B39 12 Hr ot Vol. 39, No. 12
2012 4 12 A CHINESE JOURNAL OF LASERS December, 2012

T B A MO M AR A 1 (. 2 AV ok

[ ow? ALF B &' K4E AxIT?
(lﬂfﬂﬂilﬁ%ﬁ‘ﬁ%&*ﬁﬁ%%, Pul AR 610209)
P E R BER AR, LT 100049

WE OLTFHER MG oo, BB K 8L A F 56 R G . 6T 0 0 A BB & A K 1 5
T U /N 5 T TF 1 47 5 37 5 6 BE B B A SR MG ORI ag C. H TITIRIR G 7 R AT O TR A 22 ikt X
BT I = 25 HE S 0 E R S FE 6T 05 A — M0 SR 5% i B — P B B DT S B O AT 8 25 3. IR X AT
WGIGRESAT TR AT R Z TSR S BN 02, H A — @R E ZgOo6i%mae i ez k5 hokk
Ab A PR AR X2 25 K 0. 3300, AR BTG 9 20 nm., 55 A O 08 A B O R AU 56T 06 T R I R O
WAL SR B TR & RGN, RADUBEE /N,

KR U6 G2 TR G

FESES TN249 XHERERIAED A doi: 10.3788/CJL201239.1216001

Hybrid Refractive-Diffractive Achromatic System Design with
Photon Sieve-Lens Combination
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Abstract Photon sieve is a diffractive optical element with large chromatic aberration, which is not suitable for
imaging in wide spectral. The focal length of photon sieve decreases when the incident wavelength increases, while
the focal length of positive refractive lens increases when the incident wavelength increases. The design applying the
method of hybrid refractive-diffractive into the photon sieve achromatic is proposed. These opposite dispersive
characteristics are used in this method. A plano-convex len is placed close to side of a photon sieve in order to achieve
achromatic design. Then the achromatic system is designed in the visible spectrum. The analysis shows that the
system is achromatic and has a certain ability of secondary spectrum correction. The relative error between focal
lengths of achromatic wavelength and centre wavelength is 0. 33% . The imaging spectral bandwidth is 20 nm.
Compared with ordinary single photon sieve, the design broadens the imaging spectrum range. Compared with the
hybrid refractive-diffractive system using zone plate, a smaller focusing spot can be achieved.
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Fig. 1 Principle of achromatic photon sieve
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sieve-lens combination
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Fig. 4 Axial normalized intensity with photon sieve only
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(b) normalized intensity logarithmic distribution
h T E A BT A ROE IS EL IR T D AP A LB £ ORI AR R L D S Ot i

B A=1587. 6 nm, #H G AX 439 K £ 5 nm Al
10 nmBf i — 7 B 41 A I — 4k O s i 6 Al Y
G3Ai . AN 6 Ca) i 7 4 B8 5 nm B, £ 71 Ak
NG IIH— G2 0. 9; Q& 6 (b) fif 7 4l
YA 110 nm B, £ T AL 3 2 K IH — O 5
2y 0.6, LA Fi A T AR OGS A AL T
20 nm, I AN G A FE T i N SO

M=~ 2A* /D, a2
1.0 :
@  — 2,=582.6 nm
“Lﬂ: = l =587.6 nm
08 i 2.=592.6 nm
- i
300 i
Z i
2 04 i
g If i
=02 Jj i
i
0 AN RN
595 597 599 601 603  6.05
/(102 m)

P o THR R AR AR B R 4 O O A Al SE AL R
0. 95 nm . /N F I 1 0 22 B it e 9 58

(G R o SIS S o 2 T A B v
A MY P — 25 B3 4 A 8 T AL O 5 o A A
Bl 7Ca) FICh) o LEA ] 0 T2 T B de /N R AR
R AR (24, 85 pm) o S i — i35 45 41 5 1Y R £ 08

BER /N oy BT 5
1.0 T
(b) - 2,=577.6 nm
i n — l =587.6 nm
08 ' 2.=592.6 nm
3 liit
506 ‘ [M |
B r [ ”‘
% 04 il
2 ’ il
=02 ,] “y
. A
595 597 599 601 603  6.05
q/(102m)

& 6 H P54 H N (a) 5 nm F(b) +10 nm W 050 — £k G 58 05 % 4l 43 A
Fig. 6 Axial normalized intensity with bandwidths of (a) &5 nm and (b) £10 nm, respectively

1216001-4



W

Ot T B AL R IR A 22 R it

1.0 -
| (@) p, —— photon sieve

0.8 - zone plate
EOW i
< 06; i
204 It
g i
=02 / \

AN

Intensity (a.u.)

O L
5 -4-3-2-10 1 2 3 4
X /(10 m)

0
(b) 7\ photon sieve
/ \| ------ zone plate
4 i
- " u\m,

“124y)

16}

5 -4-3-2-10 1 2
X /(10 m)

K7 6T iii-@ A A M B B AL A TR A B () T — LR 3 A 5 (b) I — Ak 38 X Ko A
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combination. (a) Normalized intensity distribution; (b) normalized intensity logarithmic distribution
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