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CIB Observation Plan ( by JAXA Dr. Matsuura)
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STJ (Superconducting Tunnel Junction) Detector
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CIB Experiment for Neutrino Decay Search with JAXA Rocket
Focal Plane Instruments

\ Tertiary

Focal plane Instruments

Grating

P \, d=1mm mirror

N\ \// \\:\4

7]/ \ -
\ / / / \ A Readout

Electronics(4K)

/

—1 STJ Detector Array
(50 x 8 channels)

cs Focal length 50cm
f Ax=100y/ X=5MM  pOy=40x 5.4’
8pixels

d sin 0 =) A= 40~80um
— x=DO=DNd=100L Rate/50pixel-spectrometer = 1.4kHz o
If Ax=100u. AA=1u




CIB Experiment for Neutrino Decay Search with JAXA Rocket
Rate Calculation and Expected Lifetime Limit

Al L—F AL, ~0.5pW/m?/sr for A= 50pm
Pixeldh=UAQ=4 X 108 sr, AS =n x 0.0752 m21=Hi5

ML= 35x101°W=22x102e¢V/s (1J=62x1018eV KU)
AL=EdI/dE &Y  dI/dE=2.2x 10%(3 x 102)s'=0.7x 105 5’

dI/dE = (E/AE) dN/dt &Y. dN/dt=1.4x 103s! ( E/AE=50ZFlL\70)

Rate/50pixel-spectrometer = 1.4 kHz ( 28Hz/pixel)

Measurements for 200 s
— 280 k events /50pixel-spectrometer
851 M 50pixel-spectrometerzFALYH D T,
o/N=0.066% 506 =0.33% x 0.5uW/m?/sr = 1.5nW/m?/sr
(RED LEFE50nW/m?/sr M3%)
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Absorption Probability Calculation

ERME=
e=ZERIME/ERAT= 0.1
N)AVEBE=p,=25x107 cm™?
( gy=6x1010)

It W A
(B8%E: yOu~1p) EKER (HO)EDWEFE 0=(5%2) x 102! cm?)
A6 spsiscar— 107 em® HIRF
YE&Y y(A~30u) 2L To=0.3 x 102> cm? /HIRF
L=10EXE = 3x107x10°x3x10Y%¢cm ~ 10’ cm

ULtZERAWSE, —a—FJ/RRIENR (A~30p) NN10ENXERA TLSHEIZE
¥ E CIRINSNSFER(L

ep, 0 L=0.1x2.5x107x0.3x 102> x 10?7 ~ 10 " *
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He3 Refrigerator ( HelioxAC-V )

We need a test setup around 1K
for efficient measurements of
various STJs.

Stable operation below 1K without -
the need for liquid helium

Achieves 300 mK without the need for liquid helium! .
PTR first stage
thermal link &
shield connection

Enables operation in laboratory which would not normally

support cryogenic equipment

Hold time of more than 50 hours enabled by patented
adiabatic multi-expansion *He refrigeration technology
(US patent 6782712, European patent application
1387133 and Japanese patent application 2004163089)

© Adsorption pump

PTR second stage
thermal link &
shield connection

High temperature stability (= 3 mK at < 2 K) provides an

extremely stable temperature environment *He pot & sample

mounting plate
Small footprint enables use in virtually any laboratory

environment. (0.4 m diameter by 0.85 m height)
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