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Problern

REO does not know what their coating
distribution is at the levels required for LIGO.

REO's measuring techniques did not give the
spatial resolution required for LIGO.
REO's measuring techniques did not give the
thickness accuracy that were required by LIGO



Approach

o A technique was developed to have full sized 66AR" coatings made
that are very sensitive to one material's coating thickness and not
sensitive to the other

o Measure reflectivity versus position for entire coated surface to get
reflectivity map

o Use computer codes to convert measured reflectivity measurement
to single layer thickness map.

. Generate I 6layer and 40 layer HR coatings from these thickness
maps and calculate "Phase" errors due to thickness variations.

. Introduce these "Phase" maps into the FFT code to predict LIGO
response to coating induced errors.



Schematic of AR Coatings Scanning Aparatus
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A7550 (Ta2O5 side), 15 deg. P-pol: radial scans
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A7550 (Ta2O5 side), 15'deg. S-pol: radial scans
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A7550 (Ta2O5 side), 45 deg. S-pol: radlal scans
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Comparison of 0 and 360 normalized (variation= 0.168%, max variation= 1 .77o)

---360

2000 2500
position

Cornparison of 0 and 360 rioh-normalized (varidtioh= 0.795o/o, max variatlon= 2.54Yo)

*--360
- - 

r' \ 
^/

ll

I
- \-- _ ^/-

0 500 1000 1 500 3000 3500 4000 4500



i.9(5
:NL(do.o-I
aU

,
-o:o:C

D
oEo@(sop(t,
(D.>= 'ac:oo.too-C
\l

(sotro.
toD

-o'(s:
ur';
o'
-=o'o-o.
'6EL5ocooooslC

d

ELoEEo(Uoo-Loc

ooo
$R

t 
o

F

ooo(o



Data Analysis
Analyzed data two way

Simple minded approach
Same coating distribution
for SiOz andTazOs

Normalized data

Calculate Reflectivity vs.
Thickness slope at design
point

Use these slopes to estimate
thickness variations

. Multi-variable analysis
(done by Hiro Yamamoto)

Uses as variables
. input angle
o pllanzation
. calibrationuncertainty
. noise calculations
o $ measurements
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Thickness
Thickness.ps

o Thickness of SiO2 and Ta2O5 in ARl and ARz
as a function of radius in inch

o 19 lines for difference angles at 0 , 20, 4A, ..re

320,360
o Vertical scale is chosen so that the scale is the

same, i.e., a variation from bottom of the graph
to the top is 1.4/" for all figures.

o Curvature is srnaller
)) Ta2O5 ln AR1 :0.27"/" tfrncker d4 inrch that r=0
)) SiO2 h AR2 :0.57 % ttrhker d,4 inch than r=0
)) old coating : 2% thlnner at 4 irph th'an r=0 for both layers

Curvature (coefficient of ALA tr;rrm ) of each layer

sio2 TazOs

old coating -2.8 x 10-3 -7.4 x 10 3

new coating 1.7 x l0-3 l.Ix103

. Ta2O5 shows less angular varlatlo,n than SiCa
(see nelct)
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