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Thickness measurement of thin film for holographic
plate by Michelson interferometer

JIANG Li, LUO Shao-xuan, YANG Yan, YANG Ke-ling

(School of Physics Science and Technology. Central South University, Changsha 410083, China)

Abstract: Thin-film thickness is one of the most important parameters for holographic plate.

Thin-film thicknesses of two types of holographic plates were measured by Michelson interfer-

ometer which took the white light as its incident source. By analyzing the errors of the results,

the relation of the measurement errors to thin-film thickness and refractive index, and the appli-

cable range of this method were studied. The result shows that with the increasing of film thick-

ness, when it is from 8 pm to 41 pm, the absolute errors are << 2 pm with little {luctuations.,

but the relative errors decrease from 14. 1% to 2. 2%. The value of refractive indexes con-

tributes to error propagation, and it is inversely proportional to absolute errors. In order to

guarantee the validity of results, the thicknesses of films should be= 40 pm when the refractive

indexes are about 1. 5. There are some advantages,such as a large measuring range, fewer ex-

periment instruments and accurate result, when Michelson interferometer is used to measure

some thicker thin films.
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measurement of thin-film thickness
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Table 1 The value of x, and x, after inserting 2 x' x'

the first holographic plate

Table 2 The value of x,'and x,’after inserting

x;/mm x,/mm the second holographic plate
1 35.597 38 35. 601 21 x1' /mm x5’ /mm
2 35.596 82 35. 60068 1 35. 68482 35. 70596
4 35.59705 35. 60112 : 35. 68420 35.70619
“ L_. < ,". ol_ [~
5 35.596 25 35. 60049 4 35. 68446 89. 70556
5 35.684 27 35. 70582
6 35.59701 35.60103
6 35. 68495 35. 70606
7 35.59745 35.60072 _
7 35. 68521 35.70572
8 35.59661 35.60043 8 35. 68503 35. 70535
9 35. 59627 35. 60126 9 35. 684 32 35. 705 60
10 35.59732 35. 60087 10 35. 684 63 35.70621
x 35. x 35. 684 64 mm, o=
596 94 mm, 0=0.00045 mm, 0.00035 mm., x, A un (2,)) =
10 A 0.00035 mm, B us (') = 0. 00005/
(1] . —o—
»o A un(z) =0=0. V'3 mm., a2/ u () =
00045 mm,
X \/u?\(xl’ Y+ub(x,) = 0.00035 mm, x =
I ___
0.00005 mm., x, B us (35.70578 4+ 0. 00032) mm, x, =

(,)=0. 00005/ + 3 mm=0. 00003 mm, (35. 70578 £0. 00082) mm, 2
x, u (x) = , ,
d,:l"z —Z1 _35.70578—35. 68464 _
Vh (e Fub () = 0.00045 mm,  x, = (35. m—1 1.52—1
0. 040 0.0
596 94+0. 00045) mm, 1065 mm A1 mm
s X2 35. 60093 mm, U(d’):\/(ﬁ)zﬂz(ﬁ')‘|‘(%1)2”2(le):
27 27
0=0.00034 mm,z, A n(2) = 0. 00091 mm~<0. 001 mm
0.00034 mm,B up () =0.00005/+" 3 n, [107.
mm=0. 00003 mm, «(x,) =" ui(x,)+uf(z,) =
0. 00034 mm, a,=(35.6009340.00034) mm,
d'=(0.04140. 001) mm
a .
d:fz*l‘l _35.600 93—35.596 94
n,—1 1.52—1 3 o
0. 007 67 mm=0. 008 mm 3
d Table 3 Correlation among thickness, absolute
1 y 1 S error and relative error
uld)= (n _1)“uz(xl)+(ni_1)“uz(xz)=
1 1 /mm /mm /%
0. 001 08 mm=0. 002 mm
- [10]0 1 0. 007 67 0.001 08 14.1
2 0. 040 65 0. 000 91 2.2
3 ) 8 sm
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