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Fig.1 Operating principle of the dual spectral panoramic

corona detector
2 iIRSGTEFREMGEE

I B S 4 5 AR 8 dhy R R R AB I  R i T S B
LN > REAE S AR IBUK - J5 1) 3607 1 3 By 1] —



10 39 FE B U B A S L A RO R S 1771

i SR MR B S 4 5 AR A Gk T i [
FERGE LT RR K — > 360775 (0 £ 8 2 BR AR A
1R 23 8] Y1 BT P S0 0 8 — AR ) )l 1 50 A o oA
WS ¥ T AT B 4P iE bR R — AR
P 3 B Sk 1 B S v O O 2 A o DA D R
360° X (w1 —w,). IR L8 M F EIL% Y
R LGRS A N o. BIHEINHFERYE
w JIE s R E KR AR REERATAR N 3R 2R 12
w, MIEFE . i T FRA AR R G AR AR 5 i
SYBE IR 2 P D AL R T R T B B R R
HIX.

TR REN RS [ A B o MORBRGT
BRI RGE I F A — B AE 40°~60°2Z
] HEJEAFAE w.. B XX H SR A

0=2n(1—cosw,) [@D)
DRI 0 A 7l 2R 0 B AR A0 32 X6 N7 1) S AR £
Q.= 27 (cosw, — coSw;) (2)

3 WEBRMRGLSHERNERS

St igit

T 5558 4 5 AR G0 1 1 AR B RO TR E R A B
4, A EHI G AA MY KT RGN . Bk T
7T S A R G0 AR T R 2% IR R 2 Be B oK
M BN IME G R, RS R GG E
1 2 LR 2L 5 ) {0 T IR A

RGBT MESTE T 5002 5ot st B
BRI KA AR AL AR | 38 A0 MR 1w R B A RE
SRR BRI T TE G A RS2 IR A5 T DL D
1 TR0 08O AT AR BE L AME R 2
Al B 5 O ik A 5K

a) A2 4 BB A

BARYHE 78I 25k i AR SE 8 A 1
SRS BRSO R A BRI R K. S5 A
WAL S5 78 T LG X 486 ~ 656 nm T 4 2 A5 fk
HE PR B E 245~ 285 nm™ H & 7 &5 BE Y
Prir AR AE R, X RO RE MR 22 U H
R0 25 A A AR5 TR ME | 527 3] 0 2 A ek BR A 970 B X
ABTE 6 A1 0%, 1E 33 B T 3 FUAT SUARAS . 3k  AlORE 11
i FAARARIE HBT DB A /DN AR TR ERKIE.

b) o2 TR X R 45 oK

UE G ARG A B R IR DG 2= it A
B RE Y ) — AT R N RIUE il 58 A1 DU g X
“HE M BN K B AR B N, A SO RS
FIAT 53 HBE B 58 Aty T8 Uk ' R i R PRI 25 76 H IR
WEE R I LAE. ks W e (IR 8Ot i B A
OGRS B I i E 10T LA

OF Jiifiiyee ks

PRAIE 7 2 23 PR A T BREE (2 B 7 SR AT B
ERAGBOTI AT 55 2 —. A5 A] fiE
i A T P B T 5 0 8 o T A1 5 0 5 B PR T R
i ALUEA By (R o T HARAS 5 1™ A2 R 45

H A RER A 2 19 HF 7550 1ICCD 1 73 HF R 2
4 17 lp/mm, X T H bR R0 RE R S o
PrA W ZOR ] LATE S vE. RO kg, H O 7444
ARG AR 22 W AT B B A I AL OE 7 U5 Y 5
BB AR ™ L R SRR T RT
3.1 RERFZRAERHE

KU Bedfr B S 4 5 2 0 R GE A A St 2 T
LR B Y L LA 3. KT e B B
i DX SR A AL 7 S B 1 AN A R e U B AT SO 4R
e RS S X — KA AT L A2 3607 X
(45°~90%). FAMF M 27 2 F 1ICCD. )t v B AR RS
i @20 mm. Fie/MEIT 30 g, AT UL I 4 1 4
i AL F/METT 6 . £ R B R L ANE R

SFHERCCHBEINMT R A RGN LR E N
120 0] WG ROt 4 5t R G A X fLARE 1.4, 5.

OGS RGN AR FLAR RS #RAR K 48 e gk 2% |
Gy ith AR B IEAT R T IR XE. 26 2508 1 5 B e S
BE I8 7Ot R G S i PRI W) IR 25 AR UE D
RGN .
3.2 RIS FAZRZSESNER

A] LG A S R GEAE XL AR /N L o3 PR R L 4T
Ot R GEHCR AR R Bro R E RGN P kBT
ARG E TARRE R OF R I SO 1Ot R
825 ) G

“HE7EIM S RGO LAR R o PR R
I B F e RS EREHFHE"
SO RS B KR G Bt 2 B R
FLARSE W R G S5 R AR AL SN B4 A
T IR AL AR BEOROE Y AR T 0 B AR B/ a BUH
B

F/z.
Bra = F 2

S E R R RS RN

Berer = —0. 6;F/#  ren=3.3
3.3 REEARIT

BT SR AL B BT B R 3 AR 2 Y
FTRRAE R LAY R Y. Bt iy 325 % B 2 R 4
PR S5 H R 2R R R 25 L L B JCE 4. A
PRAUE R G0 R (9 AR TR 3T 5 A S 7ol R 4G
IO R ST ) R AT AR 22 M. sl R AR 22 A BT
PR B A 0 T 2R R DT A SHe B AR e 4 A K R S

3



1772 T

¥ 4 39 %

BRI T SR B S 2 TR R M R R
AL e . RO Bl b 3 E AR 22 02 h R
BB G . BT A BRI BT A R A 0 B AL
TEAR 25 WIHR S5 A SR figp F 3.1 P S S5 T ) oy RS A
LA A LI /NME B 7

O BRI £ TG 42 B I T 52 B T UK 4 A
LR B BRI T — o I B B AR
AU R IR A R BB L K XIEAE R G
HXZ WA ROCEES. 75 5h. BB 5] Al
W/ TN B SO B R O AR TR 22 AL
IE. BIATGE B Bk R R T ARG H AR A 2.

K2 Risd

Fig. 2 Layout of panoramic shell
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Fig. 4 Layout of SBUV catadioptric omnidirectional optical system
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Optical Design for Dual Spectral Panoramic Imaging System Applied in Corona Detector
WANG Li-ping
(State Key Laboratory of Applied Optics ,Changchun Institute of Optics , Fine Mechanics and Physics ,
Chinese Academy of Sciences ,Changchun 130033 ,China)
Abstract:In order to achieve the wide angle, large relative aperture and uniform illumination of corona
detectors,a novel catadioptric omnidirectional optical system applied in the corona detector is presented
which operates in the region of Solar Blind UV /visible. Operating principle of the dual spectral panoramic
corona detector is introduced. And, the structure of the dual spectral panoramic imaging system is
determined by assigning optical parameters of the primary (panoramic shell) and secondary (relay optics)
groups. After investigating the origin and characters of the aberrations in the panoramic imaging system,
methods for balancing aberration between the two groups and improving illumination uniformity are
proposed. Finally,dual spectral panoramic imaging systems satisfying specifications are obtained. The field
of view of the system achieves 360°X (45°~90°) and relative aperture extends to 1:2,the diameter of 80%
encicled energy of SBUV panoramic imaging system is 20pum,smaller than the pixel size of ICCD,the MTF
value of visible panoramic imaging system is higher than 0. 5@831p/mm over all fields,and the illumination
uniformity on the images of SBUV /visible detectors is superior to 99. 8%. The present results show that
application of panoramic annular lens to the corona detector can satisfy the design requirements.
Key words: Dual spectral corona detector;Catadioptric omnidirectional optical system; Wide angle and large
relative aperture;Illumination uniformity;Optical design
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