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Planck & He/H & Neutron Lifetime
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Neutron lifetime experiment
at J-PARC
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Beamline: J-PARC BLO05




J-PARC Tokal Japan

Hadron Beam Facility

Materlals and Llfe Science
Exper_'lmental Facility

Nuclear
Transmutation

Linac 3 GeV Synchrotron @8 50 GeV Synchrotron [§
(33Dm) 25 Hz, 1MW 0.75 MW)

~ ‘ J-PARC = Japan Proton Accelerator Research Complex

Joint Project between KEK and JAEA
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BLO5 - the NOP beamline at J-PARC/MLF

Performance of BLO5 Beam line

1.0

Neutron flux at BL0O5

0.8 Polarization

0.6 —

Low divergence
04—

Neutron flux [a.u.]
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0.0|||||||||||||||||||||||

0 1 2 3 4 5 6 7 8 9
Neutron wavelength [A]

Beam flux at 1MW

3.9 X107 n/cm?/s (23mrad x 9mrad)
9.4 X 107 n/cm?/s (11mrad x 9mrad)
4.3x10° n/ustr/cm?/s
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Setup

Set up of our experiment in “NOP” beam line. vacuum chamber
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Detalls of setup (Spin Flip Chopper)

source RF coil Magnetic Mirrors
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Detalls of setup (Time Projection Chamber)

|
We developed the TPC which has a low background count rate

and a high efficiency for 3-rays.

Beam tcher MWPC

Anode wire

29 of W-Au wires(+1750V)

Field wire

28 of Be—Cu (0V)

Cathode wire

120 of Be—Cu (0V)

Drift length

30 cm (-9000V)

Gas mixture

He:CO2=85kPa:15kPa

TPC size(mm)

300,300,970
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e
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High efficiency detection for
both of B-decay and 3He reaction

PEEK frame & inner SLi wall
suppress BG. S/N” 1-1
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Detalls of setup (Spin Flip Chopper)

source RF coil Magnetic Mirrors
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Resonance flippers flip the neutron spin.
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chronological table
I TE——

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
IETPC G10-TPC PEEK-TPC LARGE PEEK-TPC
< > A ;! (_|_> | ' I I(__) _
Design Design the TPC Basic Upgrade of analysis Design and
the G10-TPC PEEK TPC, properties test frameyvork development of Beam
(Low noise Amp) for physics run Large SFC . .
—_— | ., intensity is
D | le—— M estimated to
evelopment of software > Design and Design and be 18 times
(Analysis framework, Geant4)  Development of development of development of :
I I DAQ system DAQ system Large TPC
Material test - 5] -
(PEEK) Analysis for -
< commissionin Commissioning for
[ g data the new system
D —— — — — —l—
First detection of Data Taking Data taking
3He(n,p) reaction 2014 for 1sec level
[
- First detection of
he first beam acce_pt Neutron B-decay
the “NOP” Beam line |
MLF 200 200 reneen 1 300
20 kW| 100 kW Earthquakp 300 kw [of hadron 600 kW?
Power kW kW hall kW

Increasing size the Spin Flip Chopper is planed at 2014/2015.
Intensity will be 18 times by a designed value.
We will start physics run to 1sec at 2016/2017
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