41 7 Vol.41 No. 7
2021 7 PHYSICS EXPERIMENTATION Jul. ,2021

:1005-4642(2021)07-0046-05

s
&+
[l
b
tm a . a .
( a. ;s b. , 100191)
:0436.1; TN247 A DOT:10. 19655/j. cnki. 1005-4642. 2021. 07. 008
, 1
[1-6] 9
, , CCD . CCD
s S T, , CCD
~ Le-15] . [7]. 2
s ( ) ,
Goodman bl
) [16] ,
b 67
C==, [@D)
I
1 C o1
, 1
(i) e BT

WoteE T

TiEE REER

piigi d:H
1
:2020-11-17; :2021-01-03
(1998—), s 2016
E-mail:1041950386@qq. com
(1984_) ) ) ’ ’ ’

. E-mail:jingwang(@buaa. edu. cn

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



47

7 ’
(a) (b) ()
2
’ v .
T ,CCD N s ,
/N, 2.1 . C
T
[15]
D , s
2], T[szr
pa (o)== Doz’ (2)
Az
:Jl ,D - V—wT (6)
A LX) o
' 2
[10] s
e 8z ’
_ 2 —
T, = J_m | pa (o) |Pde 3ol (3)
w=kf, (D)
CCD T N=—
T. b 1
(101 N 12 8007 ’
) C ’f . v f )
N . Cf
1 3 ’
COC«/%’ ) 653,63 nm :
(3) ) 100. 0 mm, 5.0 mm. .
_ 8z /1 ’
C=m \N 3x’DT v’ () r 35. 0 mm,
(5) CCD T 60 ms.
s m f
s CCD 10
2
(5, m s (D G,
A . 10 , C.
D) C 25 HZ C—f

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



48 41

R Matlab Curve fitting CCD D,

i T n e
’ i |
Wk E ) 2 i 2
4 , C= T
1.480 3 "740.014 4 5
0.999 2, ) Ao
N N 5
LD h Ocean Optics USB4000
) Ao 653. 6 nm,
514.1 nm.
e 653. 6 nm ,
3.1 {1) - ) Cf . Matlab
A0 C=1.480 3/ °+0.014 4 o
0.09 R%€.9992 C=af ™" +b crf ’
o 653. 6 nm a »
0.08 |
0.07 az»
0.06 ¢ . a;=0.807 5,a,=0.717 4. (5)
0.05 , A a ,
250 500 750 1000 1250 1500 1750
fHz
4 1 a
4 , , a, as
1 0.800 8 0.709 8
| 2 0.806 1 0.720 9
’ 3 0.791 8 0.716 3
cf ’ 4 0.816 9 0.725 2
’ . 5 0.835 6 0.717 7
2.2 Cf A 6 0.802 5 0.712 2
7 0.810 8 0.702 2
, CCD .. 8 0.795 4 0.734 6

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



49

[1]

(2]

(3]

A=A 322 ’ /12:515 9 nm.,
a
0.36%.
as, a
. Cf
’ C % ,C 1/«/;
0.999;

1%.

Tao B, Lei Q C, Ye J] F, et al. Measurements and
analysis of diode laser modulation wavelengthat high
accuracy and response rate [J]. Applied Physics B,
2020,126(4) . 88.

Senaa A W, Hapiddin A, Ratnaningsih, et al. Op-
tical wavelength meter calibration using iodine stabi-
lized He-Ne laser by direct measurement method
[J]. Procedia Engineering, 2017,170(4) :363-368.
Dobosz M, Kozuchowski M. Interference compara-
tor for laser diode wavelength and wavelength insta-
bility measurement [ J]. Review Scientific Instru-

ments, 2016,87(4).:043115.

(4]

(5]

(6]

7]

(8]

9]

[10]

[11]

(12]

[13]

(14]

[16]

[17]

Tian Z S, Sun Z H, Zhang Y C, et al. Research on
laser wavelength measurement with rotating Fabry-
Perot mirror [ J]. Optical Engineering, 2014, 53
(7):074107.

’ ’

[Jl. ,2010,29(9) .40~

41.

,2009,28(7) :43-44,52.
,2014,36(4) :337-341.

LJ1. ,2018,45(1) ;28

33.

Morris M N, Naradikian M, Millerd J. Noise re-

duction in dynamic interferometry measurements

[C]//Proceeding of SPIE. 2010:7790.

s ’ ’

. ,2011,23
(3):702-706.

Tziraki M, Jones R, French P M W, et al. Pho-
torefractive holography for imaging through turbid
media using low coherence light [J]. Applied
Physics B, 2000,70(1) :151-154.,

Chen C Y, Su W C, Lin C H. et al. Reduction of
speckles and distortion in projection system by u-
sing a rotating diffuser [J]. Optical Review, 2012,
19(6) :440-443.

Li J. Design of optical engine for LCOS laser dis-
play with rotated diffuser plate [JJ]. Microwave &-
Optical Technology Letters, 2013,55(1) :138-141.
Stangner T, Zhang H Q, Dahlberg T, et al. Step-
by-step guide to reduce spatial coherence of laser
light using a rotating ground glass diffuser [J].
Applied Optics, 2017,56(19) :5427-5435
Goodman ] W. Statistical properties of laser
speckle patterns [J]. Laser Speckle and Related
Phenomena, 1975,9:9-75.

Freund I. Joseph W. Goodman: Speckle phenome-

na in optics: Theory and applications [J]. Journal

of Statistical Physics, 2008,130(2) :413-414.

[D].
,2017.



50 41

Laser wavelength measurement based on dynamical speckles

YAN Song-ming*, YIN Wen-hang*, WANG Jing"
(a. School of Instrumentation Science and Opto-electronic Engineering;

b. School of Physics, Beihang University, Beijing 100191, China)

Abstract: A teaching experiment of laser wavelength measurement based on dynamical speckles
was designed. The dynamical speckles were formed by rotating ground glass. Under principle analy-
sis, the influence parameters of speckle contrast in imaging system were determined, and the relation-
ship curve about speckle contrast and rotational speed of the ground glass was measured. According to
the curve, the linear relationship between the speckle contrast and the reciprocal of the square root of
the rotating speed of the ground glass at the point of incident light was well; the output wavelength of
the laser was measured by the proportion between the square of the curve slope of the curve and the
incident light wavelength with the help of reference parameter.

Key words: laser wavelength; dynamical speckle; rotating diffuser; imaging system
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