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Abstract

Grating is one of the teaching emphases of wave optics. For diffraction gratings, we usually use the
wave vector method to explain. This method is easy to calculate and understand, but its scope of
application is narrow, and it is limited to black and white gratings. In contrast, the complex
integral method is seldom explained. Although it is widely applicable, it is not easy for students to
understand. This paper mainly compares the characteristics of these two methods, and proposes
the method of using coupled mode theory and Fourier series expansion to overcome the short-
comings of complex integral method in teaching.
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Figure 1. Schematic diagram of one-dimensional diffraction grating
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Figure 2. Schematic diagram of single slit diffraction factor calculated by wave vector method

2. RRFVTERENTHEFREE

d=asinf )
Hor a ABREERBERE, TTZIGREZE Bt L AR AL 22 9

Za:%asiné’:kasiné’ 3)

Horp 2 20uisck . Mizash, JATH DB 21 26k 2 MAAFEOURE 2T, BT — A2, RIS
R . BUER R BAE, RATH o R N S EERTRIRR IR, A AE RN EI R A A8 mT LA —
MR ERFR, I BB BER B Z A A R A AR BRATLEX LR R RAKUUHIE, N > o
B, AT RIX LGB R AT, i 2Q) PG R. BER, X R I & il s T
TSR TT A LR R, B 4, = AB o WRIGJLITRR, SARWTH AB BT BR8N 2 T
K, AT EBIN AB HIKSE, ALK R W] 50

{ZB —2aR

o @)
AB =2sinaR

T, BATRE—F AB X LIRS, T S2hr B AT b S0 ind i 9 45425 181 W6 3l 43 B2
BRI E LB N, XA SRR Z R AESE T 0, TRXAIEIZAE 0 =0 I oL, bl
AT AT DABETE S B o S A B2k B AR KA A, 5 T A, o AB, TBALE &% AR, AT

CIRYRCES
4, :Aﬂsina )
a
R RN 0 7 DCEIRIE ) ¢ RRIA I, MM 26 RN
=1, sinx ©)
a

DOI: 10.12677/ces.2022.1011425 2719 eI G=R Tl


https://doi.org/10.12677/ces.2022.1011425

2.2, SBRETEPEGTHAT

B TWRTTIESL, AT DRGE AR ST B P AL SR IS 1, 6 PR i S IR b ATk B IR Ak
P AR IR - FORERAN[4]. BT IRATT IR MR RIBAR AT, FIbZ A X RTH % RA
WAL . HOCTE BN O, SCHHERE RS R R SR A, (ER AT I R AR AR . Al
A DAL S HY I G e L

T(x) — eikLn(x) (7)

Horbr L RCMEN R T R RE, 6K k=2r/A, A RN, n(x) RIGHTE x G0 & 1375
o MAMARBONEFHCAE LA B P AT, T T RIRARBATH, &EHRES T AF LR
oA, B, BATE T (7)ABEAT B A, NS AR BB s b, SR, BADEARE
PAR BB A A, TR A . SRR IS, SALE x % T B AR e R ) PR R B ks
M TGN E, S ERIMERET 17, FTel & BT A A FRSEE EDCM K 7, i i e 1
ksin@ o PULFRATAT DAEIZ AR [ ) 73 AN x (5 LM AR 4 2. PRI

dj2
)

A(@): T(x)e—ilocsingdx (8)

HTFRNTE RIS R AREATE, RIEN 60 A AT G AR AN,
2.3. S&ET5ETF

X TP REAMZRAR %, S8R T R T (S OERMFER, YEPRABRE. 2] 2.1 RN E,
WATIRAE SRR N 7 8. Wl 3 S TS R 7, JRATHA F FExE BN AT 8
F3Z MR T, M BRI E BB S D — DR 4, RBOR, A X B R ) B
FEGEIR T2 Jm R A ROR . AR PR Z IR S Sy 22 KW ? | 3 9 A AR <18 P9 Jo) 39310 B8 Dy ' il
d, AT LS BIAR B PN R NI A R A RN 28 = kd sin € o ARAEJLATR R, IRATW] 153480 T35
ESEPS]

Figure 3. Schematic diagram of inter seam interference factor calculation
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Figure 4. Diffraction pattern calculated by complex integral method
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