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Analysis of the physical properties of the polymeric material for spacecraft charging by measuring the photoelectron
emission current
Kazufumi Nomura, Yabe Kenji, Hiroaki Miyake, Yasuhiro Tanaka
(Tokyo City University),
Masamichi Ohira, Teppei Okumura, Masato Takahasi

1. IFLC&HIZ

ANLHRE EOFHEIE, BEZAOB L WTHERRIC
BT, HNOIREZ —EIZHR 2T, MERMET 1 v
L &FEE L= MLI(Multilayer Insulator) & ’EiEH % 22 )8 D#
%7 4 VLR D BB AMER ShTnd, Linl,
FHZEM CIIROEREE GRAMR. X, v 77X
TATFEEL. T DI L FHEREICA VDA MR
BT b, £ LT, WMEICHE L SAIX§EE(ESD)
DRAE L, THEAGEM B O S0 OkE e & OF
HHE Ao SR L, REO Sy —X & L CHEARfEREE
(Tl B ATHENED B 2 O,

B Pl REICERT 2% I EOTERD 5 b, FHLL
EREE - HEICERT LV O MEL SR TS Z L
5. EEEROFEHEEH ORBESAFICE DWW I BT 2 3%
FHEEN DI L, HE - MEEBIE LM BHREN L
L5,

O EEREEZEEOCHERBMTY 7 h Y =T
(Multi-utility Space Craft Charging Analysis Tool: MUSCAT)®
ZA LR ORE BN O 217> T\ D, MRITIZIE,
BRI IR DA TR AR O T H 0 IR T &
ST HEBICHET 2MIEEALE L 2D, L, FHEH
MED B FIHHEOMVERIZ SOV TIFE A EELN TV
WORBURTH 5,

T ZTHMIET =T TR KRB K D EF I
R L, B2 0% W THEBA B 0 e Hic B i
HIE &L BB oW EERIE L L0 AR OB Ttk DR
Miz4T> T\ D, R TIE, AREE XY A A b=z x
LR b T RAFE Y KRy T B LB R
OFUBMEZ R LD THET D,

(JAXA)

2. AEFIR

2-1 EFUNEQDEH
HBFHHOFMITEFEIELZRD HFHETIT-> T D,
TR B AR OO W B R T LS HLAIRE [ 24 72 0 IS AT
DIFEL ny, HERNRIC L WERE DD S dv7- HAL
Y720 OXE T n, OFIENDERSNTEY, Eq. 1
TEIND,
Q="e

Ny

N, 137 4 b & A A — RP.D)~DREN 2 A & H72BRIC
PD.xbI A SN LN L, #lEL, Eq. 2 2/ iV5 2L T
BHT 5, 2B, FAXPO ki PD.OETEE (NIST O
FE), e IBXEETH D,

Ne 1 Eq. 3 1R ARIC, JIE YE 2 BUBHC IR L 7z BRICaBEER
HOORHENDNETE, 7777 —H v 72k E
TERIEE LTEHEIL, IeZ e TRLTKRD S,

@

n, =& @)
e

2:2 IRLF—NU RFXvy Tg DEH

I3 L= IR R & BN B S B RO 8 T L E %
BDHZEICLY, ZRAF =R RE Y v 7 g OFFf HAT
S TWV5, REHCH B 25 S5, BiReialkl
DG I U TR S D 728D, W RIS AR EN 1) &F
BRI & OMICREENELD, ZNHDHE Eq. 41
RTRRICHD Z S X OMBIOREE A 25T 2 HE8H
k%, Fig.l 12 Eq.4 # AW C AL - @ ER RN SEH L
ARV A I RARMBLORNE A2 77, FRED ., WL
EREROLM AT DM E R E DTN D ¢ Fi
BHEETH D,

This document is provided by JAXA.



96 T2 TR B A R AR JAXA-SP-13-016

g

5,

<

[<5]

=

[

>

(5]

e

8

S

8

<
900' - '450' - 560 ' 'SéO' '
o VVaveIenqth [nnﬂ
3.130 5 22 21

Photon energy E[eV]

Fig.1  Absorbance result of P11
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Fig. 4 Results of photoelectron emission on each sample
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Fig. 5 Results of quantum efficiency of each sample

Table 2 lonization energy and Energy gap of each sample

lonization energy Energy band gap
#ileV] #yleV]
Sample
P Calculated Measurement Calculated Measurement
value by I value by I
DET value DET value
Pl1 5.9 6.2 2.32 2.40
P12 5.4 6.2 2.02 2.55
PVDF 8.6 7.5 9.23 8.37
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Fig. 6.  Relationship of lonization energy and Energy gap
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