依存して変化した場合

中心値のずれ：2.1±3.2 Hz
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RFパワーが単調増加

中心値のずれ：609±105 Hz
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RFパワーが1%の範囲でランダムに変動

中心値のずれ：0.7±2.4 Hz
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systematic error from RF power



systematic error from RF power



uncertainty from gas pressure

• The transition frequencies in vacuum is obtained by 
pressure extrapolation.



uncertainty from gas pressure
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uncertainty from gas pressure

Uncertainty from capacitance guage is dominant compared 
to from quadratic term.
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uncertainty from gas pressure

Uncertainty from pressure guage and quadratic term are 
comparable by measuring in 0.3 atm and 0.9 atm.

P (atm)
0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2

fr
eq

. s
hi

ft 
(H

z)

10−

9−

8−

7−

6−

5−

4−

3−

2−

1−

0

quadratic term

lower pressure ideal higher pressure

silicon guage ( 0.02 %)



magnetic shield
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magnetic shield



magnetic shield
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uncertainty of the exp.
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schedule

beamtime:

beamtime

beamtime: high field exp.

20
15

20
16

1400 Hz -> ~1000 Hz

1000 Hz -> ~100 Hz

modulation helmholtz coil

53 Hz -> ~5 Hz

zero field exp. high field exp.

H-line is ready

20
14

beamtime: beam profile measurement

beamtime: detector test



Thank you for your attention!
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