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Abstract: Atomic oxygen is the predominant component and one of the most severe environment factors. In low
earth orbit (LEQ), it may cause severe erosion of spacecraft materials. The measurement of atomic oxygen
flux is the foundation in the study of atomic oxygen effects, an important parameter for quantifying the expo-
sure level of atomic oxygen and evaluating the atomic oxygen-duration lifetime of spacecraft components and
materials in LEO. The principles and working processes of the commonly used measurement methods in
ground-based simulation facilities were introduced, including Kapton-mass loss method, NO, titration method,
Ag surface catalysis method, emission spectrum method, Ag-resistance method and the semiconductor sensor
method. The characteristics and utilities of the methods were summarized. In addition, the atomic oxygen flux
of a ground-based simulation facility was measured using Kapton-mass loss method, Ag surface catalysis meth-
od and emission spectrum method. Based on the comparison of the measurement results, the accuracy of each
method was analyzed.
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Fig. 1 Schematic diagram of AO detector
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Fig. 2 AT-Q curves of Ag and glass detectors
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Table 5 Transition parameters of the oxygen spectral line

FAES % AL
K /nm 777. 2 777. 4 777.5
T e Eg/cm—® 73768 73768 73768
FHES Epg/cm ! 86 631 86 627 86 625
GAE w, 7 5 3
GIHE w, 9 9 9

BRIEJLER Ape /(108 s71) 0. 340 0. 340 0. 340

H:D1eV=8065.7 cm!
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Table 6 Transition parameters of the argon spectral line

EEE 28 WL
K /nm 751.5 750. 4 667. 7
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MEIELE AR R REREEM L/,
Bl Xa0kao =Xarkae » JF 85 B FRA K (19) BT 15
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W AK NIRRT | RS
- H I U S e SR A B

K 3 AU T P RS 2 B SRS U Fy
P T 5 0 R K il 4R AT A

dI B
U =8

RARCHFE.T.=2eV,

Iis =24 ‘L(A

.
" '/./

=25 20 -15 -10 -5 /1 5 10 15 20 25
.3{)- Y

- _40 f

A

-

-60 L

B3 MRS FU fi4k
Fig. 3 IFU curve of double-probe

¥ T, A CEIELNHELSHELE 2 E
AR QL) , H kno=Fa, , BHFWH

no _ o, 406 x 120 (26)

NAr I
K (26) FL R TERTR A IR I 5T, iR A
AR BRNR T ABEEREN, REAR
T fd AR B & Ji 7 S5 B A, 06 230 ) B )
ERTHRNBEFRE T.. HRBFEAE, BT
BE T. WA R, 2 (26) H 5 R 8O B A 12
R
(3) Hadaway faj{bAE 5
FESCHRL10]9 , Hadaway 45 T — > 4L A9
EEIRERIEA
I = napk @0
Ko B RBAREEFEE, cm *5a K
BRIEILE,s™ 15 AIG AR B BB R AR REG
kRAEFERGE R R R FE R R
mRACD,IRECERTEE RN
n = 1/Cank) (28)
KO HF G RE T AT LAAGIE N EEN &, o
REHMB, AT HERTFEE 2, UL E M
k. Hadaway I\ ", 754 6] () JC s 3R 55 o, £
R AL R G, R AR P ARIEL, H gk E
&, i, %ETEA 750. 4 nm 1 751. 5 nm
AETELRFNE R 777, 3 nm fETELRHEAT X LI & .
B AR E LR .
an = 0. 902 X 10°%, Xf 7 F* P K A 750. 4 nm
M 751.5 nm B 2 KR FREIEL
axo=1.020 X 10%, %} By FIK K~ 777. 3 nm
13 KR T HIEX.
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H PR AR IE B 2R pk #HSE, B

7]ArkAr = 7]AOkAO 29
RAKE@E TR FE nok
o _ Luo an (30)
Nar Iae ano
)I% aAo 9aArEg{E’ﬁ:/\y
0 _ ) gga x Lao (3D

Nar Iy

(4) /NG

BUSCor B LARS S B S A B | J5y 3309 i 462 7Y
M Hadaway 8946 B S BBAR YR , I DL AR
EREELNSH  HEFHT R TEEEHNRE
KK 7). K. BEHRBERM Hada-
way A5 T f) 2 BE 5238 35 O 28 R TG 56 5 TR 4R
PP A BE RSP B R BCR A TR
AR WL R AN 2 5, T I IR B A
TSR A RS R T RERK .

R7T REZFESHHNETFEFTERIERX
Table 7 Expressions of atomic oxygen density deduced by

emission spectrum method

bR FEFAEERER
Bk H R 1m0 g3 10
nAr Iar

JF R A mAO . 406X A0
NAr Ia:

Hadaway ###1 2AO . 884 X Iao
NAr I

4.2 REFZHNESE

AR MEEENNEAFE T EPITEAD
B R IR i ) B S N S T AR
R EFiLgE RS EMERRES, EAR
HEREMRTICRESE. RAKCD BT H
R T R .

BT R AW R R AR E L
M Lo  FIEREB D IE pare RIE pa T HERT
T E na, HH nAr%%%girgtt(IAr/IAO)E@%
AL A RBE na/ (Ua/Ino) o KR RER
AR THRAK, BIATRBRTAE K nao.

4.3 NWEEREXLLSH

HEEZSESJE 0. 15 Pa, JH H K 120 V, T
BB 160 mA B9 4544, T 2= 78 B /Y & 4
B R R B D S R AR G 5 B SR 8 BT
No B4R na-Ua/Ino) BIZR, HALHR R 8. 725 X
10", BP na./ (Ia:/Iao) =8. 725 X 10%, 3 HIARA
£20).K26) KRG, AIBRTFAXENEE

GRMFZ PR, ATBEHE.RIPELEHT
Al 2&F T Kapton R B RIERMEL R, "L
FH RS H BB Hadaway BRI 45 R 551
7 Kapton Ji B #1 KM 77. 5% 1 66. 5% , H 45
RAEBH R — B 5 TR 2 45 48 2 A9 71 55
LR B/N—, XA Kapton JREHKILK 1/
3. HTRBHRPHEEBUEREE TR TEE
Bom R HIEHFAER TA LR E R
FEEBTERE, RBUIESROREZBEK,
PR o, 7E {6 R DG A U B R 7 S B, A AR B
B PR TR, S E BOEIE o AT
B, A REIRB O R RO SR EE A E B R A5 R .
%£8 ENEANAXSHNBLR
Table 8 Measurement results of oxygen and argon parameters

z ¥ @ @ © @
SRR scem” 1. 29 1.57 1. 87 2.15
Ia: 300 420 650 810
Ino 1380 1360 1320 1380
pac/(10-2Pa) 1.4 19 2.7 3.3
nar/(10*2atoms « cm™3) 2.18 2.96 4.21 4.15
z ¥ ® ® @
B Wi /scem™ 2. 49 2.71 2. 96
Ia: 960 1020 1080
Ino 1400 1350 1340
pac/(10-2Pa) 3.9 4.3 4.8
nar/(10*2atoms « cm™3) 6. 08 6.71 7.49

¥ : * sccm=mL/min

10

nAr/(IOIZatoms~cm'3)
~

-0.2 0 0.2 0.4 0.6 0.8 1.0
Iac/lno

@4 "Ar_(IAr/IAO) Hﬂg%
Fig. 4 na-(Ia/Ipo) curve

R9 HEES Kapton TERKENWELER
Table 9 Measurement results of emission spectrum method

and Kapton-mass loss method

nao/(10%atoms «+  F/(107atoms *

z % cm ™ ?) ecm™2 e s71)
TS H R 8.99 1.76
W R R 3.54 0. 69
Hadaway #5 %Y 7.71 1.51
Kapton Jii & #i 2k 1 — 2.27
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(1) 4R = Ak 1 W] AR Sfe Y0 2 b, T A 400 1%
HPMEFEBE, L6 ARENE, AR
B 20T B9 B 45 R 49 Kapton JiT 81 58 B Y
5550 ~ 856 ;1 FH AR 44 U 2% RN B 38 4R I 28 AT
XoF B B B, B T ER T A8 B A o A B b
HAEm, LR T PIE B EESZENAER
E5, HM B REE /N2,

(2) 4RFR M AL E R Kapton [ & 4 26 2
BRI, SRR AT & AL, VLR R
HE GRS RAERBAER X,

(3) LARaAS H 28R R 3 1 OF i A2 7
Hadaway [ AL T R BEIS ZE 0, 3 A 5 A% &
BERMENRIELNSE, G T XN TX
3B FEF AR EREX.

LD BRESHEEBABIANRETFEEE. AN
Kapton R B KER 77. 5% ; Hadaway 1 &l 1
4534 Kapton i & 1 & I #Y 66. 550 ; Joy 3 #OF
B AL 45 R AU Ry Kapton R B HI R A 1/3, 4
HZ T AR & B RS H OB AR R OR 3k 47 I
2, HERFEHRIEAESHE.,
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