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Research Progress of Photon Sieve Imaging Technology
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Abstract Photon sieve is a new nano-imaging device with the advantages of high resolution, light weight, small size
and easy to duplicate. It has great significance for the lightweight imaging system and imaging in very short spectral
region. The research results of photon sieve are classified based on problems solved. The development status of
photon sieve is introduced, including the increase of image contrast, diffraction efficiency, wide spectral imaging,
and design of high numerical aperture photon sieve. The technical problems to be solved of these four aspects are
analyzed. It is believed that the main directions are also these problems’ resolution. Other problems of photon sieve
application are also pointed out. The applying prospects in telescope, microscope, lithography and other areas of
photon sieve are addressed.

Key words optical devices; photon sieve; imaging contrast; diffraction efficiency; wide spectral imaging; high
numerical aperture

OCIS codes 230.0230; 090.1995

L 5 7

6T 1 A E A2 K Kipp 4 T 2001 455 U L SR i e/ ML B i ob g o BR s L it
W R o ML G T R AR L L OG0 T AR ELARS R T 6 RIS e R 8 S /N FLR AR I TE T B B
NI RS (9 BR ) o AR [R] de /NI T ROSE (919 01 Ol 1 075 BE 8% 552 B S i3 119 23 B 0 5 9 HOG 1 0 B Bl BIL 23 A
{4 /INFL RE AT 250 40 il 557 R 25007 0 s B AT 59 e AR BT i .y O O I R AR TR R R SC R I B L
KA EA RO B SR B B AT R . 8 7Ob iR RS B N Ah s E AT TIRAESE .
A SO G T A 49F 58 BRAR S AFAE 19 IR LEAT PRI A 401

Wi EEE: 2012-04-19; WEEMABEE: 2012-05-17; MLEHRBE: 2012-06-26

BEWHE: R ARRI#ESE(61076099) 7 Bl ,

EE B (T M (1988—), 55 LA gE AE 2 N2 R G B TH R S 0627 J7 T R BIF Y
E-mail: heyufrog@sina. com

SRR A B E (1971, 55 BIWFSE R, RO T EOR T A Y0 R A & 7 TR R

E-mail: 1xzh999@ sina. com

090007-1



49,090007 MM SYBIZHRE www. opticsjournal. net

2 6T O R L AW T PR

o0 B G BT SE LT O T O AT S RS AE AL L I 0 N R AT T IR ARIBESE . P Andersen
S5 R G R R AR R SO 5 v B L L O TEAE AT 23 0 b M A O O BRI S 0 I B O A
PUHE ST — AR TG T 08 (98 1. 524 m, HE2Y 454 @) (R b B0 18 25 ik W 0 B0 5 W) R M TED B S0, R R
BRI K BFTEN BOKE B AN TR 3 % 0 9 D' 1 5 A A ] — 2 1T o ) 40 80 5 L5 A F » 1T 0 o A
AR BEE R o FE G2 L 7 T 5 06 T R4 i 2R AR A Menon 285l Y i UL FLAR (NAD #9187 0
P89 AT ARTT T JCHE A B 5 [ 81D 20 R 48 - A2 B O L PRI =400 nm, 6 10 BUE AL A2
0. 9 Z&AF T - SE BT 200 nm M6 ZI 5 By . [ [ P9 27 3 B A SEAT O 0 X STk BAURIR B
T HOL B S BRSO 1 06 RS

O 0 B85 52 AR T W 4 5 52 )RR« O 7 i AR AR 1T 0 2 RO M 1 SR AT S OB T B A kL, X e
8% s R /LA DL ER A 08D 1 OB IR A AT 25 A7 S 3803 AR s Ol 1 0 1 D A3 B e o (8 22 WA o AR AT S AR
T BT P s R AR A SRR . IS S (R, AT T — RIIR AT IR BUR T A AR
2.1 pf&xt b B R 4E An

M ' T 07 AR B X R L S 0K O ST OB 1 RATT 6T B . AL O T R A LR BOR A B AF
Feo TR BOE AN 1 TR L B ROGIR R A2 B AR L SO0 105 AT 5 B AE 0 B OB 1 AT
J6 51 By . CCD HARUCAH FTI 1 USG5 5 - e sl il 6 1 3 37 MR 7 A 52 L ROR R /8 17 U T I

CCD
1st—order computer
diffractive
wave
Oth—order
diffractive
laser —  \/ | @ U wave

targe

t
hole photon sieve

B 1 6T 0 B Al 1%
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Fig. 3 Composite photon sieve
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Fig. 5 Broadband photon sieve telescope
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