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1. Introduction
In an attempt to quantify the reflective efficiency of the HET and the effects of CO2 snow cleaning, pre and post cleaning reflectivity and scattering data for selected primary and the SAC mirrors have been obtained.  In addition to reporting the findings, this document represents the baseline from which future measurements / cleanings can be compared.  Data obtained from future monthly measurements / cleanings will be included as part of this document.

2. Procedure

All measurements were taken with the µScan Scatterometer. The unit measures specular reflection using a 670 nm light source and a detector with an angle of incidence and reflection of 25 degrees.  In addition to specular reflection, the scatterometer measures scattered light with two detectors located 25 degrees on either side of the specular reflection (i.e. "reflection angle" of 0.0 and 50 degrees).  The unit gives the Bidirectional Scatter Distribution Function (BSDF) for each detector, and calculates the RMS surface roughness based on the BSDF data and specular reflection.  

The scatterometer reflective measurements are calibrated against two reference mirrors of known reflection efficiency. One is an Edmund Scientific enhanced aluminum mirror (87.4% @ 670 nm), and the other is an FSS99 coating provided by Denton Vacuum (98.6% @ 670 nm).  The absolute reflectivity of each mirror was measured in June 1999 by Optical Data Associates. The reported reflectivity is scaled by the results of the calibration.  The BSDF and surface roughness values reported in this document have not been scaled.

2.1 CO2 Snow Cleaning

The primary and SAC M-2, M-3 and M-5 mirrors were cleaned in accordance with the HET Primary Mirror CO2 Cleaning Procedure on September 17, 2002.  SAC mirror M-4 was not cleaned at that time due to potential damage to the HRS pellicle.  M-4 was subsequently cleaned on September 24, 2002 when the PFIP was removed and craned to the observatory floor.

2.1 Main Mirror

Reflectivity measurements in the pre-cleaned condition were taken for segments 1, 6, 10, 14, 89 and 90.  These segments were selected because the pre- and post-cleaning reflection efficiencies were measured on these mirrors in June 1999.  Ten readings were taken for each mirror.  The approximate locations for each measurement were:  six readings around the outer perimeter, three readings in the interior area, and one reading near the center. 

In addition to the above segments, it was decided to measure four additional mirrors at the top of the array to see if the segment reflectivity is dependant on angle.  The surface of segments 81, 84, 85, 86 are more nearly parallel to the gravity vector than the original segments, and therefore, fewer particulates were expected to settle out on the mirror surface.  It was therefore postulated that the coating on these mirrors might be in better shape than the segments at the lower end of the array.

2.2 SAC

Ten reflectivity measurements in the pre-cleaned condition were taken for M-2, M-3 and M-4.  Only 30% of M-4 was accessible, and M-5 was not measured because access to the surface was blocked by the moving baffle.  M-2, M-3 and M-5 were cleaned (M-4 was not cleaned to avoid pellicle damage), after which M-2 and M-3 were measured again.

Once the PFIP was on the floor, the slide was repositioned, the pellicle cover was installed, and M-4 was cleaned and measured (ten readings) over the entire surface.  M-3 and M-5 still had some dust on the surface, so they were re-cleaned, and M-3 was re-measured.  The moving baffle was repositioned and ten post-cleaning reflectivity measurements were taken on M-5 (no pre-cleaning measurements were available for 

M-5).

3. Results

3.1 Primary Mirror 

The post cleaning reflection efficiencies for the main array are included in Table 1.  The data published by Francois Piche in June ’99 was amended to include all the data in the reported statistics.  Francois omitted low reflectivity data in his statistical analysis that was between 1.6σ and 3.2σ from the mean.  Francois’ low reflectivity values were included in the statistics so the June ’99 data was consistent with the Sept ’02 data statistics.  Including the “low” measured reflectivity data points was considered accurate due to the degraded condition of the segment coatings.  Based on the June ’99 and Sept ’02 data, the average loss of reflectivity is 5.6% / year.

The post-cleaning reflectivities for segments at the upper end of the array are listed in Table 2.  The measured reflectivity for these segments is not significantly different from those at the bottom of the array.  Thus there appears to be no correlation between mirror angle (relative to the gravity vector) and reflectivity for the HET primary.  In addition, since the post cleaning reflectivities for all measured segments lie between 69.6% and 78.3%, and this difference is spanned by the standard deviation of the measurements, it was decided that the overall pre and post cleaning statistics will be based on the composite of the 100 data points obtained from the ten measured mirror segments.  

	Table 1.  Post Cleaning Reflectivity Data for Selected Segments



	Statistic
	Segment 1
	Segment 6
	Segment 10
	Segment 14
	Segment 89
	Segment 90

	June ‘99

   Average

   Std Dev

   Max.

   Min.
	0.941

0.054

0.987

0.783
	0.970

0.009

0.982

0.953
	0.962

0.010

0.974

0.942
	0.884

0.065

0.962

0.760
	0.930

0.030

0.965

0.851
	0.903

0.044

0.935

0.785

	
	
	
	
	
	
	

	Sept ‘02

   Average

   Std Dev

   Max.

   Min.
	0.783

0.063

0.889

0.662
	0.756

0.044

0.836

0.700
	0.769

0.068

0.873

0.616
	0.734

0.053

0.804

0.623
	0.717

0.057

0.818

0.644
	0.747

0.056

0.812

0.598

	
	
	
	
	
	
	

	Reflectivity (loss / year)
	0.049
	0.066
	0.059
	0.046
	0.066
	0.048

	
	Average Reflectivity Loss / year:
0.056

Standard Deviation:


0.009




	Table 2.  Sept ’02 Post Cleaning Reflectivity Data for Mirror Segments in Upper Section of the Array



	Statistic
	Segment 81
	Segment 84
	Segment 85
	Segment 86

	Average

Std Dev

Max.

Min.
	0.726

0.084

0.843

0.540
	0.696

0.080

0.798

0.509
	0.765

0.058

0.836

0.683
	0.721

0.037

0.777

0.659


The pre and post reflection data for the primary mirror are included in Table 3.  The CO2 cleaning increased the average reflectivity from 68.2% to 74.1%, or 5.9%.  The average measured surface roughness and BSDF values also decreased by between 7.5% and 15.6%.  In all cases the reduction of the average values is less than the standard deviation of the data.
3.2 SAC

Prior to cleaning the SAC optics, it was noticed that M-5 had a significantly heavier accumulation of dust than M-3 (both M-3 and M-5 are upward facing).  This observation was consistent with that of June ’99.  The pre and post cleaning measurements for the SAC are included in Table 4.  The downward looking mirrors (M-2 and M-4) have the highest reflectivity and lowest surface roughness values. The measured change in reflectivity in the pre and post cleaned condition ranged from between -3.9 and +2.7%.  The average measured surface roughness and BSDF values also decreased by between -21.8% and 60.9%.  In all cases the reduction of the average values is less than the standard deviation of the data.
	Table 3.  Sept ’02 Composite Array Data



	Statistic
	Reflectivity
	Surface Roughness 

(Ǻ)
	BSDF

(0 Degrees)

(sr-1)
	BSDF

(50 degrees)

(sr-1)

	Pre-Clean

   Average

   Std Dev

   Max.

   Min.
	0.682

0.082

0.806

0.428
	224.8

39.0

372.5

169.0
	7.41E-2

1.56E-2

1.29E-1

5.05E-2
	3.21E-2

7.6E-3

5.46E-2

1.73E-2

	Post-Clean

   Average

   Std Dev

   Max.

   Min.
	0.741

0.064

0.889

0.509
	207.9

31.6

322.2

129.6
	6.79E-2

1.49E-2

1.24E-1

3.11E-2
	2.71E-2

7.8E-3

6.54E-2

1.06E-2


	Table 4.   Sept ’02 SAC  Data



	Statistic
	Reflectivity
	Surface Roughness 

(Ǻ)
	BSDF

(0 Degrees)

(sr-1)
	BSDF

(50 degrees)

(sr-1)

	M-2 Pre-Clean

   Average

   Std Dev

   Max.

   Min.
	0.940

0.019

0.955

0.897
	69.0

4.3

77.7

65.0
	9.36E-3

1.21E-3

1.18E-2

8.16E-3
	3.35E-3

3.8E-4

4.09E-3

2.98E-3

	M-2 Post-Clean

   Average

   Std Dev

   Max.

   Min.
	0.952

0.020

0.964

0.901
	72.6

17.1

117.6

61.9
	1.10E-2

5.7E-3

2.62E-2

7.86E-3
	4.08E-3

2.04E-3

9.48E-3

3.01E-3

	M-3 Pre-Clean

   Average

   Std Dev

   Max.

   Min.
	0.860

0.036

0.901

0.802
	137.9

25.7

184.0

107.8
	3.47E-2

1.07E-2

5.16E-2

2.20E-2
	1.31E-2

4.6E-3

2.20E-2

8.14E-3

	M-3 Post-Clean

   Average

   Std Dev

   Max.

   Min.
	0.887

0.030

0.937

0.835
	126.6

26.1

178.1

90.3
	2.90E-2

1.12E-2

5.20E-2

1.40E-2
	9.05E-3

2.94E-3

1.30E-2

3.80E-3

	M-4 Pre-Clean

   Average

   Std Dev

   Max.

   Min.
	0.965

0.029

0.993

0.892
	79.5

73.9

258.9

32.5
	7.85E-3

8.55E-3

2.79E-2

2.21E-3
	1.16E-3

4.1E-4

1.96E-3

7.62E-4

	M-4 Post-Clean

   Average

   Std Dev

   Max.

   Min.
	0.926

0.024

0.950

0.870
	40.0

4.1

46.8

34.5
	3.07E-3

6.4E-4

4.19E-3

2.24E-3
	1.05E-3

2.5E-4

1.50E-3

7.69E-4

	M-5 Pre-Clean

   Average

   Std Dev

   Max.

   Min.
	N/A
	N/A


	N/A
	N/A

	M-5 Post-Clean

   Average

   Std Dev

   Max.

   Min.
	0.887

0.085

0.954

0.660
	132.9

41.4

223.7

94.1
	3.13E-2

1.64E-2

6.98E-2

1.68E-2
	9.04E-3

5.52E-3

2.38E-2

5.24E-3


Notes:
1. M-3 was cleaned and measured a second time when the PFIP was down.


2. M-4 was cleaned and measured when the PFIP was down.


3. M-5 was re-cleaned and measured when the PFIP was down.

3.3 Throughput 

The efficiency of the entire reflective system is the product of the reflection efficiencies of all the mirrors (M-1 through M-5).  Thus the overall efficiency after cleaning is:


η = (0.741) (0.952) (0.887) (0.926) (0.887) 


η = 0.514

3.4 Scattering

In order to provide a reference for the light scattered by the HET mirrors, the scattering data (surface roughness and BSDF) for the aluminum and silver standards taken on September 25, 2002 are listed in Table 5.  The surface roughness that of the primary, is roughly six times that of the standards, and the BDSF values are roughly 40 (BDSF 0 deg) and 75 (BSDF 50 deg) times that of the standards.

The surface roughness for the SAC mirrors range from the same value to roughly four times the standards, and the BSDF values are from roughly two to thirty times that of the standards.  The surface roughness and BDSF values for the downward facing mirrors (M-2 and M-4) were significantly lower than the upward facing mirrors (M-2 and M-4). 

	Table 5.  Sept ’02 Aluminum and Silver Standard Data



	Statistic
	Surface Roughness 

(Ǻ)
	BSDF

(0 Degrees)

(sr-1)
	BSDF

(50 degrees)

(sr-1)

	Aluminum

   Average

   Std Dev

   Max.

   Min.
	38.5

16.2

82.8

23.9
	1.75E-3

7.8E-4

3.77E-3

7.70E-4
	3.50E-4

2.03E-4

7.47E-4

8.58E-5

	Silver

   Average

   Std Dev

   Max.

   Min.
	31.7

8.2

46.3

19.1
	1.60E-3

6.9E-4

2.87E-3

4.89E-4
	3.64E-4

2.38E-4

8.36E-4

7.21E-5
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APPENDIX B:  Reflectivity and Scattering Data for Oct ’02 Measurements

	Oct 16-17, 2002 Composite Array Data



	Statistic
	Reflectivity
	Surface Roughness 

(Ǻ)
	BSDF

(0 Degrees)

(sr-1)
	BSDF

(50 degrees)

(sr-1)

	Pre-Clean

   Average

   Std Dev

   Max.

   Min.
	0.696

0.084

0.869

0.398
	217.1

38.6

372.9

135.9
	7.01E-2

1.59E-2

1.28E-1

3.40E-2
	2.83E-2

7.39E-3

5.67E-2

1.16E-2

	Post-Clean

   Average

   Std Dev

   Max.

   Min.
	0.719

0.086

0.863

0.498
	213.2

37.2

340.5

138.8
	6.86E-2

1.59E-2

1.26E-1

3.42E-2
	2.53E-2

7.8E-3

6.33E-2

1.13E-2


APPENDIX B:  Reflectivity and Scattering Data for Oct ’02 Measurements

	October 16-17, 2002 SAC  Data



	Statistic
	Reflectivity
	Surface Roughness 

(Ǻ)
	BSDF

(0 Degrees)

(sr-1)
	BSDF

(50 degrees)

(sr-1)

	M-2 Pre-Clean

   Average

   Std Dev

   Max.

   Min.
	0.878

0.105

0.946

0.608
	72.0

4.5

80.2

66.2
	9.56E-3

1.14E-3

1.24E-2

8.11E-3
	3.59E-3

3.2E-4

4.22E-3

3.15E-3

	M-2 Post-Clean

   Average

   Std Dev

   Max.

   Min.
	0.968

0.008

0.981

0.956
	67.4

7.5

84.1

59.5
	9.20E-3

1.88E-3

1.35E-2

7.34E-3
	3.35E-3

4.5E-4

4.22E-3

2.78E-3

	M-3 Pre-Clean

   Average

   Std Dev

   Max.

   Min.
	0.884

0.030

0.923

0.834
	118.4

19.0

158.9

95.0
	2.65E-2

8.5E-3

4.48E-2

1.67E-2
	1.04E-2

4.3E-3

1.73E-2

5.11E-3

	M-3 Post-Clean

   Average

   Std Dev

   Max.

   Min.
	0.902

0.062

0.953

0.731
	131.0

47.5

258.1

91.2
	3.20E-2

2.18E-2

9.14E-2

1.58E-2
	9.62E-3

5.45E-3

2.42E-2

4.84E-3

	M-4 Pre-Clean

   Average

   Std Dev

   Max.

   Min.
	0.957

0.064

1.010

0.820
	55.5

39.8

154.1

27.5
	8.30E-3

1.27E-2

4.20E-2

1.59E-3
	3.17E-3

5.24E-3

1.75E-2

6.43E-4

	M-4 Post-Clean

   Average

   Std Dev

   Max.

   Min.
	0.961

0.043

1.007

0.867
	52.4

20.9

102.3

34.8
	6.09E-3

5.68E-3

2.00E-2

2.56E-3
	2.09E-3

1.86E-3

6.65E-3

9.53E-4

	M-5 Pre-Clean

   Average

   Std Dev

   Max.

   Min.
	0.876

0.052

0.953

0.805
	125.4

18.3

167.9

109.3
	2.83E-2

8.2E-3

4.73E-2

2.21E-2
	9.63E-3

3.99E-3

1.90E-2

5.74E-3

	M-5 Post-Clean

   Average

   Std Dev

   Max.

   Min.
	0.911

0.024

0.948

0.869
	117.9

22.5

159.5

88.6
	2.57E-2

9.5E-3

4.37E-2

1.49E-2
	7.76E-3

2.34E-3

1.09E-2

4.75E-3


APPENDIX C:  Reflectivity and Scattering Data for Nov ’02 Measurements
	November 18-19, 2002 Composite M-1 Array and SAC  Data



	Statistic
	Reflectivity
	Surface Roughness 

(Ǻ)
	BSDF

(0 Degrees)

(sr-1)
	BSDF

(50 degrees)

(sr-1)

	M-1 Pre-Clean

   Average

   Std Dev

   Max.

   Min.
	0.643

0.092

0.792

0.268
	223.4

38.6

404.0

163.0
	7.24E-2

1.64E-2

1.55E-1

4.67E-2
	2.89E-2

7.9E-3

6.30E-2

1.62E-2

	M-1 Post-Clean

   Average

   Std Dev

   Max.

   Min.
	0.708

0.079

0.858

0.495
	217.3

38.5

334.2

144.3
	6.94E-2

1.74E-2

1.27E-1

3.56E-2
	2.47E-2

6.73E-3

5.15E-2

1.13E-2

	M-2 Post-Clean

   Average

   Std Dev

   Max.

   Min.
	0.936

0.012

0.955

0.923
	71.1

5.5

79.9

63.6
	9.86E-3

1.33E-3

1.18E-2

8.09E-3
	3.60E-3

2.9E-4

4.15E-3

3.30E-3

	M-3 Post-Clean

   Average

   Std Dev

   Max.

   Min.
	0.907

0.057

0.967

0.760
	116.1

28.1

173.8

86.8
	2.46E-2

1.11E-2

4.79E-2

1.38E-2
	7.36E-3

4.20E-3

1.81E-2

3.91E-3

	M-4 Post-Clean

   Average

   Std Dev

   Max.

   Min.
	0.952

0.050

1.013

.827
	60.4

22.5

100.2

40.9
	7.48E-3

4.93E-3

1.70E-2

3.68E-3
	2.46E-3

1.32E-3

5.75E-3

1.38E-3

	M-5 Post-Clean

   Average

   Std Dev

   Max.

   Min.
	0.852

0.082

0.943

0.666
	117.8

13.9

138.1

98.9
	2.35E-2

6.2E-3

3.39E-2

1.59E-2
	7.31E-3

2.74E-3

1.18E-2

4.22E-3


Note:  The μ-scan scatterometer measures specular reflection and scattering via contact with the mirror.  Since the footprints of the scatterometer are visible on the SAC mirrors, it was decided to discontinue pre-cleaning reflection measurements.  

APPENDIX D:  Reflectivity and Scattering Data for Dec ’02 Measurements
	December 12-13, 2002 Composite M-1 Array and SAC  Data



	Statistic
	Reflectivity
	Surface Roughness 

(Ǻ)
	BSDF

(0 Degrees)

(sr-1)
	BSDF

(50 degrees)

(sr-1)

	M-1 Pre-Clean

   Average

   Std Dev

   Max.

   Min.
	0.706

0.080

0.831

0.496
	216.8

33.8

325.4

163.2
	6.92E-2

1.44E-2

1.23E-1

4.43E-2
	2.52E-2

5.7E-3

4.18E-2

1.41E-2

	M-1 Post-Clean

   Average

   Std Dev

   Max.

   Min.
	0.699

0.080

0.815

0.372
	219.6

38.0

415.5

163.4
	7.03E-2

1.57E-2

1.42E-1

4.50E-2
	2.45E-2

6.7E-3

5.21E-2

1.50E-2

	M-2 Post-Clean

   Average

   Std Dev

   Max.

   Min.
	0.937

0.013

0.954

0.918
	68.2

3.6

72.5

62.4
	9.37E-3

8.6E-4

1.06E-2

7.93E-3
	3.63E-3

3.2E-4

4.07E-3

3.12E-3

	M-3 Post-Clean

   Average

   Std Dev

   Max.

   Min.
	0.913

0.023

0.936

0.856
	107.5

20.6

143.7

87.1
	2.13E-2

7.8E-3

3.63E-2

1.45e-2
	6.33E-3

3.37E-3

1.54E-2

3.91E-3

	M-4 Post-Clean

   Average

   Std Dev

   Max.

   Min.
	0.916

0.060

0.955

0.759
	57.9

20.5

107.9

40.9
	6.86E-3

4.79E-3

1.90E-2

3.40E-3
	2.43E-3

1.91E-3

7.69E-3

1.18E-3

	M-5 Post-Clean

   Average

   Std Dev

   Max.

   Min.
	0.807

0.081

0.896

0.677
	126.0

15.9

145.7

100.3
	2.62E-2

6.0E-3

3.73E-2

1.85E-2
	8.32E-3

2.42E-3

1.38E-2

5.28E-3


APPENDIX E:  Reflectivity and Scattering Data for Jan ’03 Measurements
	January 13-14, 2002 Composite M-1 Array and SAC  Data



	Statistic
	Reflectivity
	Surface Roughness 

(Ǻ)
	BSDF

(0 Degrees)

(sr-1)
	BSDF

(50 degrees)

(sr-1)

	M-1 Pre-Clean

   Average

   Std Dev

   Max.

   Min.
	0.696

0.078

0.827

0.385
	216.0

36.1

390.7

157.9
	6.98E-2

1.50E-2

1.35E-1

4.37E-2
	2.62E-2

6.8E-3

5.97E-2

1.51E-2

	M-1 Post-Clean

   Average

   Std Dev

   Max.

   Min.
	0.695

0.087

0.837

0.402
	223.3

42.5

405.6

157.0
	7.07E-2

1.74E-2

1.33E-1

4.03E-2
	2.44E-2

6.4E-3

4.23E-2

1.15E-2

	M-2 Post-Clean

   Average

   Std Dev

   Max.

   Min.
	0.920

0.030

0.945

0.838
	71.6

7.4

81.8

61.8
	9.70E-3

1.67E-3

1.22E-2

7.50E-3
	3.49E-3

4.0E-4

4.05E-3

2.89E-3

	M-3 Post-Clean

   Average

   Std Dev

   Max.

   Min.
	0.901

0.018

0.923

0.861
	110.2

11.7

139.7

96.3
	2.14E-2

4.5E-3

3.30E-2

1.63E-2
	6.35E-3

1.53E-3

1.01E-2

4.48E-3

	M-4 Post-Clean

   Average

   Std Dev

   Max.

   Min.
	0.947

0.067

1.020

0.773
	61.4

39.3

172.5

40.8
	8.94E-3

1.33E-2

4.68E-2

3.24E-3
	3.11E-3

4.64E-3

1.63E-2

1.07E-3

	M-5 Post-Clean

   Average

   Std Dev

   Max.

   Min.
	0.856

0.041

0.910

0.792
	114.8

10.1

125.4

96.6
	2.22E-2

3.4E-3

2.72E-2

1.63E-2
	6.81E-3

1.25E-3

8.67E-3

4.59E-3


Note:  Six of the eight CO2 bottles on hand did not produce “snow.”  The SAC and 23 mirror segments were snow cleaned, including all segments used in this study (1, 6, 10, 14, 81, 84, 85, 86, 89, 90).  The remaining 66 segments were cleaned with CO2 gas only (segments 19 and 83 were covered).  As a result, the reflection efficiencies reported may not be indicative of the entire mirror.

APPENDIX F:  Reflectivity and Scattering Data for Feb ’03 Measurements

	February 2003 Composite M-1 Array and SAC Data

	

	

	Statistic
	Reflectivity
	Surface 
Roughness 
(A)
	BSDF
(0 Degrees)
(ar-1)
	BSDF
(50 Degrees)
(sr-1)

	M-1 Pre-Clean
	 
	 
	 
	 

	Average
	0.688
	227.6
	7.26E-02
	2.73E-02

	Std Dev
	0.103
	37.1
	1.43E-02
	6.06E-03

	Max.
	0.823
	429.1
	1.39E-01
	5.50E-02

	Min.
	0.006
	166.4
	6.29E-03
	6.29E-03

	M-1 Post-Clean
	 
	 
	 
	 

	Average
	0.699
	229.2
	7.37E-02
	2.55E-02

	Std Dev
	0.080
	44.0
	1.88E-02
	8.02E-03

	Max.
	0.848
	423.9
	1.44E-01
	6.32E-02

	Min.
	0.389
	145.0
	3.61E-02
	1.23E-02

	M-2 Post-Clean
	 
	 
	 
	 

	Average
	0.916
	75.6
	2.52E-02
	7.41E-03

	Std Dev
	0.031
	13.4
	4.76E-03
	2.30E-03

	Max.
	0.948
	104.0
	3.31E-02
	1.17E-02

	Min.
	0.846
	60.4
	1.82E-02
	5.08E-03

	M-3 Post-Clean
	 
	 
	 
	 

	Average
	0.892
	121.9
	2.52E-02
	7.41E-03

	Std Dev
	0.018
	11.6
	4.76E-03
	2.30E-03

	Max.
	0.915
	139.1
	3.31E-02
	1.17E-02

	Min.
	0.863
	102.9
	1.82E-02
	5.08E-03

	M-4 Post-Clean
	 
	 
	 
	 

	Average
	0.862
	81.6
	7.42E-03
	2.46E-03

	Std Dev
	0.301
	67.2
	5.99E-03
	1.40E-03

	Max.
	1.006
	256.3
	2.29E-02
	5.24E-03

	Min.
	0.029
	32.2
	2.04E-03
	7.32E-04

	M-5 Post-Clean
	 
	 
	 
	 

	Average
	0.850
	129.5
	2.80E-02
	8.89E-03

	Std Dev
	0.080
	24.4
	8.20E-03
	1.94E-03

	Max.
	0.991
	175.8
	4.41E-02
	1.16E-02

	Min.
	0.720
	99.0
	1.82E-02
	6.10E-03
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				Measurements												Calculations for Plot

		Measure		Pre-clean				Post-clean						Pre-Clean						Post Clean																										Measure		Prod of Measurmnts				Calculations for Plot

		Date		Mean		Std Dev		Mean		Std Dev		Mean		Std Dev+		Std Dev-		Mean		Std Dev+		Std Dev-																								Date		Mean		Std Dev		Mean		Std Dev+		Std Dev-
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		Measure		Pre-clean				Post-clean				Pre-clean				Post-clean						Pre-Clean						Post Clean						Pre-Clean						Post Clean
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		SAC M-4 & M-5 Mirror Reflectivities

										Measurements														Calculations for Plot												Calculations for Plot

						M-4								M-5										M-4												M-5

		Measure		Pre-clean				Post-clean				Pre-clean				Post-clean						Pre-Clean						Post Clean						Pre-Clean						Post Clean

		Date		Mean		Std Dev		Mean		Std Dev		Mean		Std Dev		Mean		Std Dev		Mean		Std Dev+		Std Dev-		Mean		Std Dev+		Std Dev-		Mean		Std Dev+		Std Dev-		Mean		Std Dev+		Std Dev-
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		APPENDIX D:  Reflectivity and Scatting Data for Feb. '03 Measurements

				Feburary 2003 Composite M-1 Array and SAC Data

				Statistic		Reflectivity		Surface 
Roughness 
(A)		BSDF
(0 Degrees)
(ar-1)		BSDF
(50 Degrees)
(sr-1)

				M-1 Pre-Clean

				Average		0.688		227.6		7.26E-02		2.73E-02

				Std Dev		0.103		37.1		1.43E-02		6.06E-03

				Max.		0.823		429.1		1.39E-01		5.50E-02

				Min.		0.006		166.4		6.29E-03		6.29E-03

				M-1 Post-Clean

				Average		0.699		229.2		7.37E-02		2.55E-02

				Std Dev		0.080		44.0		1.88E-02		8.02E-03

				Max.		0.848		423.9		1.44E-01		6.32E-02

				Min.		0.389		145.0		3.61E-02		1.23E-02

				M-2 Post-Clean

				Average		0.916		75.6		2.52E-02		7.41E-03

				Std Dev		0.031		13.4		4.76E-03		2.30E-03

				Max.		0.948		104.0		3.31E-02		1.17E-02

				Min.		0.846		60.4		1.82E-02		5.08E-03

				M-3 Post-Clean

				Average		0.892		121.9		2.52E-02		7.41E-03

				Std Dev		0.018		11.6		4.76E-03		2.30E-03

				Max.		0.915		139.1		3.31E-02		1.17E-02

				Min.		0.863		102.9		1.82E-02		5.08E-03

				M-4 Post-Clean

				Average		0.862		81.6		7.42E-03		2.46E-03

				Std Dev		0.301		67.2		5.99E-03		1.40E-03

				Max.		1.006		256.3		2.29E-02		5.24E-03

				Min.		0.029		32.2		2.04E-03		7.32E-04

				M-5 Post-Clean

				Average		0.850		129.5		2.80E-02		8.89E-03

				Std Dev		0.080		24.4		8.20E-03		1.94E-03

				Max.		0.991		175.8		4.41E-02		1.16E-02

				Min.		0.720		99.0		1.82E-02		6.10E-03
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		Primary Mirror Reflectivity																																												Throughput (Post Cleaning)

				Measurements												Calculations for Plot

		Measure		Pre-clean				Post-clean						Pre-Clean						Post Clean																										Measure		Prod of Measurmnts				Calculations for Plot

		Date		Mean		Std Dev		Mean		Std Dev		Mean		Std Dev+		Std Dev-		Mean		Std Dev+		Std Dev-																								Date		Mean		Std Dev		Mean		Std Dev+		Std Dev-

		Sept '02		0.682		0.082		0.741		0.064		0.682		0.764		0.600		0.741		0.805		0.677																								Sept '02		0.514		0.115		0.514		0.629		0.399

		Oct '02		0.696		0.084		0.719		0.086		0.696		0.780		0.612		0.719		0.805		0.633																								Oct '02		0.550		0.117		0.550		0.667		0.432

		Nov '02		0.643		0.092		0.708		0.079		0.643		0.735		0.551		0.708		0.787		0.629																								Nov '02		0.489		0.137		0.489		0.626		0.352

		Dec '02		0.706		0.080		0.699		0.080		0.706		0.786		0.626		0.699		0.779		0.619																								Dec '02		0.442		0.131		0.442		0.573		0.311

		Jan '03		0.696		0.078		0.695		0.087		0.696		0.774		0.618		0.695		0.782		0.608																								Jan '03		0.467		0.122		0.467		0.589		0.345

		Feb '03		0.688		0.014		0.699		0.080		0.688		0.702		0.674		0.699		0.779		0.618																								Feb '03		0.418		0.323		0.418		0.742		0.095

		SAC M-2 & M-3 Mirror Reflectivities

										Measurements														Calculations for Plot												Calculations for Plot

						M-2								M-3										M-2												M-3

		Measure		Pre-clean				Post-clean				Pre-clean				Post-clean						Pre-Clean						Post Clean						Pre-Clean						Post Clean

		Date		Mean		Std Dev		Mean		Std Dev		Mean		Std Dev		Mean		Std Dev		Mean		Std Dev+		Std Dev-		Mean		Std Dev+		Std Dev-		Mean		Std Dev+		Std Dev-		Mean		Std Dev+		Std Dev-

		Sept '02		0.940		0.019		0.952		0.020		0.860		0.036		0.887		0.030		0.940		0.959		0.921		0.952		0.972		0.932		0.860		0.896		0.824		0.887		0.917		0.857

		Oct '02		0.878		0.105		0.968		0.008		0.884		0.030		0.902		0.062		0.878		0.983		0.773		0.968		0.976		0.960		0.884		0.914		0.854		0.902		0.964		0.840

		Nov '02						0.936		0.012						0.907		0.057								0.936		0.948		0.924								0.907		0.964		0.850

		Dec '02						0.937		0.013						0.913		0.023								0.937		0.950		0.924								0.913		0.936		0.890

		Jan '03						0.920		0.030						0.901		0.018								0.920		0.950		0.890								0.901		0.919		0.883

		Feb '03		0.929		0.008		0.916		0.031		0.874		0.025		0.892		0.018								0.916		0.947		0.885								0.892		0.910		0.874

		SAC M-4 & M-5 Mirror Reflectivities

										Measurements														Calculations for Plot												Calculations for Plot

						M-4								M-5										M-4												M-5

		Measure		Pre-clean				Post-clean				Pre-clean				Post-clean						Pre-Clean						Post Clean						Pre-Clean						Post Clean

		Date		Mean		Std Dev		Mean		Std Dev		Mean		Std Dev		Mean		Std Dev		Mean		Std Dev+		Std Dev-		Mean		Std Dev+		Std Dev-		Mean		Std Dev+		Std Dev-		Mean		Std Dev+		Std Dev-

		Sept '02		0.965		0.029		0.926		0.024		N/A		N/A		0.887		0.085		0.965		0.994		0.936		0.926		0.950		0.902		N/A		N/A		N/A		0.887		0.972		0.802

		Oct '02		0.957		0.064		0.961		0.043		0.876		0.052		0.911		0.024		0.957		1.021		0.893		0.961		1.004		0.918		0.911		0.935		0.887		0.911		0.935		0.887

		Nov '02						0.952		0.050						0.852		0.082								0.952		1.002		0.902								0.852		0.934		0.770

		Dec '02						0.916		0.060						0.807		0.081								0.916		0.976		0.856								0.807		0.888		0.726

		Jan '03						0.947		0.067						0.856		0.041								0.947		1.014		0.880								0.856		0.897		0.815

		Feb '03		0.942		0.099		0.862		0.301		0.786		0.279		0.850		0.080								0.862		1.162		0.561								0.850		0.930		0.769
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M-2 Mean

M-2 Std Dev

M-3 Mean

M-3 Std Dev

Measurement Date

Reflectivity

SAC M-2 & M-3 Mirror Reflectivity
(Pre-Cleaning)



		0.952		0.972		0.932		0.887		0.917		0.857

		0.968		0.976		0.96		0.902		0.964		0.84

		0.936		0.948		0.924		0.907		0.964		0.85

		0.937		0.95		0.924		0.913		0.936		0.89

		0.92		0.95		0.89		0.901		0.919		0.883

		0.9162684346		0.9472174495		0.8853194197		0.8918837415		0.9099384814		0.8738290017
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M-4 Mean

M-4 Std Dev

M-5 Mean

M-5 Std Dev

Measurement Date

Reflectivity

SAC M-4 & M-5 Mirror Reflectivity
(Pre-Cleaning)



		0.926		0.95		0.902		0.887		0.972		0.802

		0.961		1.004		0.918		0.911		0.935		0.887

		0.952		1.002		0.902		0.852		0.934		0.77

		0.916		0.976		0.856		0.807		0.888		0.726

		0.947		1.014		0.88		0.856		0.897		0.815

		0.8618012954		1.1624175808		0.5611850101		0.8498015616		0.9301451757		0.7694579475



M-4 Mean

M-4 Std Dev

M-5 Mean

M-5 Std Dev

Measurement Date

Reflectivity

SAC M-4 & M-5 Mirror Reflectivity
(Post-Cleaning)



		0.513941139		0.6288193354		0.3990629427

		0.5496073726		0.6667781881		0.4324365572

		0.489		0.626		0.352

		0.442		0.573		0.311

		0.467		0.589		0.345

		0.4181915761		0.7415514507		0.0948317014
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		Oct '02		Oct '02		Oct '02

		Nov '02		Nov '02		Nov '02

		Dec '02		Dec '02		Dec '02

		Jan '03		Jan '03		Jan '03
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Mean
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Overall Reflectivity

HET Mirror Throughput
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M-2 Mean
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		APPENDIX D:  Reflectivity and Scatting Data for Feb. '03 Measurements

				Feburary 2003 Composite M-1 Array and SAC Data

				Statistic		Reflectivity		Surface 
Roughness 
(A)		BSDF
(0 Degrees)
(ar-1)		BSDF
(50 Degrees)
(sr-1)

				M-1 Pre-Clean

				Average		0.688		227.6		7.26E-02		2.73E-02

				Std Dev		0.103		37.1		1.43E-02		6.06E-03

				Max.		0.823		429.1		1.39E-01		5.50E-02

				Min.		0.006		166.4		6.29E-03		6.29E-03

				M-1 Post-Clean

				Average		0.699		229.2		7.37E-02		2.55E-02

				Std Dev		0.080		44.0		1.88E-02		8.02E-03

				Max.		0.848		423.9		1.44E-01		6.32E-02

				Min.		0.389		145.0		3.61E-02		1.23E-02

				M-2 Post-Clean

				Average		0.916		75.6		2.52E-02		7.41E-03

				Std Dev		0.031		13.4		4.76E-03		2.30E-03

				Max.		0.948		104.0		3.31E-02		1.17E-02

				Min.		0.846		60.4		1.82E-02		5.08E-03

				M-3 Post-Clean

				Average		0.892		121.9		2.52E-02		7.41E-03

				Std Dev		0.018		11.6		4.76E-03		2.30E-03

				Max.		0.915		139.1		3.31E-02		1.17E-02

				Min.		0.863		102.9		1.82E-02		5.08E-03

				M-4 Post-Clean

				Average		0.862		81.6		7.42E-03		2.46E-03

				Std Dev		0.301		67.2		5.99E-03		1.40E-03

				Max.		1.006		256.3		2.29E-02		5.24E-03

				Min.		0.029		32.2		2.04E-03		7.32E-04

				M-5 Post-Clean

				Average		0.850		129.5		2.80E-02		8.89E-03

				Std Dev		0.080		24.4		8.20E-03		1.94E-03

				Max.		0.991		175.8		4.41E-02		1.16E-02

				Min.		0.720		99.0		1.82E-02		6.10E-03
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Sheet1

		Primary Mirror Reflectivity																																												Throughput (Post Cleaning)

				Measurements												Calculations for Plot

		Measure		Pre-clean				Post-clean						Pre-Clean						Post Clean																										Measure		Prod of Measurmnts				Calculations for Plot

		Date		Mean		Std Dev		Mean		Std Dev		Mean		Std Dev+		Std Dev-		Mean		Std Dev+		Std Dev-																								Date		Mean		Std Dev		Mean		Std Dev+		Std Dev-

		Sept '02		0.682		0.082		0.741		0.064		0.682		0.764		0.600		0.741		0.805		0.677																								Sept '02		0.514		0.115		0.514		0.629		0.399

		Oct '02		0.696		0.084		0.719		0.086		0.696		0.780		0.612		0.719		0.805		0.633																								Oct '02		0.550		0.117		0.550		0.667		0.432

		Nov '02		0.643		0.092		0.708		0.079		0.643		0.735		0.551		0.708		0.787		0.629																								Nov '02		0.489		0.137		0.489		0.626		0.352

		Dec '02		0.706		0.080		0.699		0.080		0.706		0.786		0.626		0.699		0.779		0.619																								Dec '02		0.442		0.131		0.442		0.573		0.311

		Jan '03		0.696		0.078		0.695		0.087		0.696		0.774		0.618		0.695		0.782		0.608																								Jan '03		0.467		0.122		0.467		0.589		0.345

		Feb '03		0.688		0.014		0.699		0.080		0.688		0.702		0.674		0.699		0.779		0.618																								Feb '03		0.418		0.323		0.418		0.742		0.095

		SAC M-2 & M-3 Mirror Reflectivities

										Measurements														Calculations for Plot												Calculations for Plot

						M-2								M-3										M-2												M-3

		Measure		Pre-clean				Post-clean				Pre-clean				Post-clean						Pre-Clean						Post Clean						Pre-Clean						Post Clean

		Date		Mean		Std Dev		Mean		Std Dev		Mean		Std Dev		Mean		Std Dev		Mean		Std Dev+		Std Dev-		Mean		Std Dev+		Std Dev-		Mean		Std Dev+		Std Dev-		Mean		Std Dev+		Std Dev-

		Sept '02		0.940		0.019		0.952		0.020		0.860		0.036		0.887		0.030		0.940		0.959		0.921		0.952		0.972		0.932		0.860		0.896		0.824		0.887		0.917		0.857

		Oct '02		0.878		0.105		0.968		0.008		0.884		0.030		0.902		0.062		0.878		0.983		0.773		0.968		0.976		0.960		0.884		0.914		0.854		0.902		0.964		0.840

		Nov '02						0.936		0.012						0.907		0.057								0.936		0.948		0.924								0.907		0.964		0.850

		Dec '02						0.937		0.013						0.913		0.023								0.937		0.950		0.924								0.913		0.936		0.890

		Jan '03						0.920		0.030						0.901		0.018								0.920		0.950		0.890								0.901		0.919		0.883

		Feb '03		0.929		0.008		0.916		0.031		0.874		0.025		0.892		0.018								0.916		0.947		0.885								0.892		0.910		0.874

		SAC M-4 & M-5 Mirror Reflectivities

										Measurements														Calculations for Plot												Calculations for Plot

						M-4								M-5										M-4												M-5

		Measure		Pre-clean				Post-clean				Pre-clean				Post-clean						Pre-Clean						Post Clean						Pre-Clean						Post Clean

		Date		Mean		Std Dev		Mean		Std Dev		Mean		Std Dev		Mean		Std Dev		Mean		Std Dev+		Std Dev-		Mean		Std Dev+		Std Dev-		Mean		Std Dev+		Std Dev-		Mean		Std Dev+		Std Dev-

		Sept '02		0.965		0.029		0.926		0.024		N/A		N/A		0.887		0.085		0.965		0.994		0.936		0.926		0.950		0.902		N/A		N/A		N/A		0.887		0.972		0.802

		Oct '02		0.957		0.064		0.961		0.043		0.876		0.052		0.911		0.024		0.957		1.021		0.893		0.961		1.004		0.918		0.911		0.935		0.887		0.911		0.935		0.887

		Nov '02						0.952		0.050						0.852		0.082								0.952		1.002		0.902								0.852		0.934		0.770

		Dec '02						0.916		0.060						0.807		0.081								0.916		0.976		0.856								0.807		0.888		0.726

		Jan '03						0.947		0.067						0.856		0.041								0.947		1.014		0.880								0.856		0.897		0.815

		Feb '03		0.942		0.099		0.862		0.301		0.786		0.279		0.850		0.080								0.862		1.162		0.561								0.850		0.930		0.769
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M-2 Mean

M-2 Std Dev

M-3 Mean

M-3 Std Dev

Measurement Date

Reflectivity

SAC M-2 & M-3 Mirror Reflectivity
(Pre-Cleaning)



		0.952		0.972		0.932		0.887		0.917		0.857

		0.968		0.976		0.96		0.902		0.964		0.84

		0.936		0.948		0.924		0.907		0.964		0.85

		0.937		0.95		0.924		0.913		0.936		0.89

		0.92		0.95		0.89		0.901		0.919		0.883

		0.9162684346		0.9472174495		0.8853194197		0.8918837415		0.9099384814		0.8738290017
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M-4 Mean

M-4 Std Dev
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		0.926		0.95		0.902		0.887		0.972		0.802

		0.961		1.004		0.918		0.911		0.935		0.887

		0.952		1.002		0.902		0.852		0.934		0.77

		0.916		0.976		0.856		0.807		0.888		0.726

		0.947		1.014		0.88		0.856		0.897		0.815
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		0.489		0.626		0.352

		0.442		0.573		0.311

		0.467		0.589		0.345
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		APPENDIX D:  Reflectivity and Scatting Data for Feb. '03 Measurements

				Feburary 2003 Composite M-1 Array and SAC Data

				Statistic		Reflectivity		Surface 
Roughness 
(A)		BSDF
(0 Degrees)
(ar-1)		BSDF
(50 Degrees)
(sr-1)

				M-1 Pre-Clean

				Average		0.688		227.6		7.26E-02		2.73E-02

				Std Dev		0.103		37.1		1.43E-02		6.06E-03

				Max.		0.823		429.1		1.39E-01		5.50E-02

				Min.		0.006		166.4		6.29E-03		6.29E-03

				M-1 Post-Clean

				Average		0.699		229.2		7.37E-02		2.55E-02

				Std Dev		0.080		44.0		1.88E-02		8.02E-03

				Max.		0.848		423.9		1.44E-01		6.32E-02

				Min.		0.389		145.0		3.61E-02		1.23E-02

				M-2 Post-Clean

				Average		0.916		75.6		2.52E-02		7.41E-03

				Std Dev		0.031		13.4		4.76E-03		2.30E-03

				Max.		0.948		104.0		3.31E-02		1.17E-02

				Min.		0.846		60.4		1.82E-02		5.08E-03

				M-3 Post-Clean

				Average		0.892		121.9		2.52E-02		7.41E-03

				Std Dev		0.018		11.6		4.76E-03		2.30E-03

				Max.		0.915		139.1		3.31E-02		1.17E-02

				Min.		0.863		102.9		1.82E-02		5.08E-03

				M-4 Post-Clean

				Average		0.862		81.6		7.42E-03		2.46E-03

				Std Dev		0.301		67.2		5.99E-03		1.40E-03

				Max.		1.006		256.3		2.29E-02		5.24E-03

				Min.		0.029		32.2		2.04E-03		7.32E-04

				M-5 Post-Clean

				Average		0.850		129.5		2.80E-02		8.89E-03

				Std Dev		0.080		24.4		8.20E-03		1.94E-03

				Max.		0.991		175.8		4.41E-02		1.16E-02

				Min.		0.720		99.0		1.82E-02		6.10E-03
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		Primary Mirror Reflectivity																																												Throughput (Post Cleaning)

				Measurements												Calculations for Plot

		Measure		Pre-clean				Post-clean						Pre-Clean						Post Clean																										Measure		Prod of Measurmnts				Calculations for Plot

		Date		Mean		Std Dev		Mean		Std Dev		Mean		Std Dev+		Std Dev-		Mean		Std Dev+		Std Dev-																								Date		Mean		Std Dev		Mean		Std Dev+		Std Dev-

		Sept '02		0.682		0.082		0.741		0.064		0.682		0.764		0.600		0.741		0.805		0.677																								Sept '02		0.514		0.115		0.514		0.629		0.399

		Oct '02		0.696		0.084		0.719		0.086		0.696		0.780		0.612		0.719		0.805		0.633																								Oct '02		0.550		0.117		0.550		0.667		0.432

		Nov '02		0.643		0.092		0.708		0.079		0.643		0.735		0.551		0.708		0.787		0.629																								Nov '02		0.489		0.137		0.489		0.626		0.352

		Dec '02		0.706		0.080		0.699		0.080		0.706		0.786		0.626		0.699		0.779		0.619																								Dec '02		0.442		0.131		0.442		0.573		0.311

		Jan '03		0.696		0.078		0.695		0.087		0.696		0.774		0.618		0.695		0.782		0.608																								Jan '03		0.467		0.122		0.467		0.589		0.345

		Feb '03		0.688		0.014		0.699		0.080		0.688		0.702		0.674		0.699		0.779		0.618																								Feb '03		0.418		0.323		0.418		0.742		0.095

		SAC M-2 & M-3 Mirror Reflectivities

										Measurements														Calculations for Plot												Calculations for Plot

						M-2								M-3										M-2												M-3

		Measure		Pre-clean				Post-clean				Pre-clean				Post-clean						Pre-Clean						Post Clean						Pre-Clean						Post Clean

		Date		Mean		Std Dev		Mean		Std Dev		Mean		Std Dev		Mean		Std Dev		Mean		Std Dev+		Std Dev-		Mean		Std Dev+		Std Dev-		Mean		Std Dev+		Std Dev-		Mean		Std Dev+		Std Dev-

		Sept '02		0.940		0.019		0.952		0.020		0.860		0.036		0.887		0.030		0.940		0.959		0.921		0.952		0.972		0.932		0.860		0.896		0.824		0.887		0.917		0.857

		Oct '02		0.878		0.105		0.968		0.008		0.884		0.030		0.902		0.062		0.878		0.983		0.773		0.968		0.976		0.960		0.884		0.914		0.854		0.902		0.964		0.840

		Nov '02						0.936		0.012						0.907		0.057								0.936		0.948		0.924								0.907		0.964		0.850

		Dec '02						0.937		0.013						0.913		0.023								0.937		0.950		0.924								0.913		0.936		0.890

		Jan '03						0.920		0.030						0.901		0.018								0.920		0.950		0.890								0.901		0.919		0.883

		Feb '03		0.929		0.008		0.916		0.031		0.874		0.025		0.892		0.018								0.916		0.947		0.885								0.892		0.910		0.874

		SAC M-4 & M-5 Mirror Reflectivities

										Measurements														Calculations for Plot												Calculations for Plot

						M-4								M-5										M-4												M-5

		Measure		Pre-clean				Post-clean				Pre-clean				Post-clean						Pre-Clean						Post Clean						Pre-Clean						Post Clean

		Date		Mean		Std Dev		Mean		Std Dev		Mean		Std Dev		Mean		Std Dev		Mean		Std Dev+		Std Dev-		Mean		Std Dev+		Std Dev-		Mean		Std Dev+		Std Dev-		Mean		Std Dev+		Std Dev-

		Sept '02		0.965		0.029		0.926		0.024		N/A		N/A		0.887		0.085		0.965		0.994		0.936		0.926		0.950		0.902		N/A		N/A		N/A		0.887		0.972		0.802

		Oct '02		0.957		0.064		0.961		0.043		0.876		0.052		0.911		0.024		0.957		1.021		0.893		0.961		1.004		0.918		0.911		0.935		0.887		0.911		0.935		0.887

		Nov '02						0.952		0.050						0.852		0.082								0.952		1.002		0.902								0.852		0.934		0.770

		Dec '02						0.916		0.060						0.807		0.081								0.916		0.976		0.856								0.807		0.888		0.726

		Jan '03						0.947		0.067						0.856		0.041								0.947		1.014		0.880								0.856		0.897		0.815

		Feb '03		0.942		0.099		0.862		0.301		0.786		0.279		0.850		0.080								0.862		1.162		0.561								0.850		0.930		0.769
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		APPENDIX D:  Reflectivity and Scatting Data for Feb. '03 Measurements

				Feburary 2003 Composite M-1 Array and SAC Data

				Statistic		Reflectivity		Surface 
Roughness 
(A)		BSDF
(0 Degrees)
(ar-1)		BSDF
(50 Degrees)
(sr-1)

				M-1 Pre-Clean

				Average		0.688		227.6		7.26E-02		2.73E-02

				Std Dev		0.103		37.1		1.43E-02		6.06E-03

				Max.		0.823		429.1		1.39E-01		5.50E-02

				Min.		0.006		166.4		6.29E-03		6.29E-03

				M-1 Post-Clean

				Average		0.699		229.2		7.37E-02		2.55E-02

				Std Dev		0.080		44.0		1.88E-02		8.02E-03

				Max.		0.848		423.9		1.44E-01		6.32E-02

				Min.		0.389		145.0		3.61E-02		1.23E-02

				M-2 Post-Clean

				Average		0.916		75.6		2.52E-02		7.41E-03

				Std Dev		0.031		13.4		4.76E-03		2.30E-03

				Max.		0.948		104.0		3.31E-02		1.17E-02

				Min.		0.846		60.4		1.82E-02		5.08E-03

				M-3 Post-Clean

				Average		0.892		121.9		2.52E-02		7.41E-03

				Std Dev		0.018		11.6		4.76E-03		2.30E-03

				Max.		0.915		139.1		3.31E-02		1.17E-02

				Min.		0.863		102.9		1.82E-02		5.08E-03

				M-4 Post-Clean

				Average		0.862		81.6		7.42E-03		2.46E-03

				Std Dev		0.301		67.2		5.99E-03		1.40E-03

				Max.		1.006		256.3		2.29E-02		5.24E-03

				Min.		0.029		32.2		2.04E-03		7.32E-04

				M-5 Post-Clean

				Average		0.850		129.5		2.80E-02		8.89E-03

				Std Dev		0.080		24.4		8.20E-03		1.94E-03

				Max.		0.991		175.8		4.41E-02		1.16E-02

				Min.		0.720		99.0		1.82E-02		6.10E-03






