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Upper Gloud Layer (2); Middle Gloud Layer (3); Lower Cloud Layer (3); Lower Haze Layer (2) Figure 1. A 440 nm diode laser projects a focused beam out a window into the air-
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68- MODE #1(>0.6) SIZE DISTRIBUTION SIZE DISTRIBUTION - i " 4 -5 stream where it is intercepted by individual cloud droplets. Droplets that have no

6. MODE #3s, & w0 1 | A organic carbon (OC) in them will only scatter light, which is collected by the AFN optfics.

1 UPPER CLOUD (TOTAL) Emitted light from fluorescing droplets, that contain even small amounts of OC, will also
be measured by the AFN, along with their scattered light.
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by Firebird Biomolecular Sciences who
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. . . . , - The availability of small, high-powerd
Knollenberg Et Al. Proposed the Possible Composition and Phase Of Venus Cloud Particles UV diode Iasejr,s led us to c;c,’oo'ie 440

TABLE 1. Summary of Venus Cloud Properties Emission [nm] nm.
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Region km K A pm Compositionf

Upper haze} 70-90 225°-190° 0.2-1.0 500 04 H,SO, + contaminants
Upper cloud 56.5-70 286°-225° 6.0-8.0 (1) 1500 Bimodal H,S0O, + contaminants
04and 2.0

Middle cloud 50.5-56.5 345°-286° 8-10 gi % gl;g?;a?lo H,S80, + crystals L a b O rato ry S t u d i e S
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T T Figure 3. The relationship
Collection Angles 168° — 173 between the light scattered by an
— illuminated single particle, as a
function of size, is non-monotonic
and highly sensitive to the
refractive index of the particles,
- as highlighted by the vertical red

lines.

o
o

Lower cloud 47.5-50.5 367°-345° 612 (1) 1200 Trimodal H,S0O, + crystals
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The refractive index of the Venus
droplets will be extracted by
exploiting  these  oscillating
features.
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Middle cloud region Optics an ]\ The extraction algorithm uses

55 km 1.42 + 0.02 1.42 £ 0.015 had compositions with a range T M R N R i machine learning trained by

AFN Setup .
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Upper precloud 1.46 + 0.01

3::; m"’“d .30 £0.01 75%, 80%, 85%, 90% and 95% mixed with 0.0, 0.1 and 1.0 mg/ml of formaldehyde nebulized to create a polydisperse mist.
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Current Status of the AFN

. o .. , . - —_ . =l : P SN A  Laboratory studies of a prototype AFN have
The AFN Design Criteria is Based on the Results of the Pioneer Mission N Figure 5. The number of delected particles, detected by the AFN, drawn as a @AY 7" Rk been completed that demonstrate that

. . . function of the polarized light scattering intensity, is shown here to illustrate . .
And the Aims to Address Questions that Were Raised by Them how the Mie os’zi,,aﬁons cgn he observ‘zd P the'sye frequency distributions. polarized, scattered light and fluorescence
| o _ _ | o | emissions from single particles > 1 ym can
Detection and derivation of the equivalent optical diameter (EOD) of individual particles

: g i r L be detected at a distance of 20 cm from the
from 1 — 10 um with an accuracy of £20% (limited by uncertainties in refractive index). The AFN detects scattered light, polarized in the same plane as the '
A I illuminating light (P-polarization, blue curve), and scattered light in the SENsOrs.
Derivation of particle number concentration < 5000 cm over the specified size range . A DA A A1 1 .. 1. plane perpendicular to the incident light (S-polarization, green curve). ' o |
with an accuracy of £30% (limited by uncertainties in particle velocity) . IR T T T L The mission-ready AFN’s opto-mechanical
o | . | o o : - I The vertical dashed lines highlight several of the regions of the distributions and signal processing design is completed
Derivation of particle asphericity with an accuracy of +30% (limited by uncertainties in ; . | where the droplets with an acid concentration of 70% (Fig. 5a) have peaks (Fig. 4), and all parts will be in-house ready
orientation and shape of non-spherical particles). £ | NG ==t and valleys at scattering intensities different than those droplets with 95% __ for assembly by early June 2022.
“’ T . acid concentration. |

Direct measurement of fluorescence at the wavelength band between 470-520 nm with

an accuracy of *10% (limited by background light, mass of organic material and | R 2 . : :
fluorescence efficiency at the excitation wavelength of 440 nm). | N - [ Therefractive indices are extracted by analyzing these features and relating

them to theoretical and laboratory distributions.

Figure 4. Solidworks® model of the The mission-ready AFN will be delivered to
mission-ready AFN in pressure vessel Rocket Lab for integration by June 30, 2022.
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