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Aerosol size distributions —

nucleation to coarse mode
Dave Rogers, NCAR/RAF

Aerosols & TOR]

CRO science goals

» \ertical distribution of aerosol particles

» Stable layers &

stratification

— characterize structures shown by HSRL

» Sources, transport & mixing of particles
— especially new formation
_ association with trace gas data

« Scavenging/removal processes



Aerosol instruments

UHSAS — Ultra-High Sensttivity
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* 60— 1,000 nm in 100 size bins,
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Aerosol instruments

two WCN in cabin




Operator reminder = Log positions of 3-way valves on chat!
Typical = AD or CF

tall HIMIL gvfs 498R detail
aerosol + trace gas sample air
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1/4" 0.d. ss

WCN
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diff. batt.

trace gas

@ teflon tubing, 1/4" o.d.
@ TSI black conductive tubing, fits 1/4" hose barb

shared exhaust manifold




pressures (mb])

Aerosol diffusion battery
- removes smallest particles
- stack of 8 screens 100 um mesh

fractional penetration of aemgol thmugh diffusion battery with 8 screens
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UHSAS size distribution measurement — 10 Hz

Single particle optical
scattering measurement
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UHSAS tracks WCN’s RF02 -Jan 27
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Question: are WCN equivalent?
change 3-way valves to flip/flop WCN

AEROS 4904

det: Edit View Displays Windows Help
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Caution: splash artifact aerosols in

altitude, temp,
dewpt —
inversion

aerosol > 1um in
BL detected by
CDP

Aerosol conc
greater in BL.

spike in clouds =
sampling artifact
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hPa

UHSAS - how to recognize bad data?
- USCAT saturated 4.1 v
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TORERO, Flight #tf01
01/06/2012, 22:14:00 - 22:14:30, 30 second average

10~4 W&m&%
UHSAS - how to E -
recognize bad data? ol ]
- size distribution s E 1
.. o gl _
unrealistic gaps & bumps | 38 ¢ :
8] B .
10~1 = =
10~0 i AT Y N I Y N TR N N ' I ||_r|-||_|.‘| ||1|| L ]
0 20 40 (1) a0 100
Bin #
10~4 = [ [ [ [ [ T T | [ [ [ [ [ T 1 3
g 103 ~
~ - ]
* B ]
a] 1072 = M =
on - -
] - .
|_| - —]
o - i
S
= 10~1 _
o) § §
10+0 | | I I N I | | | | T ‘ﬂ
10~-2 10~-1 100

Diameter {(1mm)



UHSAS flight measurements
http://www.eol.ucar.edu/ ~dcrogers/ TORERO/ uhsas/
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| 19Jam RFOL | ok |
| 21Jam RFO2 | ok |
| 24-Jan RFO3 |




— aerosol data in netcdf files

Analysis In Progress

A. Quality assessment for UHSAS & WCN

B. Regions of enhanced/suppressed aerosol concentrations.
Aerosols as tracers
Connections to airmass (thermodynamic markers)
Probing structures revealed by HSRL
Relation to trace gas data & photolytic production

C. Can we identify regions with new particle generation ~7 — 30 nm ?
- compare WCN's & diff. battery data

- position of 3-way valves in log books & chat logs

D. Effects of clouds on particle removal, scavenging



