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Scattering Meter Calibration Sheet

4/16/2008
Wavelength: 700 S/N FLNTUS-610

Use the foIIowing_j equation to obtain either dig_gital or analog_j "scaled" output values:

-1 -1
B(6;) m~ sr = Scale Factor x (Output - Dark Counts)
* Scale Factor for 700 nm = 3.569E-06 (m'sr)/counts 2.879E-03 (m'sr")ivolts
® Output = meter output counts meter output volts
¢ Dark Counts = 287 counts 0.474 volts
Instrument Resolution = 0.9 counts 3.27E-06 (m'sr’)
0.05 mV
Definitions:

* Scale Factor: Calibration scale factor, B(6;)/counts. Refer to User's Guide for derivation.
* Output: Measured signal output of the scattering meter.

* Dark Counts: Signal obtained by covering detector with black tape and submersing sensor in water.
Instrument Resolution: Standard deviation of 1 minute of collected data.
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1. For each scattering centroid angle (6c), we compute the weighting function W(6,6c), by numerical integration of sample
volume elements according to the sensor geometry.

2. We determine scattering phase functions, B(8,1)/b(A), 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(6,6c) with B(6,A)/b(A), we then compute the normalized volume scattering coefficient for each
measurement angle, 3(6,A)/b(A), with units of 1/sr: B(6c)/b for 2.00 micron diameter beads.

Wavelength, A (nm)
Angle, 6c 700
117 0.0027272

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, 117
Cp700 Digital Analog
287.0000 0.3740
Dark Counts: obtained by covering detector with black
Clean water 0.0286 368.9655 0.4740 tape and submersing sensor in water.
0.1866 519.2963 0.5710
0.4539 701.2692 0.8770
0.7465 926.5385 1.1520
1.4231 1443.0488 1.7870
2.2109 2066.1600 2.5410
2.9924 2656.5625 3.2900
3.6647 3144.0345 3.8800

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 0.00131  -0.47136 1.05561 -0.45945
0.00001 0.01167 0.00727 0.01589
r 0.99985 0.01815 0.99972 0.02481

6. Multiplying the experimental b/counts by the theoretical B(6c)/b yields the calibration scaling factor, S:
S
digital 3.5694E-06 analog 2.8789E-03

To obtain B(6c), 1) subtract the dark counts (see step 4) from the raw counts measured, then 2) multiply 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) 0.917346948 Resolution (1/[m. ster])
Noise (mV) 0.0500 3.274E-06
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