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Volume Scattering Function Calibration Sheet

Date 2/3/03 Customer Remy Luerssen
Wavelengt 700 SIN# BB2fb-035 Tech K.C.

1. For each scattering centroid angle (6¢), we compute the weighting function W(8,6¢), by numerical integration of sample volume
elements according to the sensor geometry.

2. We determine scattering phase functions, p(6,4)/b(%), for the microsphere calibration particles by weighing volume scattering functions
computed from Mie theory according to the known size distribution of the microsphere polydispersion and normalizing to total scattering.

3. By convolving W(6,6¢) with B(6,A)/b(1), we then compute the normalized volume scattering coefficient for each measurement angle,
B(6,A)/b(r), with units of 1/sr: B(6c)/b for 1.96 * -0.061 micron diameter beads.

Wavelength, A (nm)
Angle, 6c 700
117 0.00229

4. We then experimentally obtain raw scattering counts simultaneously with attenuation coefficients (Cp, using an ac-9) for a
concentration series of the bead polydispersion. Absorption by the calibration particles is assumed negligible.
Results for this instrument follow:
raw counts
Cp700 117
113.5667 Dark Counts: obtained by covering detector with black tape and
Clean water  0.005 145.5333 submersing sensor in water.
0.2 303.3333
0.401 459.4615
0.724 705.0385
1.502 1314.115
2.383 1999.192
3.09 2548
3.944 3205.269

5. We obtain b/counts from the slope of a linear regression between Cp (equivalent to b for the beads) and counts:
117
slope, intercept  0.001288 -0.187711
1.411E-06 0.0024087
r 0.999993 0.0042457

6. Multiplying the experimental b/counts by the theoretical B(6c)/b yields the calibration scaling factor, S:
S
117 2.948E-06

To obtain B(6¢), 1) subtract the dark counts (see step 4) from the raw counts measured, then 2) muitiply by S from the table above.

7. The test also provides a measure of the inherent noise level of the instrument from the short term RMS deviation from the average
number of counts. We translate this into the resolution of B(6c) (minimum detectable signal change) in units of 1/(m. steradians).
Noise (counts) Resolution {1/[m. ster])
117 0.4395 1.30E-06

Temperature correction:
corrected value = measured value / (0.8638 x [therm. value / 548.60] +0.1307
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Wavelength 470 S/N# BB2fb-035 Tech K.C.

1. For each scattering centroid angle fc), we compute the weighting function W,0¢), by numerical integration of sample volume
elements according to the sensor geometry.

2. We determine scattering phase functions,(8,1)/b(1), for the microsphere calibration particles by weighing volume scattering
functions computed from Mie theory according to the known size distribution of the microsphere polydispersion and normalizing to total
scattering.

3. By convolving W(8,6c) with B(6,1)/b()), we then compute the normalized volume scattering coefficient for each measurement angle,
B(8,A)/b(A), with units of 1/sr: B(6c)/b for 1.96 * -0.061 micron diameter beads

Wavelength, A (nm)
Angle, 6c 470
117 0.00902

4. We then experimentally obtain raw scattering counts simultaneously with attenuation coefficients (Cp, using an ac-9) for a
concentration series of the bead polydispersion. Absorption by the calibration particles is assumed ndglble.

Results for this instrument follow:

raw counts
Cp470 17
52.83333 Dark Counts: obtained by covering detector with black
Clean water 0.003 68.9 tape and submersing sensor in water.

0.119 110.3667
0.227 154.3462
0.401 224.0385
0.809 394.9231
1.272 586.2308
1.648 740.5
2.099 9228077

5. We obtain b/counts from the slope of a linear regression between Cp (equivalent to b for the beads) and counts:
117
slope, intercept  0.002438 -0.153438
7.9057E-06 0.00394344
r  0.999937 0.00665582

6. Multiplying the experimental b/counts by the theoretical B(6¢)/b yields the calibration scaling factor, S:
s

7 2.199E-05

To obtain (6c), 1) subtract the dark counts (see step 4) from the raw counts measured, then 2) multiply byS from the table above.

7. The test also provides a measure of the inherent noise level of the instrument from the short term RMS deviation from the average
number of counts. We translate this into the resolution of(6c) (minimum detectable signal change) in units of 1/(m. steradians).
Noise (counts) Resolution (1/[m. ster])
117 0.1290 2.84E-06

Temperature correction:
corrected value = measured value / -0.2659 x [therm. value / 548.60] 4 +1.2645
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