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Determining the Grating's Parameters with the Diffraction Orders
of m = £ 1 Efficiencies Ratio

Li Jianlong Fu Kexiang Zhang Lijuan
(School of Physical Science and Technology, Sichuan University, Chengdw , 610064)

Abstract: A new method for determining the grating parameters with the transmission spectrum and the optimized
algorithm is described. In order to decrease the difference and ensure the precision of the calculation result, the symmetric-
order efficiency ratio m = 41 is employed. Firstly, several points from the simulated experimental curve are selected,
which is attained by adding the Gauss noises on the transmission spectrum, submit to the optimization method —— Normal
simple algorithm to calculation the optical parameters of the grating. The result is very near to the true value. Secondly, the
volume phase holographic grating parameters are calculated with this metrology, the result is perfect, its relaive error is less
than 2% . This demonstrated the reliability and the credibility of the metrology. It has some advantages such as no damage,
facility of manipulation, repeat, easy generalized and low cost.
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Fig. 1 Experimental setup
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Fig. 2 The vertical section of the grating model
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Fig.4 The change of W, /W _, with different angles of incidence versus incident wavelength at different
degree of the roughness, (a) 3°, (b) 6°, (c¢) 9°, (d) 12°

B 4 i A AR AR R T WM, K
S 400~800 nm, A AR K W /W_1. o ZRPIM
T 30 M P AR AR 22, 2 o= 0 RROBHHE B K,
B T AL 5 4 R AR IR KT, S B A RS,
B 52 BR i YA I 3 4n ik, 78 737 5 6 M i 52 B o A
B FETEZRE, I RREREMBEILRZEN
KRB, RERZFEARBEIRZE AR E LT R
22, X AR B X FRIT R T E A BE R M AL R 2 Xl
MHRITHEAROIREEIIRE FERIETHNE
PraREERERE . WEIRE EERA A SR
M 45 1 2 B S M T P 4R A9, IE 5K TR A G R
A RPRUE I IE 3R M 4R, 46598 Y i 8 — BT i b Mt
B R R I SEE T I T 2 86O, 45 Fh EDE I 6 Mt
REAAFRERERE, SRS RAYEE, A3,
RATF AT 3 1 £ 1 B M PR R, 7 — 2
B b BRI 3 TN AR A DG HEHE A B 4
A5 A By 5y T Sk IR 22, B R B R VR S AR AR AE
iR 22 58 1o LA I T R R/, 35 2 BEACHETH , X
— RS IRATET LA B 4 B RLE H, B 25 B HLiR 22
AR VR 22 K 2 0. 15 i, H AR (b s S5 55 B e il
REAR—FLXIEBT W /Wo A BIRZ KBS .

WAL A 18 T2 0T LAE H, BEE An W 2 19
KB B AE 5 R ERIREE A, X e &
LEREDL.

4 AR E

et FE B Yy B A Y 29 5 O IE 5% 2% T OB A (4
IEZET%),%%%EE‘J{E% m=1,n=15,d=
1.5 pm,h=0.7 i, 55 = B4 9 4 7 7 LA i
TER — A ST A ETE , BAROLHER L R R A ] , (B
Wt /W BEB R L 3 A ERTRE R, IE R
FEH /N BATE S BB SO L EBIMAR
i 22 0 1R 357 9% 75 B A 400 52 6 i £, DA 8L 1Y 52 36 i
& EERANRORRE LS R BT
AN EEQREERS RERANED, — B P ER .
BB SR W /Wy SR i £k B EGE
T~ R AR E FE H A BRI, AR
FPRA B BOR P RE » 24 A 2R 5035 B 38 ) — B
/NEERE, IR O S B, AR/ T REWE
P B R KN

N
n* 2 _ng



10 #

FEEB%E:. AAMRLlRREZLNELHSE

1327

Hep N Rrig s N, p IR ERE i =
1,2,, N, HHE S 8 1 2875 2 i B 5
BURE pori = 1,2, ,ND FHEB LS HR S BT 7
PREEARAE e NWTAEAL R EE 4 P i & P D 4%
PR B R AL Y TE R — R B B 2 G (E AR ALY
LR EE,CRAERGEREEY TSR R,

T 5B R BCE I A E A, EAFA S A AT
PRl dm 22 IR B, 2% B AH [ i 50 90 4 R
m = 0.90,n; = 1.35,h = 0. 60 pm,FSEH X IHE
HBRUOR1IFR.RLIPHESASEHEINIKKR A
(nyyny s h) s ANHNARAEDR 2 BT, Al S B AR HEfE N
(1,1.50,0.70 pm).

1 S BOBEEBITESER

Table 1 The result of the parameters of the grating by the calculation

RResult \ 8 3° 6° 9°

o
0. 05 (0.9983, 1.4514, 0.6964) (0.9999, 1.4513, 0.6948) (1.0065, 1. 4519, 0.6996)
0.10 (0.9962, 1.4473, 0.6918) (0. 9897, 1. 4510, 0.6973) (0.9911, 1. 4404, 0.6946)
0.15 (0.9798, 1.5302, 0.6597) (0.9806, 1.4468, 0.6839) (0.9763, 1.4222, 0.6846)
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Table 2 The experimental result of grating’s W, /W_; at various optical wavelength and incident angle

632. 8 nm 514.5 nm 496.5 nm 488.0 nm 476.5 nm
9
3 4,181+0.110 3.86240.115 3.78310.213 3.90140. 107 3.89440. 113
6 7.208+0.117 17.91240. 108 19.0934-0. 099 19. 2564-0. 316 20.722+0. 32
9° 161. 63242, 237 3.68510.014 11.88440. 023 11.03240. 137 10. 55140, 048
2 2.0611+0.011 6.890+0.022 6.49340. 056 6.47310.124 6.0541-0. 042
5 8.903+0. 064 13.04140. 109 0.014+0. 204 9.5484+0. 155 7.43210. 126
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