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Superresolving Phase-only Filters in Confocal Scanning Imaging System
DENG Xiao-giang LIU Li WANG Gui-ying XU Zhi-zhan
( Shanghai Institute of Optics and Fine Mechanics, The Chinese Academy of Sciences, Shanghai 201800)

Abstract This paper snalyzes the superresolving property of conventional system combining with 3-zone phase-only pupil
filter at special central intensity ratio. A calculated example is provided based on this analysis. The sidelobe of the system

is too high to be used in conventional system, while in confocal scanning imaging system good superresolving effects is

achieved.
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Fig.1 Scheme of imaging system with pupil filver

BTHRIMT e85 RENEA WL, 3!
AZPT SR IFER 5, ¥R ERIE o FBE
HEmERL ¢ SH RS ANy
A RN EER LR A . FRRET
AR R REREA BRI AP FMRES
Fol EMTE R 2 R B EBUBTHE A PR,
Ry WE— AT 1 MR, S RTHEK, MR
324 )5 "1 ‘
H(4) AR S WELTE S WERESLD
5" = 1 - 28% + 24t
B E & TR
x Zn
o] SR -

2.0(%]-4.0{%}3 +2=.7(§J5 -

(5)

().89{%]7 + 0.18(1'4’—)‘ +0(z") (6)
% RN () TRBIREBHERAA ) R
i3

U(v) ~1-28% + 247 - %»‘(1 - 26" + 22%)

(7)
RiE ¢ MBS, BT TUERWFES
_ Slll
X = 1-(a*+60(1~87)
mR s HEE, (8) ATMERNT B
2 sllz .
X = 11
1- s Ja- s

2a* + 1 _2

LXK 5, 8,2 FERTFAE AN, TRHE=
A AR BT ERE  f1S Rl XM
BB, B3 (86) TIAIN FH M5 AR —
By =0.5,BE 2 =0.258, 5 < 1.6% .LRE
RS HERG— N, ST S RoyEA B
W e AR v I B Y LA R AR W S
BUVHRE, MRRR y Ma 2EMERRER TR
M BF LU G R R A K (8) TRX
52 S, % o WAER y £ HHEH o, 5
AN R,

AT RAERBE R BRI MR 4R,
BRHATERFMNEE L S En, ERERH
x Wa HEASZ AR, WA 2 Bt UK HE
WAA(8s) HAMBL% 5 = 1% o, RAPHRH
WA R EE B R BT 4% WA
WEEM s HMITTRA,

{8a)

(88)

'
0.5

O.I‘l
Boundary of first sone
2 RM Sod S MM ERARK—K ML
Fig.2 HWHM ratio change with. boundary of first sone
at different Serel ratio S

% B

B 2 AIRmM TR
1) SE—KEE o HEAN, FIHFIL S BHE

WP ¢ TR D |
2) MM S, B KEBEN y RO



oM BB % ATHAaHENR QRN HEE S PR NE 835

A

3) ¥ o BAETy TR, HFHRY 2 HEO
Bl 0.15 ZERY ¢ AL 1.5%

BERFZERSABHTNER B B
R S EFEAMRNMN y H. BBHE, 4S5 =
1% o, fIERL AR RS DS HBEFEE
E . MBRRE S = 1% HINFRFLH . BE— RS
AERIERERO.15 LER « HTIFLx R
R  FAMNEW.EHik, FTEHMHNTHRR
a = 0.10,

HEIAGENBETFHERIME 2 HER, XX
REMITHELONE SEEN 4%, a = 0,10,
NEE R SRR RS & R E S 3
iR TERERE y = 0,528, BE—BEHL G
(A e AL B TR RSB
BE—THEMYEFZW, INBRAITELE
R W R AT HEE) 2 0.436, B BE VT LU
EARAREMHEINES, ERERKNFRE
Emitemy, UBFRITBEERRANEH, &%
xﬁﬁﬁm?#ﬁ;ﬁﬁ*umnﬁlﬂwﬂﬁ}ﬁﬂ
%0
HWHM ratio r =0, 528

first minimum ratio G = 0. 438
atrel ratio 5 =0, G4

Normslized intensity

2 10 15 0
v

3 RAMREBRNBREE, AT HBURET
TR R RERN Airy BE5 4 (BER), L Z T
BERRRNFMELARE
Fig.3 Intensity distribution with example filter in conventional
imaging system, sidelcbe of this is too high to be
used in practice for this system. For comparison, the
Airy disk patterm (dash dotted curve) is also shown
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Fig.4 Scheme of the transmission confocal
scanning microscope
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Fig.5 Intensity distribution with example filter in
condocal microscope
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