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     A specter is haunting Tunguska - the specter of radiation.

More than once has it been exorcized from the region of the

catastrophe and proclaimed non-existent - just to return under

the mask of the so-called secondary effects and "background

fluctuations". Mutations in the pines, the regional geomagnetic

effect, the strange paleomagnetic traces - all these phenomena

suggest that the Tunguska explosion was in fact accompanied by

nuclear reactions. Unfortunately, no direct traces of these

reactions have been discovered as yet.

     Of course, if a net of radiation monitors had been

positioned at the area before the explosion, the problem would

have been solved easily. Is this a mere dream and nothing else?

Strange to say, but it seems to be not quite so...

     Some 45 years ago American and Japanese scientists

attempted to reconstruct the picture of the radiation effects

caused by the nuclear explosion in Hiroshima. For this purpose,

they used ceramic tiles that had covered roofs of Hiroshima

buildings. Tile is a radiation monitor of a sort. It consists of

some minerals (in particular, feldspar) that, being exposed to

hard radiation, store in their crystal lattice the energy of the

radiation, keep it for a long time and release, being heated up

to 400шC, in the form of light. This is the effect of

thermoluminescence (TL).

     When tile is being made from clay, it is subjected to

annealing. As this takes place, the whole energy that was stored

in the minerals due to various forms of external radiation, is

being released. Thereafter the tile "works" as a TL radiation

monitor. In Hiroshima this effect helped both to reveal weak

radiation traces some ten years after the explosion and to

reconstruct the distribution pattern of the radiation effects

around the epicenter.

     There is however no tile roofs in the Tunguska taiga, and

therefore this method does not directly apply in this case.

True, one can hope to find some ceramic objects that survived

the Tunguska explosion when at a close distance to its

epicenter. These might be pots and pans, ornaments, ritual

accessories, etc - that is, any article that was annealed when

being manufactured.

     Unfortunately, up to this time there was made almost no

attempts to discover and examine such relics. This work is still

to be done (maybe, with the help of ethnographers and

archaeologists). True, in 1996 Vitaliy Romeyko gave to the

present author a piece of a ceramic pot, which he had found at

an old nomad camp some 40 km to the NW from the epicenter of the

Tunguska explosion. This piece still remains to be investigated.

So far, Tunguska investigators concentrated their efforts on

natural TL indicators. These are, first of all, quartz and

feldspars, incorporated into bedrock and sedimentary rock in the

Tunguska explosion area. If the explosion was accompanied by

hard radiation, this fact had to be fixed in the structure of

these minerals. In principle, this information can be retrieved

from them by some well-known methods.

     Reality is however not so simple. Natural minerals

crystallized from a melt many millions of years ago. From this

time on, they were subjected to perpetual influence of dispersed

radioactive elements (uranium, thorium, radium, potassium-40).

This increased the energy, stored in the crystal lattice of the

minerals. At the same time, the joint action of water, wind, the

interior heat of the Earth, and the solar ultraviolet radiation,

reduced the energy. The resulting TL pattern is therefore very

ambiguous, giving no way of deducing the real "radiation

history" of the Earth's crust. Even if a natural mineral was

exposed to an additional flow of hard radiation, this fact

cannot be established with certainty. The "signal" is difficult

to trace against a background of the "noise". Difficult, but not

impossible...

     In the 1960-s - 1980-s various minerals from the region of

the Tunguska explosion were studied with this object in view

(see, for example, Refs. 1-4). These were, in particular,

plagioclases from the bedrock traps and a heavy concentrate of

quartz and feldspars from the soil. The data obtained were

processed with the help of a statistical computer program

developed by D.V.Demin [5]. In result, there was revealed an

anomaly of the TL field, characterized by the two opposing

effects: an increase in the TL level against the background one

within 10-15 km from the epicenter (the zone of the increase is

appreciably shifted to the east, being at the same time axially

symmetric in respect to the projection of the eastern variant of

the TSB trajectory), and a decrease in the TL level within a

smaller zone (some 5-6 km in the radius) that is as if

superimposed on the first (see Figs. 1 and 2).

     The results are identical for various thermoluminescent

materials - plagioclases, separated from the traps, the

polymineral heavy concentrate (consisting mainly of quartz and

feldspar), that was extracted from the soil, and pure quartz,

sampled from this concentrate. The zone of the TL decrease fits

well into the area of the radiant burn of the trees. Possibly,

this effect was generated by the light flash.

     Is this anomaly a sort of natural fluctuations of the

background TL level, or is it directly related to the Tunguska

explosion? Formerly it was common to assume that the effect of

thermoluminescence did not depend on whether the energy had been

stored gradually (what is typical of natural processes) or

abruptly (what is typical, in particular, of nuclear

explosions). In fact, it is not the case (see: [6]). If we

expose a mineral to a flow of ultraviolet radiation (solar, or

artificial), then the naturally-induced TL effect (NTL) is

reduced (reaching a minimal level that is characteristic of the

mineral). On the contrary, the intensity of the artificially-

induced TL effect (ATL) does not alter. This phenomenon provides

a way to distinguish between these two types of

thermoluminescence.

     Figures 3 and 4 show the differences between TL properties

of a Tunguska sample and a sample taken far away from the region

of the catastrophe. As can be seen from the curves, the

ultraviolet radiation does not affect the thermoluminescence of

the Tunguska sample. This suggests that the Tunguska explosion

was probably accompanied by a burst of hard radiation.

     Of course, a closer look at the data is called for. Should

the Tunguska TL anomalies are confirmed, this will make it

possible to reveal and plot, point by point, a reliable

radiation portrait of the event. This would be a big step

towards the solution of the Tunguska problem.
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     CAPTIONS:

Fig. 1. Anomalously high levels of thermoluminescence (soils and

traps).

+ - the border of the radiant burn area;

x - the border of the fallen forest area;

* - S >= 898 (traps)

Ї - S > 147, I2 > 18, I3 > 9

Fig. 2. A united effect. Annealing (soils and traps).

+ - the border of the radiant burn area;

x - the border of the fallen forest area;

Џ - zero level (soils);

Ї - S <= 2 (soils);

o - To = 288ш-248ш (soils);

* - S <= 8 (traps)

Fig. 3. A sample of heavy concentrate (No. 409), taken at the

foot of the Ostraya mountain, Tunguska region.

Fig. 4. A background sample of heavy concentrate, taken at the

settlement of Belyaki, Krasnoyarsk Territory.
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