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Irradiance characteristics for the off—axis parabolic

collimating mirror
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Abstract: Off—axis parabolic mirror has been widely used in sensor calibration, radiation measurement,
infrared target simulation system and so on, because it takes many advantages such as no chromatic —
aberration, common used material, broadband, no center block. The irradiance characteristic of the off—
axis parabolic collimating mirror was evaluated by both theoretical analysis and simulation study. Both the
expression for the irradiance distribution on the exit pupil plane of the off—axis parabolic collimator and
the relations between the angle of divergence and the parameters of the collimator such as the focal
length of the mirror, the aperture size of the source and the angle of off axis, were theoretically derived
based on the radiation transfer model. The irradiance distribution on the exit pupil plane of the collimator
was simulated by ray tracing method. The uniformity of the distribution was also analyzed. The method
proposed here is useful to increase the collimation and uniformity of the off—axis parabolic mirror.

Key words: irradiance analysis; collimator;  off—axis parabolic mirror; radiation transfer model;

ray tracing

s A . 2014-06-14; f&iT H#A.2014-07-15

E €T B . FR A AR H4:(61227806,61107013)

YEB B A AR E 9E(1982-), %, T4 AE | 2 N Fr R R S 8 A7 5 T 9T TAE . Email : zoubaiying2006@126.com

S Um 8 . B (1966-), Lo, B, WA L FE S Gk R G R IR 5 T AYAFSE TAF, Email : hjzhao@buaa.edu.cn



2 ARE R, B A B L A AR R A 689
08 = HUARTE OO, el ERE L G 2 S I Y
=]

B F ARG 2 W T LA HAREE AL & K 4R
SER S RGBT, SR — RS R G I Ak
BB, W EDG 7 R G0 — Mo SR SR S IR v
BE RAHCHURES AR B, X T TARTE R I 21 5h il Bt
FOTE LR BT, — R T AR AR D B S R v e 0 —
FieoR PG A O0eA R GE 3T B A ) o B A v
FOLE RGN T 0 L2 MRS O
REA I A | A1 BEOE DLis nl i B, 25 A X 1L
BEEFHAZE T AN ER,

It 3 i T T A TR 4 o DG AR GOk
L S 14 07 T EME B R Ge il AR o PR BEAR
T 00T HE B R GEPE R LA S 2 H R G S HON
ZGEVERE A R WA X T 2R LR OT ) A R 09 3
HE DG R GV 45 br 32 2 A5 5 4 IR R R
N EISPE ROEE A RAES B EEA RAOLR AL
Fe(RIYEIR A2 M4 B R0 | B A 25, © A SCHk
SR JH R J7 2 09 20 i 05 0k ok il ) B A 2 TR DI £k
(38 3 , 07 B0 1 s il e 55 2 00 EDE R
T B BRSNS T T A T ) o LR SR
HRRE (9 R O , STk a2/ | F GE R PERE 73 Br &=
LRSI MTF S5 1920 M. SCHP B 53 T4 R
JRE A i A TR S0 T 00 0 T 9 D 2 2R G i Ak R
JER AT EPEEAT T e, S T AR BT
AR, A RE SRR T = RS
ZEMAX A HEAT LB | 6 v B4 e i 1 i o
PEAT T AT A5 B BT IR BRAE A B EAT T SE,
ST ME AR G H AR 110 4 U T AR O3 A 1 S
PER/IMEL

1 Bty HERER S ITRE

WE s, BREECERGEH - EAM
R 1 R TE AL A28 1) T % 23 U (source ) RT3 il 41 47
11 5% (off—axis parabolic mirror , OAPM)ZH i, . 4 5 J5 114
SRR L, GRS r, TR A, 5 B il ) i
B d, GBSO o, AN o, DGR
G S E LY T A S E S, HDORIE LA R
L5 GO SEAELES . 78R
HRC TE BT 5 R O, B H i THT (exit pupil plane) .

A A L B EBE

x
dA
d :
Il ]
Ny
Center of RS Exit pupil plane
OAPM T
R A
Y, z
b </
Y Source

y

18 Tl iy T A R B R AT R BRI
Fig.1 Schematic of off—axis parabolic mirror for the analysis of

irradiance characteristic
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Fig.2 Schematic for the analysis of irradiance of an area source with

distance of r
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Fig.3 Normalized irradiance distribution on the OAPM surface
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Fig.4 Layout of OAPM in ZEMAX and spot diagram of analysis results
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ZEMAX and theoretical calculation
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