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Analysis on thermal difference of classical Cassegrain system

XU Qiu-zhen
(Kunming Institute of Physics, Kunming 650223, China)

Abstract : For total reflecting classical Cassegrain system,the mathematic analytic formula of thermal difference is de-

duced , this analytic formula is applied to analyze and calculate three typical cases,and at the same time simulation is

carried out with the software ZEMAX. The result shows: when material is chosen improperly, it will produce very large

thermal difference ; when the thermal expansion coefficients of reflector and structure are the same,the thermal differ-

ence does not exist.
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Fig.1 the configuration of Cassegrain optical system
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Fig.2 the configuration of equivalent gauss optical system
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#) Lens Data Editor: Config 1/3
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Edit Solves View Help

Surf:Type Comment Radius Thickness Class
0BJ Standard Infinicvy Infinivy
sTO Standard -110.769903 -40.000000 MIRROR
2 Even Asphere -80.002553 25.000000 MIRROR
IMA Standard Infinity =
K3 Bk B
Fig.3 lens data
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Fig.4 MTF curve
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Fig.5 lens data

Surf:Type Conment Radius Thickness Glaszz
0BJ Svandard Infinicy Infinicy
1 Standard =-110.769903 0.000000 GERMANTIUM
STO Standard -110.769503| P 0. 000000 MIRROR
3 Standard -110.769903| P ~40.000000
Even Asphere =80.002553 0.000000 GERMANTUN
s Even Asphere =-80.002553|P 0.000000 HIRROR
3 Bven Asphere -80.002553 25.000000
IMA Standard Infinity -
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] Bulti-Configuration Editor

Edit Solwes Tools VYiew Help

Active : 1/3 Config 1* Config 2 Config 3

1: TEMP 0 20.000000 ~45.000000 5. 000000
2: PRES 0 1.000000 1.000000 1.000000
3: CRVT 1| -s.0z7728-003| | -5.03107E-003|T| -9.025928-003|T
4: CRVT a ~0.012500 ~0.012504| T -0.012497|T
S: PRAN 4/2| 9.9471698-006| | 5.958234E-006|T| 9.9412188-006|T
6: PRAM|  4/3| -2.254208-008| | -2.25838E-008|T| -2.251358-008|T
7: PRAM|  4/4| 4.8002848-011| | 4.812752E-011|T| 4.793586E-011|T
s: pea|  4/5| -s.sisasp-oid| | -s.savsas-oud| T IR 7|
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Fig.6  multi-configuration data
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Fig.7  MTF curve at —45 C
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Fig.8 MTF curve at 55 C

3.2 HEMUFHEEE/REL, EREAEE X

BB X «=0.51 x107°°C ' 484
4ra,=23.6 x107°C " A BRI K R BOAEH
IN BRSBTS 2 3k T A S AR S A
AR SERA 15

k, =90 x [0. 51 —23. 6 x 40/55. 384952 -
40(23.6-0.51) x 25. 000389/( 55. 384952 «x
40.001277) ] x10°° —=23. 6 x 25. 000389 x 10~ ° =
-3.01611 x10~*

R A #22 TD = - 3. 01611 x 107° x 65 =
0.196 mm, & iR #4422 TD = - 3. 01611 x 10* x
35 = -0. 1056 mm, fi{i AYFA2E S5 [F] T 4. 6 DK
PR A AR PGB RS 3k 18, 4 AN A AR AR TR

FHE A B4, ZEMAX 3% 58 P2 vp 19 0 A 0%
“F_SILICA” A] FHK e BRANF 4.2 um, FFEH I H
KON A, A BHTRIE , B4 F_SILL” XA
TN R R ZEAIE S A R K R EUE, 2
TS A AT AT 3 —Fh 2L oA R, B 3k Bl
e 9 FioR 72 FE R 4G A 3 TR 6 T TH-
IC” BRAEH, 4 — 5 = AR AR B0, Z2 B8
PN 10 firos , 7635 B g 6 a5 26 3 THFISR 6

o



W6 5 40 4h No.4 2011

VPRE  SGUCRIER MR RG22 439

T TCE A H AZSHITHR & &Ik R 8 23. 6,

B) Lens Data Editor: Config 1/3

Edit Solves Yiev Help

Surf:Type Connent Radius Thickness Class
0BJ Standard Infinicy Infinicy
1 Standard =110.769903 0.000000 F_SILI
ST0 Standard =110.769903| P 0.000000 MIRROR
3 Standard -110.769903| P -40.000000
4 Even Asphare -80.002553 0.000000 F_SILI
s Even Aszphere ~80.002553|» 0.000000 MIRROR
6 Even Asphere ~80.002553| P 25.000000
InA Svandard Infinicy -
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§) Bulti-Configuration Editor

Fig.9 lens data

Edit Solwes Tools VYiew Help
Active : 3/3 Config 1 Config 2 Config 3*

1- TEMD 0 Z0.000000 —45.000000 55.000000
2: PRES 0 1.000000 1.000000 w:
3: CRUT 1| -s.0z772E-003 —9.02802E-003| T| -9.02756E-003|T
4: CRVT 4 ~0.012500 ~0.012500| T -0.012499| T
s: THIC 3 -40. 000000 -39.938640| T -40.033040| T
6: THIC 6 25.000000 24.961650| T 25.020650| T
7: PRAN| 4/2| 9.947169E-006 9.948158E-006| T| O.946636E-006|T
8: PpRAM| 4/3| -2.254208-008 —2.25457E-008|T| -2.25400E-008|T
9: pRaM| 4/4| 4.800284E-011 4.801398E-011| T| 4.799684E-011|T
10: pRaM]| 4/5| -5.51948E-014 -5.52112E-014|T| -5.51859E-014|T
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Fig. 10 multi-configuration data
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#) Lens Data Editor: Config 1/3

Edit Solves VYiew Nelp

Surf:Type Comment Radius Thickness Class
0oBJ Standard Infinity Infinivy
1Y Svandard -110.769503 0.000000 ALUMINIUN
STO* Scandard -110.769503| P 0.000000 MIRROR
3* Svandard =110.769903| P -40.000000
4= Even Asphere -80.002553 0.000000 ALUMINIUM
5* Even Aszphere ~80.002553| P 0.000000 MIRROR
(0 Even Asphere -80.002553| P 25.000000
IMA Standard Infinity -
P12 sk
Fig. 12 lens data
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Fig. 13 MTF curve at —45 C
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