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Suppression of grating multiply diffracted light in planar

waveguide spectrometer
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Abstract: Planar waveguide spectrometer is a compact spectrometer, which has an asymmetrical crossed
Czerny—Turner optical structure within a planar waveguide structure. The multiply diffracted light of this
spectrometer is large, so it needs to be carefully studied in order to find a suitable method to reduce it.
The formed of the multiply diffracted light could be derived from the diffraction characteristic of grating.
Then the stray light problem was identified by using the TracePro software. Then based on the difference
of the spatial property and wavelength of stray light, different suppression methods were used. Filters and
baffles were involved to suppress the multiply diffracted light, without changing the original optical
structure. Finally, stray light coefficient was introduced to evaluate the effect using stray light suppression
structure. Simulation and analysis results show that the multiply diffraction light of spectrometer has been
well suppressed. The maximum of the stray light coefficient is reduced form 5.3% to 0.033%, and the
average of it is dropped from 1.9% to 0.001 8%.
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Fig.1 Principal structure of planar waveguide spectrometer
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Fig.2 Energy distribution of grating diffracted light
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Fig.3 Spatial distribution of the grating diffracted light

M 3 TRl LUF Y, +2 RATHEA KA 2 AT
SYRY AR 2R BEAE 8 wm ABDEHI+2 B 5+1 %
RESERITE AR @ 5 =1 GAT A KA 2 AT 1Y)
MR WEESAE 8 pm AHTEM-1 905 0 AT hY
IS @ W I T I A,

@=0,,—0,,>arctan( Wrycos 3/ Lg)

@,=0,— 0_,>2i+arctan( Weycosa/ Leg) (2)
00,000,000 2 N+2 e +1 9.0 e -1
PTG A 5 W 0 1 BLBE B S 5 W N R BE
B9 58 B 5 o O E BB B0 RSB AR 5 B O 2 RBE Y B
1 5 Leo A HE LSRG I P B 5 Lo M G 3 25 TR 45
RS

BT ZREWEEAR B R, SERGETOL
e T E A K, Wow=64 mm, Wiy=48 mm , F:
fih Z 8 a=12°, B=18°,L;=90 mm, Ls-=84 mm,d=
20 pm,i=-3° LA LK) FN(2)TITHEA .

@¢=0,5—06,,=31.57 °<arctan( Wrycos 3/ Lg:)=35.93°
©=0—0_,=23.34°<2i+arctan( Weycosa/Lqg)=33.55°

AL R G +2 Fl-1 AT SRS I8 2 kAT
SHABOL , -2 P02 HETE ABOE

IS BOGAER E AE HE A T 2R O B, e AE
Solidworks H1HE ST 2k R G Y = 4R AR5 S A3
TracePro W, Us iN 2  ANAARLE M o Dl =% it J Pk 4
2 e HoAth 3 1 o BAL R T (PR ARE AR T PR
RUR S AR SR ), JGIEA Grid Source,
P 8.9.10,11 12 pm, FPEKNCLE = 1141,
[ {4 0.000 1, i {4,k “Exponential Extended” (i {4,
R DGR BB B BOR) , DGRB8 58 J A R %G

o, SR 5 %% “Ray Sorting” >4 “Select Surface” | 15 2|
St I B S TE ) an Kl 4 Fos

I AT DU H 2% O 2% LD 53 A1 78 #E A R T
ar b LR AR 5 IE W OCA E S (K 4() FiR) , i
HLAEFRI 25 b RS 23 R B (UL 4(b) TR ), Jd 3 A
Y3 AT ALHOC TR AL HE AR AR/ R 2040 i X
HARHOG I T

(a)

1

P 4 SEBR A B8 BRI &5 B 2% 0L

Fig.4 Light reaching the detector in practice
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Fig.6 Stray light propagation paths of other wavelength
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