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Herman Oberth and the ABMA rocket 
team (Early 1950s)
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Ion beam sputtering of 
optical coatings was 
invented by technologists 
at Litton in the early 1970s.





Technology

Ion Beam Sputtering

• Dense films (not porous)

• Excellent adhesion

• Stable and durable

• No spectral shift

• Low loss 

• Easy to clean

• Indefinite lifetime



Comparison of E-beam evaporated, IAD, and 
IBS coatings

E-beam: Porous. Columnar structure. 
High scatter. Poor environmental 
stability.

IAD: Increased density. Reduced 
porosity. High stress. Improved 
environmental stability.

IBS: Dense films. Minimal structure. Low 
scatter. No porosity. Excellent 
environmental stability
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Measured Losses

λ material Subs
Trans 
ppm

Total loss 
ppm A&S ppm measured by

308nm HfO2 ATF 1260 1795 535 Mark Yeo CU
369nm Ta2O5 ATF-2.5cm 230 362 132 Andrew Grier MIT V4-664
369nm Ta2O5 ATF-10cm 230 302 73 Andrew Grier MIT
405nm Ta2O5 ATF 15 39 24 Steve Brown NOAA
514nm Ta2O5 ATF 6 10 4 Steve Brown NOAA
635nm Ta2O5 ATF 4 8 4 RL ATF V5-1 qualification

698nm Ta2O5 GO 4 6 2 RL ATF
V3-320 JILA 
Cavity

852nm Ta2O5 ATF&REO 0.4 2.1 <2 Tracy Northup Cal Tech
1064nm Ta2O5 GO 73 ? <0.5* LIGO * Absorption only
1392nm Ta2O5 ATF 4 36 32 Tiger Regular Process

1392nm Ta2O5 ATF 4 7 3 Tiger Low water films



Materials which can be grown using IBS

Most oxides 

Ta2O5, Nb2O5, V2O5, TiO2, ZrO2, HfO2, 
Al2O3,Y2O3, SiO2, …

Most nitrides

Si3N4, AlN, TiN, …

Most elements

Si, Al, Pt, …

IBS is generally not suitable for the deposition of fluorides and 
zinc compounds.



Intrinsic Contaminants in IBS Films

1- Argon (working gas)

2- Water (typically the last element in the vacuum 
system)


	

