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University of Wyoming Optical Particle Counters
(OPCs) — continuous measurements of
stratospheric aerosol since 1971




Extinction retrieval from limb scattering

N(r) — Concentration as function of radius



Newest OPC compared to previous generation

10 coincident flights between 2006 — 2013 to characterize performance of latest OPC

new OPC/old OPC =/4/M.
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Comparisons between 2 different UW OPCs
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From size distributions to extinction

1. OPC measures N(r) in 8 size bins
2. Bimodal lognormal size distribution is fit to N(r) (Deshler, 2003)

3. Apply Mie theory to calculate extinction coefficient (Q) as a function of
particle radius, wavelength, and index of refraction

m = 1.45 - Oi LA = J0 T Emr!2 Q(r.Am)dn(r)/dr dr



Comparisons to OSIRIS: 8
flights from 2006 - 2013

Large variability in extinction during this time
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Increase coarse mode radius by 20%
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OPC vs. OSIRIS

Increase fine mode width by 20% Increase coarse mode radius by 20%

Increase coarse mode width by 20%
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Coarse mode more important than fine mode

Coarse mode radius =~ 200 nm
Fine mode radius = 65 nm
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Comparisons to OMPS
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Comparisons to COBALD Backscatter-Sonde
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Comparisons to COBALD Backscatter-Sonde
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Conclusions

No discernable

issues with OPC in
laboratory tests
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Conclusions

OPC-derived Shape of size
extinction distribution drives

consistently lower extinction, not

than satellites concentration

No discernable
issues with OPC in
laboratory tests

Agreement with
COBALD follows
similar pattern

2"d mode
dominates




Thank You

* OSIRIS team: Landon Rieger, Adam Bourassa
e COBALD team: Jean Paul Vernier, Frank Weinhold




Comparisons between 2 different UW OPCs

average of four L jPC/CPC ratios +/- 1 SD 0.45 um PSL
T T

i MS 38

>0.75 pm channel Ja
>0.15 pm channel - - APS

‘J>
o
T
1

Counting efficiency

>0.25 pm channel _ _ —
NG | -
T i | il 1

= 35F ) .

- P [P T
il1lix - LT 5l _

_ B et | p
- /—“\ 1 1

N
3]
T
m—
.
———
1

N
T

N

w
T
1

0.25 - 0.5 zm channel concentration (cm 3)

W
_
T
-
3=
¥ o
1

N,
r‘m"’ﬁk‘g da ) |
el
. it

o R P, oy 1

|
\
\
o
o 3}
T
-

80 100 120 140 160 180 200 220 240 260 280 300 0 5 10 15 20 25 30 35
Radius (nm) time (min)



OSIRIS AOD
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