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Design and fabrication of 0.6 — 1. 55 pm visible/near infrared
ultra-broad band antireflection coatings
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Abstract; As for the operating requirements of spectrometer detector windows operating from visible to the in-
frared spectrum, the TiO,, M1 and SiO, were chosen as coating materials with different refractive indexes and
were designed into film stacks by various schemes. By using electron beam evaporation with ion beam assist
deposition, the visible/near infrared ultra-broad band antireflective coatings with excellent optical properties,
good repetition and firmness were prepared by parameter adjustment. The average transmittances of these coat-
ings are better than 99% at (650 £10) nm, 900 —1 100 nm and (1 470 £10) nm, and better than 97% in
620 — 1 550 nm as a whole. It meets the actual requirements of the spectrometer detector windows well.
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Tab.1 Design parameters of the coating

Wavelength/nm Transmission/% ( AVG)
650 =10 =99
900 ~1 100 =99
1470 +10 =99
620 ~1 550 =97
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Tab.2 Optical parameters of materials commonly

used in visible/near infrared area

Materials Transparent area/pum  Refractive index/pm

Ta, O, 0.35 ~ 10 2.12 ~2.3(0.55)
710, 0.3~12 1.95 ~2.05(0.55)
TiO, 0.3~12 2.2~2.4(0.55)
M1 0.3~9 1.65~1.7(0.55)
Si0, 0.2~8 1.46(0.55)
MgF, 0.11 ~10 1.38(0.55)
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Fig.1 Designed transmittance curves of films prepared

by TiO, and SiO, in film thickness with random

error of 4% ( The top and bottom curves are from

films with 4% changes in thicknesses)
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Fig.2 Designed transmittance curves of films prepared
with three different kinds of materials in film

thickness with random error of 4%
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Fig. 3 Surface morphology of TiO, film scanned by
AFM
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Tab.3 Technological parameters of TiO, film

Test Substrate  Flow rate of O, Evaporation rate/
No. temperature/°C (cm® » min™"') (nm - s™")

A 250 15 0.3

B 250 25 0.3

C 320 15 0.2

D 320 25 0.2
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Fig.4  Curves of extinction coefficients of TiO, film pre-

pared under different process conditions
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Tab.4 Working parameters of Kaufman ion source

Acc Neutralizer Screen pole Anode Cathode
Voltage/V 220 230 45 14
Current/ A 0.03 13 0.8 13
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