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Goal: WIMP detection and 
direction measurement “WIMP-anemometry”

micro-TPC ( CF4 0.05 atm ) 1m3× N 

Current: 30cm CF4 0.2 atm @ surface lab.
• detector response  

calibration method
• CF4+C4H10 for neutron monitoring

TPC

1.  Goal and current status



Sep. 12th 2006 
Kentaro Miuchi IDM2006 Rhodes, Greece

2.  30cm micro-TPC (3-D tracker)
“WIMP-anemometer”

TPC: 23×28×31cm3

40cm

TPC

X readout
（768ch）

Y readout
（768ch）

FAGA position encoder
（1536ch）
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30cmμPIC

28
cm

pre-multiplier
• 23×28cm2

• Gas gain ~10

GEM

µ−PIC (l=-5mm)

GEM (l=0mm)
-VGEMT

drift plane (l=310mm)

+Vµ-PIC

-VGEMB

-VDRIFT 8

Field shaping pattern
（×30）

1cm

μ-PIC

micro-TPC 
= 30cmμPIC＋GEM 

31
 c

m
• 30×30cm2

• 400μm pitch
• 768+768 readouts
• 2D imaging
• Gas gain ~5000

GEM

µ-PIC

TPC

0.2atm 
CF4
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Response
400µm pitch digital hit ( for tracking)  
+ summed analog ( for energy detection)

F 500keV 5~6mm in 0.2atm CF4

F,C tracks

n

252Cf

YX-15cm
15cm

15cm

-15cm

30cm

Z(drift)

0cm

X,Y integrated image Z projection

Flat response 

trigger

Triggered time =
z=0

cm
30
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Calibration / gain monitor
Heavy ion (not a γ source)
On / off from outside 
10B(n,α)7Li reaction
(Q=2.70MeV     1.8MeV for α)

252Cf 
+ thermalizer

Set on the drift wall

10B ( 0.6µt ) 
evaporated on glass
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preliminary

α

α+Li

integrated image

alpha tracks

Calibration / gain monitor
α’s are seen

energy calibration
gain stability
thermal neutron monitoring 

Simulation 
(w/o elastic scattering )

Spectrum
(source area)

α

Elastic 
scattering  
(C,F )

MORE STUDY, then keV
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CF4 0.2 atm results
Energy-length dependence

CF4 0.2atm 252Cf run

C,F recoils

preliminary

BG spectrum
CF4 0.2atm 
surface BG run

keV
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preliminary

▲WIMP direction

CF4 0.2 atm direction-sensitive results
Sky map (0.4days BG run surface)

cos θ distribution
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CF4+C4H10 (8:2) gas 
Direction sensitive neutron BG measurement

• proton tracks are longer  
~1 neutron events/day/30cm TPC @Kamioka

Proton tracks

n

252Cf

YX-15cm
15cm

15cm

-15cm

30cm

Z(drift)

0cm

3.Toward an underground run

CF4 0.2atm 252Cf run

CF4+C4H10 0.2atm 252Cf run

1500keV

cm

10

C,F recoils

proton recoils
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preliminary

n -> p Forward scatterings are clearly seen
(this is what we want to do with WIMP -> F 

with lower pressure gas)

Recoil direction image

northwest

zenith

252Cf

0

10 Cos θ

θ

n

p

east

CF4 0.2atn 
252Cf run

CF4+C4H10  252Cf run

CF4+C4H10 0.2atm 252Cf run

Cos θ
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30cm micro-TPC
for “WIMP-anemometry”

CF4 0.2atm
calibration method are being studied
Surface BG run (direction-sensitive) 

CF4+C4H10 0.2 atm
Neutron directions are taken well

4. SUMMARY



Sep. 12th 2006 
Kentaro Miuchi IDM2006 Rhodes, Greece

Ωιτη
Τ. Τανιµορι, Η. Κυβο
Σ. Καβυκι, Κ. Τσυχηιψα
Α. Τακαδα, Ψ Οκαδα, Η. Νισηιµυρα,
Κ. Ηαττορι, Κ. Υενο, ανδ Σ. Κυροσαωα

ΝΕΩΑΓΕ εξπεριµεντ

Κενταρο Μιυχηι
(Κψοτο Υνι.)

νεω γενερατιον ΩΙΜΠ−σεαρχη 
ωιτη 

αν αδϖανχεδ γασεουσ τραχκινγ εθυιπµεντ



Sep. 12th 2006 
Kentaro Miuchi IDM2006 Rhodes, Greece

500keV300keV100keVCF4

F

C

4mm3mm1mm

5mm3mm1mm

4mm3mm1mmC

500keV300keV100keVCF4+C4H10(8:2)

F

H

4mm2.5mm1mm

2cm1cm4mm


