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G] OPtical Instrumentation Description

. B\ Nephelometer (TSI

- 700, 550 & 450 nm
_ heated Inlet

- Anderson~©gren correction

+ 3-APSAP (Radiance)

- 648.1,522.7 & 448.1 nm
_ heated inlet

- spot size, ﬂow, Bond corrections

+ 1-\ Photothermal Interferometer (BNL)

- 5352 nm
_ maiden clePlogment

BROOKHEVEN

Brookhaven Science Associates NATIONAL LABORATORY




Examl:)le of ﬂight Patterns discussed toclag

Outbound: characterized bg below) in cloud and above cloud measurements

Inbound:  characterized ]:)9 level ﬂight below cloud (toclag’s 1Cocus)

I

Altitude (m)

Longitude (deq)
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Outbound: ':liglﬁt 0810284

. B, decreases from ~6 Mm~ (-72°) to ~1 Mm™ (-77.7")
o By <3 MM (717 <23 Mm™ (<7575 <14 Mm™ (<747 ~11 Mm~ (-75.57); ~0.5 Mm~' (76.5")
. Biccat ~2Mm™? (71775 ~9 Mm™ (-75.37); ~8.7 Mm™ (-74.57); ~6 Mm™ (-77°)

ac: above cloud; bc: below cloud:; ic: in cloud

40 | | |
Outbound flight: 081028a
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‘F:liglﬂt 081028a: Inbound

| | | | |
Flight: 081028a (level flight, 125 m asl):

Neph (red) —— PSAP (red)
Neph (green) —— PSAP (green)
Neph (blue) —— PSAP (blue)

L evel ﬂight: 125 m
-77" (-18.57) to -71" (-18.35)

B, Near shore influence

B.pe: essentia”g no abs excePt

Longitude near shore

. SSA: 0.96+0.026 (=77 to ~73")
—@— A=700 nm

I Near shore SSA(N) suggests

presence of urban Po”ution

(Bergstrom et al. 2002; Collaud Coen, et al.
2004 & Meloni et al. 2006)

Single Scattering Albedo
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~light 081028a: Inbound

2.5 :

—@— SAE (red-green)

Scat. Angstrom Exp.

-74 -73

Longitude (deQ)

“[~m AAE (red-green)

Abs. Angstrom Exp.

AWVR“‘W

74 73
Longitude (deq)
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SAE (=77 to -747):1.0£0.25

SALE ~1 suggests presence of Iarge
Particles....sea salt (?)

SAE increase near coast: presence
of smaller Particles

Weak B, signal (<1Mm™)
AAE (=77 to -747): 0.011+0.048
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Outbound: Flight 081101a

. B decreases from ~20 Mm™ (-72.5) to ~1 Mm™ (-74.6")
. bf;at ~15Mm? (71.17); ~0.2Mm™ (-737); ~IMm™ (-757); ~0.6 Mm™ (-77")
o B ~15 MM (71775 ~9 Mm (-747); ~7 Mm (=75.5°); ~8 Mm! (76.47)

ac: above cloud; bc: below cloud; ic: in cloud

[ I I
Outbound flight: 081101a
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Flight 081101a: Inbound

| I I I
Flight: 081101a (level flight @ 120m asl)

Level Higlﬁt: 120 m
-77" (<18.5°) to -71" (~18.35")

B, Near shore influence

B essentia”g no abs except
near shore

SSA: 0.98+0.0%1 (<77 to -727)

Near shore SSAN) suggests

urban Po”ution (Bergstrom et al. 2002;

b 3 Collaud Coen, et al. 2004 & Meloni et al.
~®  A=550 nm 2006)

—@— A=700 nm
—@— A=450 nm

Single Scattering Albedo

Longitude (deQ)
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~light 081101a: Inbound

¢ SAE(redrgreen) SAE (-76.5"to ~7%"): 0.57+0.23
SALE <1 suggests presence of Iarge

articles....sea salt
P

Scat Angstrom Exp.

Coastal imquence last 11O kms

] ]
-73

Longitude (deQ)

Weak B, . signal (<1TMm™)
AAE (-76.5" to -73"): 0.0%9+0.56

last ~110 kms, AAE incr. from ~0 to 1.7:

suggests presence of OC aerosols;
(e.g., Barnard et al., 2008; Kirchstetter) et al,
2004)

Abs. Angstrom Exp.

Longitude (deq)
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Near Shore SSA

Longitucle range: /1.5 to -/0.5
Nominal Alt: 120 m
SSA Angstrom EXP:

flight 081028a:0.037+0.027

flight 081101a: 0.098+0.04%

flight o81pa: 0.011+0.025

Flight: 081028a
—— Flight: 081101a
—-— Flight: 081113a

, I I
500 550 600

Wavelength (nm)

SSAN) suggests presence of urban Po”ution

Bergstrom et al. 2007 & 2002; Collaud Coen, et al. 2004; Meloni et al. 2006; Sololik & Toon, 1996
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Photothermal lntc—:mcerometrg (PTI

Itis highlg desirable to clirectlg measure aerosol absorption & without interference from

aerosol scattering

Photothermal Spectroscopy

OPtical Encrgg Thermal

interaction Transfer Effects

Radiative Relaxation |., A Temperature

Thermal Relaxation A Density Change

Sample
Heating ™

Absorption

Metastable state A Pressure

Chemical Rxn ™| Chemical change

PTS relies on the thermal clissipation of sPectr8”9 absorbed energy forits signal
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Maiden Deplogment

l:light 081028a inbound Ieg

—— Neph (550 nm)
—— PSAP (550 nm)

— PTI (532 nm) WMMM

3:45 PM 4:00 PM 4:15 PM 4:30 PM 4:45 PM 5:00 PM 5:15 PM
10/28/08

UTC

Sedlacek and Lee, 2007
Sedlacek, 2006
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Summary of Observations.....so far

B.... in cloud observed to be very low (=2 Mm™)

Coastal influence obs. within 100 km of shore.

Scattering Angstrom Exponents (SAE) ~1 (ancl Iower) observed. Indicative of

Iarge Par’cicles

ExcePtionang weak absorption has, so far, Preventecl meaningicul extraction of

AAE trends for cloud Penetration.
B abs very small (<1 Mm™)

Absorption Angstrom Exponents (AAE) <<l over ocean: B, uncertaintg or

increasing imaginarg Part of the RI with wa\/elengtn.

SSA wa\/elengtn clePenclence suggests presence of Po”ution near coast & no

evidence of coastal dust (beiow cloucb

Maiden cleplogment of PTI.
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