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Introduction: The chemical composition of aero-

sol particles is of importance to understanding the be-

havior of planetary atmospheres. Despite previous 

ground-based, orbital, and in situ probe measurements 

the chemical composition of particulates in the Venus’ 

UV-absorbing layer is still unknown and is likely do to 

the aerosol activity. Even though laboratory scale aero-

sol mass spectrometers exist, there are no in situ in-

struments that can perform this analysis with the mass, 

volume and power restrictions of a planetary mission.  

We report on current development of the Advanced 

NanoJet Aerosol Separator Apparatus (NJASA) aimed 

to extend the capabilities of the existing JPL mass 

spectrometer (QIT-MS) [1] to analyze particulates in 

planetary atmospheres during subsonic probe descents 

or as a part of aerial platforms, see Figure 1. The pre-

liminary concept relies on the JPL piezoelectric valve 

[2] as an adaptive front-end pressure control that main-

tains the flow rate despite changes in the atmospheric 

pressure. Apparatus will assess acidic aerosols in the 

0.3um-3um size range relevant for Venus haze layer 

[3].  

First modeling results indicate near 100% transmis-

sion efficiencies [4] when relaxation tube is maintained 

at 2Torr - 10Torr pressure. This is achieved with help 

of the differential pumping system with miniature 

Creare scroll (mSP) and turbo-molecular (mTMP) 

pumps, see Figure 1. These results were supported by 

laboratory tests involving silver nanoparticles embed-

ded in inkjet droplets. In these tests the NanoJet flow 

cell operated in the air for four hours without clogging 

or change in the operating pressure [4], a crucial re-

quirement for long term atmospheric sampling applica-

tions. 

We also present measured QIT-MS performance in 

determining isotopic abundances of noble gases in 

active [1] and passive [5] pumping regimes. These are 

further supported by the simulated QIT-MS responses 

to noble gases [6] when our instrument is deployed in 

the small hypervelocity atmospheric skimmer, such is 

the Cupid’s Arrow Venus’ mission concept [7]. 
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Figure 1: Advanced NanoJet Aerosol Separator Apparatus concept to sample the Venus’ atmosphere through an adaptive JPL 

piezoelectric orifice [2]. The NanoJet flow cell is designed to aerodynamically focus aerosol particles near the flow axis and 

keep lighter gas molecules (96.5% CO2 & 3.5% N2) off axis [4]. The narrow beam of aerosol particles leaves the outlet nozzle 

and enters the QIT-MS, where it is vaporized and chemically analyzed. 
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