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Abstract The formula of air refractive index used in this paper for optical trace computing is described in detail.
Following the changing of image quality of spherical mirrors with different R is analyzed caused by air temperature
layered in horizontal and vertical testing cases. The temperature gradient effects for off—axis near parabolic segment
with @1.5 m, off—axis length 12 m are calculated and analyzed in horizontal and vertical test status. Finally, the
influence of image quality by air temperature gradient distribution for large parabolic mirror with aperture @4 m,
focal ratio f/2 with the states above mentioned is calculated and simulated. The results above all indicate that, in
general, the influence level for image quality in horizontal test is much greater than vertical case, moreover, the air
temperature factors should be considered in vertical optical testing in large aperture and fast focal ratio
parabolic testing.
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Fig.1 Measured near ground air temperature changing with Fig.2 Influence of air layering for spherical mirrors testing with
height different radii of curvature in the optical axis level state
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Fig.3 Vertical distribution of the refractive index in vertical test tower

1012004-3



I - R !

X YT 555 2R i e B AR AL I BN AT LA A E = —9.294%107", ne = 1.0002638, R E T R=15,3,
5,10, 15 120 m B i 3% AR TEAG B o ] 4 rp i 68 il 2 2 O[] il 23R 2 420 e v B D0 T Ry A8 1) 8 R B0, 40 e iy
ORAHN R 22 R AL H RS DB R 1S Ik 1hT B A8 1) B A R BR 22 # S /N B B AN i R B AR
RN, XS BT A AR T KO ARSI AR NIT B, AR R 0.5 BRI B AR R U K, R (B 0.0221A

-+ defocus -#- spherical aberration

-+ defocus -=- spherical aberration 0.16

0.0222

6.00xX10

1.40X 10

< g =S
£ 006(2)?3 5.00X 10~ é g ‘é g-i;l ' 120X10 3 2
= 0. 5 12 L, B
£ 0.0216 400x10* 5 2E 10 LOBXI0™ 578
€ 0.0214 3.00x10- = & g 8.00X10-° 2 £
> 0.0212 : GR= S< 0.08 | L
» S5 g 6.00Xx10° S §
£ 0021 2.00X 10 5 -& 25 006 4'00 oo & 2

(=] = | .00 X 10"
0.0204 . 0 © A 00z ' =

o 5 10 15 20 25 0, 0
B 0 1 2D/ 3 4 5
m
P&l 4 3 SR 00 s AN (i) p o3 2 4 R TAT A5 19 08 1T e A8 A - . .
" et BRI Pl 5 2 1A R 00 T A 2 o T 1 8 19 o

Fig.4 Wave front aberrations in vertical testing of spherical . L . .
& gosp Fig.5 Variation of wave front aberrations with diameters of

mirrors with different radii of curvature . . . .
mirrors in vertical testing cases
T A1 AR R BR BT R AR RANAE Y BE I 4 1142 DAE 1~4 m P EOAR [REL AT, iy &1 S ) O 25 f Fnek 22 4%
T AR BE A AR A BT O, b R 22 A AR/ TT Z W o fE D=4 m N B AR R BT B ORE] 01474 0 X AEAY I

T A8 T A 4 G 3 v 0 A0 R M B Y

4 @1.5m B0 D 1A

30 m B2 048 B DF B T B T S 0 VRO T 2 80 K=—-1.000953, T A il R 2E A2 froc= 60 m, 55 1 2 1
% a=0.75 m, B & L=12 m, 1 0 15 B 4l #10=11.3099°, K {H T 7E Zemax H1 437 255 4152 22 %F 25 b I o5k T 4
G 5 M, 1955 1T 16 T 26 38 R A bR i T 2K . B A b R DA F I Rk v T A RS 2 B Bl b 2 Bl Sk A
o JA A 1 TP I 2 o B R ) Rt T A U T b L R T A AR DR U S L
) B G . Zad 3 AT T AR AR R T R A R R AKX (7)~(10)R . iy 2 AR B 4 A, FEF
Ff /N Tk T LA i Zerike 21X R EL

_ d
z_i 2 (7)
b+ b —at
a= c(l + Kcoszﬂ) , (8)
b=—— L Ksin26x2 | )
J1+Ksin’6
d=c(1 +Ksin2¢9)9cz+cy2 , (10)

S KA il AR B, ¢ R B TS R R o B Rl A o LA TR L RUKSE B RS IR S SR M. e R
e ELA IR O, 76 AR 34 Dy 2 ST 1) JC AR 25 BRSO I P N 2 e e IR R L T SR R B ) 43 A il 2R
A RN n=notnaz, no=1.0002637 ,n., = 9.294x107" . A BT A6 HE rh i BB B = AP T 6 B% /K4
3 PR BE 43 JE R 6 B LT ASRAE A BT DA K R B ) A9 A AR AT IR R R R A A A P LR T
] 25 KA R BE B 18 mo 0 B R IUE B R @ 1.5 m s 4 40 11 76 A 3 B R ARG T R B 1% 25 25 N £iv=0.0667 A ,
Frns=0.0154A A5 2553 43 UL Il 6, W] D 0 LA W1 00 T I 3 2 T 43 J2 K 0 27 8 52 #5208

2D 1.5 m AR T A P AR IR 0 R PR A AR s R PR 1A ST M I RE A S T S R Y, &4t
A IR R R B ARTRAE N fiv=1.339 , fins=0.329 , T BN (G BRI B 40 AR 2500 A DL 7. X R oA R
FEy )AL 5 AL AR A S AR, 5 30 AR Ak A R A K o AKOT ARG I Y 2 2 ) v R L P A
T2 T 45 A S 7 K ST AG I Bt 37 39 BE 43 )2 A S MR A, 20 B | i o X I 2 IR T B, R
T 22 YR T 2 A T 1 30 T oAk TR U 4 J2 5 A ) RO AR A i T S A W AR o T R HG b O e

1012004-4



6.675X 102 3.488x 102
6.007 X102 -9.903% 102
5.340 X 102 -2.329X 10
4.672X102 -3.668X 10!
4.005% 102 -5.008X 10!
3.337X 102 -6.347X 10
2.670x 102 ~7.686X 10!
2.002X 102 -9.025X 10!
1.335X 10 -1.036
6.675X 102 -1.170
0 -1.304
WAVEFRONT FUNCTION WAVEFRONT FUNCTION
Fﬂg 23 3 oeee, @.0000 DEC. ;H3g?a RT B 0000, 2.0000 DEG.
2525.{2 VRLLEV = 8.0667 WAVES, BMS = 0.0154 WAVES. gsgﬁ}ég \J?LLEV = 1,3391 WAVES, RMS = 0.3293 UAVES
6 1.5 m i 4 4 i o A D005 o 7 1.5 m 2 b 4 49y i 7 1 A 00 5 o 4

Fig.6 Influence for @1.5 m off—axis near parabolic mirror

testing in vertical case

Fig.7 Influence for @1.5 m off-axisnear parabolic mirror testing

in level case
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Fig.10 Influence for @4 m parabolic mirror testing in vertical case

Fig.11 Influence for @4 m parabolic mirror testing in level case
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