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Abstract: Based on the scalar theory, the influence of the blazed transmission grating with different
groove angles or different groove densities on the used wavelength was researched and the energy dis-
tribution of the diffraction light of the blazed transmission grating was deduced. It was concluded that
the relationship between the diffraction angle and the incident angle of the diffracted grating in the dif-
fraction direction with the strongest energy could satisfy the Snell's law. The relationship among the

angle of incidence, diffraction angle and groove angle was given, and the energy distribution law of the
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diffracted light at different groove densities and groove angles was studied. Then, the blazed transmis-

sion gratings were measured. It is shown that the characteristics of the existing blazed transmission gratings

are consistent with that of theoretical calculation. A polydimethylsiloxane (PDMS) period-tunable blazed

transmission grating was fabricated. Then, the blazed wavelength and groove density of the PDMS blazed

transmission grating were measured in both stretched and free state by using the deduced formula. The results

show that the measurement error of the wavelength is within 5 nm. The equivalent groove profile of the grat-

ing was fitted, which verifies the law that groove profile and groove density of the PDMS grating are changed

with the tension changes in the real-time monitoring.

Key words: transmission grating; blazed grating; diffraction efficiency; blazed angle; blazed wave-

length

1 7]

qul

T 53 W A28 I 50 BT 9 I A 4 AR R o R
B HF KR 0 AR R A
PR 10 635 40 A A28, BT 18 63 40 HE R R
15 W L A 5 L KRB0 ORI RS 6
N AT H R B e 5 b A i B R RO B
S A BRI A% By B b X R 4 O IR R AT fiE R
s S R A3 S SR H T S SR 2 B RO A 4y
JEICHE . 5 RS R 3 G e f A 2k
WA P T OCMT 5 R Y A

1% 55 S — R FHHLAG 220 R =2 42 B e St vk
FE - T 55 U B T BAT — TR Y 2R
Bt 255 56308 1 B AR 1 2 TR o 3k 285 TR S A A I 5
Kz, 2005 4F, MRk B AE M AE Al im T8
AIE T R LA R A . 2006 AR i
SN PDMS i 1E 7 W7 28 [a] B OGS . 2012
A AR NS T — b AT e e R T
JEHE . PDMS J2 76 50 £ AR & il i 45 4 v
(10 381 R o0 AR, EL A B R R SR
E . 1 B UM AR A A A 2 1k AR MR S AR R R
PEST, RS A4 T PDMS S 35 94 1 fi 45
) TS, X SR g Vi Y PR A 1) S R AT T OFSY L O
FI PDMS 3 J55 A% 6 b 42 ) 1 % 45 9 1 45 f T,
2012 4EVE# 4 A\ d ] PDMS 3 B8 i 7 7 J5 4 AT
S AT S B G 3 L o O A S B R A
P, S BT i 22 R L ELG N 4% 8006 T A
ARDOT Rt PDMS J& 391 0T 6 AR 58 A s
RS 3R AT A T L,

SEHE AT B A S 4 B AT LA SR K R AT S B
W AT AR I R A AR AT S e . BT

o6 1% AXCATT 55 ' A B S8R G T D B 8
U PR b — g SR AT T UL R B R S WA
PRI AT A BE HEAT 20 M o AR SO B A B A 5
T35 55 2O R G (9 R IR Sy 0 220 2 B X T LAl
PP B0 SE B AR T B3 3 P B I B A
R 325 S5 DA E AN, 03K 1 Dl M AT 5 A 3 ) 7
# s Al PDMS A4} m] I8 38 AR 3 5 O i, A1l
FHAIEFE 19 DR R 125 3 D' M S5 R A, s T o A3 X
PDMS Sl — 4E 7 A4 B0 T J& 391 A0 45 56 2003 1) 78
e 73 b TR AR A R L

2 A SR A 69 28 o AT

2.1 IENGTEHES M ARBIRKITE

DR 35 SR OB G el 1 R, OGRS T S B
= AT R TR TS o BB @, LIS
BHIT S 30 e, SEMHE 8 . N gt m vk £
Ny G AT S 1T g vA 2k . SO RE AT BEA
S5 0 =0 I, — AT S A R 0, R Z 4 T E
e KRB G 7 FE A

dsin 0,=mAsm=0,+1,+2 , (@D
Hrr 6, 2 m Bk BT .

P A 8 AT S B O R T L DG B AT S b R B SR AT
SR Z2 B T VB S W VR T A 25 2R . B BE AT O N
(sin o/ )* TN o= kA, H i 53 [6] 1 B R k=
2m/ AR 22 AL O S G AERT S
mEREREZ.RE 1 A= (a/2) X [sin (ot
00) — nesin @] o TEATES P 7~ BG4 AT 5 7 1)
BT SRR BRI g DRDRE K R L B AT 5 R TN
WA . A5 T O RAE 9 25 14 K a0 I,
(sin o/ )*—1,00;

A= (a/2) X [sin( g+ 0y) — ngsin ¢]=0, (2)



3014 ﬁlﬁ%

I % TR % 25 %

Np

Bl 1 GG E A G ST s 6 E
Fig. 1 Diffraction optical path of transmission grat-

ing in normal incidence

B
nrsin g=sin(e+0). (3

JCME Y B = B R AT LR R — AN B

TEEAS AT i e Snell & HEA
ngsin g=sin(o+0) , €Y
b0, RN A,

Z M AN [R] S AE A J5T v A% 1 B 1Y 2% 57,
IR BTE P A 2R R B 5 F T, =i (3)
FE (4) T BTN 25 ST DI A 10 DR R 2% 1 2 < T A
B 2 Snell & B 09 AT 55 7 ) B0 A4 5 K0
S DR A S 0 I 1 1 S35 £ R TR R A O P25 5 2K
(D EERT I HZIOR m BN A, FE Lit-
trow ZAF R IR S5 DMl 1) D8 7 25 T HEOE £
T DR 32 5 A A DR A UL AS 25 TR AR

E1— PN S SO A HAEIE M o=
31,77, e 2 £ 55 Sk 300 g/ mm, SEHIE LR A1 R
k1 Schott 23 &) () B 8 B270 ., Y6 Mt 48 7 b4 L 2k
5 IR B270 VETC By R R AR . —E T g R RN
e . BRI B L K el 2E , H 4 Schott 24 H]
P8R F K BAE 600~1 800 nm I BB B B270
Yot RSB A 700 Z I i HL AR A R A L
e, b TRk 8 WO B9 R 10514 gE A7t
B, A A= (a/2) [sin (ot 6,) —
mesin @], T TE A S B A 8] 3 K AT SO0 R I —
AR G5, 25 R 8 2 s,

H P 2 AT, AR 3 3] IR AR X AT 5Ol B e
B U, AE PR =1 195. 0 e B AH X 437 5 5 E
IR B AR R 33X AR B DAV IR XoF 7 1 B A
SFR Tl 1, Holi 2 Snell 58 B30 (4) 5 4 X i
25 A5 S RN D818 SO0 /N 4 N N R N
TR B R X Ol 5 oty e 78 A B BE — 2 T KT DA
SN

1195.0

0.84

0.6

(sin a/er)?

0.44

0.24

1000 1200 1400 1600
Anm

0 800

=]

B2 TR S SO IE AR B AN [F R X A7 56806
oA AL 2k 12

Fig. 2 Variation of efficiency with wavelengths of
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