32, 2 Vol. 32,No. 2,pp565-569
2012 2 Spectroscopy and Spectral Analysis February, 2012
1,2 1 1% 1 3
’ ’ ’ ’
1. 130033
2. s 100049
3. s 215163
o s . ZEMAX
: 0436, 1 : A DOI: 10. 3964/ issn. 1000-0593(2012)02-0565-05
[s] . [13]
, CCD , ( )
(3] CCD o ’ ’
L. 5] ° s °
s s ZEMAX s
[6-8] R
[9-11] ; ZEM* 1
AXU2 CODEV
o 1 o
s o O , x
[8] ’ ) y . P4 °
A B. C D xoy , P(x,
s Vs 2) . C D
: 2011-03-18, : 2011-06-28
(60478034) , “ ” (2006 BAK03A02)

(20070523, 20086013)
, 1981 ,

* e-mail: bayin888(@ sina. com

e-mail: kongdapeng@ yahoo. com. cn



566 32

CO DO resrps @ Y =R %)

5. A A A0 - . cosa — ksina
as m BB, ry = L (8

) cosf3— ksinf

B OB T B. OH O
B\ B, ’ TH s xr Bh o , A ) 9 .
X ’

Fig 1

Recording and use geometry for flat-field

holographic concave grating
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Fig 2 Optical geometry of the flat-field sagittal focal line
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Table 1 Design specifications for the

holographic concave grating

oy

ysinp (775} (9
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flat-field

Parameter Value
Wavelength range/nm 350~850
Curvature radius/mm 96
order +1
Spectral length/mm 25
Grating size/mm $30
Entrance slit width/pm 10
Entrance slit height/mm 0. 4
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Table 3 Optimization parameters of the flat-field holographic

concave grating without astigmatism

Mounting parameters

Recording parameters

ra/mm 92. 324 rc/mm 101 207
a/ (") —5. 403 y/(%) 10. 560
ri/mm 86. 881 rp/mm 113. 260
‘BH/(O) —25. 176 8/ (%) 18 739
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Fig 3 Use geometry of the gratings

designed by different methods

5
(RMS),

RMS spot/um

RMS spot/um

Fig 4 Coordinate system of the entrance slit

ZEMAX RMS
(chief ray) . s
RMS s

01 @em

40

30

0 T .
0.35 0.60 0.85
‘Wavelength/nm
50 4 (b) ZM
40
30 -

0.60 0.85

‘Wavelength/nm
Fig S RMS spot Y vs. wavelength



568

32

ray)

6(b)

(RMS), RMS (chief

s 6(a) 600 nm > o

’

50
(2) CM
40 -

30 A

RMS spot/um

20 A

10 -Et:z::::::::::izz::‘:

0

/

0.85

0.60
Wavelength/nm

0.35

20 A

(b) ZM
16 1

|
—

0.85

RMS spot/um

0.60
Wavelength/nm
Fig 6 RMS spot X vs. wavelength

0.35

References

[1]
[2]
[3]
[4]
[5]
[6]
[7]
[8]
L9]
[10]
[11]

[12]

[13]

[14]

ZEMAX

Hayat G S, Flamand J, Lacroix M, et al. Opt. Eng., 1975, 14(5): 420.

Lerner ] M, Chambers R J, Passereau G. SPIE, 1981, 268. 122.
Sokolova E. J. Mod. Opt., 2000, 47. 2377.
JI Yi-qun, GONG Guang-biao, ZHU Shan-bing, et al( s
2009, 17(4) . 727.
TANG Yu-guo, SONG Nan, Bayanheshig, et al( , ,
2010, 18(9) . 1989.
Beutler H G. J. Opt. Soc. Am., 1945, 35(5); 311.
Noda H, Namioka T, Seya M. J. Opt. Soc. Am., 1974, 64. 1031.
Palmer C. Appl. Opt., 1989, 28(9). 1605.
Pavlycheva N K. Sov. J. Opt. Technol., 1979, 46 394.
McKinney W R, Palmer C. Appl. Opt., 1987, 26 3108.
CHEN Ji-wu, LIN Zhong, MENG Qing-hua( s s
96.
LI Chao-ming, WU Jian-hong, ZHAO Yan-jiao, et al( N

), 2006, 17(7). 828.
PI Dao-rui, HUANG Yuan-shen, ZHANG Da-wei, et al( s
1009.
Chrisp M. Appl. Opt., 1983, 22 1508.

). Optics

350 nm
352 nm

350 nm
352 nm

<

600 nm
602 nm

e

600 nm
602 nm

850 nm
852 nm

"
¥

(b) ZM

850 nm
852 nm

{a) CM

Fig 7 Comparison of spot diagrams

..

Optics and Presion Engineering(

DR

Optics and Presion Engineering(

and Precision Engineering( ), 1997, 5(1) .

s ). Journal of Optoelectronics « Laser(

, ). Acta Physica Sinica( ), 2010, 59(2):



2 569

Optimization of Broad-Band Flat-Field Holographic Concave Grating
without Astigmatism

KONG Peng'?, TANG Yu-guo', Bayanheshig'* , LI Wen-hao', CUI Jin-jiang®
1. Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China
2. Graduate University of Chinese Academy of Sciences, Beijing 100049, China

3. Suzhou Institute of Biomedical Engineering and Technology. Chinese Academy of Sciences. Suzhou 215163, China

Abstract The desirable imaging locations of the flat-field holographic concave gratings should be in a plane. And the object can
be imaged perfectly by the grating when the tangential focal curve and sagittal focal curve both superpose the intersection of the
image plane and dispersion plane. But actually, the defocus can not be eliminated over the entire wavelength range, while the a-
stigmatism vanishes when the grating parameters satisfy some conditions. An optimization method for broad-band flat-field holo-
graphic concave gratings with absolute astigmatism correction was proposed. The ray tracing software ZEMAX was used for in-
vestigating the imaging properties of the grating. And we made a comparison between spectral performance of gratings designed
by this new method and that by conventional method, respectively. The results indicated that the spectral performance of grat-
ings designed by using the absolute astigmatism correction method can be as good as gratings designed with the conventional

method. And the focusing performance in the sagittal direction is much better, so that the S/N ratio can be greatly improved.
Keywords Diffraction grating; Holographic concave grating; Flat-field; Aberration; Sagittal focal curve; Tangential focal curve
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