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MTV at TRIUMF

Searching T-Violating electron polarization

Run-II MWDC
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1. Beam Time

2. Tensor

3. Lorentz Invariance / Solar Neutrino effects 

1. CDC with Full FPGA-Trigger/DAQ system > 100kHz

2. 

3. 

MTV

MTV



MTV-CDC

Designed in 2009 ï2010,

Fabricated in 2011
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Cell size   4mm x 400 anode

10 mm x 104 anode (MWDC)

High rate capability, 

Large and symmetric acceptance

Anode (20µm Au-W) 400

>>  signal readout

Shield (100µm Au-Al) 400

>> shut down noise

Cathode (100µm Au-Al) 1000

>> applied voltage

Field (100µm Au-Al) 400

>> applied voltage

KEK 2011
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MTV-CDC

TRIUMF 2012



7



Prologue : PHENIX Muon Tracking Chamber 1999~2001

Required Chamber Position Resolution 25micron

Three Stations of Cathode Strip Chambers

Thermal Deformation, etc. ~ 100micron
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Optical Alignment System



~50nm resolution

Applicable to Short 
Range Gravity Exp. ?PHENIX Muon Tracker

~ 5m size chambers

Monitoring thermal 
Deformation < 25um

Focal Image on CCD

PHENIX - OASys
Optical Alignment System

Muon Momentum Resolution

RHIC-PHENIX Optical Alignment System to
Pico precision Displacement Sensor

Under - G Student 
Experiment at Rikkyo 

University

Murata, NIMA 500 (2003) 309; Murata, IEEE Nucl. Sci. CR675 (2005)



Starting Point of the Rikkyo -Newton exp. 2003

Wide Dynamic Range, Precision Position Measurement

Extremely weak force measurement, by observing displacement

In cm scale, 

Gravitational Force ~ 10nN

Displacement ~ 1nm (1m pendulum)

1nm > Resolution !

10Takahashi, Miyano, Tsuneno 2003



Newton -0  exp. 2003

1st Step Exp. Using 1m long Pendulum Measured Result

Gravity Signal ? -> maybe tilting é
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Newton-I, II Torsion Balance Experiments



Movie File

Image Analysis

Ninomiya, J. Phys. CS189 (2009) 012026
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Yazawa, Sato 2005

2nd year of Newton - I 2006

Hata, J. Phys. CS189 (2009) 012019



Attractor Position
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Top View of the Torsion Balance Bar

J. Murata 2008
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Top View of the Torsion Balance Bar

J. Murata 2008
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Newton-II Experiment (2009) 

Small Scale, Legacy, but unique and powerful tool:

Torsion Balance Bar

F ~ 100pN weight of  10um water cubicNinomiya, J. Phys. CS453 (2013) 012007



J. Murata 2011



J. Murata 2011

Capture board with FPGA
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1st Gravity Signal

experiment
newton gravity

ρȢυφπȢςρ ρπdeg

ρȢσψπȢπς ρπdeg

Target

Attractor

5mm20mm

Confirmation of Newton Gravity at mm with 10% precision (after UW, HUST)



Eot-wash experiment : University of Washington (2006)

s ~100% @ 60micron

Kapner, PRL 98, 021101 (2007) 

J. Murata 2010
J. Murata 2010
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@ 10% precision 
Smaller scale around above Casimir region

High-end digital microscope & wire cantilever

Reduction of thermal noise by wide range video 

imaging (space smearing effect).

Newton-V : 

next generation micron scale experiment
Murata-Tanaka CQG 32 (2015) 033001

(arXiv:1408.3588)
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241cm cathode 100micron

2001
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