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Compensating effect of blazed wavelength to grating anomalies
in design of broadband metallic diffraction gratings

ZHANG Shan-wen' ?, Bayanheshig'

(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)

Abstract: A new design method with good applicability and easy to implement in technology is presen-
ted for broadband metallic diffraction gratings with single blaze surfaces. In consideration of the prin-
ciples of two types of grating anomalies, Rayleigh type and resonance type, the occurrence conditions
of the grating anomalies are discussed. On the basis of electromagnetic theory of gratings, the blaze
characters of diffraction efficiency both for TE and TM modes are numerically analyzed,and the rela-
tionships among the grating anomalies, the spectrum bands of gratings and the blazed wavelengths is
obtained. An idea of designing diffraction gratings is proposed to compensate the Rayleigh anomaly or
resonance anomaly with the first blazed wavelength of TM mode. It is pointed out that the compensa-
ting effect of the first blazed wavelength of TM mode to Rayleigh anomaly is only the limitation case

to the resonance anomaly. The design examples of broadband metallic gratings with different groove
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densities applied in UV-visible and infrared spectrometers are given. Experiments indicate that the dif-

fraction efficiency of the broadband methallic grating has been over 40% in different spectral bands,

which shows that the compensating effect method is better than traditional design methods of broad-

band metallic gratings, whether in theory design or technology process.

Key words: broadband grating; metal grating; compensating effect; blazed wavelength; Rayleigh a-

nomaly; resonance anomaly
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Fig. 10  Off-Littrow mount for grating
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Fig. 11  Effect of deflection angles on spectrum band
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Tab. 3 Comparison results of design parameters of simple traditional,

optimized traditional and compensating effect methods

a B H: ar B H: ¢ ok H Lot L B H RO TETE [
L % L 75 %\j‘%‘;r
i BOMIREE o wm wem mmem gem OO o
itk Ot 15. 8° 72.7° 90° 1. 44 RAFAE RAETE
A% 58 1k BB &5 17°~18° 24°~25° 90°~91° 1.24~1.78 5~21.5 pm 40~85%
AMVERON AR RRE T 19.3°~21.3° AHEHIE 90°~95° N 5~21.5 ym 40~88%




Yo

5 5 3L 45« T U B R LI B T R DA IR RS Sl 5 ) £ KR 999

AT LLE S JC 8 2 P Ak AR B 125 08 I M 50
B BT SE LA 2 807E 3R 3 Hh (9 AH I HUE
Bl P A2 AR I P B8 W 2 90 B 25 F . TEBRIEL )
BT Al b 7 356 26 A JL o] 2 %5010 BU(E Y 1R N
BT A 2 I H B T 3 Rt Oy i AT 5 8K
R L, A 13 Fros., Hoe AN N K S
6 pmAl 21 pm, A BRAL GEE E I o0 = 15. 8"y =
72.7°.$=90° 1, + L, =1. 44; (AL Ge B B L o
=17.5% 0, =24.5°.¢=90"0, * [, =1. 44; FMEX
MEEEE «=19.47°.6=90°, TS M%k 3 A
13, He#% 3 Mt k.

100

9 i 9~ T ﬁi ggﬁﬁ
o A\ itLEs
SN — i
° 60 .'I‘
< 50 \
=40

= !

30 2

20t f i
10p3] ¥ \;

02 4 6 8 10 12 14 16 18 20 2
A/um

Bl 13 3 Al U5 ik B AT S R L AR
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design methods
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