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Numerical analysis and measurement
of stray light from UV ruled gratings
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Abstract: As one of important technical specifications of diffraction gratings, stray light directly af-
fects Signal Noise Ratios (SNRs) of spectrometers; especially in spectrum analysis at UV spectral
bands. In order to search the stray light from applications of ruled gratings in the spectrometers, this
paper analyzes forming causes of the stray light in theory based on a scalar diffraction equation. The
numerical simulation indicates that the random errors in the spacing of grating grooves and the random
errors in the groove depths for UV ruled gratings are the main sources of the stray light, moreover,

the small-scale random surface roughness affects the stray light slightly. Otherwise, it presents a con-

I F5 B H#9:2008-09-24 ;11T H #3 :2008-10-23.

EETH:EE AR EES BT H (No. 60478043) ; f [H B} 24 B “ 8 75 1 24 (138 3C B K K375 R E 3h &
WUBE 47 %8 B3 H (No. 072031G070) 5+ — F.7 [H Z B 3 #3255 K3 H (No. 2006 BAK03A02) 5 7%
AR R TR % B H (No. 20070523)



1784 e KE TR 517 %

cept of a relative width for the exit slit and establishes the relation between the height and relative
width of exit slit and the intensity of the stray light, which provides a theoretical reference for reducing
the stray light in the process of fabricating gratings essentially and repressing the stray light in practi-
cal applications. Finally, in order to compare theory results with experimental results measured by a
filter method, an equation to solve the total stray light is presented to measure the stray light of four
wavelengths by a UV spectrophotometer. It proves that the maximal relative error between theory re-
sults and experimental results is about 13%, when random errors in the groove periods, random er-

rors in the groove depths and random surface roughness are 0. 8 nm, 0.5 nm and 1. 2 nm respectively.
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Fig.1 Curve of stray light of ideal grating(s, =0, =0, =0)
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Fig.5 Curves of stray light with different random errors
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Fig. 6 Curves of stray light with heights of exit slit

(Am =220 nm,s, =0. 8 nm,g, =0.5 nm,o,=1.2 nm)
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Fig. 7 Curves of stray light with widths of exit slit

(AM =220 nm ,0,=0.8 nm,g, =0.5 nm,s,=1.2 nm)
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Fig. 8 Curves of stray light with focal lengths

(Am =220 nm,s, =0.8 nm,s, =0. 5 nm,s,=1.2 nm)
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Fig. 9 Curves of stray light with relative widths of exit slit

(Am =220 nm,s, =0.8 nm,g, =0.5 nm,g,= 1.2 nm)
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Tab. 1 Theory and experimental results of stray light from UV ruled grating with 1 200 groove/mm
(6,=0.8 nm,s, =0.5 nm,o,=1.2 nm)
P K AU S TR FIRE X RZE
220 nm 0.000 15 0.000 21 0.000 19 0.000 17 0.000 25 0.000 20 0.000 195 0.000173 12.7%
293 nm 0.000 23 0.000 21 0.000 28 0.000 24 0.000 25 0.000 27 0.000 247 0.000228 8.3%
340 nm 0.000 25 0.000 30 0.000 33 0.00027 0.00031 0.000 28 0.000 290 0.000 256 13.3%
635 nm 0.000 45 0.000 51 0.000 48 0.000 50 0.000 47 0.000 52 0.000 488 0.000 433 12.7%
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