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Experiment on board the
International Space Station

— Objectives <

> Tests of operation in space environment (Oscillation, Discharge)

> Demonstration of performance for cosmic rays (Dynamic range, Flux, (Flare response))
» Measurement of dose rate actually (comparison with other dosimeters (PADLES, TEPC))
> Duration of experiments:3 months (Full success criteria)

On December 9, 2016 at 22:26:47(JST), a flight model of PS-TEPC was
launched by a H2B rocket. It was installed in the ISS on December 14.

2016.12.9 PS-TEPC was launched.
2016.12.14 PS-TEPC was installed on the wall of JEM

2016.12.14~12.28 PS-TEPC was booted up, checked status
and set parameters.

2016.12.28~ Measurement started




Count rate [cm Zsrsec(keV/pm) |

10

107
1072
107°
107
10
10
10”7
107°
107°

10710

LET flux

- RRMD-I1I(STS84)

é_ —Om . RRMD-I1I(STS91)

— ——

= 5

= B dui_20170131

:g £ | o |

- Ty o dul 20161225

g— —

— |

;_ L |

= -

= s

I:III| IIIIII| | | IIIIII| | IIIIII| | I |
107" 1 10 102

LET [keV/pum]




LET 5> %1 0D iR 2= FFAI

LET = Energy/Length

<Lengthd iz >

@ FY 7 MEEDOMNEM
@ KV 7 biztE 5 Diffusion

<Energy®ifiz:>
@ W{ﬁ@n}i%

@ R F—KIFER

® TR X—45 ke
® KV 7 hth

N

Dk 7

D B N RITE

ELL
4|

b
M=



RMEDRED(FVIMEEDAERE)

E—LOBFMEEZEA-T 4RI IMEEZREEL

T:01§FHL/T:T 9'i2014¢12ﬁ@HIMAC%%&TG)DU#”\ _lll||||i|||||||||||||||||||||||||||||||
Fe500MeV/nZBBETLIZBRDT—4, RAF Ty NERDIE =000 -
EDEHEMB. ETRY TR EEE T, " RUTRARORS Y ES T

(#ET—42)

-1500

w29)91@)\’\|~\\<7|‘ ﬁr_ 1. 46cm/usec =000

-3000 - X\X 1 1341

DU#1, Va=900, Vd=-3300

Trigger time [nsec]

|
-3500 | 2000 I
4000 | 3%D.L.=0.0cmé&5.0cm 1000 '
DRFBFRNTIovb RS, S AR e P
-4500 | % e 1 3 5 3 T
M x A = -684.250667 * Va + -1815.776389 Track Langsh [em]
oy ‘ 19152

-5500

0 1 2 3 4 5
Drift length [cm]

X EDGED T IMNNSGA—EADIS—(0)IE

al =-684.26 +/- 4.645 (0.6789%)

bl =-1815.78 +/-13.07 (0.7198%)

EDORY 7 FREOTT— (£0.68%) IZ& 2RIED
FUZ MAEROIT —ZRIKRO RN 7 b ARRIDFE
BE (1.52) #ZAWTCTREORBY BEHL 2 &I12T %,

0.68 *0.01 *1.52 *104=100 [um]
D.L.=0.0~0.5cm & 4.5~5.0cm® K U 7 ~&EE (Lif 5 D M [ E
DT, AORY 7 FRENPERBINZDIE T v 7 D—ED
ThY., o, IRXRVIEEREEIND, 2HBBLHEVYTHILO
TENHNRREZRDDIDOLLEZ D,



~U 7 k75 MO Diffusion o, = sqrt(2Dt)
18 7 [A D Diffusion o, = sqrt(6Dt)

t = time to drift [sec]
D = kTu/e

k : Boltzmann’s constant (8.617 * 10~ [eV/K])
T: Absolute temperature [K]

e: electron charge

K: lon mobility

w=W,/E

W, : drift velocity [cm/sec]
E: electric field [V/cm]

kT = 0.025 [eV] (at normal conditions)

e=1.60* 1071 [c]

For flight model(TEM 1 atm, Vd=3300 V)
W, =1.46 * 10° [cm/sec]

E=3300/5.0=660 [V/cm]
t=5.0/W, =3.42 * 10° [sec]

IR DIREQ (Diffusion) RFELY)

~U 7 kM ODiffusion : o, = 197 [um]
U 7 b Jm & EBE TR DDiffusion : o, = 342 [um]

RIFFRELTEZDEINOAHEBTRASELT

o, ‘=sqrt(o,? + 0,2) = sqrt(2) * o, = 279 [um]
o, ‘=sqrt(o,? + 0,%) = sqrt(2) * o, = 483 [um]

Sauli, Fabio. Gaseous Radiation Detectors: Fundamentals and Applications

(Cambridge Monographs on Particle Physics, Nuclear Physics and Cosmology)
=2
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ICRU REPORT 31, “Average Energy Required To Produce An lon Pair” £ ¥ 5//H

For TE gases, measurements have been made only
recently. Kemmochi (1976) gave values for several
mixtures. For Rossi’s TE gas (nominal composition: 64.4

percent CHy, 32.4 percent COs, and

3.2 percent Ns by

partial pressure), the following values have been ob-

served:
31.0 eV (Kemmochi, 1976);
30.72 eV (Krieger, 1976);
31.44 eV (Chemtob et al., 1977);
31.05 eV (Nutton, 1976).

In each case, the composition of the

from nominal. The average value is
eV.

a (Am-241)
a (Am-241)
Argon(25-500keV)

_- (Private communication)
oas varied slightly

W = (31.1 & 0.3)

CDEZERT S EICT 5,
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2016FE7H OHIMACEER T — X % (£
E—LFE EN/NEEEVa Energy GRIE &) Energy Gt&{E) MxA MxAD E ¥l
[V] [MeV] [MeV]
H230 000 1. 54E+01 1. 15E-02 1. 33E+03 © 08E+03
400 2. 46E+02 2. 98E-01 8. 24E+02
Si800 675 5. 30E+01 1. 27E+00 4. 17E+01 4 3E0]
Fe500 2. 30E+02 5. 15E+00 4. 45E+01
XETE{EIXSRIM2008IC & ) EH
Va MxAD FE 5 {E MXADFE{ED T 5 — (-1l) MXADFE{ED T 5 — (+l)
900 1. 08E+03 ~2. 55E+02 2. 55E+02
675 4. 31E+01 —1. 43E+00 1. 43E+00
Va MxAD FE 15 {E MXADFEHED T 5 —DE|E (-l MXADFEHED T 5 —DE|E (+Al)
900 1. 08E+03 ~2. 36E-01 2. 36E-01
675 4. 31E+01 3. 32E-02 3. 32E-02
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MxA = A * (Drift Length) + B
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VATRTAVILT—D3

AL

&

o N =0 o =
&5 ICYS ==X vs HviE 3 EPSE 3
Lengthdo T Z — R = cm 2.79E+00 | 5.67E-02 | 2.03E-02
W1E eV 3.11E+01 | 3.00E-01 | 9.65E-03
~ AN e :t —
IXRILF—REBFEOTZ— (EHV) 4.31E+01 | 1.43E4+00 | 3.32E-02
N . " + _ .
_ IXILF—REBFEOTZ— (FHVY) 1.08E+03 | 2.55E+02 | 2.36E-01
Energydd T 7 — .
| — R < - _
FUZ FROT7TFr—>avIic&dTo— 5.30E-02
*
e 0.19
TRILF—5fEEE(Lo) N
LET”-0.23
5 L= - - mHV {EHV
binES 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
LET(s0E) 0064622 0.102419 [0.162324 0.257266 0.407739 0.646223 1.02419 1.62324 2.57266 4.07739 6.46223 10.2419 16.2324 257266 40.7739|64.6223 102.419 162324 257.266 407.739 646.223 1024.19 1623.24 2572.66 4077.39
Length® T 5 — IR 2.03E-02  2.03E-02 [2.03E-02 2.03E-02 2.03E-02 2.03E-02 2.03E-02 2.03E-02 2.03E-02 2.03E-02 2.03E-02 2.03E-02 2.03E-02 2.03E-02 2.03E-02[2.03E-02 2.03E-02 2.03E-02 2.03E-02 2.03E-02 2.03E-02 2.03E-02 2.03E-02 2.03E-02 2.03E-02
Wit 9.65E-03  9.65E-03 [9.65E-03 9.65E-03 9.65E-03 9.65E-03 9.65E-03 9.65E-03 9.65E-03 9.65E-03 9.65E-03 9.65E-03 9.65E-03 9.65E-03 9.65E-03[9.65E-03 9.65E-03 9.65E-03 9.65E-03 9.65E-03 9.65E-03 9.65E-03 9.65E-03 9.65E-03 9.65E-03
IALE—REBOTS— ({EHY) 0.00E+00 0.00E+00 O'OOOE*O 0.00€+0 0.00E+0 0.00E+0 0.00E+0 0.00E+0 0.00E+0 0.00E+0 0.00E+0 0.00E+0 0.008+0 0.008+0 0.00E+0|3 35¢ 45 3 35¢ 02 3.32E-02 3.32E-02 3.32E-02 3.32E-02 3.32E-02 3.32E-02 3.32E-02 3.32E-02
Energy®T 5 — IALE—REBOTS— (BHY) 2.36E-01 2.36E-01 [2.36E-01 2.36E-01 2.36E-01 2.36E-01 2.36E-01 2.36E-01 2.36E-01 2.36E-01 2.36E-01 2.36E-01 2.36E-01 2.36E-01 2.36€-01| 0-00F +0 0-00E+0 0.00E+0 0.008+0 0.00E+0 0.00E+0 0.00E+0 0.008+0 0.00E+0 0.00E+0
FUZ hhoFFa—savicdsT5— | 5.30E-02 5.30E-02 |5.30E-02 5.30E-02 5.30E-02 5.30E-02 5.30E-02 5.30E-02 5.30E-02 5.30E-02 5.30E-02 5.30E-02 5.30E-02 5.30E-02 5.30E-02/5.30E-02 5.30E-02 5.30E-02 5.30E-02 5.30E-02 5.30E-02 5.30E-02 5.30E-02 5.30E-02 5.30E-02
THLF—HREE(L o) 357E-01  3.21E-01 [2.89E-01 2.60E-01 2.34E-01 2.10E-01 1.89E-01 1.70E-01 1.53E-01 1.38E-01 1.24E-01 1.11E-01 1.00E-01 9.00E-02 8.10E-02[7.28E-02 6.55E-02 5.89E-02 5.30E-02 4.77E-02 4.29E-02 3.86E-02 3.47E-02 3.12E-02 2.81E-02
LETOT 5 — 432E-01 4.03E-01 [3.77E-01 3.56E-01 3.37E-01 3.21E-01 3.08E-01 2.97E-01 2.87E-01 2.79E-01 2.73E-01 2.67E-01 2.63E-01 2.59E-01 2.56E-01[9.86E-02 9.33E-02 8.88E-02 8.50E-02 8.18E-02 7.91E-02 7.68E-02 7.50E-02 7.34E-02 7.21E-02
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