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= The life on the Earth arose when first forms of
iving matter could replicate itself and pass this
property to future generations.

= Long term investigations show the necessity of
following conditions :

- the a biotic synthesis of homochiralic polymeric
macromolecular structures,

- realization of pre biotic selection of molecules with
have ability of self assembling and ordering,

- breaking of mirror symmetry for this molecules in
processes of monomers creation.

= It has been shown that creation of the living matter
based on statistical sampling with replacement of

monomers is impossible. (r. rrank 1953, M. Eigen 1970, 1. Prigojin
1980, V- Goldanskii, Vo Avetisov: 1986)




The long search for naturall phenomena corresponding
to these conditions wasi unsuccessful.

But in this period in the laboratory the; real possibility: to
synthesize, key: monomers;fiorming dififerent

PiepolyMers: has PEEm SNOWR; (& Weller 1828, J. Leb 1906, A,
Oparin 1924,°S. Miller, H. Urey: 1955 'S. Fox 1977.)

Tihe system| approach has Been tsed according torwhich
the abilities off these analogs off natural. phenemena
Were considered joimntly: with: main reguirement fior
erigin ofi lite. Thisiappreach helped: in selving the
maln prokiem.

S0, the new! features of plasma torch generated with' the
meteorite Impact and final conditions of IMpPact crater
could meet the main requirements needed for creation
of the primary. forms of life.
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J Under the inruence off SHVI
jon| (Fight) are Iaentical.




During adiabatic
EXpansion;, iNia Mode of
«firee> fily, the medium; of
plasmal terch hias the

fellowing tnigue

Properties:

Elgsseciation off the elements In a new: compoeunds: 1Nl plasma-
chemicall Processes;

Hinsure off IFfreversivle eharacter of the reactions with: fast
fEmoVve off ani Intermediate preducts fromi the area of the
[EaCLIONS)

Hinvolvingl off these products ini the, subsequent Processes
leading| to) their complication;

Hfast: seli-assembly anadl erdering of OC due to the, processes of
plasma catalysis;

Ehypothetically, breaking off mirrer: Symmetry.




TThe most important, new: properties of

=

=

SHVI and of plasma torch includes:

Power density in the impact exceeds solar in ~10°-10" times.

The gnitial density: ol a substance; is: nigher then: atmoespheric In
~ 0= times.

Plasma-chemicall reactions go in thel torch; ~107 times faster
than In' laberatoery: condition.

he temperature of the plasma during «free» expansion
decreases quickly from ~107-10" K to the temperature of an
envirenment.

Possibility’ of unlimitéd  chances to)ferm: «right>» OC
PessIbility: off changing| the initialfconditions; inia AUGE range

Possibility” of injecting the' synthesized: OC! inte' a Subsurfiace
aria.




Investigation of SHVI plasma
synthesis in the laboratory conditions
have serious limitations, but
nevertheless it can be realized:

o [ theT dIFect EXpErmERts on tiie dist
PErUICIE aCEElErators,

DR thErEXpERMERtSHNOEEl RGN mPaCct
plasiia terch By IaSERIRHUERCE:

IR e SECORE CaSErare IMGUEIEarenI,
plasiial PreCESSES, PUL MOt thE PrOCESSES
Off Crater ermatien.



A scheme of the LASMA- TOFE
laser mass-reflectron:
1—vacuum: chamber,

1 2—interchangeable carriage
withrsample;

S—Getector,

44—\ camera,

5—reflector,

6—laser,

/—1lecusingl lenses,
S—neutral filter,

O—radiation pOWer meter,
10—target iliuminator;

1 1—mICrescopEe,

1 2—motorized vacuum Valve,
13—carriage; adjusting
system,

14—monitor.
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Comparison of mass spectra from laser modeling of SHVI and ones obtained in the dust-
impact experiments. Spectra were obtained: (@) under the impact of laser radiation on
the target made of the pure C and Rh mechanical mixture (b) in dust-impact

experiments using the dust particle accelerator with the impact of carbon particles on
the pure Rh target.
This ensured the identity of chemical composition of the initial components.
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Typical mass spectra of OC synthesized in a laser-generated plasma torch
under the action on pure carbon and its mechanical mix of NH,NO; for the spot
diameter ~50mkm and pulse duration ~1ns.

In similar spectra were identified 11 amino acides and carbines.
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Typical mass spectra of OC synthesized in a laser-generated plasma torch
under the action on pure carbon and its mechanical mix of (NH,),HPO, for the
spot diameter ~50mkm and pulse duration ~1ns.
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Mass spectrum of the The spectrum obtained in
laboratory experiments with d, ~2 mm and WL~109 W cm™2. Peaks corresponding to the
masses from 19 to 31C with a step 1C with high probability may be referred to the
individual fragments of the fullerenes, as well as 50, 60, 70 and 82-84C mass peaks
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Fragments of mass spectrum of the Typical spectra of carbon and

hydrocarbon structures were obtained with the d,~2 mm and WL~1O9 W cm™2. Mass
peaks containing from 480 to 540 C atoms correspond to the typical mass of “onion”-
like fullerenes, representing enclosed each into other quasi-spheres, with following
quantities of C: 60, 240, 540, 960... Mass peaks at 12-96 a.m.u. represent carbon and
hydrocarbon ion-radicals.
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Spectrum of carbon and NH 415NO3, mix received at laser radiation spot
diameter 1,5-2mMM. The mass peaks 2250, 3250, 3900 a.m.u. was' interpreted as
dendritic  type, , mass peaks; ini regions’ 1000-2000
and 2500-3100 a.m.u.- as peptides. (A full spectrum).




THE 5th GENERATION OF DENDRITIC MOLECULES:
homorganic (a) and heterogenic(6).
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Spectrum of carbon and “NH, ~NO; mix, received| at laser radiation/ spot diameter
~1 5-2mMM. The mass peaks (in region N2 1-6) was' interpreted as branched polymer OC
and cycle-alkenes (C;) based on linear acetylenic carbon (-C,-C,-) or the «sp>» carbon
allotrope. (Fragment of spectrum).
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R. Lagow et al. Synthesis of linear acetylenic carbon: the «sp»
carbon allotrope. (Science, Vol. 267, p. 362, 1995)
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July 29, 2008 Preliminary research report. Tsuneomi Kawasaki, Kenta Suzuki, Kenso Soai.

Dept. of Applied Chemistry, Tokyo University of Science. Asymmetric autocatalysis

initiated by molecular matter formed under high enetgy collisions.
Sample C
Sample D | Sample B

/ 1) washed with a mixed solvent of H,O and EtOH
(10 times, total 2 ml)

L= [Sample A-E ]

/ N 2) washed with toluene (10 times, total 4 ml)
Sample E Sample A 3) pump (dry)
Sample F
N~ CHO
I N/
=
t-Bu 1
Aldehyde 1 in cumene Aldehyde 1 in cumene Aldehyde 1 in cumene
0.025 mmol 0.10 mmol 0.40 mmol
(slowly ( ( Scale up 2 times *
(sample A-E ) — NS oH
(o] —~
Cumene, 0 °C ( ( ( // N
i-ProZn in cumene i-PryZn in cumene i-PrpZn in cumene t-Bu 2
0.10 mmol 0.30 mmol 0.80 mmol

5-Pyrimidyl alkanol 2
Yield (%) Ee (%) Config.
94 17 N

2 58 N
89 89 N
87 87 N




SIGNS OF SPONTANEOUS BREAKING OF THE MIRROR SYMMETRY
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Helium-like and lithium-like aluminum lines from a laser-
produced plasma. The polarization components are resolved.
(T. Fujimoto, E.O. Baronova, and A. Iwamae)




METEORIT IMPACT

FORMATION OF GENERATION
DISSIPATIVE OF
STRUCTURES IMBALANSED

PLASMA TORCH

PLASMA SYNTHESIS

OF
CATALYSIS MONOMERS

PLASMA SYNTHESIS OF
INSTABILITIES AND POLYMERS

FLUCTUATIONS

SPONTANEOUS FORMATION OF
BREAKING OF HOMOHIRALIC

SYMMETRY MACRO-
MOLECULES

ORDERING
AND
ASSEMBLING

SURVIVAL ZONE
CONDITIONS:
MODERATE TEMPERATURE
HIGH HUMIDITY
HIGH DENSITY OF OC

GENERATION
OF IMBALANSED
ELECTROMAGNETIC
FIELD

FORMATION OF
LOCAL PHYSICAL
CHIRALIC FIELDS

INITIAL WEEK
BREAKING OF
SYMMETRY

FORMATION
OF
HOLDING FIELD

FORMATION
OF
IMPACT CRATER

THERMAL
HEATING OF
CRATER
SUBSTANCE

IMPACT CRATER




The meteorite impact has a poessibility: tolinject
the new-created complicated OC deep) inside the
Space; body surfaces, INcluding sulbsurface Water
ESErVoIrs, SUCh as, for example, onf EUrepE;
Encelade and hitam;

IR this case the meteorite Impact has ne: natural
alternative; in creation of the initial conditions for
Origin of extraterrestrial lifie.

SUch! al pessIbIlity: Was: confirmedl by Iaboratery,
Impact Modeling experiment, IntWhich the
plasmal terch was created inside the water.



Presented results show, that on EfGRE WE ey SENIIEIRNNASOIMEDOMY.
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"Kenso Soai" <soai@rs.kagu.tus.ac.jp>

"Managadze George" <managa@bk.ru>, "Vadim Davankov"
<davank@ineos.ac.ru>

"Tsuneomi Kawasaki" <tkawa@rs.kagu.tus.ac.jp>

29 July 2008 15:40:43

Collaboration

Dear Vadim and George,

CC: Tsuneomi Kawasaki.
Attached please find the results of preliminary experiments.
Although the formation of S enantiomer was predominant,
examinantion using more amount of material will be necessary
to reach conclusions.
Best regards. Sincerely, Kenso

Kenso Soai, Professor
Eartment of Applied Chemistry, Faculty of Science
o University of Science Kagurazaka, Shinjuku-ku
Tokyo 162- 8601 Japan Phone: +81-(0)3-5228-8261
Fax: +81-(0)3-5261-4631(changed)
E-mail: URL:


mailto:soai@rs.kagu.tus.ac.jp
http://www.rs.kagu.tus.ac.jp/soai/

@)
<
Cp)
T
©
@)
-
@
o)
®
W\
o




B

e
N ///v,,,//ﬂ/ﬁ///»é

B SN |

R R

.
?r%%fwﬁ//d//////////¢4%w/w//wz//»/.
e
L R |
s
AL
AR SR
,.4/,7,,/0///;//.
R
IRNERRRE ==
SRR
SHNER
(///,/////
SR
& R

R
S
RO

A
iR,
RSN

LR
,.//.//./5/4,_

PR
,////z////ﬁ
N

SR
SRR
,//////z////; Y
|
S

S
PR

B
AR
AN 3

DNA, RNA, Proteins.

S
Y
S

R
bemiomst
R
AN
RO
L
?/4M///.U/¢/////5///////%.,//////////..
B .

i

R

Area of mass in which can be synthesized by

R
R R /,,/w»////z/////rry.
././././.r//////.//.//.%J/»///././././././/////./._/./._/.M
N

R —————

R
.

R
/////5.//.//44/.//%//5»///// 3
//////0/%/,,//////5/////?////ﬂ,,

R A
RSN |

Hyperbranched polimers,

Nucleotide$ and [+]
its oligorners

C ents
of the target

C,H,N,O

C,H,N.O,P

1, ns

ds'w

Linear-chan

inoaci

Ami

inoacids*

Am

n'w-e 'yBiam Jejnosjop

Effective diameter of the projectil, mm

Names and masses Values off synthesized in a| plasma; torch OC
depending on laser spot diameter (recounted! oni projectile effective

diameter), duration; of laser influence and the target composition.
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Amplitude, arb. units.
I I
si+

C+NINO)]

ST

40 60 80
Mass/charge, amu

Typical mass spectra of OC synthesized in a laser-generated plasma torch
under the action on pure carbon and its mechanical mix of different
elements and salts the diameter of spot is ~50mkm (their compositions
are given on each mass spectra) and pulse duration ~10ns.
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Typical mass spectra of OC synthesized in a laser-generated plasma torch
under the action on pure carbon and its mechanical mix of NH,NO; for the spot

diameter ~50mkm and pulse duratlon ~1ns.
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he most Impertant propesrties ol living
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DUring thisitime: :

SN Earmed oW theNaberaton/ anal 0gUESIo];
HatUrErPRERCMERGRISYAAESIZE tHE NUMIDER Off

KEVATONOMENSIOIF DICRIVIMENS) (7 Weller1626) 3, leb
1906, A. Oparin 1924, S, Miller, H.-Urey' 1955 S, Fox 1977...)

L GISEOVErEdrtiesrea KINGr oI mier Sy MIMEL RG]
DICORGANIC WO G L Pasteur 1662)

= SHEWEANMPOSSIpIIH/AtercreatENaChomoIEcHIes
iespondentirequirEmeERts eirIelogicalieVvel o)
complexity by simplerstatisticaliadisplaceEmMERLSs
O MONOMErS, (M. Eigen 1970, V. Goldanskii, V. Avetisov: 1986)
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Results off thernewest
research’s have shown:

B Water o ther Earthrwasalready, present
at e lIguiapRase IS 0=Z0 0 milCRE VEaIrSs
leltaly, clftar fornmlzition of =) oz,

B GhEilieiash afsens muchSeanlier thamn
AsSUMEG DEORE-INT LIME Ol the INtERSIVE
MELERHEC DOMPaREMERHORtHEN EAI)

B therdenser dust clotas  Werergenerated
CURNG fermation e the Impact Craters and
clesed ol sunlight:



mHllhistresulis contradictory, With the
Classical SCENAMOSIOFa N DIOLIE SYRLNESIS 6f
O URCERRHNERCEIOIFSURTEREEYAORNMIE
EArti atieSPHERE:

mE HOWEVER  tHEY S tEaNIEW SEaRCNES
aNEMIEIPFONGEISCOVER/A S IEWR IR KGN
srzlflldr ofoeaniles o arigelitisn) clnlel eirle)inkl
MECBRISI CONtHPULOR/ GIFCHTIRICIailie:



Properties of the medium should
Provide:

a formation of the high-molecular polymeric OC;

o appearance of the replication and genetic code;

o mirror symmetry breaking during origin of the
Isomers;

o formation of survival zone for primary living
matter.

Special Iinterest can present te finding
[denticall physical  mechanismi  providing
synthesis off OC on the “warm™ Earth and in
“cold”™ Space condition’s.



dOur investigations showed that, one of
this medium is plasma torch, arising
during SHV-meteorite impact , and which
was earlier well known.

dHowever its unexpected properties in
connection with high-molecular,
polymeric OC synthesis and hypothetical
breaking of mirror symmetry have, been
discovered experimentally more recently.
JAnother medium is impact crater.



Presented results show, that onrEurepe We may. be met
Py, Somenody.
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MAccordingl  this innovation, the main potential
PESSIDINEY: off natural: phenemenon; Was: CoOnsIAering
and analysis's: Inl COMMOon With: condition’ and
PrOcesses reduired fior origin: of life.

This: considering include; problem from synthesis
OC and symmetry: breaking te arise of first living
forms.



Problem of mirror symmetry breaking remains one
of the most important ones. It is supposed that such
breaking had happened at the stage of chemical
evolution.

0 All'erganisms living on! the' Earti are
mostly:applying inf their vitalk activity
only: one ofi the two; possible; mirkor
iIsomers o0 OC, In particular L-ISomers
OFf amINo acids:

0 [iheir solutionl can turn the, plane of
optical polarization terthe lefit (L£).

0 [IWo reasonsi Were considered  for the
symmetry: breaking: infitience: of
physical fields or'spontaneous
PrOCESSES.




Mirror symmetry breaking int OC of
meteorite origin
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tlFragment of Marechisen; meteorite

Eihe study: of alanine aminoe
acid, contained in the
Marchison meteorite has
showed that the It-
enantiomer inl its, chemical
content — the, same; as on
Eartnl - was prevailingy; it
Hifherefore, It Is possible
thati syntnesis off aminNe-acids
[N space andl on’ Earth by the
COMMONI MEChanism Was
provided.
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Mass spectra showing Important features of development of a plasma
torch andl characteristics) off synthesized OC.




dThese results allowed to propose SHVI
configuration when a meteorite penetrates
into a subsurface water reservoir.

dThis mechanism can result in the origin
of extraterrestrial life.



H,O vapor plus ice particles

HoO Ice T =~FF K

Vent to surfacea

Pressurized Liquid H,O Pocket T =273 K

rv " -
' Hydrothermmal Circulation

& Conveacting lce

Tidal Heating Tidal Heating




Laser action

Optical window

Hermetic container

]

Air in 1 atmosphere

Aqueous solution of

Underwater plasma torch

Carbon target
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P The conclusion :

a Earlier unknown: property off SHVI plasma torceh,
Provides abiogenious synthesis of high-molecular OC
on the; early: Earth, at a prebielegicalistage ofi
evelution under the Infllence of Meteokic
pombardment and origin off simple OC in interstellar
das-dust: cleuds during SHV-colliding of a dust
particles in identical physical mechanisms are fotnd
and confirmed experimentally.

o Detected experimentally: increase; off ©OC masses with
the enlargingl i plasma; fiormation: arear shows, that
SHVI" of a meteorites withi diameter bigger tham 1" cm,
can provide synthesis off OC withimasses and
properties comparable with RNA, DNA, proteins.



a Presence in the plasma torch off unbalanced electric
and magnetic fieldsiand also plasma instabilities
capable torgenerate; circular-pelarized emission,, allews
e count this medium as lecall chiral phaysical fields
providing, hypothetically, at list insignificant initial
Infiringement off symmetry: off symthesized ISeMmErs,
WhICh In' the further could define a “signi* off symmetry
off thie bieerganic world:

0" High-moelecular OC€ synthesized inia plasma tereh can
PE Intreduced In' the subsuriace Water FreServeoirs: By,
penetrating  Impact ofi the;meteorites oni the planets
and Itsf satellites withr ultra Iow: sUperiicial
temperatures: Such’ process withrnigh prebability: can
initiate the beginning| of prebiclogical stage ofi
evelution.




In the new: approach the fiollowing
Sequence Is considereds:
PHENGMENON-EVERt-Meditim

0 pPRERemMENnoN - lermation: off planets
and meteoric Dodies,

pevent - SHVI off meteorites,

0 mediums -Impact generated plasma
torch.



The life Is o{bI‘iged to emerge.
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Table 2. Amino acids identified by gas chromatography

Amino acid Water/reagent Signal/Noise Aliquot Signal/Noise
Alanine

Glycine 360 0,6
Valine

Gamma aminobutyric acid

Leucine 1296 4.9
Isoleucine

Asparagine acid 39018 318,4
Threonine 9138 T 366
Serine 420 0,5 9288 15,4
Proline

Asparagine 1039 0,3 1591 0,3
Glutamine acid 1808 6,2
Methionine

Hydroxyproline

Phenylalanine 559 4.1 26577 172,8
Cysteine

Glutamine

Ornithine 62834 125,0
Lysine 469 7,6 22596 65,7
Histidine 386 37 20545 208,9
Tyrosine 4942 2,5 122675 100,4
Cystine

Tryptophan 712 6,0

asparagine acid, threonine, serine, glutamine
acid, phenylalanine, ornithine, lysine,
histidine and tyrosine.
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100 mcm.







For molecular clouds:

We assume:

Hiv He gas ~ 99045 (&)

Dust: ~ 1% (possibly up ter 5%) ()
Estimate; for particles with @ ~ 10 cm:

ng /np ~ 108 - 102 (*)

Thermost effective: mechanismi oft H, formation: attachment to the dust particle
t,~1/vg gt op~ 1015 atvg ~10°cm/s

Collision time fier dustparticles at Vi ~ 107 ecm/s ( ~ 10% ofi particles)
t,~1/vy"ny* 20, =5"1013¢c

Therefiore, ~10* melecules are formed in ene; collision’ between, the dust particles.

Iin tfhe sa(rjne time due to attachment on the dust particle N,y,~5*107 molecules; willt be
ormed.

I.e., the, processi of H, formation; will be ~ 5: 10° times more effective. But this is valid
only for H5.

I we compare the efficiency of fermation for erganics moeleculesior for molecules based

on C, N, O, S, then impact processes will'turn te be comparable or even more
effective.

It is related to the fact that the C, N, O, S prevalence is ~ 107 times less than that of
hydrogen.
Then N > N



Yield of molecular ions for dust particles impact at V= 80 km/s

We assume:
Molecular yield ~1072— 1073
Tihe degree of ionization ~ 1072

Totallyield oft melecular ions Ny~ n;-103-10-2

Dust particle with @ ~ 106 cm and weight 3 - 107%¢ g (p ~ 3) will evaporate
~ 3f- 1077 g of the matter in the form of plasma

Tihe weight of synthesized molecules and molecular ions: 3:1071% — 3:10720 g
The number of synthesized molecules and molecular ions:
N, ~ 103 - 10
fior molecule mass ~ 20-30 a.m; u.
Check: From) laberatory dust-impact experiment (V. ~ 65 km/s)
Q=c-m-vP=8,5107= - 3:102kr (80 km/s)*7?
Q~ 2,6-101*Coulomb

N.~ 105
Tihe total amount off the matter will be
*N.., ~ 107
andl Ny, ~ 107 - 10-* ~ 10% molecules

.e., We have an agreement: by the order off magnitude



The offiered! hypoethesis oni the fellewing
expermental results isi based:

feund out 1nf a terchr asymmetric, nerequilibritim
electromagnetic fields the reguirements;lecall chirality’s

ONE IS satisfiec
plasmal Instabi

the circular-po

Iy, generation: inf a torchnI OCCUFrENCE Of
arized radiation are capable; o provide

presumable breaking of symmetry. in a place and on
time Withl process of ISemers: symtnesis Is coinciding

at amino acids

of a biolegicalland space origin Same

“sign” of chirality’s Is ebserved
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[E IMass PEaKs, of the experimentally. detected polyatomic
[ons and. thelr interpretation
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Tihe overall picture off Impact plasma generation; in Various processes in: nature
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Yield of molecular ions for dust particles impact at V= 80 km/s

WWe assume:
Molecular yield ~1072— 102
Tihe degree of ionization ~ 102

Jjotal yield off molecular ions NM ~ ni-10-2-102

Dust particle with @ ~ 106 cm and weight 3 - 10-18 g| (p: ~ 3) willlevaporate
~ 3 - 1057 g of the matter in the form: of plasma

Tihe weight of synthesized molecules and molecular ions: 3:10-° — 3:102% g
Tihe number of synthesized molecules and moelecular ions:

NMi~ 10° - 107

for moelecule mass ~ 20-30i a.m.U.

Check: From laboratory dust-impact experiment (V' ~ 65 'kmy/s)
Q=c:-m:vp = 8,5:102 - 3:102kr; (80 km/s)4,74

Q~ 2,6-10-14 Coulomb

Nil~ 10°
'he total amount of the matter will be
ZNi+N ~ 107
and NM ~ 107 -102 ~ 10* molecules

.e., We have an agreement by the order off magnitude
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At the stage of formation, surface of planets experience
intensive meteorite bombardment

Meteorites and asteroids are accelerated in gravitational
field of the planet to the velocities of ~100 km/s









The most important properties of

an alive matter have appeared: at a

chemical or pre-bielegicall stage; o
the evolution off allife.

85 Year long attempt to
Understana Wiy, now: and infwhat
conditions these Unigue properties
off the matter were formed is hard

to calll successtul.



At the beginning| of a new! century: natures mediums
Or' mechanisms off synthesis wWhichi were not
considered and studiedl o) a reconstruction of
PrOCESSES) O a chemical stage of evelution: practically
ave net remained.

Tiherefore, the experimental discovery: offan: early.
Unknewn UNIGUE property’ off the plasmal terch,
providing synthesis of high-melecular polymeric OC, Is
necessary: te consider as exclusive; great SUCCESS.

Surprisingly: how: suchl impertant feature of Impact
plasma had escaped from the; attention off many.
iesearchers.









oAt the stage of 'rmaxi_o_n, surface of

planets Ace-intensive meteorite

Metet')rltes and a a'F@-aggderated

in gravitationa field of the plafiet-to the
g velo of ~100,keh




~eIn mterstellar gas dust cleuds coH|S|on of
- dust particles:with sizes up to 100 mkm |
| - e -uf_'_.-occurs B

to Ilght pressure"'o @stérs to the values
M Lu:)to~1000km/s.: R












Past and' future off iImpact and laser
MaSS-SPectemetry In Space.
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RIS IS IR CONSERaNEE Withn
tne woras off NellF Armstrong
WIREN NE; made IS first Steg
on| the Moon.




CIHVAIHVIK-for the scientistsi meant long-
Walted breakthroughiin space. It allowed! to:

0 research Universe above the atmosphere;
0 directly touch space bodies;

a use unlimitedrand high-vacuum: space for large-
scale physicall experiments.

Significance of these tasks turned CHYTHVK into
property. of all hiumanity.



0 [[hese researches also provided access to the
material evidemnces of the history: off eul;
planet’s; fiormation, Whtten i the stone
annals off the Mooen and other Space; Dodies.
Tihese materiall evidences were completely
destroyed on the Earth.

0 Allfabove mentioned calledlior development
and' creation o REW generation off Space
Mass| Spectremeterss. Seme of this
INstruments; became; Well Knews.



0 At the 10th anniversary: oft CIHYIHRK was
POrm a REW! scientific difection off researches.
It's aim was te) study the preperties ofi the
medium by directedland active infltience ol an
electron' beams, plasma jets and radio-
emissions’ on the magnetesphere of Earth.

0 Development: off these; researches) had defined
scientific interest ol many: scientists fer many.
decades.



a Active experiments such as Araks, ECHO, Porcupine,
nave been connected with the names of Hess,
Sagdeev, Winkler, LLust, Hearendel, McEntiere,
Kellegg, Cambou, Pella, Kawasima. They have made
pasis for the fiuture guality leap:in the researches; of
this type.

0 liherelore; already’ in 80ties active experimentsiwere
started tor tse for the investigation; of planets and
smalll bodies) off Solar System, Including Aucleus of
COMELS.

o Cold war couldnt step the fiormation of international
United society for the investigation of this new
direction. Its members knew: each other'well, and
were like-minded firiends that could help torsolve not
only: scientific problems




a Official history and scientific results of the missions as
VEGA or Phobosare well knewn. However, there were
some not widely-known episedes; that had played crucial
fele orledl to) dramatic conseguences.

0 Fruititl scientific' coeperation gave birthr of whole
deneration| ol al IEW! 0-board Mass Spectrometers and
alse provided generation; o NEW. IAEas Nl the SCIENtIC
fieldsi that were not directly, connected wWithi space
iesearches.

a VEGA andf Phobos projects became first Open projects
iIn USSR, In which foreigners could participate from the
very: first days ofi project realization.



Each of Space Missions, Spacecraft or
Instruments, as well as people, have different
fates-firom fortunately: ter dramatic.

An example offlucky instrument: is PUMA.

BUL, unfertunately, the; fiate off well-known at
the development study:lengl distance; laser MS
LIMA-Diwas dramatic, DeCause; Spacecrafit

nadn't reach the target.

IHowever, as Will-be;shown Iater, the general
i[deas and technical selutions of ILIMA-D
instrument will" be tised oni all amoeunts during
creation of long| distance impact MS



Genealogy of Instrument’s.
Appearance and creation.

At beginningsiwere
developed dust-impact MS
PUMA;

LIMA=Iaser ablation MS were
created! forlaberatoery testing
LIMA was alsoi planned! for the off PUMA'.
mass and! isotopic composition

measurements off Phebes) regolith.

It was planned to deliver the
sample to the spacecrafit by
NarPOONS I the amework at
first version of closed Soviet
Project: Phobos.

IHowever, project authorities
were concerned with: reliability:
of harpoons and! LIMA was
removed from board.




This had stimulatea
development of laser
long distance MS
LIMA=ID'WRIChI Was
Capable to make same:
measurements fiom
80-meter distance.




a PUMA's success before launchi partly: hadl been
provided by LIMA. In particular, when PUMA was
practically’ ready;, |aboratory: off Investigations
modeling Impact plasma: terchy withrthe helprof
LIMA's Iaser;, had shown, that high density.
plasma, preduced from big dust particlesican
shieldl electricifield Whichl accelerates ions and
completely ruin suchrimpoertant measurements.

0 Fertunately, arsimple selution was feund: that
allowed! toroptimize almost ready Instrument:
RIS Was made Very: quickly: and gave: poessibility.
o ebtain expected! results.



d The fly-bys of VEGA-1 and VEGA-2
spacecraft near Halley comet in March 1986
PUMA experiments first in the world gives data
of elemental and mineralogical composition of
cometary's dust particles.

[ During these measurements organic
component in dust particles were discovered.

[ At next twenty years these data remained
unique up to return of cometary's dust to the
Earth in 2006 by Stardust spacecraft.



o [he knowledge accumulated during study: ofi
earlier Unknoewn properties of plasma torches off
Impact:and Iaser origin inlthe frame off VEGA
mission; andl experience; by created LIMA-D

instrument for PHOBOS mission| tUrned out to
pe crucial later.

o In particular obtained experience Was Used
after 15 years:

0 during the development of a new: Concept of
life’ prehistory and

g for beginning the creation off new generation
off long distance impact TOF MS.



o Our recent experimental investigations
showed that

a the plasma torch arising during SHV-
colliding of fragments of the matter is
the most suitable among known
mediums for high-molecular, polymeric
OC synthesis and

a hypothetical breaking of mirror symmetry.



a If the velocity of meteorite is higher than
~15-20 km/s, it's body and part of the
Earth surface form high-temperature,
completely ionized and atomized plasma
torch and the impact crater.

e

a This phendmenon is called Super
High Velocity Impact (SHVI).



125 i sec

250 [ sec

J Under the inruence off SHVI
jon| (Fight) are Iaentical.




During adiabatic
EXpansion;, iNia Mode of
“firee™ fly,, the; meditm of

plasmal terch has the
fellowing tnigue

Properties:

Elasseciation off the elements In a new: compoeunds: 1Nl plasma-
chemicall Processes;

Hmaintenance of irreversible character off the; reactions with
fast remove ofi an intermediate products frem the area ofi the
[EaCLIONS)

Hinvolvingl off these products ini the, subsequent Processes
leading to their complication;

Hfast self-assembly’ and ordering off OC due; to the; processes of
plasmal catalysis;

Hhypothetically, breakingl oft mirror symmetry.




TThe most important, neEw: properties of

a

SHVI and of plasma torch Include:

Power density/in the impact exceeds solar in ~10~°-10" times.

The |n|t|al density off a stbstance Is' higher them atmosphexric;in
~10° times.

Chemical reactions ini the terch; proceed in ~10° times faster
than In'laberatery condition:

The temperature; ofi the 5plasma duringl “free” expamsion
decreases quickly: from ~10°-10° °C tol the temperature: of an
Envirenment.

Possibility to realize the unlinmitedr attempis torfierm T rght™ OC

trough’ changingl of the Initial conditions off syntnesis n an
enormous range of their characteristics.

0 Possibility: of injecting the synthesized OC intor a subsurface

Water reservolrs.
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Spectrum of carbon and NH 415NO3, mix received at laser radiation spot
diameter 1,5-2mMM. The mass peaks 2250, 3250, 3900 a.m.u. was' interpreted as
dendritic type, hyperbranched polymer OC, mass peaks in regions 1000-2000
and 2500-3100 a.m.u.- as peptides. (A full spectrum).
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i Proposed hypothesis
- | of symmetiy breaking
y e s based on the
_ V| follewing experimental
results:

Hne equilibriunm: electromagnetic fields meet the reguirements ofi
local chirality fields;

Eplasmal instabilities may: generate; circular-polarized radiation;
Hproecess of symmetry: breaking and ISOmers: Synthesis coincide in
time and space;

Eamine acids off biological and space origin have same-L-"sign" of

chirality.
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BCCrometer.




Conclusion

ihe presented concept off SHVI-active
experment infmagnetosphere. allows:

0 torreproduce processes off SHVI for thelr
deeper study. by methods of Impact MS.

g telinvestigate plasma tereh NeW: properties
ielated to the symthesis of complicated ©C

0 andfwhiIch s most important today, to
conduct these experiments; at: the orbits

that 50/years egos nad been pioneered by
CHYAEMIK






Sputnik at its 50th anniversary, to the joy
off IS creators; became a symbel of the
most Important achievement: off the
RUmManity.

IS IS I CONSORANEE WIth: the Words of
Neil' Armstrong whenrhe made: istfirst
stepion the, Meon.






IR that time! it'was forbidden: to) talik alout
them,, altheugh due; o the efiferts off Reald
Sagdeeyv: beth Vega and Phokos; firom! the
Very: bedinning Were open: preject, WhIch
Was Not COMMON! er SPACE FESEarches In
USSR.
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NATURAL INFLUENCE

ARISING OF MEDIUM

SYNTHESIS OF HOMOCHIRALIC
MONOMERS

SPONTANTOUS PROCESSES ARISING OF PHYSICAL
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10 February, 2009
Session 3: Europa environment
Chair: G. Managadze

17:00-17:30 G. De Angelis, J. E. Nealy, F. F. Badavi, B.M. Anderson,.
M. S Clowdsley, J.W. Wilson

Models of the radiation environment in the Jupiter system: the
case of Europa

17:30-17:50 Petrukovich A.A.
Plasma environment of Europa

17:50-18:10 1.1I. Alexeey, E. S. Belenkaya
Jovian magnetosphere: Magnetospheric magnetic field at orbit
Europa and using magnetometer data to study of the Europa
interior
18:10-18:15 Belenkaya E.S., Alexeev I.I. (POSTER PRESENTATION)
Solar Wind - Jovian Magnetosphere Coupling

18:15-18:35 V. 1. Shematovich and R.E. Johnson
Near-surface atmosphere of Europa

18:35-18:40 A.A. Berezhnoy (POSTER PRESENTATION)
Impact-Produced Exosphere of Europa
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