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Abstract The reciprocal lattice is an important concept in physics, but the concept of recipro-
cal lattice and the reciprocal space derived from it is difficult to understand. This experiment
provides a method and operational process for quickly understanding and mastering reciprocal
lattices. Using metal microspheres to simulate the construction of two-dimensional crystal
structures with different symmetries, changing the diameter of the metal microspheres to sim-
ulate the changes in the lattice constants of the two-dimensional crystal. Using Fourier optical
path to measure the reciprocal lattice of two-dimensional structure, simulate the relationship
between reciprocal lattice and lattice symmetry, as well as the relationship between reciprocal
lattice and lattice constant. By measuring the reciprocal lattice, the mathematical relationship
between the reciprocal lattice points and the interplanar spacing was verified, and the interpla-
nar index represented by the reciprocal lattice points was calibrated.
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(11-20),(-12-10), (-2110), (-1-120), (1-210) I
(2-1-10) » 75 A1 i A48 S i B r o S S T T 8 A6 e
s L 17 fras . 7e 17 X 8 5 s B
F NI VYA A T B M AR EAT T bR S i B By R
A B A (11-20 ) b T % 4% &b T ) B 40 5% 13
IR .

P17 N AR ) B I O A% R UK T 4B A A E B

X13 HESAEITESIMN(1120) REESRE
18] BE (B2 {3 . mm)

A i A7 8] B/ mm
(11-20) 0. 301
(-12-10) 0. 306

N
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B 3 T 18] 6/ mm G2 DR AR o /N A O 0 R L T
(-2110) 0. 306 B4, 60 A9 KN, SO BE R SR
(-1-120) 0. 306 Al HE/IN . I BB A 2 S A% A Al A0 X, B AR AR
B, RAFAZEMW 437 0918 5 RS

(1-210) 0.297

G S 5.4 LEWHSRRE

-1-10 0. 30 .

TE DL b SE 0 T v RS 5 AN g 1 SR Al b %S

BISE 0. 300

5 REVTESSN

5.1 REXRIE

FHEE T30 K (532nm) , sk A R ~F 85k
(Imm A1 0. 6mm) , Fr D) £ 28 52 56 0 15 A9 18] 5 45
R AR DG BREA — 5 1Y NST PR OHORS At 4k 2106 B8 b
SRR 22 BN OB (R HE B AR iR 25
5.2 REME

R T VEAS AR 52 55 T ¥ 14 R A 1 RN R L AR S
V5 S 6T A 5 AR A - AR 2 i 3Rl
HEAT T XS L IR AT TR 225307 . 43 AR FHAH X 1R 25

du 4 _d it
AR E— S w1009 LR A
i fE

J (d;, —dyyp)’
EETRARX: s(d) = |- ln<n—1> . XF
o T [ R SR R AT TR 25 T AR, i () PR 2 AR Y
WEITFR MR 14 PR iR 14 W85 R LEH.
YA 5 OIS E AT A AR AR, FRZ SR A
e A BE
5.3 REXRBERRSMNERENAR

eI {5 5y p B O BE 2 ) B 0 I L R A
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T TG+ 330 26 25 A A% 5 R 0 A Y i) IR R R A
F s BRIt AT DA 3 sk 22 i i P Y AE Y 7 7 R e

Bo 0 BT LAGEAT 40T el it A e .

(1) ARSI R 532nm 4% (0380 &%, MR 95 fiT
S rd = La s v] 38 33 52 w55 O6 25 09 B sk
FH 650nm 12066 A8 AU/ ek 19 BLAZ L 1
A TR R R

(2) RN [A] B 0 Ok A 400 4 4 v £ 75 Bk
BRI B0 Cln s A 583 8] Bt JE 5 B 1 0D il 4
151 5 1 B 1 28 TR DL

(3) WLEE T F 5 28 22 o AR 25 44 L A7 1 CLE 40
VU J5 s RS AR s SR AE) I LAY 2R 1Y & A% R
by w5 B

(4) BRI ILEE I 78 To 7 HE ) 1E B T X B
) I8 81 5 A

6 4%iE

A SCEF X [ A BRI & 1A ) B b i 1) 5
A 3 — o M O UL T L T W A
RE TR LB A B RO B B A R TR 5
I AR A5 22 ) Y ) TG AR T AR O ] A
it PR 2 i A P 2 A G T 5y i MR
L figp IR A A4 TR0 R, S 58 D O TR LORG JEE i EL
P g, AT RUMTER 7 A2 X 18] 5 o B A 7 1) B A L AR
180 2 a3 [ A5 it AROGE B | A R RS 580 o TR A
ZIEHY AR . SR I 7 A B TR R A R
Y 0588 27 A A G S B TR ) B AR B R e A
HE 5 LB AR A5 5 Ak DR ] ) AR £ RE A1 B fiE
VAN RECE i e VRS € R (T

X114 REHELERNRETE

i A 28 7l A T FHME/mm PRI {E /mm AXF iR 2/ % AW E BE/mm
{100} i i % 0.603 0. 600 0.50 0.006
1B S % ‘
{110} /& I % 0.425 0. 424 0.24 0.005
{10-10) /5 T & 0.524 0.520 0.77 0.006
AVilLLi
{11-20} &% T8 % 0.304 0. 300 1.3 0.002
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