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Abstract: For the accurate measurement of coating thicknesses for alkali vapor cells in atomic spinning
devices, a measurement method based on Frustrated Total Internal Reflection (FTIR) was proposed.
A coating thickness measuring system was established and experimental tests were performed. The
phenomenon of FTIR and the principle of coating thickness measurement based on the FTIR were ana-
lyzed. And the main factors impacting the measuring accuracy of the system were analyzed and several
solutions were given. Furthermore, the performance of the system was evaluated by analyzing and
simulating the effects of the wavelength fluctuation, change of laser incident angle, and other inaccu-
rate refractive indexes on the measured results. Finally, the thickness measuring experiment using the
system and a check experiment using a film analyzer were carried out for the coating sample. Experi-

mental results indicate that data from the FTIR system generally have a deviation about 2. 6 nm. But
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the system can measure coating thickness exactly with a precision about 1 nm after the deviation com-

pensated, which can satisfy the requirement of evaluation of coating qualities for alkali vapor cells un-

der high stability and reliability.

Key words: alkali vapor cell; Frustrated Total Internal Reflection(FTIR) ; coating thickness measure-

ment; laser measuring method
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Fig. 1  Schematic of coating thickness measurement

based on frustrated total internal reflection
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Fig. 2 Block diagram of coating thickness measurement

system based on frustrated total internal reflection
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Fig. 3 Variation of thickness of air gap with re-

flection ideally
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Fig. 4 Variation of thickness of the coating with reflec-

tion at wavelength changed
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Tab.1 Results by using FTIR method compared with
those by film analyzer (nm)
Sampling Measured thickness
point FTIR method film analyzer
1 60. 1 62.8
2 60.5 63.1
3 56.4 59.3
4 59.1 61.4
5 62.5 65. 2
6 61.2 63.8
R2 AAFEMBRNELER
Tab. 2 Results for single-point measurement by using

FTIR method (nm)

(S
o

Sampling group 1 2 3 4

Coating thickness 63.1 63.3 64.5 63.5 66.2 66.75
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