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Precise Calculation of the Periodic-thickness for Multilayer
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Abstract The amendatory Bragg formula may be used for calculating the periodic thickness of multlayers deposited on the
plane substrate by small X-ray diffraction spectrum. However the diffraction peak angle of multilayer deposited on the
curved substrate will be different from that of multilayer fabricated on the plane substrates though they have the same
periodic thickness. Thus the calculated periodic thickness of the above multilayer with the Bragg formula is not well
agreement with the real value of the multilayer. This paper gives an analysis of phenomenon of diffraction peak excursion
and gives a revised formula derived from the amendatory Bragg formula for accurately calculating the periodic thickness of
multilayer deposited on any substrates. The experimental results show that the periodic thickness calculated with the
formula is consistent with the practical periodic thickness.
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Fig.1 Light is reflected on the curve surface
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-:_;“ 40k 2. 59 499 Table 1 Period thickness of multilayers given by Eq. 8
é 30l and Eq. 1  respectively
g 20t No. Eq. 8 Eq. 1 Ad
g 10 7.45 1# 7.17 nm 7.15 nm 0.02 nm
B oof ~ \ | T 24 7.16 nm 6.93 nm 0.23 nm
0 1 2 3 4 5 6 7 8
Grazing angle 28 /(%) _
§ 0. 80 T4
*C
2 Mo/Si X 0.70 * b
Y 0.4 0. 60
2 0.50
R = » K9 E
= 0. 40
Fig.2 Small angle X-ray diffraction spectrum of % 0. 30
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10 ) , . . . \ . , . Fig.4 Measured reflectivity of Mo/Si multilayers
0 1 z Ge;azin: angles 28 /6(0) ? 8 8 The incidence angle is 7° and the absorption/the period = 0.4. The
spectrum A is the measured reflectivity of multilayer 1 # B is the
measured reflectivity of multilayer 2 #  C is the theoretical
3 Mo/Si X reflectivity of multilayer with the period of 6.93 nm D corresponds
/ =0.4 to the theoretical reflectivity of multilayer with the period of 7.17 nm
R = 500 mm K9
Fig.3 Small angle X-ray diffraction spectrum of 1#
Mo/Si multilayers 2 # 70
The absorption/the period is 0.4  the radius of curve
surface of substrate R = 500 mm and substrate is K9 glass 89 ~90 eV
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