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» |ce and dust are prevalent in the solar
system

* Impact ionization fime of flight instruments
on fly-by spacecraft need laboratory
support

« Dust impacts into ice may be an
overlooked production mechanism for
organic chemistry
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Dust Parameters :

Size ~0.1-T ym

Velocity ~ 1-100 km/s
lron,
Aluminum,

Composition  Graphite,
Olivine,

Latex, etfc.
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Time of flight instrument on fly-by spacecraft seek 1o
measure organic chemistry in icy dust.



Time of flight instrument on fly-by spacecraft seek 1o
measure organic chemistry in icy dust.

Amino acid molecules shot at solid targets fragment
at typical fly-by speeds (~5km/s).



Time of flight instrument on fly-by spacecraft seek 1o
measure organic chemistry in icy dust.

Amino acid molecules shot at solid targets fragment
at typical fly-by speeds (~5km/s).

Complex organic molecules in ice may be shielded
from Impact stress by the ice matrix.



SCIENCE QUESTION

Does complex organic chemistry in ice survive
Impact at typical fly-by instrument velocitiese

(spoiler: yes)
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LYSINE RESULTS
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LYSINE RESULTS
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LYSINE RESULTS

| Impactor velocity: 6.7 km/s

Log Amplitude

W1 | 17.94u__$w~| H | 19024
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LYS-GLY RESULTS

Impactor velocity: 4.8 km/s
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LYS-GLY RESULTS

Impactor velocity: 4.8 km/s
Lys-Gly concentration: 0.1 M
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SCIENCE QUESTION

Carbon dust impacts in H,O may produce CO.,,

but can frace CO, be detected by our
iINnsfrumente

(spoiler: yes)



RESULTS

BUBBLED CO,

HEM

HEM

LSyl | H8M™

Impactor velocity: 15 km/s
CO,-H,0 mole fraction: 6 E-4

ngz'L6 | HSM*
= nOL'EL | HiZAW
— noL'o9S | 94ur Reere e
neL'¥S |
neL's¥|HzZOD*
= :mN.T._ Yot
noE6E | H«r
B no'Ze | HZM® W
—  nyOEZ| BNm*
:mm.m: W
HIM noo'glL | LM
B no6'0 | H+*
11 1 | | 1 1 1 _ 111 1 1 1 1 1

apnyjdwy boT

Time of Flight (us)

12

10



17

HEM

HEM

LSyl | H8M™

RESULTS

Impactor velocity: 15 km/s
CO,-H,0 mole fraction: 6 E-4

ngz'L6 | HSM*

— nOL'EL | HiZAW

BUBBLED CO,

= nOL'9s |- Odurrizgpe] T

B I =
NOE6E r
— nozel HZM® M
—  nyOEZ| BNm*
nzo6l | W
— T
HIM noo'glL | LM

B nge'o| H+*

apnyjdwy boT

Time of Flight (us)

12

10



‘
18

UPCOMING EXPERIMENTS:
GENERATION OF ORGANIC CHEMISTRY

« Determine CO, detection limits
« Generation of CO, through dust impact

« Generation of complex organic chemistry
« Stepped complexity

[2] Wikimedia Commons
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UPCOMING EXPERIMENTS:
DETECTING ORGANIC CHEMISTRY

* Infroduction of salt compounds

« Known linear combinations of amino
acids

 Fatty acids in pure H,0

P NRSA « R

[1] NASA JPL
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