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target for 2015A be
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D E. Casperson et al., Phys. Lett. B 59,397 (1975).
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(s how to measure

MLF

muon beamline neutron beamline



(s how to measure ¢

superconducting Magnet Muonium spins are flipped by RF field.
upe

Muons come from the beamline at J-PARC.
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Detect muons spin direction by an
angular distribution of decay positrons.

W —————— Muoniums are formed in Kr gas.
'____/—"




(s experimental background ¢

high field exp.

muonium dist.

25pSN-6 Ueno

detector

25pSN-5 Kanda

RF cavity
gas chamber

magnetic shield

this talk

magnetic field: 1.771

uncertainty at previous exp. : 53 Hz

zero field exp.

magnetic field: Ot
uncertainty at previous exp. : 1400 Hz



(s uncertainty of the exp. ¢

zero field exp.

| 1400 Hz

1000 Hz

statistics

o 930 Hz _ _
magnetic field pEET—— < Magnetic shiel

gas mm 56 Hz <— silicon pressure guage

RF | 2 Hz <«— feedback system

distribution | 3 Hz

high field exp.
previous exp.| U B3 Hz
statisticsmm 5 Hz
magnetic field
gas M 4 Hz <— capacitance pressure guage

RF B 2 Hz < feedback system

distribution r 3 Hz
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systematic error from RF power ¢
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() sz systematic error from RF power ¢

Input

coaxial pipe(®p22)

: Coupler
RF generator ) Amplifer /
(SMBV100A) R&S®BBA150

T Coupler
PC

Labview

T Feedback

Power meter
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T

Thermal sensor
R&S ® NRP-Z51

T

Sensor Check Source
R&S*MNRP-BY

for TM110 § 3 for TM21

<—  Coupler




() sz systematic error from RF power ¢
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uncertainty from gas pressure ¢

 The transition frequencies in vacuum is obtained by
pressure extrapolation.

1. uncertainty
from guage

| variable parameter

4 fitting : v = (1 + aP + bP?)

- from exp. of argon gas
b=(9.7+2.0) x 10~ '° Torr 2

——

.-. 2. quadratic shift

D. E. Casperson et al.,, Phys. Lett. B 59,397 (1975).

precision of
pressure guage

LAMPF exp.

0.7 atm 1.4 atm



EEI! ) SEUM

Gas Panel

regulator

uncertainty from gas pressure ¢

silicon gauge (relative 0.02 %)
available at 2016

- capacitance guage (relative 0.2 %)
ready

high precision
pressure gauge
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s uncertainty from gas pressure ¢

Uncertainty from capacitance guage is dominant compared

to from quadratic term.
< 0 ; : :

I
N
o

freq. shift (Hz

—-40

—

=

" — capacitance guage ( 0.2 %)

—-80

—-100

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




I

s uncertainty from gas pressure ¢

Uncertainty from pressure guage and quadratic term are
comparable by measuring in 0.3 atm and 0.9 atm.
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() sz magnetic shield
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() sz magnetic shield C

magnetic shield

-3 layers
-1.5 mmt permalloy plate
-leak field: <0.65 mG

measurement of B field

-using fluxgate magnetometer
-precision: < 0.1 mG
-offline scan & online monitorinc




() sz magnetic shield
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(s uncertainty of the exp.

zero field exp.

_ 1400 Hz

L 1000 Hz
statistics

L 930 Hz , _
magnetic field N <— Mmagnetic shield
gas MM 56 Hz <— capacitance pressure guage \f
RF| 2Hz  <«— feedback system 44

distribution | 3 Hz

high field exp.

gas purity <«— sampling bottles

previous exp.[ T B3 Hz |
. gas temperature «— water cooling

statisticcmm 5 Hz _ _ _ _
. RF field dist. <— simulation study

magnetic field

gas M 4 Hz <— silicon pressure guage

RFE 2Hz <— feedback systemyf

distribution r 3 Hz
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schedule

(I)— beamtime: detector test

)>— beamtime: beam profile measurement

zero field exp. high field exp.

>— beamtime:

1400 Hz -> ~1000 Hz

L modulation helmholtz coil

)>— beamtime

1000 Hz -> ~100 Hz

i H-line is ready

beamtime: high field exp.
53 Hz -> ~5 Hz



Thank you for your attention!
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