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Broadband and High Resolution Spectral Measurement Technique
for Pulse Compression Gratings
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Abstract Pulse compression gratings based on multilayer dielectric film or metal multilayer dielectric film usually
work around the Littrow angle with high diffraction efficiency and broad diffraction band. There is a large
requirement to have high resolution and accurate measurement on the grating diffraction spectrum in the purpose of
optimizing the fabrication process. Based on the double light paths system, an optical characterization method and the
corresponding setup with high spectral resolution for broadband high diffraction efficiency pulse compression gratings
are demonstrated. The method to eliminate the influence of the background and the light source fluctuation is
discussed in detail. Two practical problems are perfectly settled, including the large spot size of diffracted light which
is not completely collected by optical detector and the detector blocking of the incident light near the Littrow angle.
The setup can measure the reflection and transmission diffractive spectra for each diffractive order of broadband pulse
compression gratings, as well as the angular spectrum with fixed wavelength. The setup can measure the grating
diffractive spectrum with resolution of 1 nm and the grating angular spectrum with resolution of 0.2° at present. The
optical spectrum and angular spectrum of pulse compression grating samples are measured on the established
measurement setup. Diffraction efficiencies greater than 90% in the wavelength range of 770~870 nm are obtained
with measurement error no more than 2.2 % and average relative deviation no more than 1.0% .

Key words gratings; spectroscopy; diffraction efficiency; broadband; high resolution

OCIS codes 050.1950; 120.4820; 300.6320

KR EEE: 2013-04-10; Y EIERFR B HA: 2013-06-20

EEUWHE: HXEAR =4 (11104295

YEEE A AT HL1988—) I Wl AF 55 A= 3 8 A 5 58 41 5 2105 200 S M ATT 53000 o 468 O v ) R 5
E-mail: thhk06(@ gmail. com

SRR A XA Q979 5 1 4 BIAESE 51 . E 2 AT SO0 2 MG 8 I 55 J7 10 1 PF9E . E-mail: shijieliu@ siom.
ac. enGHEEEER )

1005002-1



2 i

L5 F

ok e Fi 45 A S T e 0 R O WA K K e
R R G RBETTAT . O 1 i & 2 3RO L Bk
I D N S S SR D SN NE (T
FE A R B B AR B R DR
SRELAT SERT ST (RS S5 52 A AR L 453 475 B 2
B H AR T 5 S0 RO i 58 ko I 6 e
BALIE B IR 2 2 A BB 2 BB .

FIAT & 0 K e 45 D' M B9 F 5 35 2800 1 38
Vit S gl a0 ko 4 A O i i S
W R SE AR AT S R A O 9 D e 1A
ARILARIE ; AT Ao SR N B 2 A
PG G IR ALTE JLAS B A0 80O 351 A0 0 AR
IAIDRRTR: NS & ST QU WS b TR A S 7 B2
MR ML Z AR S RO MA RS
AT S5 38 558 R AT ARG Y A 1 BT SOE B RE T
DRI E e T Ao iz L 5l St B T O A5 3L i 2R
G JF AT SRR I R FEAT IR . AR i
T B R B4 FULE 4 D K R A 1Ry 17 5 P B AR
TEJLA T RIS Ak 0 Y M 9 A3 B 20003 2 TG ik A
X RE AT S S P O A G i B R A AT o A R AR
(o DRI ok v s 246 D6 A 22 B A B B 0 B R
RIS B H AR

AR T — Pl 2 T U T ik o
J 25 Y S 45 5 20 B A B OL I I R . XSO
0 A LA B O I8 3 2l R BIOE 19 52 B AR 11
75 0 PR A B IR SEBL T o AR R O
B SO TR AT IR T [ R L B R R o8 A RE T
A AT S G R o SR AR R RO
B AL IO 3% L i e T RSO IR AT 22 T
BTG BE 1 KL FURE H 20 Bl 48 D00 25 i A ) R
0 2o T A S AR X S A A £ 14 T 57 A gl SR T fbk
i TR AR CHIEE RIS 2 AR B A S AT S It i &
BRI SR POEI A, B e SR I T RE A OB Y
R85 20 . IF 5 08 LA U (FMIMD 45 41 45
PEAT T L E AT

2 SRR RE X

ST S5 00 30 A 9 S BAR X A S
G YRR W S S R
il A A 1 6 7R 28 5 50 M 4 17 L 22 0 43 0 1
0 R I G RE 2 L5 5 5 S R A S
VI G RE Bt 5 A BTGB It o i HLSR 240 08 297 51

2R R

Em (A)
EW’

Xp E, R om RATHOLRER . E R AGtRE
.y N E A X AT SRR il (D) T RIE O T
B v AT S AR R A I ORGSR 9 A 0 A
SPteER E, MASDOLRER E. o 1o ALY
H DR LA A T G 23 AR A R R Y ) R
JETE XX IRRIPERE SR T B R K .

() = (1)

3 A s

JCHIAT S R 2 A A & 1 s, o a
B GIREAGEE b A S H I ¢ A G d
HATH G . B R IRE KT BB E s M Ol B A
G P ok A s C O E B8R S N 4y R A% DI
D2 g #RM 2% F1.F2 S BB s R1.R2 O e 5% i
5T G ONBMRE S . B MR ALY
J6(600~1200 nm) £ k2 i 1E H LA IS 153 B 4 A6 as
AT R HIG - IS %0 b 5 o
I Y 28 R S AT 5 )5 A5 BT do R0 2% A
600~950 nm I Bk AT g AL St 2% . 78 950 ~
1200 nm B 2% A i A AL InGaAs #2000 25 , 4800 25
SR H A5 02 5 mm 5 3 mm,

&
F2 |

BT St o I e e A5 M R R

Fig. 1 Schematic structure of grating diffraction
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Fig. 2 Principle of double light paths measurement. (a) Before placing grating; (b) after placing grating
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