29 , 2 Vol. 29,No. 2 ,pp556-560
2009 2 Foectroscopy and Sectral Analyss February , 2009

, 130033
100039

. N ( NMOS)

190 1100 nm, ; 3nm,

; ; ; NMOS;
: TH744. 1, TB96 A DOI: 10 3964/ j. issn 1000-0593(2009) 02-0556-05

20 ,

3:41° 1087
, (04 25um)

; ) , 1994

[5. 6]

1 ’

(Wood anomaly) , ,
171

1 2007-10-13, : 2008-01-18
: “ " (2006BA K0O3A02)
, , 1982 , e mail : wangfang19830125 @163.com



557
, (2 :190 1100 nm;
(.8 3 . 215 /
(4 : <3 nm;
(5) 1 <4%;
(6) Cx5%
22
[5;1’
JAY\ DQ)
M) = (UAHAT QAN Q) BA)SAA (1
TR
N A ;
rd); BQA):  AA
;A ;S
h: AN
NMOS
NMOS )
uea) ,
UQ) = kSQ) 9) (2)
1
Ug@d) = @1/ 4) A’kSQ)T A)N' Q) BA) shAA (3
11
1 Urd) = (U 4) AKSA)T Q) rd) BA) sdA (4)
, k , SQ\) NMCS
3 DA, DO,
CT
CT (I 4) AZkSOT AN’ () BOA) s
5 ne = %g%)l = 04 RS0 0 ) B8 A, O
: 3 TQ), A, sQ), k ,
NMOS s h ne) n"ea) rd),
Uus8
(1)
4
BQ)
Bl
{ll“)/-/"""/@ I‘:4 I _ )6
K 1“ 8 n\,; _— )
7(\;-_;_\:\ q L5 \‘\»‘_/h o
7 kﬁ/‘j‘ 1o 2 ’ ¢
Fig 1 Sructure of optical path A A
Coo D1 1 4,5:; 02, Al
8 0 9: : 10: NMOS AO =Af (6)
d(dni+dmM®) =m , Di
D =& = I %)
(1 m , d .0 AN

m



558

(1)

AB;
Aez :Aiz +A92 ZABJ_ +A92
De

De = AA f1

88 - ts _ [DJA)\
_rnl__'_JL f,
hco$: 009>

1, A AN’

_S

AN = = S
e

chco$1 * dc09 > f2
Dn =0,

A}\r:_s_:_s_

_ S _
D Ahg =

_f> Dx
ckco$,

Ep

00091 S 009>

1

ANy < DA,

. (12)

) [10]

2 3
TA . = S_HJML[.CQS_I

osh
3212 | cos® - cos%J cosB

._f_Z_
A\ S

29
,io B9
Hi , f
(8)
2
;)
Ay,
©) CT ,
(3
(10)
R
[11]
a = TA“-[--‘?% . (16)
(12) .
R T P
, Woao
(13) 3
) , 1
(14)
m n
Table 1l System parameter
Primary wavelength A=06Um
dit 5ze axb=0 2 mmx4 mm
NMOS pixel sze sx h=50Umx2 5 mm
Test grating caliber W <110 mm
Focus of spherical mirror 6 f1 =550 mm
Focus of spherical mirror 7 f2 =90 mm
Rear spectrometer grating 1/ d=600g- mm-*
(10 12) ,
d_ a _ R
A - B, dr - 17. 86 nm- mm 17)
(1)
(15) a =2+ (18)
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Abgtract A new-style system that automatically measures the diff raction efficiency of plane reflection grating was desgned. The
continuous illuminant was adopted for illumination, the duplex grating spectrograph structure was applied, and the linear array
NMOS was the receiving component. Wielding relevant principle of the grating spectrograph, theoretical anaysis principle was
carried out for the testing system. Integrating the aberration theory of geometrical optics, the image quality of thisoptics system
was analyzed. Analyssindicated that the systematic device structure is compact , and electronics system is smplified. The sys
tem does not have the problem about wavelength sweep synchronization of the two grating spectrographs, and its wavelength re-
peatability is very good. SO the precisioniseasy to guarantee. Compared with the former automated scheme, the production cost
is reduced, moreover it is easy to operate, and the working efficiency is enhanced. The study showed that this automatic meas-
urement instrument system features a spectral range of 190-1 100 nm and resolution isless than 3 nm, which entirely satifies the

design request. It is an economica and feasble plan.

Keywords Plane reflection grating; Relative diffraction efficiency; Grating spectrograph; Linear array NMOS; Optical
aberration
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