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The book includes abstracts submitted to the cenfar “100 years since Tunguska
phenomenon: Past, present and future”, Moscow, 26r28, 2008. The abstracts presented in
the book embrace a wide field of problems relatethé Tunguska phenomenon, studies of small
bodies of the solar system, and the problem ofrdaziue to comets and asteroids.

The abstracts are divided into three sections:gliska Event, Small Bodies, Comet-
Asteroid Hazard.

The abstracts are published in English, and tkes tef Russian-speaking authors — in
Russian and in English (in the versions submitteaudthors). A small part of Russian-speaking
participants could not provide an English versiod ave publish only Russian variants in these

cases.
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Dispersion of Tunguska projectile

N.A. Artemieva, V.V. Shuvalov
Institute for Dynamics of Geospheres RAS, MoscossiR.
E-mail: nata_artemeva@rambler.ru, shuvalov@idg.chgdiru

The most enigmatic effect of Tunguska is an abseficeeteoritical material near the
impact site. We study Tunguska plume evolution digpersion of the projectile material,
using 2D-3D SOVA code complemented by equationstatk for air and chondritic material.
We start with 50-m-diameter asteroid entering tlthes atmosphere with velocity of 20
km/s at 45 (total energy of 10 Mtons). At an altitude of ~&®& above the surface, where the
projectile is transformed into a vapor-air jet dadotally decelerated, we interpolate all 2D
distributions into 3D mesh (with the Z-axis aloiing ttrajectory). At the same time moment,
continuous distribution of the projectile maternislsubstituted by particles of various sizes
(usually in the range fromnin to 1mm). Initial velocity of any particle is edqua local gas
velocity.

While shock waves generated during the entry reélelsurface and create the forest
fallout, hot wake itself is buoyant and begins txeerate upward, carrying away the
particles. Strong material motion along the walsilts in formation of a well defined bubble
at the moment of about 30—-40 s. Further the pluxpareds ballistically. The lower part of the
plume (below 100 km) is quite narrow with diametémabout 20 km, while the upper part is
practically spherical and extends to hundreds of Khre downward motion of ejected gas
(and particles) begins approximately 3-4 min affterimpact. The falling mass is decelerated
at different altitudes because of different sizeseeentering particles. However, the bottom
boundary of the falling plume is almost horizordald is located at an altitude of ~100 km,
near the boundary between strongly stratified lvel®0 km) and weakly stratified (above
100 km) layers of the Earth’s atmosphere. The peitay plume also compresses atmosphere.
initiates its strong oscillations, which lead toddinal lateral dispersion of the projectile
material.

Our model clearly shows that no one piece of Tukgumeteorite” strike the surface
within the area of “butterfly” fallout, Instead,vtas dispersed in uprange direction up to a few
thousand km away from the impact site. Its fingbaktion (and concentration) depends on
particle size distribution and on local atmosphedaoditions.

AcknowledgementThis work was supported by RFBR (project no. 0-00826)

Fig.1 Distribution of the
projectile mass (left) and
velocity (right) with altitude
at various time moments:
black line — 30 s; gray line
120 s; dotted line — 600 s.
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Estimation of mass of meteoroid matter in the bodyf Tuguska fireball

A.V. BagroV, G.T. Bolgova, A.P. Kartashovi V.A. LeonoV, A.K. Murtazov
Institute of Astronomy RASVloscow, Russia,

-mail: abagrov@inasan.ru,-mail: gbolgova@inasan.ru,

-mail: akartashova@inasan.ru;mail: leonov@inasan.ru

Ryazan State Pedagogic Univeritgyazan, Russia, E-mail: akm@ttc.ryazan.ru

Supposing that the body of Tunguska fireball wasagment of comet nuclei, it is
possible to estimate total mass of its refractogtanroid matter. After total decay of comet
there are a number of particles on its orbit, @ refractory hard moldings, producing
meteoroid stream. In the Earth's atmosphere someomehowers are observed and
connected to parent comets no doubts. For five tbmasses of comet nuclei were obtained
to be from 5-18 to 6:16° kG. Long-time study of the input meteor matterxflallows
estimating of total mass in observed meteoroidastee Particularly, for young and strong
Perseids it is believed to be about®KiG. Supposing that its parent comet had nucletls wi
common to other comet's mass, it would be abotft 40" kG, and the ratio of volatility
matter mass to refractory one inside comet nucky ie from 200 to 2000. As mass of the
Tunguska fireball was 2-20 G, we may estimate its possible refractory mattaction as
10"+1 kG or from 16t 10 tons. This is hundred or thousand times more tharSikhote-
Align meteorite was. All this material has to bédia on the earth, because the kinetic energy
of comet nucleus collision would mostly be spent dgaporating of volatility components
when refractory particles would be decelerated auittany mass lost. Even if we suppose that
mass distribution of refractory fraction did notieasly differ from square low, there would
be fallen some tons boulders to the center of thegiliska explosion. But they were not
detected by any of numerous expeditions, so thgotinesis contradicts to reality. So the
ordinary comet nucleus does not seem to be amasigrunguska Phenomena.

Described above approach to the mass estimatianedéor fraction in the body of
Tunguska fireball was based on suggestion thatatiets are parent bodies of meteoroid
streams. Besides that numerous primary planetessntaht contain exclusively mixture of
frozen gases and dust particles similar to inthastenes have to remain in the Solar system,
as well as comet nuclei of the second generatiah dbntain intrusions of meteorite matter
[1]. Any primary planetesimales after evaporatidit®volatiles has to produce at least 0,1%
primary mass remnants in the form of sub-micrort gasticles that cannot be detected in the
epicenter. Moreover, dispersion of nearly 100 tlanmdstons of the dust over Earth's surface
would be comparative to one-year meteor dust inftuthe Earth, so it could not de detected
even in Antarctic glaciers or other ones. So thal tabsence of any refractory fragments of
the Tunguska fireball in its explosion epicentes a be an argument for the Tunguska
phenomena nature as hitting of planetesimal of fite¢ generation, i.e. of the primary
protoplanetary matter.
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Complex Initiative Expedition - 50 (CIE-50)

A.P. Boyarkina, G.F. Plekhanov
Tomsk State University, Russia, Email: a-boyarkiga@ex.ru, G_Plekhanov@mail.ru

After the expedition organized by the Committee foeteorites (CMet) under the
Academy of Sciences of the USSR in 1958, which @dathe absence of the meteorite crater in
the region of the Tungus Catastrophe (TC), whicth dot find a considerable amount of
magnetite balls in the soils there, and which @fig corroborated the legitimacy of suppositions
concerning the air explosion, there emerged 3 groap people who continued the TC
investigations:

1. The Committee for meteorites (CMet) under thedemy of Sciences of the USSR
continued during 1961-62 the search of the traéiseogigantic meteorite, but did not find them
and stopped further field explorations. At the saime the specialists in gas dynamics began the
calculation works in order to substantiate theifgbty of the air explosion of the meteorite body
in the atmosphere.

2. The proponents of the alternative hypothesestwd to substantiate the nature of the
TC by the new mechanisms so far unknown to science.

3. The CIE seeking to collect reliable facts akibgt event in order to describe HOW the

TC took place and on this basis to answer the guesWWhat is it?”
To ascertain the anomalies occurring during thenewequiries were sent to many world
observatories, which enabled them to discover anggoetic effect of the TC, to collect and
analyze the materials which characterized metegioleonditions at the time, to study the
archives and newspaper publications in Tomsk, sikuKrasnoyarsk, Leningrad, Moscow, to
question the witnesses of the event.

During the 50 years more than 60 expeditions werthé TC region and the areas being
monitored. Much research work has been accompljskddch has been completed by
presentation of the concluding documents. (Onlynidm@es of the leading workers are given):

1. Catalogue of the forest fall (V.G. Fast, 196080

2. Catalogue listing the fire damages of trees Wwiiiad survived the TC in the centre. (G.M.

Zenkin, A.G. llyin, V.A. Vorobyov, 1960-90);

3. Catalogue of morphometric anomalies on pineG (Plekhanova, 1963-78);

4. Catalogue of silicate spherules in peat (N.VsiNav, Yu.A. Lvov, 1964-80);

5. Map of the fire after-effects (I.K. Doroschin,® Abramov, 1959-2006);

6. Map of rapid forest growth (Yu.M. Emelyanov, D966);

7. Repeated questioning of witnesses (L.A. Epiettd959-80);

8. Isotope studies of peat ( E.M. Kolesnikov, 1983:

9. Thermoluminescence of minerals (B.F. Bidiuka®74-98);

10. Metallometry and florometry (V.K. Zhuravlyov939-2006);

11. Magnetoprospecting (A.F. Kovalevsky,1960);

12. Electric prospecting (Yu.A. Grishin, 1988);

13. Estimation of the state of marshes in the eewitTC (Yu.A. Lvov, 1960-88);

14. Prospecting of meteorite parts (D.F. Anfinogend. Doroshin, 1965-2007);

15. Radioactivity of the TC region (E.V. Kirichenkt959-60);

There are still more than 30 of other lines in ehwestigations. At different periods of time in
order to impart the CIE an official status it oft@ppeared on behalf of the Tomsk department of
AUGS, AUAGO, the Siberian commission for meteoritasd cosmic dust, or as a problem
laboratory of Tomsk State University. Under theggis the CIE published 14 collections of
scientific papers, issued 16 numbers of the jourflalngusski vestnik”, more than 25
monographs, popular-science and fiction books.

More than 1000 people had been members of the CiEfarent time. In 2008 the CIE-50
is starting with the same targets.
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Development of dusty-vortical model of final stagef Tunguska phenomenon

E.l. Vasilev, A.S. Demin
Volgograd State University, Volgograd, Russia.
E-mail: vasil-ei@vlink.ru, -mail: compmech@volsu.ru

Stulov V.P. (2006) has executed the analysis @ftdation of the most known meteoric
phenomena and has shown, that known Tunguska plegromof June 30, 1908 in effect was
a huge micrometeorite, i.e. the body was shattamedl has burned down in atmosphere
without the essential deceleration. A distinctieattire of this phenomenon was only scale of
a body, due to which one the body has burned dawimrhigh layers of atmosphere (as most
micrometeorites) and at the altitude 10-11 km, has achieved boundary of a troposphere.
The braking of the combustion products has geng@ateuge cloud. The impact of this cloud
with a surface of the Earth has caused a fallfofest on the large area.

The weak place of this script is final stage. Wkethe hot cloud can achieve a surface
of the Earth and cause destruction on that areaspadific configuration, which one took
place in a reality?

The authors of the given paper show as all doubtremoved, if to take into account,
that the atmosphere in an impact area was in oagrltdi.e. in unstable) condition, and cloud
of combustion products of a body has a specifiomatiose to unit. The information of the
eyewitnesses allows conclude, that at the end é¢,JL908 above Eastern Siberia the vast
anticyclone placed, therefore thesis about transition of the vertical temperature
distribution of atmosphere to the instability (isdout an overheating of the sub-troposphere)
has confirmation. At high speeds of flight in ackaehind an intensively evaporating body
there is an opposite process of condensation antafmn of micro-particles. For this reason
the cloud of the combustion products may be consilas the equilibrium mixture of dusty
gas. The heat ratio of such mixture depends onltisey concentration and much below heat
ratio of a pure gas.

The problem about motion of a toroidal vorticaludo(vortex ring) in atmosphere and
its impact with a surface is considered. The atrhesp is non-uniform and was set by
distribution of temperature on an altitude. It wagpposed that in the initial moment the
vortex ring of dusty gas is arranged at the aldtdd km and goes with some initial velocity
bevel way 15 to horizon. In such statement the problem is e&dnthree-dimensional.

The numerical modeling implemented 3D-version &f ¥i-scheme on a curvilinear adaptive
grid. The calculations have shown, that:

1. Because of gravity and stratification of atmamgehthe trajectory angle of a vortex ring
is fast augmenting, and the dusty cloud is fallorg a surface of the Earth almost
vertical;

2. At a spreading of a ring on a surface the intensylindrical vortex (vortical roller) is
forming. This vortical roller is an initial reasaf a fall of a forest, and it also spawns
an intensive vertical convection in atmosphere;

3. The convection in atmosphere results in formatienosdary, of more strong air
vortical roller, which one plays main role in fortitan of the observed configuration of
a forest fall, i.e. in the "butterfly" shape.
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About limitations for density and velocity of Tunguska meteor with calculations of
the 2-d order effects

A.V. Genk
SPbSEEU (ENGECON) St.-Petersburg, Russia. E-ngaihk_av@mail.ru

Theoretical limitations for density (with fixed leeity) or for velocity (with fixed
density) of Tunguska space meteor (TSM) are coretidén this paper. It was received with
calculations of explosion and ballistic shockves interaction (2-d order effect) based on
actual dates of forest overturned. In this consitilen the 1-t order effect is exact radial
direction of the overturned and the lack of ballisiylindrical forest overturned.

The original estimation method of this interacti@sults (which we are following here
and in [1]) was suggested first in [2]. Even i¢tintensity of ballistic shock waves was much
less then explosion one and it was insufficientfémest overturned, the ballistic shock waves
inevitable retaining objective trace in explosidroek waves forest overturned. This trace is
turning of overturned trees directions. And thishing will more if the ballistic shock waves
will powerful. This turning will take place not iall area, but only in two sectors behind
epicenter that is symmetrical to trajectories ptigm. The analysis (performed in [2] and
based on statistical dates processing of more 30athousands overturned trees) show, that
the average angle of systematic direction divergeinom epicenter in marked sectors is
actually and it equal only’8

We assume now, that explosion of TSM and all destms in taiga is the result of the
kinetic energy transformation. Then it may be egpegl the value of minimal meteor density
(with fixed velocity) from the well know correlatis for cylindrical explosion= min =
=6,8610%(  )*4E Ira))(?P/P)v>@ where we introduce effective coefficier® for
calculation influence of atmosphere inhomogene®bs. value ofé@dmay change in the range
0,05-0,2 from the dates [3] and another papeisacipte difference of our calculation i
from [2, 3] is that we calculate 2-d order effectlirection divergence angle of overturned
trees in marked sectors must be small! As it shaw[2], observed divergence angle’8
correspond to the pressure of ballistic shock wale®st for the one order less, then 1-t
order limitation, i.e?P A 0,006-0,007 kg/sfn Just this value it is necessary to substitute in
formula for minimal meteor density, that increates quantity= ., in tens and hundreds to
compare with [2, 3].

To use 1-t order limitation?P A 0,05 kg/smi ) [2, 3] in this case inadmissible. It
corresponds to pressure of ballistic shock waves leks, but near to the border of cylindrical
forest overturned. And this inevitable leads to ldrge (26-40°) angle of turning overturned
trees directions in marked sectors, that's no ofeskrin reality. Another words, the
combination of real density of meteor (1-8 gfsmith a large velocity (approximately 30
km/s) - and condition of the only kinetic energgnisformation — is contradict to actual dates
of forest overturned. The flight of such body @peximately 10 km height inevitable lead
to the angle of turning overturned trees (in sonaeked sectors of overturned trees region)
mach more real observed!

References

[1] Genk A.VIn 100 years anniversary of theTunguska comettybSt.-Petersburg, 2008. P. 38-45 (in Russian).
[2] Zolotov A.V Problem of theTunguska catastrophe 1908 year. KIt869 (in Russian).

[3] Bronshten V.AAir waves of the Tunguska meteorite // Astronorastmik. 1969. V. 3B 4. P. 214-222;
Astronom. vestnik. 1972. V. 8 1. P. 22-28 (in Russian).



4 $ $-3 )5 -1908  # #% % 0##3%0
%+3% 045 o

% & 4 ' & |/ - 2 & ,

# . . E-mail: borisgerman@hotmail.com
0 -1908 (# "o 1908 . & #
"* 0 7 , " . [1].
*0 G 0 7 " 1919 . (# * + "
516 [2] 1 ) 0 -
- . S [3] "#" * * (
- "*0 , Bk - 7* 0 "
(0 / * "# " e (/
( # « " . , gt "0 1930- " (
" ( # (G 0 , 1908 . (/ 0O )
[4, fig. 15]. & 1 "
- 2 # 0 o , # /.
, Bl [5]. O# 10- # , 1884 . 1978
"/ 0 , ( - .2 , 0 " "
(0 .

About identification of a comet of Wolf -1908 and about absence of influence on
global warming of explosion on Tunguska

B.R. German
Department of Low Temperature and High PressurgsRHech. Institute Academy of Sciences, Donetsk
Ukraine. E-mail: borisgerman@hotmail.com

Some researchers already considered the comet B¥1\8@8 , lost by astronomers in
January, 1908, how source of the Tunguska meteoRecently V.Romejko [1] had
undertaken such attempt again. However else in 194& Wolf's object has been
unequivocally identified with an asteroid 516 Amdtéx [2].

V.Shajdurov [3] has put forward a hypothesis ofrdeof balance of water in mesosphere as
a result of Tunguska-1908 explosion, proposing iakernative to global warming as a result
of increase in greenhouse gases. He wrote thasitbrrelated with growth of observation of
silvery clouds. But after Tunguska-1908 explosignto 1930th years so much increase of
silvery clouds were not marked, and before 1908 jfegy were observed even more often
than in 1908 year [4, fig.15]. Researchers regstea loss of synchronism of change of
temperatures in both hemispheres of the Earthiartlye first 10-year period after Tunguska-
1908 explosion [5]. During other 10-years periddsmn 1884 to 1978, similar changes is not
present. Therefore no exists alternative variamgflabal warming "Tungus-1908'.
References ( ):
[1] Romeiko VOgnennaya sleza Faetona. Izdatelstvo Veche, 200B p. (in Russian).
[2] ZweckF. Identitat des Kometen 1908a (Wolf) mit 516 AmhergtiAstronomische Nachrichten. 198.4990.
P. 345.
[3] Shaidurov VAtmospheric hypotheses of Earth’s global warmiRgport B MA-05—15. Univ. of Leicester:
Tech. 2005. 8 p.
[4] German BDie Loesung des Tunguska Problems(d). ISBN 978320824, Freiburg, 2007.
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Interpretation of pulsations in Kiel both magnetogram from Irkutsk and a new
direction in researches of the Tunguska phenomenon

B.R. German
Department of Low Temperature and High PressurgsRfiech. Institute Academy of Sciences,
Donetsk, Ukraine. E-mail: borisgerman@hotmail.com

Calculations have shown, that the strange magpatgations, which registered in Kiel
29-30 June, 1908 by prof. L. Weber [1], correlateith the infrasonic waves which are
starting in an epicentre of the future explosionTamguska. In a similar way, characteristic
variations on magnetogram from Irkutsk conformsatdval of a surface Rayleigh waves
from an epicentre which also are correlating withifrasound. The vertical component of
these waves was the reason of registration of aetagsubstorm in Irkutsk [2, s.38].

In end of the report | would like to pay attentidinat parameters (weight, height) and
time of move to Siberia of atmospheric front (neascon - concentration of masses), which
probably arisen in the area of a lunar shadow duairsolar eclipse on June, 28th, 1908 [2,
s.29], correspond to height (8,5 km) and to timexylosion of potential cosmic Tunguska
bolid. Possibly, it is necessary to continue sdientesearches and a modelling in this
direction.
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Evidence of comet structure of the Tunfuska body

Dr. O.G. Gladysheva
loffe Physical-Technical Institute,
Olga.Gladysheva@pop.ioffe.ru

Isotopic analyses of peat sediments made by Yu.Aow and E.M. Kolesnikov with
colleagues showed that peat levels located at adistance to the catastrophe time contain
interplanetary organic material. From this factdvaw fallowing conclusions. 1) The organic
fragments, which had a mass 610° kg, reached the earth’s surface. 2) The organic
composition of the Tunguska body has the followprgperties: a) Solid or sufficiently
viscous for the earth’s surface temperatures; bb@wdrates were a part of its composition;
¢) In paying attention to the elemental compositibthe organic substance, we can note that
it contains less than < 44% carbon; d) The organidhe space body were decomposed and
assimilated by plants for a long period of > 10 rgeaAn interesting peculiarity of the
allocation of the Tunguska body remnants on eaghiface is the fact that in peat samples
the amount of organic compounds exceeds the andutust (silicate) particles many times
over. This contradicts the well-known ratio betweasnganic and silicate components in
comets and meteorites. It is obvious that dusiglesthad no direct contact with the organic
fragments, otherwise, they would have been retalyediscous organics. The TM structure
model as adglutinated ice grains (~ 1D@ in size), covered with organic, having dust
particles as their cores, is offered. Such strestucould be formed in the initial
protoplanetary nebula. Under the reducing tempegathe water vapour started condensing
onto the dust particles. During the subsequent ¢ézatpre decrease, the surface of these tha
were covered by ice grains became the place focigitating organic molecules, which
existed in the initial nebula and froze such gaseblh, CO,, H,S, and so on. The influence
of radiation and thermal processes as well asiatiad by fast neutrons on the transformation
of organics on astrophysical ices led to the polysadion of a simple species. As a result
organic substance, which was transported to egrthé Tunguska body, was formed. Using
this model we can explain the grouping of sepagatmules in gigantic bodies (comets),
along with the explosive injection of particles agabes as a result of the heating of a space
body, as well as the considerable strength of ficgritly brittle object.
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Geological questions for solution of the Tungus pm®menon

B.N. Golubov
Institute of Dynamics of Geospheres of the Russ@uemy of Science, Moscow.
E-mail: bgolubov@mail.ru

The Tungus event fixed 30.06.1908, had charactgroeferful explosion and has been
initially connected with falling a meteorite nedretStoykovich Mnt. But long-term search of
fragments of space substance has appeared undutchsdgements about a place of falling and
the nature of body from another planet remain g®thesis only. In a counterbalance hypotheses
about the terrestrial nature of Tungus explosiotihéform of earthquake, emission from depth of
natural gases, break of a fireball etc. are puvdod. The outcome of a tangle of these riddles is
seen in the decision of two groups of geologicalstions. First of them, "space", is reduced to a
dilemma: or the rests of the Tungus meteorite bdlfound near the Stoykovich Mnt., or the
meteorite here did not fall also its search it éeessary to conduct in other place. The seconc
group of questions, "terrestrial”, conducts to #ralysis of features of modern geodynamic
activity, and also unloading of underground fluidé Tungus depression and, at last, to
paleomagnetic analysis of Siberian traps whichkegp memory of fireball impact.

Fascination of riddles of Tungus event has ledhtedt of infringement of the wild nature
of this territory because of the tourists who hawushed here, and also prospecting of
hydrocarbon deposits, underground nuclear explsssmeompanied by a series in the Evenkyia,
etc. In 1985 this area has been declared as Acadeeserve and in 1996 is reorganized in the
Tungus National Park playing the important rolesotial and economic life of the Evenkyia.
Appeals to maintenance of radiating safety of Iquabulation, founded a motive that Tungus
explosion was ostensibly accompanied by annigitatibspace substance with allocation of huge
guantity of a nuclear energy are characteristic.

The purpose of the report — to plan ways of a uivegal solution of the Tungus
phenomenon that is connected with the decisiomreiet problems. First of them - an estimation
of methodical miscalculations in a solution of tieture of Tungus event which is based on the
data of field investigations, the petrographic gsisl of rocks " John's Stone ", the spectral
analysis of microscopic particles of native irdme fanalysis of the organic substance containing
in samples of this "Stone". It is shown, that fadh& melted off small balls of body from another
planet" have been accepted fine quartz spherolgtemacteristic for volcanic rocks of region.
Raised contents of Br, Zn, Pb, Hg, Na, Au, Mo, Rb, and other elements in a layer of peat
completely corresponds to a set of earth's creshets. It denies opinion on delivery of such
elements from space in 1908. The revealed hereauttity of isotopes® and*°Ar is wrongful
for connecting with a neutron stream of Tungus esipin as such point of view does not consider
effect of global fall of radionuclides as a resafttests of the nuclear weapon. The horizon
marking event 1908, in case of its reality, shdotdobserved clearly in a section of a soil, i.e.
search of this horizon is necessary for condudtipgnapping, instead of calculation of " year
layers " moss cover. The second problem is redtmelde analysis of geological features of an
epicentre " Tungus explosion " on the basis of ggichl field investigations and decoding of
space photos. It is established, that crater Ildtenfof "epicentre” corresponds to the ancient
Permian-Triassic volcanic-plutonic structure. Thed problem is reduced to definition of the
scheme of systematic geology-geophysical, geocltamiand also soil and biochemical
researches in epicentral zone of a prospectivepafalling of the Tungus meteorite.

31



# 0 1#$8 #Ht % 2 - 0##$0

*

(State and results of theoretical studies of the Tnguska meteorite phenomenon,
S.S. Grigorian, E-mail: grigor@imec.msuy.ru

I.. : L. , '

E-mail: grigor@imec.msu.ru
& ) # " ( R 4
, . " B "#
# (# ) #0 * — " " 2003

I( + , " 95- / (# (. . )

24-25 |/ 2003 ), (# * " , (
' £ ") (# '
# + "+ 0 - 0 -
3 * # (" WY *
+ , - 1 , "0 , + 0 "
# ((1 "o ) # -1l I 1/
+/ " ) "x 1 ")/ " 1
) S ) ! ")

* H# I( + 2003 (" # "

* ! ) + ( o "
+
1. ( 0 0 "o « »" (0 "
(# , + " - " . & "o, "
" # # *H# et # "# # R (- S )
1976, 1979], " # # " # + " 1 " ,
") . ") " )
"0 , / 0 * + " ,
" " .2 0 * ( 17 14 )1
# " « » + [J.N.Hills, M.P.Goda, 1993].. .. -

(" (+ ( ) [ - ,
1985, 1994], /. / " " L& ( , (* )
# " + - .

2. "0 - ( +" [C.F.Chyba,
P.J.Thomas, K.J.Zahnle, 1993] " , (# , *
" # "H#" ( 1
+ ( * ,
P " 1995 , )* $ * o " #
) " + 0# * - / «10» - )
# " &, », 0
" " 1996 , / , , +# "0 ,
# «* ) » 8) 1 * ( 0O#
" # *0 , - " ,
(# # . ") *
* ") *! / + / * *
“ b X






" 1 * *"0 o# # o« O# » ) (
( , , # - 0o# + (
" " H#
* ) *n Qo ( "
") , ¥ - ) " " # +
(# ( " , Lo + 0 - "
" 0 }
1 -0 ("o , / I I
+/ , # ./ . ) "H# *H #
( ) * ( o- :
) "o (*# , - "# -
+ "y «(; » ) " "
(*" # / . 1 0 "x)
( o ( 0 ( "« » "#
1 +/ " * 0 " "# , )
*0 # o/ " <FHY O »
g N . 0# oo, 8
" " ") # * (1 (#
* " ) ) - + : " + ,
, 0
o o # - I +
" * "0 "
" " " # ") (# * 0
* 0 , (* " # "’ + , n
# , '# " &, "oy, * )" « » ,
- , Tt # o# "0/ 0]
, # " + 1
1 .1976., .231.B1. .57-60.

" ") * - " " 1
. 1979, .17.B 6. .875-893.
Hills J.N., Goda M.PThe fragmentation of small asteroids in the atrhese // Astron. J. 1993. V.105.
B 3.P.1114-1144.
. * - # " I " . 1985.
,.23.B5. .797-799.
L& ( " I
.1994, .28.B2. .118-124.
Chyba C.F., Thomas P.J., Zahnle KThe 1908 Tunguska explosion: Atmospheric disrupgison of a
stony asteroid // Nature. 1993. V. 361. P. 40-44.
Grigorian S.S.The cometary nature of the Tunguska meteorite. tln predictive possibilities of
mathematical models // Planet. Space Sci. 1998.842/3. P 213-217.

M # -$" 9 5 " 1994 1
# .1994, .338.B 6. .752-754.
& ToN& (1 n(* + o #
+ I # .1997, .354.B 2. .187-189.

34



- 0. +3 .. % 40 2 # 0##$0 -

2 %(7 , , $ , E-mail: evdmitriev@gmail.com
1+ # ( O- " # " — " [1].
" * 0 " *0 " "#
# ., * 0 , (
1 " # [2]. *ooomx " , (* #0
"1+ , # " .
"x , g ? - 1 (# , (#
) : (# # o, " (
- 1 2 @ o# - 31,
) " # . "o
# ) * - * , / ( , ¥
# +# 4. & ) 0 - G
koM * - , " 510 ," * 0
(* 0 ( ( 1= , , "# o/
, " - #. "x ) # # "#
+ o ( - & (
, ! - "0 . + , 0 "o g
# # ) 0 , # , ") $ , R
) ; (*" 0 1 ( - H
gt - ( (0 "H )/ koM
0 20 0 , #
" " 1902 " ( 29500 " (+ -0 2
) on 1x , # 0
3 * .- , (0- # (* (
) ) T / :
™" -t * . /
" ) , # "H 300° . & " "
( " # " # " ,
* 1400° * , ( g #0 #- 1
# - " + " ) #0
) # "# ( - +" - "
, n * 1 *
0 - - . 0 " #
# / 0 , 00 /
&1 , " 0 , / 1*
( *#" 0 (&' 4 = ( )
, ( * , # * ( *x " & " ) n
$. . VHO# " " "1+ # . " 1927. -
« 5 / ' &' &
, & ( »
[1] - ( (- )rtatr,s , 2000. [2]# * — 2005.
*0 ,2006. [3J# . - ) . 2006.B 4, 5. [4]2 o 0 1990 .! .
1989. 2 0 .. " *L# . http://bourabai.kz/dmitriev/index.htm.

3¢



Reanimation of a hypothesis of L. A. Kulik about fery jet the Tungus meteorite

E.V. Dmitriev
Astronomical Society, Moscow, Russia, E-mail: etrilemi@gmail.com

The lead researches firmly established fact ofggres in grounds an epicenter of accident of
a plenty comet markers — “streamerglasses” [1]irTdexurrence could occur only as a result
of the massed loss comet dust that allows consigéfungus meteoroid as a fragment of a
kernel erupt comet [2]. However at once there gai@stion how comet dust has settled in an
epicenter, instead of all has been born in a sipdiere by ascending streams of hot air, heatec
by explosion of meteoroid? For the decision of thisblem, it was offered, that the space
body was not ice, and represented whom frozenhegetn aerosols [2]. The basis body was
fine-grained sandstone - aleurolite [3], it and vaassource of comet dust. Mechanical
properties of such sandstone are those that at\arhent of ultimate loads, it, passing a stage
of fragments, at once were broken on fine partif#ds The offered model well explains
almost instantly destruction of the Tungus bodyeight of 5-10 km therefore it is formed
strongly heated look like meteorite cloud of anoaet which, despite of a heat, apparently,
because of a high saturation of air heavy dustigest possessed negative buoyancy.
Similarly to fiery classical to a stream, it, inyameasure moving by inertia, has directed
downwards and has caused a unusual burn of vegetatiich as approved L. A. Kulik, is

not peculiar to fires. And it is unimportant; aswas formed a cloud - from
explosion of a volcano or explosion meteoroid will possess high amazing influence on
district. Here pertinently to recollect, how kiljn streams of volcano

Bonpele in 1902 have instantly ruined 29500 pergdrinhabitants have escaped only!).
Action of a hot stream of an aerosol in area Tukguwgas not so catastrophic. It is connected,
apparently, with greater height of formation oflaud and through passage of the bottom
layers of an atmosphere of a stream lowering togtibeind that promoted mixing with it of
cold air. By presence of traces of a universal ptiva temperature of a stream was above 30C
 _ Full absence in tests of a ground melted off emtlfstreamerglasses”, having 1400
means temperature of a softening, that the clougkpfosion could not be heated above this
temperature. Externally the picture of processesiiong in an atmosphere should be similar
to a powerful cumulus cloud of dark grey color witlde crater as at a tornado in which there
was a lowering to the ground heated an aerosdhénfurther it spread a wide stream on
district, burning a crone and trunks of the tragsliled down and costing on a root, ground
vegetation and a wood lying. Therefore, in theHert bolides’ jet of an aerosol by analogy
with piroclastical streams we shall name bolidé€am of an aerosol (BSA). Thus, the found
mechanism of formation BSA confirms L. A. Kulik'endict, born to all seen in an epicenter
of accident still in 1927 -«By jet fiery of the heated gases and cold t®othie meteorite has
struck in a hollow with its hills, tundra and bogs»
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[2] Dmitriev E.V.“Near-Earth astronomy -2005” Kazan, 2006;
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Translation in V.A. Prudnikov's edition
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About an unusual explosive structure near the Tungska tree fall

V.A. Dorofeev
FSUGE “Urangeo”, Moscow, Russia

From 1976 to 1979, several geologic parties sedréitrelceland spar in the country between
two rivers the Chunya and the Chamba, including sites: in the middle coarse of the
Nizhnyaa Dulushma stream and, 30—40 km to the natth narrow watershed of the Kimchu,
Nizhnyaa and Verhnyaa Dulushma rivers. One of npmeaissance routes passed along a
left side of a brook valley with latitudinal strétca left confluent of the Yuzhnaya Chunya
river (several tens of kilometers to the northefstn the epicenter of the Tunguska
explosion). The route run through the field of depenent of grey-colorful loosely
consolidated silt-psammitic tuffites of early Ts&sage, very typical for the upper part of a
stratigraphic section of the Korvunchana suite.igaline of relief on the other side of the
valley made a distinctive bend at one of the sastiof my route. Such situation in locality
must be connected with a terrace. But river tegdoe upper reaches of small streams are
extremely atypical. One could most likely expectiteet there an outcrop of a bedded body
of magmatic rocks — dolerite or metasomatic rockith vgquartz-carbonate composition.
However | found a turfy terrace made from a breeceresult of a powerful explosion. The
breccia consisted of debris of basaltic lava froto 10-15 cm in size. | was astonished by a
variety of colors from grey-green to violet-brownith predominance of various hues of red.
The debris were consolidated by a chemical cememolite (heulandite), and this was also
unusual (because analcime is typical for cementsufi§ at that location). The breccia
represented a dense and strong rock, which, judginghe terrace, lied subhorizontally.
Father, the route run in the field of developmehthese breccias consolidating a gently
sloping watershed. At a distance of 2—3 km | foanidole similar to a crater which had one
wall destroyed by erosion, so that in view fromabdhe structure had a shape of a sector
covering 300—330 degrees. Its upper diameter was1BD m, the diameter at the bottom was
about 50 m, and the depth was about some tenstefsnésaw the same breccia at the slopes
and bottom of the crater but the debris reached5lrilin size there. A spring welled out at
the bottom, and a streamlet flowed out throughraomamouth of the destroyed wall and fell
into the main valley. Along the periphery of theusture, | found several outcrops of quartz-
carbonate metasomatites, which were bow-shapedeiw from above, with a curvature
center coinciding with the bottom of the hole. lratduring office studies, analyzing
geophysical data, | found that the field of thecfa spreading is associated with a magnetic
anomaly of high intensity. The information abouisttinding is in the Report of the
geological party on the works of 1978-1979, whishképt in the archives of expedition
“Spar” and in Federal funds. (1) | could not detieven even roughly, the area of breccia
spreading, however, | think that it is longer tt8akm in linear dimension. A lower boundary
is early Triassic, but the upper one is not deteethibecause there are no dated sediment
which would intersect the breccia, and the thicknet modern (Holocene) sediments is
minor. (2) The explosion, to all appearances, wWasear-surface character, because rocks of
pre-volcanic substrate are absent in brecciastatejcas well as tuffites embracing them. (3)
A clear negative shape of relief was evident. The rule in geomorphology: if a structure
is older, it is worse expressed in relief, and wsesa. Therefore, the suggestion about a
relatively young age of the structure does not reahitt the actual situation. (4) Connection
between the Tunguska “meteorite” and the explostwecture is unclear, however, it seems
quite possible because the finding is extremelyoomoon.
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Physical parameters of the fall train of the Tunguka meteorite matter in the
territory between the rivers Tetere and South Chuna

I.K. Doroshirt, S.V. KrivjakoV, D.V. YashkoV
Tomsk State University, Tomsk, Rugdiamail diks9@mail.ru
Novosibirsk state UniversftyNovosibirsk, Russia

Uncertainty of actual parameters of the fall trafifTM matter - the direction, density
of fall, the size of particles and so on — has leadecessity of carrying out of such work
which would be independent of this uncertainty, itifis possible, but nevertheless
guaranteeing positive result of searches. In pddi¢c it was decided to accomplish the
sampling of peatmoss with step about 5 km arounthefepicentre on distance of not less
than 80 km. Moreover the new technique of procgssifithe samples was applied. It
excludes the producing of the spherical partiakethée course of processing. By present time
we have completed the sector making up % from gldnbespite of the incompleteness of
the work there is necessity of the preliminary d&sion of the obtained results.

The analysis of the spherical particles maintenamdbke layers of peatmoss allows to
outline the area in the territory between the gvéetere and Southern Chunja which is
suitable on its parameters to the fall train.

1. The width of the area with the increased comagion of globules is about 30 km.

2. Itis confirmed by two profiles of samples ciliagsthe train.

3. The maximal concentration of globules is in teater of the train, the minimal ones
are along the edges.

4. The modal size of particles in that profile, efhpasses more closely to the epicentre,
is essentially larger than the modal size of pisidrom the samples of more remote
profile (11,7 micron and 9,1 micron accordingly).

5. The direction of drift from the epicentre is E=ESThis fact corresponds to the direction
of the winds determined from the fire data.

6. Globules have got similar morphology, this sigggéheir uniform origin.

7. Procedures similar the schliching show the gredénsity of globules in comparison
with grains of quartz.

8. The train is confirmed by the samples of pediected in the course of the program
“Globule” in 1969-1984. Using these samples we @attine the area around the upper
Vanavarka-river where there is an increased coration of magnetite globules
having size of about 30 micron.

It is necessary to test the found globules for hgilog to the space matter. Difficulty
consists in the small size of these globules arel nbcessity to carry out numerous
measurements. It would be quite reasonable to a@ahach globule separately, as among
found, possibly belonging td , globules there are obviously the background awigish
were generated by sporadic meteors. All our attenptmake the chemical analysis of
globules including appeal to foreign firms haverbaasuccessful up till now.
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On the interpretation of the 3and 14isotope shift in the peatmoss
of the Tunguska meteorite impact area

I.K. Doroshin
Tomsk State University, Tomsk, Russia, E-mail:3@ail.ru

Abundance of carbonates in the soil of the Tungds&teorite impact area causes their
high concentration in the peatmoss ashes. Whildyzing the amounts of £z or G4 one
needs to either eliminate the carbon of the sob@aates, or take its influence into account
and make necessary adjustments. Actual measurewfetits  , content in the carbonates
of peatmoss ashes yield 25-30% of the initial weighashes, that corresponds to the C
content of 12/(2*16+12) = 6,8 - 8,2% by weight. g6 slightly lower than the theoretical
figure of 11% assumed in [Doroshin, 2002], probathle to the presence of other minerals
besides calcium carbonate.

[Lvov, 1984] discusses the reasons of overstativeg &ge of peatmoss horizons as
determined by the concentration of;Cand conjectures massive fallout of the space-borr
carbon on the peatlands. However, the same "agiay' be achieved by injecting terrestrial
soil carbonates into the peatmoss. The decisioth@fproblem of "aging" by injection of
additional "ancient” carbon into the peatmoss el following equation:

e08%8et/T _ 1 =2N / N = 0,075Mash/0,47 peat = 0,16 Mash/Mpeat,

where?t is the false aging; T is the half-life period €86 ?N is the weight of the added

"ancient" (soil) carbon within the carbonates; Nthe initial weight of the carbon in the

organic matter of the peatmoss; Mash — the weifjlthe ashes; Mpeat — the weight of the
peatmoss material.

In order to obtain a false “aging” of 900 yearsjsitenough to inject into the pure
peatmoss 73% of a cindery substance by weight,vile&ds just 42% of the ash content in
natural peatmoss. Similar and even greater askesboan be found everywhere at edges of
the peatlands at depths of 40cm and more. Simjlérig possible to solve the problem of
isotope shift of 13 when introducing soil carbon into the peatmossd, r@eeive:

?2d=(dz—dh) / (m/mz + 1) = @2 —dy) / (M/M2) * 6,27 + 1),

where ?d is the isotope shiftd;, d, — the concentration of isotopes in d™*Cppg in the
peatmoss material and ashes, m, — the weight of carbon in the peatmoss material an
ashes accordingly; MM, — the weight of a peatmoss material and ashesaiogly.

In order to obtain an isotope shift of +4 units [&nikov, 1996] athb, =0 d; =-28 it
is necessary to have the ratio M1/M2 = 1,32, tleltlg the ash content of only 51%.

Thus, all the results of the carbon isotopism nemiso far can be explained by the
pollution of the bottom peatmoss horizons by ndtciraders.
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On the analytical theory of the Tunguska explosion

S. Ibadov
Institute of Astrophysics, Tajik Academy of ScienBeishanbe, Tajikistan.
E-mail: ibadovsu@yandex.ru

F.S. Ibodov
Sternberg Astronomical Institute, Moscow State Brsity, Moscow, Russia.
E-mail: mshtf@sai.msu.ru

S.S. Grigoryan
Institute of Mechanics, Moscow State Universitystémv, Russia.
E-mail: grigor@imec.msu.ru

An analytical theory of the 1908 Tynguska explosiaich takes into account the
aerodynamic fragmentation and the transverse eigand the fragmented mass under the
action of the pressure gradient on the frontalasuafof the cosmic body, was developed in
1976-1979. This theory was also used for quantgaéistimation of events occured at the
entry of the fragments of Comet Shoemaker-Levyt® the atmosphere of Jupiter on July 16-
22,1994.

To the development of this theory we found expaessior the velocity of motion and
deceleration of the fragmented mass near "explogiwae as well as the law of loss of the
kinetic energy of the mass in this zone in the iekpanalytical form. Extreme problem is
solved using obtained relations and the formulaeoatained for determining the position and
the value of the maximum energy release along thiectory of motion and also other
parameters of the "explosion" of cosmic bodieh@atmospheres of planets.

The results are used for investigation of "expln$iof nuclei of sungrazing comets in
the solar atmosphere and, besides, the relatidhiofphenomenon to the solar flares. Also
these results are of interest for studying the neatd flare activity of young stars connected
with passage of comet-like bodies through denselgasenvelopes of such stars.
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Magnetoionospherical effects of the Earth-Tungus @mic body impact

K.G. Ivanov

Pushkov Institute of Terrestrial Magnetism,

lonosphere, and R. W. Propagation RAN, Troitsk,ddasRegion, Russia.
E-mail:kivanov@izmiran.troitsk.ru

Some few results and present-day problems in eixgl@f magnetoionospheric effects of the
June 30, 1908 Earth-Tungus Cosmic Body impactarewed. Once more we pay attention
to their phenomenology, interpretation, simulatiamd comparison with others local
magnetoionospheric effects, man-made and natural.
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Tunguska comet material in peat from the explosioepicenter

E.M. Kolesnikov
Moscow State University, Moscow, Russia k_e_mi@maEvgenkol@geol.msu.ru

K.L. Rasmussen
Institute of Physics and Chemistry, University aitBern Denmark, Odense, Denmark klr@ifk.sdu.dk

Main problem of the giant explosion took place @ 3une, 1908, in Tunguska tayga,
central Siberia, is discrepancy between high exmpiognergy equivalent to 1500 Hiroshima
bombs and absence of any fragments of the Tungres@ic body (TCB). The problem may be
resolved if the TCB was a comet core [1]. It is wmoto be icy conglomerate consisting of
volatile compounds of H, C, N, and O frozen togetBeit the same elements can be found in soil
and plants everywhere that is why it is rathericlift to reveal traces of comet material fallen
down on Earth. Besides, there are dust particleshen comet core close in its chemical
composition to carbonaceous chondrites Cl [2]. Adtw to our calculations [3] they are only
about 0.50K in size that is why it is difficult to extractém from soil and peat. We analyzed
Sphagnum fuscum peat columns in which the peatr lgg@vn up in 1908 can be dated by
botanical method. The presence of the comet matenmoposed to show up by change, or shift,
of isotopic composition of the light elements. hetnearcatastrophic layers of the five peat
columns from the explosion epicenter the shiftthimcarbon and hydrogen isotopic composition
have been revealed. They represent sites at theséxp area enriched in the TCB material fallen
down on Earth highly inhomogeneously [3-6]. Theftsbii isotopic composition for carbdh*C
was up to +4.3%. and for hydrogé&D up to —22%.. They are opposite in sign and coulde’
caused by the terrestrial processes: fall outroésgrial mineral and organic dust, humification of
peat, emission of hydrocarbon gases from the earthso on. These isotopic shifts have been
revealed in the catastrophic and nearcatastroplgierd, at the same time they are absent at the
uppermost and lowest peat layers, below the peasiafioundary in 1908, and in the control peat
columns in other places as well [4-6]. Iridium astter platinoids, being detectors of the cosmic
material presence on Earth, have peaks of theicardration at the same peat layers as the
isotopic shifts did [7, 8] that corroborate cosmitin of the last. Cosmic carbon in peat is very
heavy in its isotopic composition: from +51%. up+#64%o. [3, 6]. It is absent both on Earth and
in typical meteorites and may be met with individoneral phases of carbonaceous chondrites
Cl. Very high C/Ir ratio in peat points to the lawncentration of mineral dust in Tunguska
comet as compared to Halley's comet [9]. The absesfcsmoky track among eyewitness’s
evidences corroborates the conclusion. Chemicalposition of the TCB in peat points to its
cometary origin as well [10]. The TCB material epteted of Fe and other siderophile elements.
At the same time, it is specially enriched with tred times of Si and eight hundred times of Na,
with another alkaline metals Li, Rb, Cs and othelatiles Cu, Zn, Ga, Br, Ag, Sn, Sb, Pb, and
Bi. These characteristics of the TCB chemical cositgn don’t contradict up-to-date data of the
comet composition [1].

Thus, the shifts in isotopic composition of carlaom hydrogen and as well sharp increase
in concentration of number of elements, mainly titdaclearly point to cometary origin of the
TCB.
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Acid rains at the 1908 Tunguska explosion site

N.V. Kolesnikova, E.M. KolesnikoV, P. Gioacchirfi T. Bottger?

Moscow State UniversityMoscow, Russia; k_e_m@mail.ru, evgenkol@gssol.ru
Bologna University, Bologna, Italy;

UFZ Leipzig University; Leipzig-Halle, Germany

While meteors were moving through the atmosphegh temperatures arose resulted
in reactions of oxygen with nitrogen from the atptosre. These reactions produce NO and
NO., nitrogen oxides, which after reaction with watapers form acids HNOand HNQ.
Then they fall down as acid rains. Traces of aaids have for the first time been found in the
sediments at the Cretaceous-Tertiary (K-T) bound@®@yMY ago when, due to the Earth’s
collision with a giant cosmic body, most of livimgrganisms including dinosaurs have
become extinct (1). In the K-T deposits nitrogenantration was eight—ten times as many
as its concentration in other layers. In the K-Jelaan enrichment with nitrogen and a
positive shift up to +10%o in nitrogen isotopic comsjtion have been accompanied with sharp
increase in iridium concentration that points tero@ origin of the above effects. To reveal
traces of acid rains at the Tunguska explosion ex@analyzed the same peat columns we
had used before for the carbon and hydrogen araly$ey are: three peat columns from the
explosion epicenter area and two columns from rersites served as control for the carbon
and hydrogen analyses (2, 3, and 4). The leastgeitr concentration and the slight shift in its
isotopic composition we found in the catastroplaigelr of the peat column sampled near
Vanavara settlement 65km southerner of the expiospicenter. It was control one due to the
absence in it the isotopic shifts in carbon andrbgen that meant that the Tunguska material
didn’t fall down near Vanavara. In the peat colurfrosn the explosion epicenter the nitrogen
concentration and the shift in its isotopic composiwere much more than the same ones in
the Vanavara peat column. Moreover, quantity ofviigdtrogen in the catastrophic layer of
three columns from the epicenter depends on ngtafithe peat bog distance of the epicenter
but also on its distance of the supposed TCB traijgd3). It was concluded that in peat the
main source of heavy nitrogen fallen down is a@ths. Another source of the nitrogen
enrichment in peat is anthropogenic pollution. Example, in the peat column sampled near
Tomsk, large industrial center in Siberia situat®@0km of the explosion epicenter, the mean
nitrogen concentration is twice as many as its entration in the Vanavara column.

According to our calculation (3) about 200 000 tarisnitrogen fell down over the
forest devastation area. It is just one third &f #mount estimated by Rasmussen et al. -
600 000 tons (5); the rest nitrogen scatterederatimosphere.
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The Tunguska meteorite explosion and flattened for origin with
consideration for the wind velocity gradient

P.F. Korotkov
Moskow Institute of Physics and-Technology, Dolgdpy, Russia.
E-mail: PFK @ physics. mipt. ru

No material of cosmic origin was found after thenjuska explosion, but a vast region
of flattened forest arouse whose formation detzls play an important role in the study of
the origin of this colossal phenomenon. Using thethmd of ray acoustics developed for
shock waves by the author of this paper, the faldesastation caused by the high-altitude
explosion of the Tunguska meteorite was calculatétl allowance for the wind velocity
gradient. The resulting shape of the region extdrd¢he wind direction is in agreement with
the observed havoc region. The energy releaseregishock of shock waves, is assumed to
be small in size, and, therefore, it can be sinedldly a concentrated explosion without
regard for a ballistic shock wave. Such a modebissistent with a fast meteorite breaking its
disruption due to the increase of the frontal aeaased by the velocity head of the airflow.

The inverse problem on the shock source, i.e.herekplosion parameters specifying
the shape and the size of the source (extendedneentration), should take meteorological
conditions into account. They can affect the shafibe flattened forest boundary so strongly
that sometimes the influence of the ballistic wawnethe flattened forest is doubtful. There is
no evidence of the existence of such a wave. Atrate; this is not a boundary shape (which
for the Tunguska explosion could arise without sactvave in the presence of the proper
wind in the troposphere). By its effect, an appnwedely concentrated explosion can take
place not only under exotic conditions (such anoenter with an antimatter body or a
collision with a small black hole or an explosiohaoUFO) but also for a short path of the
meteorite braking due to the fast increase inrits€ section. The shape of the flattened forest
region is not an adequate indication that the coinated explosion hypothesis should be
rejected.
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About nature of the “Light spot” in the Tunguska meteorite fall area

S.V. Krivjakov, E.V. Khammatova, I.K. Doroshin
Tomsk State University, Tomsk, Russia. E-mail di3®il.ru

In the spectrozonal cosmic pictures of the Tunguskgeorite fall area, we can see a
spot of light colour having an unusual form, whislobviously non-connected with the area
topography. The spot outlines are similar to an owth the axes of 12x9 km, the big semi-
axis angle of inclination is near 95 degrees fromNorth. Light colour is traced on any relief
types. Only in some cases there are dark partsnwitiis spot, usually they are connected to
the valleys of streams and ravines. Different higpsés had been suggested, but none of ther
had answered the whole of known facts. Our workldgoted to the clarification of this
enigmatic formation nature.

The colour spectrum change in that places of gézdbgrofiles passing, which differ
from the other parts of the area only by the abseofcstand, allowed to suppose that the
“light spot” has been formed by some peculiaritiésthe vegetation. We carried out such
field study for finding these peculiarities. At tead of May 2004, before the trees became
foliated there were carried out forest observatioos high hills and along foot routes which
crossed “light spot”. It was noted that chlorinetp®f the spot corresponded to localities with
larch predominance and brownish parts — to loealitvith the common pine predominance.
Standard landscape descriptions of several platsaseomplished to specify and confirm this
preliminary conclusion. Ratio of the plant specigas characterized by the projective
coverage, expressed in percentage. Four pairets were choose in such a way that one plot
from the pair was located in the chlorine part #imel second — in the brownish part. The
distance between two plots of the pair did not edcd00 m. Accomplished study had
completely confirmed initial assumption — in theespozonal cosmic pictures brownish
colour is caused by the predominance of pine, dhakioe — by the predominance of larch
stands.

The weak influence of the relief forms on predomu®of the larch in the “light spot”
becomes understandable if we consider the aftetagpation forest state described by L.A.
Kulik: “...complete destruction of the alder, bircaspen, and, in the centre of the zone of
destruction by fire, the pine, too”. In contrasthe pine, the larch had partly survived — both
single big trees and the numerous groves of snialkkasion larches. Estimation of the forest
composition during the numerous foot routes ancetagion from the hills confirms that
before-catastrophe live pines are virtually absenhe localities of the “light spot”. Thus, in
the course of the after-fire forest renewal thehdnad the initial advantage. And then, in the
course of the spreading from the remote localitiesleaved trees and the light-requiring pine
hardly rival with the mature larch stands. This haulted in the present-day larch
predominance in all “light spot” territory.
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Possible mechanism of formation Tungus tree fell

V.M. Kuvshinnikov
Tomsk, Russia. E-mail: tov@iao.ru

The tree fell is a very informative phenomenon whias not exhausted all potentialities for
analysis and obtaining of new results up to nowe $ymmetry of butterfly form gives an azimuth of
the fell trajectory but mechanism of formation ofree fell peculiarities is not clear. A fact of the
rather strict radial fell of trees is in a certaionflict with a non-circular form of the fell zon&
reason of creation of the axisymmetric deviatiaienf the radial direction both in the east and west
quadrants of the fell territory still stays obscuteis not clear why a symmetry axis of these
deviations does not coincide with the symmetry awésthe fell “butterfly”. The patchiness,
polymodality of directions of three falls in thenteal zone around the fell epicenter is not ex@din
It seems possible to us to justify several of thesauliarities by distortion in direction of blagave
caused by an effect of the meteorite form and emést of fragments and clasts in the explosion zone.

Evidently, the ballistic wave only could not evotke radial fell; the blast wave propagated
from the central point or small zone should pgptieé in this phenomenon. In accordance with the
comet hypothesis, such blast wave was created r@sudt of an explosion-like breaking of the
celestial body after fast increase of the body'tedtive cross-section due to avalanche-like
progressive fragmentation. At that the body wassf@med into the disk composed of small pieces
and then quickly broken in the co-called breakpuiith creation of the power blast wave. This wave
can bump into the other large fragments which caifdct on the wave force and its propagation
direction; i.e. a pin-point blasting effect couliké place. Several variants of similar processés an
possible corollaries are presented in the paper.
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Variations of geomagnetic field caused by 1908 Tungka event

T.V. Losseva, M.Yu. Kuzmicheva
Institute of Geospheres Dynamics, Russia. E-m@skdva@idg.chph.ras.ru; kuzm@idg.chph.ras.ru

The analysis of the magnetograms of Irkutsk obseryaon the 3% June, 1908
showed that the explosion of Tunguska bolide wasmpanied by the Earth’s magnetic field
, Which were being continued for several hours [i§utsk geophysical observatory was
located approximately in 950 km to the southeasnfthe point of impact and it was nearest
to the trajectory of the bolide by the observatamere the continuous photo record of the
components of the geomagnetic field was condudieid. geomagnetic effect they relate with
the distortion of the regular current system inEadayer of the ionosphere [2].

Contemporary views on the development of the gamahyc flow, which appears with
the flight of meteoroid in the atmosphere and itesequent explosion, make it possible to
explain both the formation of the region of the resed ionization irE layer and
comparatively rapid - for several minutes - thesfar of the excited region to 900 km.

As a result of the formation of the hot rarefiddhonel with the fall of cosmic body in
the atmosphere, the hydrostatic distribution okpuee is disrupted [3, 4]. The particles of the
gas jet and atmospheric air, implicated in the amtimove along this channel upward. In the
rarefied layers of the atmosphere they begin toemaeng the ballistic trajectories in the
gravitational field. With falling back kinetic ergr of gas braking in the dense layers of the
atmosphere is converted into thermal energy. THected shock wave is formed. The gas
heated in it rises into the overlying layers of #itenosphere and this process is repeatec
initiating the initial, substantially nonlinear gt of formation and propagation of acoustics-
gravitational waves. The effects of heating andzation of gas at heights on the order of 100
km, caused by such oscillations atmosphere, leattheodistortion of the existing current
system [5].

The changes in the geomagnetic field obtained énrépresented work coincided in
order of magnitude with its variations, fixed inetlirkutsk observatory. The equations of
chemical kinetics together with the gas-dynamicatigns were solved numerically. As the
initial data were used the fields of velocity, temgtures and densities, obtained in the work
[6] with the numerical simulation of Tunguska beliglume.

[1] Ivanov K.G. Geomagnetic phenomena, which were being observedhe Irkutsk magnetic observatory,
following the explosion of the tunguska meteoriteMeteoritika. 1961.# . XXI. .46-49 (in Russia). [2]
Ivanov K.G.Influence of a local increase in the conductifythe E- layer of the ionosphere by a Sg- varratio
the Earth's magnetic field /Geomagnetism and Aamoa. 1962, .2.B 5. .943-948 (in Russia). [3}lemtchinov
1.V., T.V. LosevaAtmospheric oscillations initiated by the penetratof a comet or an asteroid into gaseous
envelope of a planet // LPSC XXY. 1994. Houston, TX87-988. [4]Shuvalov V.VAtmospheric plumes created
by meteoroids impacting the Earth / /JJGR. 1999.0¢.1lIlssue E3. .5877-5890. [5]Losseva T, Merkin V,
Nemtchinov | Estimations of the Aeronomical and ElectromagnBigturbances in the E-layer of the lonosphere,
caused by Tunguska Event // AGU Fall Meeting. 199832A-09, F778. [6]Shuvalov V.V., Artemieva N.A.
Numerical modelling of Tunguska-like impacts // P&2002. V. 50. Iss.2. P.181-192.
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About a possible nature of similarity of geomagneti effect of Tunguska
meteorite and geomagnetic effect (SFE) of a powelfy-ray
flare (X = 18) of 04.11.2003

V.A. Parkhomov
The Baikal state university of economics and law.
Irkutsk, Russia. E mail - parhomov@irk.ru

The comparison of geomagnetic effects caused bigatian of the ionosphere as a
result of explosion at fall Tunguska of a meteodted geomagnetic effect, caused by
ionization of the ionosphere by arrival of rigiceefromagnetic radiation (x-ray areray)
from powerful (ball X> 18) x-ray flare of Novembdr, 2003 is executed. As a result of
comparison, is shown, that there is a similarity sinucture and dynamics changes of
geomagnetic variations observing on magnetic olasery of Irkutsk at registration of effect
Tunguska of a meteorite and on magnetic observatmiar flare, which has registered
geomagnetic effect, and taking place from focuscwfrent system on distance equal to
distance of Irkutsk up to epicenter of explosianbbth cases identical three-phase temporary
dynamics (changes) of geomagnetic variations restbid both cases within four hours with
close importance of amplitudes (~ 50nT) is observed

The model supposing a similar nature of observaggemagnetic variations is
examined as a result of occurrence subionospheygr I(at heights 20 - 40 kms) source. In
case of a meteorite the ionization occurs as dtreSabsorption of energy of explosion at
atmospheric heights (flow of energy is directed apig). In case of flare (the flow of energy
is directed downwards) absorption scale - radiadiisp occurs at the specified heights, where
as a result of absorption tfte- quantum occurs a chain of the ion - molecul&ractions
resulting in creation positive and negatively clearglasters of ions. These phenomena resul
in occurrence conducting current of a layer. Theear system of currents owing to diffusion
will be distributed lengthways along of a layer gyopic with speeds close to speed of
internal gravitational waves.
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Paradoxes of Tungus meteorite

G.F. Plekhanov
Tomsk State University, Russia. Email: G_Plekhanma@ru

The principal paradox of the Tungus Meteorite (Thés in the fact that the meteorite
itself has not been found yet. For many years Kédlik had been trying in vain to find a gigantic
iron meteorite in the region of the Tungus Catasieo (TC). The attempts made by K.P.
Florentsky to explain the discovery of the magedbills in the soils at the distance of hundreds
kilometers from the TC region as a consequence @xalosion cannot be considered to be final
as it was not proved that they belong to the TMisTdan be explained firstly by complete
uncertainly of the background on which the anonvedy revealed by means of magnetite balls;
secondly, by the fact that the period of preseovatif such balls in the soils was not known. The
investigations carried out under the leadership.Na&iliev in the region of the TC with the aim
of reveal