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The Impact for the Air Cleanliness to the Precision of PST Test
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Abstract: In order to further improve the precision and quantify the environmental requirement for Point
Source Transmittance (PST) test, a method was proposed to quantitatively analyze the impact of air
cleanliness on the precision of PST test. This method is based on Mie scatter theory, and uses Monte
Carlo simulation to perform a random and large simulation on dust quantity and size for different air
cleanness. A case study was performed to find out the actual environmental requirement for PST test,
which used a space telescope of 800mm diameter with the designed PST of 107’. The analysis indicates a
minimum air cleanness of ISO class 6 and the PST test error of 107" caused by dust, with each additional
level of air cleanness, the PST test error will increase ten times.
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Table 1 Standard of air cleanliness class
L Maximum concentration limits(pc/m’ of air) for particles equal to
1SO classification
umber(ND and larger than the considered sizes shown below ;
0.1 pm 0.2 pm 0.3 pm 0.5 pm 1 pm S5 pm
ISO class 1 10 2
1SO class 2 100 24 10 4
1SO class 3 1000 237 102 35 8
1SO class 4 10000 2370 1020 352 83
1SO class 5 100000 23700 10200 3520 832 29
1SO class 6 1000000 237000 102000 35200 8320 293
1SO class 7 352000 83200 2930
1SO class 8 3520000 832000 29300
( ) b
PST , N, d\ "
’ N (d—l) (16)
s Ny =d, » N, =d,
: . n , 2.0 ~ 2.3
D . , ) (16) 1
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Table 2 Irradiance on image surface caused by single scatterer

Diameter of scatterer/pm

0.1 0.2 0.3 0.5 1 5

i 0=30° 4,.5X1071 3.1X107" 4,3X107' 5.5X10°" 1.2X10" 2.6X10° "
Irradiance on 3 .
] 0=45 3.8X107" 2.9X107"7 2.9X10°' 2.2X10° " 8.3X10 " 1.5X10 "
image surface . i X . .
SW 2 0=60 3.2X1071 2.2X107" 1.6X107' 7.3X10°" 3.0X10" 7.1X10°"
*m
0=90° 2.5X107" 1.2X107" 5.8X107" 1.6X10°' 1.2X10°" 1.3X10° "
PST 0 PST
; 0=30° , 4 V20.35 m’,
9PST 6 . Mle )
0=30°( ) PST 3.
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Table 3

Irradiance on image surface caused by all the scatterer in the grid area

1SO classification

1SO class 1
number/ N cass

ISO class 2 1SO class 3 1SO class 4 1SO class 5 ISO class 6 1SO class 7 ISO class 8

Irradiance on image

face/ (W —2) 0.24X107% 0.9X10° % 1.2X10° "% 1.2X10 " 1.5X10 " 1.5X10° " 1.5X10°7 1.5X10°8
surlace *m -
3 I, =1 lux. , ISO class 8
1 W/m* , PST 107°
PST
4
s 1SO
class 3, PST 107" 5
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Fig. 5 Schematic diagram of the proving light path
@800 mm, 4
1.5°,PST 1.3X107°( 0=>30° Table 4 The measured results
E,/ E,/ E;/
) , v v Y APST
B800 mm (Wem ) (Wem ?) (Wem %)
107 W« s ISO class 7 1.5X107 1.2X107° 4, 1X10% 2,7X10°
°m .
. 0.001%, ISO class 8 1.5X107 2.6X10° 5.9X10 ! 3.9X10 *
1 ’ 2
5
’ PST
. 2
’ @800 mm,PST 10°
E \E, E. , s
P ’ PST ,
’ PST s
. PST .
1SO class 6, PST
APST=( E,—E,)/ E, 7 1o~ .
’ 10
ISO class 7 ISO class 8 ,
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