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1 Abstract 7/ Refractiveindex

High quality aerosol optical properties are essential iélige mea- The method describe by Thomas [3][2] has been used to retrieval t
surements are to be used to quantify the atmospheric eftdcts 51 Aerosol Generation refractive index of the aerosol from the measured absorption spect

aerosols. The optical properties can be directly used totduahe An example fit is shown In figure 6, complete with the associated re
radiative effects of the aerosols on the atmosphere. Thstlagsults fractive index in figure 7.

from a set of laboratory measurements of the optical praaseof Sa-
haran dust aerosols representative of those found in thesatmere
are shown. The extinction cross section spectra has beemueéd
by IR Fourier transform spectrometry. The size distribodi@f the
aerosol are measured directly by two instruments; a segliembil-

Ity particle sizer and counter and an aerodynamic partizkr.sCon-
version of the extinction cross spectra to refractive ingethen ac-

Generation of mineral aerosols with a suitably high numbarsty
was difficult. Our commercial disperser could not generatii-s
ciently high number densities, so we designed our own dsgper e T 1358 Ny 7.827E+06 cm” Ry 0114 um S2.046
A photograph of the aerosol produced is shown in figure 3 destab |

aerosol can be produced at high number densities over mamg ho
(see figure 3 right). bllwas used as the carrier gas.
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2 Motivation ’ |
The project has a number of end aims; to allow further assessm e . E
of the role of mineral aerosols in atmospheric chemistry raiative <
tranSfer’ and to improve Sate”ite retrievals Of aerOSOIS' :: R i o%,:;‘ﬁg L e T s T ALHfoﬁ";

Uncertainties in satellite instruments retrieval scheaie®rosol pa- O e iy B - | £
rameters are currently limited by our knowledge of the @dtoper- . . ]
ties of several aerosol types including Saharan dust. Tigisdual- T o i 1000 2000 2000 vemamber (o 200e s00e

Ity reference measurements of the optical properties @dl\aalue to
satellite instruments (for example ATSR/2, AATSR, MIPAS, MSG
HIRDLS, TOMS, MERIS).

E Figure 6 Top: Measured spectra (dots) and fitted spectrasflifB®ttom: residual.
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Figure 3 Left: A typical high number density aerosol gensslaising the aerosol
3 M et hod disperser. Right: Example of a measured size distributiore evolution, vertical
dotted lines represent when spectra was measured
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The extinction cross section is related to the optical rassion by:
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Where: 5.2 Aerosol Cdl Wb ]

T Transmission. 5 m :
£ Volume extinction coefficient.
x Measurement path length.
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The volume extinction coefficient is given by:

B(A) = /OOO Text(r, m, \)n(r)dr

0.1

k

©

[AV]
H\HH\‘HH\HH‘\HHHH‘HHHH\

Where:

oert  EXtinction coefficient.

r Particle radil.

m Particle complex refractive index. Figure 7 Inverted complex refractive index of the Cape Vesa@ple (black line).

Blue line indicates estimated uncertainties. Crosses shevexisting published
data [1]

A Wavelength.
n(r)dr Number of particles between radiandr + dr.

Hence to obtain the extinction coefficient,,,; we require the mea-
surements of the optical transmissi@nas well as the particle distri- :
bution, n(r). 8 Conclusions
The preliminarily results shown in figure 7 show the diffrances be
tween current data and this new data set. Significant diffrances ex
In the optical properties. In the following months these resultsheill

finalised and published.

4 Samples

The main sample used durring this work is a wind blown sedimen
sample from Cape Verde. Due to the geography this sample 4s rep
resentive of the wind transported dust from the Sarahammedihis

their optical properties. Technical Report AFGL-TR-79-0214, Air

sample was first dried before dispersal in the experiment. Figure 4 The small aerosol cell Refer ences
_ The MSF small aerosol cell has an optical path length of 30 cm [1] tEhr'CIP' Shetttle an:]l Roberctl \t/x Fef?n.t Mc;dhels T%r.tthe a_ertc_)sols \
5 EXper Imental Setup Spectral intensity measurements are made using a Bruker\#d@s. € lower atmosphere and the enects of humitdity variations o

. : . surements of the detected intensity are obtained with atitbw the

— ¢ Sl aerosol to calculate the transmission spectriifm,). Force Geophysics Laboratory, September 1979.
S pe M | [2] G. E. Thomas, R. G. Grainger, and R. A. McPheat. A new metho
S 53 Sizedistribution measurements of retrieving aerosol optical properties form IR extinction measure
' ments.COSMAS annual meeting Bristol, 2004.
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Figure 1 Photograph of the experiment. left; the aerosdiieldle; the disperser Figure 5 The Aerosizer. /\'\:"/_\‘“"" C O S M AS I
right; the Aerosizer. | | | The particle size distribution is measured by an AerosiZz2mntan-
Figure 1 and 2 outlines the basic configuration of the expemis ufactured by Amherst Process Instruments. It is able to oreabe -
undertaken. The aerosol is generated from a powder sampitan particles aerodynamic diameter in the rangeu5to 700um. The 5 EnvironmeNT
Introduced to the small aerosol cell. The aerosol cell hasalpvin- technique is independent of the particles refractive indbex we do —
dows fitted, allowing the aerosol absorption to be measuredhe need to know the particles density. This particle sizer &lakble to
Fourier Transform Spectrometer, FTS. Particle size thstion of the other users of the MSF on request (depending on the chentoa ¢ ,
aerosol is then deter_mlnec_l and the_ aerosol then exhausted fnme patibility of the Aerosizer LD to the aerosol). 2
cupboard. The configuration also included a water bath tavailhe _/ C C L R C
relative humidity to be controlled from O to 50%. ___/_ﬁ,
Bruker FTS 6 R%lets
\I/ Figure 3 shows the measured aerosol size distributionh®spectra
© s ® [ generation [ “Cell” [ size measurement [ cupboard shown in figure 6. The lower size limit of the Aerosizer LD isand
\l/ 0.5 um and is a function of the instruments Photo Multipliers Tube
Sample flow > —- (PMT) voltage. Unfornatly the particles were of a smallaesiand
Optical path: > the instrument was only sensitive to the tall of the distitou

Figure 2 Simplified diagram of experimental configuration.




