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Enceladus Plume

£

.

hydrothermal vents

= A

WATER-FILLED CORE

—

ORGANICS CONDENSE ONTO ICE GRAINS

lcy moon in the Saturnian System
Sub-surface ocean escapes through ice layer
— Plume particles carry chemical composition of the ocean

- Can life be found in the oceans of Enceladus? 5



What happened so far...
Cassini-Huygens mission in 'r? Saturinan System

23 Enceladus flybys 2005-2015

|




What happened so far... | Irsi

Cassini-Huygens mission in ’rh/eSq’rurinan System Cosmic Dust Analyser (CDA)
o)

23 Enceladus flybys 2005-

15 Plume grain measurements




Cosmic Dust Analyser (CDA)

»Jack-of-all-Trades* Dust Detector:
* Interstellar and Interplanetary Dust
* Saturnian Ring & moon composition

* Determine particle velocity

Sensitive area: 200 cm?

‘v\.‘
h\ ) —
" Mass resolution: m/dm=50

Designed for anorganic particles with

low number density.
Plumes like these were not expected
during CDA's design phase

Only faint clues from Voyager 1

(1980)....

Image Source:
NASA/JPL

- ESA L4 needs a dust detector

designed for the plume environment! .



Optimizing for the Enceladus plume environment
Starting at CDA... i

Sensitive area: 200 cm? — Way too large: >3000 particles/cm?2/s expected!

Mass resolution: m/dm=50 =—> Higher resolution required: Identifing organic

molecules (isobars) without ambiguities

Mass range: 1-200 amu —

Higher mass range required: Organic compounds
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Optimizing for the Enceladus plume environment
Starting at CDA... 4 ...arriving at ENIJA:

Sensitive area: 200 cm? » Sensitive area: 1 cm?

Mass resolution: m/dm=50 —> Higher resolution required: Identifing organic
molecules (isobars) without ambiguities

Mass range: 1-200 amu  — Higher mass range required: Organic compounds

L L) = e e TAEE TS0 —




Optimizing for the Enceladus plume environment IRS "
Starting at CDA... / ...arriving at ENIJA:

/
Sensitive area: 200 cm? » Sensitive area: 1 cm?

Mass resolution: m/dm=50 » Mass resolution: m/dm=500...1000

Mass range: 1-200 amu  — Higher mass range required: Organic compounds

R CUr In larger Mo —




Optimizing for the Enceladus plume environment

Starting at CDA... / ...arriving at ENIJA:
Sensitive area: 200 cm? ‘ » Sensitive area: 1 cm?
Mass resolution: m/dm=50 » Mass resolution: m/dm=500...1000

Mass range: 1-200 amu > Mass range: 1-1000+ amu




Enceladus Icy Jets Analyser (ENIJA)

/

Reflectron

lon Multiplier

Sensitive area: 1 cm?2

Mass resolution: m/dm=500...1000
Target & Acceleration Section Mass range: 1-1000+ amu 10



Enceladus Icy Jets Analyser (ENLJA)

lon Multiplier

/ Reflectron

I
Target & e pQrﬁC/e 3 Sensitive area: 1 cm?

Acceleration Section --.8km/s ) Mass resolution: m/dm=500...1000
Mass range: 1-1000+ amu 11



Enceladus Icy Jets Analyser (ENLJA)

lon Multiplier

/ Reflectron

Target & Acceleration Section 1) Mass resolution: m/dm=500...1000

Sensitive area: 1 cm? Mass range: 1-1000+ amu 12



SIMION lon Optics Simulation

lon Multiplier Reflectron

Target & Acceleration Section ) Mass resolution: m/dm=500...1000

Sensitive area: 1 cm? Mass range: 1-1000+ amu 13



SIMION lon Optics Simulation IRs:

lon Mass: 1000.00 amu | lon Energy: 1...10eV

10
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ENJIA is propelled by the heritage of previous instruments Irs
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Still got questions?
Join the science and instrument team?

To study:

Double Spectrometer for simultaneous
Cation and Anion Measurements
Hybrid Spectrometer (TOF + Orbitrap)
High-rate PVDF subsystem
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Habitability and Biomarkers

/
NUMBER OF CARBON
ATOMS IN LIPIDS Strong indication of biotic
or pre-biotic processes
Measure fatty
acid and/or ISOTOPE DISTRIBUTION
isoprenoids IN ALKANES

AMINO ACID
ABUNDANCE PATTERN

Measure amino
acid distribution

Is Life Finder: The Search for Life in a

isotopical
ight
Yes

e: Reh et. al: En
oon, 2016
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Image S
Habitabl

0
Strong indication of
abiotic processes
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lon Start Energy = 1...10 eV

ENIJA Mass Resolution
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