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Peternination of Real andeﬁfg)pary
REHACHVE Indices; Diamet
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(A-DWYL C PS)
_)WJ’“ ‘Two Wavelengths, Two Angles.
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— A, agy W.W. Szymanski, P. Gal, A. Golczewski, A
" |trovszky “Numerical and experimental study of the
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--—pérformance of the dual wavelength optical particle
= '— spectrometer” (DWOPS) J. Aerosol Sci.,38 (2007),
— ———167.

® Aerodynamic Particle Sizing

— Wilson J.C., Liu B.Y.H., "Aerodynamic Particle Size
Measurement by Laser-Doppler Velocimetry", J.
Aerosol Sci. 11:139-150, 1980.
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%ﬁs 10--30 and 150 -170 for each beam
— s \Wavelengths: 685 and 532 nm
=k Signals for each particle
s Size:
— 1. Opto - mechanical assembly: (45x45x15) cm
— 2. Electronics: (45x25x10) cm
® Total instrument weight: ~15 kg.
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RES[IONSE of the DWOPS for!ﬁ-_‘...
Splierical, Hom‘@eneous Particles

B\ IMETcal Prediction of Performance
=20.1 ,Jm <Dp<10 Lm
$ 36 10 arlthmlc intervals

= Real’i 'Tractlve Index: 1.1 to 2
® ] 59 Ilnear intervals

= __:ag_mary Refractive Index: 0 to 1

i T

=~ e 21 |inear intervals

~ '-

-l.l

: = -Usmg the 4 measured signals and a numerical search,
-~ find the numerical particle that produces 4 values that
- are closest to the measured particle’s values.

® Upon a match, announce the physical diameter, real and
Imaginary refractory index.



REslts of Numerical Experiments
SESignels plus noisetand: retrievalof
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SRESiS, 0f Numerical EXperiments

SESIGRals plus noiseranad retrieval of Indicies
BIRRETACHORNEOD00NIAHIGIES)E

e Real Index f ,
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DIWORS I\ umerlcal Eernmﬁ

RESUIS

S Re m@ye o particle sizes are typically within
110061 C JU‘ he challenge value

JREtrl M d Indices are typically within 20%
| ___-Jd;. '% Challenge value
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LAl MEastrements

—

VBLerals = DIMA | Q;W'GPS
D) -

DHES.  |0.589 |0.588 +
1 AlJ-J.J ] 0.01

_)rJE\ = 0.846 [0.834 +

=5k 5+o 0] 0.03
= PSL - 1.00 |0.949 +
[1.59+0.0i 0.01

Ink (SM745) |0.845 |0.811 +
1.70+0.32i 0.08




SWeleecimetde Determination of
AETOUYnamiciDiameter:sSchematic™
aemNViisen,and it (1.980)

AEROSOL

CLEAN AIR

'
RECEIVING PHOTOMULTIPLIER
BEAM  FOCUSING gp'fr‘l‘"'c's WITH PREAMP
LASER  SPLITTER

OSCILLOSCOPE

Fig. 2. Schematic of the LDV system.




entalrand TFheoretical™ l'est™

J.C. Wison and B. Y. H. Liu
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— Reduces molecular
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SRHysical’s _ ‘from the DWOPS

AéfJJ\/ff i "|c Diameter from the
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AEoeSpheric ~.,artlcles

| Density,

——

- Rea Refractlve

ry 'n_J

Imaginary
ractive Index

1.4 1.46 0.0

T 1.9 1.93 0.66
On

s

Sulfate 1.77-1.84 1.47 -1.54 0.0

Dick, W. D., Ziemann, P. J., & McMurry, P. H. (2007). Multiangle light-scattering
measurements of refractive index of submicron atmospheric particles. Aerosol/
Science and Technology, 41, 549-569 (2007)..
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NEXIUERIMENTS showsthat coated artlcles W|th
INEOUIERCOrES SCAlLE Aty to spherically
S /rrum rically coated particles. Need to look at
UIEDVO PS to coated particles

(Iegu lar: particles constitute about 20% of the
= 2L Gspherlc aerosol and will be characterized in
&= some way or another with the A-DWOPS.

r-:lll"-' -;

= '-'"— TBD. How many angles to you need to usefully

g =

.'ui.“ ,1

L11)

~  Ccharacterize the phase function?
— | want to compare it with the Cavity Ring Down etc.
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