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The quantum interpretation of energy output reactions in a “hydrogen” bomb is wrong. Using tokomaks in
engineering of controlled light nuclear power reactors is unpromising.
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The thermonuclear problem (the problem concerning development of controlled light nuclear
power reactors) has been studied in vain for over half a century.

This study is based on the quantum interpretation of energy output reactions in a “hydrogen”
bomb. It is customary to assume that primary explosive energy is released in such bomb due to
deuteron and triton fusion reactions.
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Recently, there has been a fact reported that makes us doubt in such bomb being hydrogenous
A very important information appeared in the web: “In 1990 German Wave radio station reported
that one of the nuclear tests conducted 40 years ago in the North-West of Yakutia turned out to be
second to none in its power (20-30 Mt instead of estimated 10 kT!). The explosion was
registered by all seismic stations of the world. A reason for such a material difference still
remains unknown. It was supposed, however, that there had been a compact hydrogen bomb of
then unprecedented power tested though such device was developed in the USSR much later”.

That explosion was called the Vilyuisk explosion after the site. There was a secret research
into the causes of the explosion conducted near the explosion site but that research had no
success.

As of 1950 no hydrogen devices have ever been tested in any part of the world. There was a
standard “nuclear” bomb tested in 1950 at the Vilyuisk explosion site. The power and nature of
the Vilyuisk explosion were indicative of the fact that it was a real thermonuclear explosion
although the “nuclear” bomb itself contained no hydrogen nuclei. And since there are no
compact volumes of heavy hydrogen nuclei required for an explosion of such power encountered
on Earth in normal conditions such explosion has nothing to do with heavy hydrogen nuclei
whatsoever.
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What happened during the Vilyuisk explosion? An explosive material in a “hydrogen” bomb
is a combination of solid deuterium and tritium compounds with lithium-6. What is the purpose
of lithium-6 here?

In normal conditions deuterium and tritium reside in gaseous state. In order to make a bomb
compact deuterium and tritium had to be bound into compounds to occupy the minimum volume.
Lithium-6 was found to be the lightest “additive agent” that meets this requirement.

However the Nature assigned lithium a leading part rather than one of an extra player. The
Mendeleev's table contains neither lithium-5 nor beryllium-8. This means that lithium-5 and
beryllium-8 are instantly disintegrating nuclei. And while the conditions created by a uranium
bomb explosion enable beryllium-8 being fused from lithium-6 the nuclei of beryllium-8
disintegrate at once releasing the adequate energy due to the energy from these nuclei fragments
being dispersed by electric and even more powerful magnetic repulsions.

This is the only scientific explanation of the nature of the Vilyuisk explosion.

In order to make sure that the Vilyuisk explosion energy output unexplainable in terms of the
quantum physics had occurred in the result of beryllium-8 nuclei fusion from lithium-6 nuclei
one should understand how lithium nuclei absent in a uranium bomb could get to the explosion
site.

It is well-known that lithium is encountered on Earth in the form of small, compact ore
aggregates. Could any of such ore aggregates get to the “atom bomb test site by chance? The
answer to this question can only be found in the geological survey records. Since the explosion
site surroundings had been flooded no further field survey was possible.
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It follows from the Vilyuisk explosion situation that a thermonuclear explosion can occur

without any deuterons and tritons being involved. Therefore a new question arises: are hydrogen



nuclei being involved in energy release reactions during a “hydrogen” bomb explosion and if
they are what is their share in the explosive energy?

In terms of the thermonuclear problem the answer to this question is extremely important.
Indeed, this problem is being studied based on the quantum concepts according to which a
“hydrogen bomb” explosive energy is released due to deuteron and triton fusion reactions. This
question becomes particularly urgent in view of the fact that the thermonuclear problem has been
studied in vain for over half a century absorbing heavy intellectual efforts and materials
resources.

Researchers into the thermonuclear problem believe that they chose the right way to this
problem resolution. They reason it that they have managed to create and test a “hydrogen” bomb.
Additionally they refer to the fact that using experimental arrangements they have been able to
ensure fulfillment of conditions in which deuteron and triton fusion reactions begin (USA,
Princeton, PLT tokamak, 1978). They believe that such reactions should produce adequate
neutron fluxes. And since such neutron such fluxes had been observed in those tests they
considered the same to be an evidence of deuteron and triton fusion reactions.
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A fact exists that makes these arguments of researchers into the thermonuclear problem be
critically reconsidered.

In 1979 there were experimental results of a-particles scattering on nuclear structures
described in Izvestiya AN SSSR (Journal of the Academy of Sciences of the USSR) magazine,
physics-related series, 1979, V. 43, No. 11, pp. 2317-2323. That experiment reproduced the
famous experiment by E. Rezerford but the results were processed at a higher level. Having
analyzed the results of shadow scattering of a-particles the physicists of the Institute of Nuclear
Physics Academy of Sciences of the USSR (Alma-Ata) obtained experimental evidence of the
fact that nuclei of all chemical elements have quasi-crystalline structures, that nucleon systems
of such nuclei feature a static balance.

It follows therefrom that the smallest indivisible quanta and indeterminacy relations are not
objective laws of the physical world but just abstract computational tricks of quantum physics.

This made it necessary to clarify reasons for concepts of principal inapplicability of classical
physics techniques in the microworld theory.
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The “exploration” showed that physics failed to apply classical physics techniques to the
study of microscopic objects due to two gross mistakes made in the beginning of the past
century. The first one is the improper conclusion of the absence of aether interacting with
microscopic objects. The second one is the rejection of the fact of magnetic interactions among
microscopic objects. These two mistakes appeared to be the original causes for fails in the study
of the thermonuclear problem.
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The hypothetic existence of aether, a matter much lighter in weight than electrons was sought
to be verified by means of the Michelson experiment.

That experiment results were analyzed based on the assumption that aether being a tangible
medium of light waves does Temr interact with the matter. But this assumption is contradictory.
The fact the light interacts with the matter is proven by the fact that we can perceive it with our
own sensory organs, without any additional experiments. Light waves are just quite a specific
type of their tangible medium motion and are capable of interacting with the matter through their
tangible medium only, that is, through aether.

It is obvious that light waves cannot interact with the matter if aether does not interact with
the same either.

On the assumption of the fact that aether interacts with the matter the Michelson experiment
results are not contradictory. However the results do not contradict the assumption that aether
does not exist in Nature either. This means that the Michelson experiment cannot confirm or
dismiss the hypothesis of aether existence.

The hypothetic existence of material aether interacting with microscopic objects apparently
cannot be anyhow verified by means of full-scale experiments.

There is one method well-implemented in engineering left to verify such hypotheses: by
building adequate structured mathematical models of microscopic objects which would account



for aether resistance to motion of such microscopic objects and by experimental check of such
models for adequacy. Such verification confirmed the hypothesis of aether existence and showed
that the specific resistance of aether to protium atom electron motion constitutes 1.5-10" kg-s™.
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In his famous experiment of 1821 the Danish physicist Oersted found that a circular
magnetic field occurs around a current-carrying conductor.

Based on the data observed in that experiment physicists came to the conclusion that
magnetism is not an independent phenomenon but it is induced by motion of electrical charges
and mo magnetism can exists without such motion.

The simplest microscopic objects are electrons, protons and neutrons. Experiments
demonstrated that all of such objects have their own magnetic fields. The fact that neutrons
however have no electrical charge did not make the physical science revise its views on the
nature of magnetism. Based on their common ideas of the nature of magnetism physicists
decided to disregard the magnetic interaction among microscopic objects in studies of
microworld structures.

In attempts to learn how an atom works physicists only considered electrical interactions
between a nuclear and electrons disregarding aether resistance to motion of atom elements and
the magnetic interactions among the atom elements. It is not surprising that in such attempts they
failed to find an explanation even for the fact of a stable existence of atoms. Indeed, their models
of atoms were evidently inadequate. And following the study of those inadequate models
physicists resolved that basically techniques of classical physics cannot be used in study of
microscopic objects?!

In 1831 Faraday found out that there is electric current occurring in a continuous conductor
located in an offset magnetic field.

According to the logic demonstrated by physicists when analyzing the results of Oersted’s
experiment results it would be well here to conclude that electricity is a secondary phenomenon
with respect to magnetism. But since this logic leads to controversial conclusions both these
conclusions are wrong so electricity and magnetism are actually individual phenomena
independent from each other.

The fact that the magnetism around conductor occurs when electric current passes through
the conductor is undisputable. But analyzing the results of Oersted’s experiment physicists
“forgot” that electrical current carriers have both electrical charges and their own magnetic
fields. None of the physicists has consequently made any attempts to clarify the role of these
magnetic fields in formation of a “circular” magnetic field.

New research showed that a “circular” magnetic field around current-carrying conductor is
formed by the magnetic fields of electrical charge carriers rather than by electrical charges
themselves. The results of Oersted’s experiment appeared to be not sufficient to achieve such
state of knowledge. It had been necessary to identify, with eye-minded details, the mechanism of
Lorentz force affecting electrons moving across the external magnetic field lines. Moreover, it
had been necessary to achieve a detailed, eye-minded comprehension of the mechanism of
electrons, neutrons and protons based on the ample information on the effect of mutual collision
of microscopic objects dispersed using accelerators.

The decision to disregard the magnetic interaction among microscopic objects was found to
be erroneous.
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Due to disregard for aether resistance to motion of microscopic objects and disregard for
magnetic interaction among microscopic objects the quantum physics has lost the opportunity to
achieve any eye-minded representations of the mechanism of microscopic objects. For the same
reasons there has been blind-alley research into in the area of thermonuclear problem conducted
for over half a century based on a misunderstanding of energy output reactions in a “hydrogen”
bomb.

Physicists believe that an energy output in a “hydrogen” bomb is due to collision of
deuterons and tritons leading to fusion of heavier nuclei.

Deuterons and tritons contain one proton each. This is why there is an electric repulsion
between them. The main challenges of the thermonuclear problem of physics are linked with
overwhelming this electrical repulsion. In order to reach the nuclear fusion distances (<107'* m)



between each other these nuclei should have the approach energy of min 0.144 MeV. Such
approach energy is only possible in a very “hot” state of a nuclear matter.

Therefore physicists seek to resolve the problem of developing light nuclear power reactors
by means of high-temperature heating of a nuclear matter while being hopeful that as soon as the
required nuclei approach energy is achieved energy releasing fusion reactions will start.
Moreover, neutron fluxes should occur which is considered to be an effect and evidence of
fusion reactions.

New research has found that neutrons are paramagnetics (they are drawn into the external
magnetic field) while protons are diamagnetics (they are expelled from the external magnetic
field, and the relation between neutron and proton magnetic moments is equal to 3-107, i.e.
neutron magnetic moment is by four orders lower than proton magnetic moment. That is why
deuterons and tritons are diamagnetics and their magnetic properties are fully determined by the
magnetic properties of protons.

Following the explosion of a uranium “fuse” of a “hydrogen” bomb the bonds between
deuterium and tritium and lithium-6 break so deuterons and tritons form plasma wherein they are
moving at great velocities colliding with each other. Vector directions of magnetic moments of
deuterons and tritons in such plasma are disordered, positioned in a chaotic order. However when
pairs of these nuclei is approaching each other the magnetic orientation effect makes vectors of
their magnetic moments be situated along the straight line that passes through these nuclei.
Meanwhile, there is a magnetic repulsion effective between them caused by these nuclei
diamagnetism.

According to calculations made for overwhelming the magnetic repulsion and making these
nuclei approach each other to the nuclear fusion distances (<10™* m) there is approach energy
required which maximum value is 45.5 MeV. This is 300 times greater than the approach energy
required for overwhelming the electrical repulsion between these nuclei. And since such energy
is significantly greater than bonding energy of deuterons and tritons they become disintegrated
before they reach the distance of 10" m.

This is well consistent with the fact that there was a flux of neutrons without any energy
output observed in 1978 in Princeton during experiments conducted on PLT tokamak.
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The final conclusion for the resolution made: the quantum interpretation of energy output
reactions in a “hydrogen” bomb is wrong. Even if hydrogen nuclei are involved in energy
releasing fusion reactions those are reactions which basically cannot be interpreted in terms of
the quantum physics. Most likely, the existing thermonuclear bombs are lithium rather than
hydrogen ones. Using tokomaks in engineering of controlled light nuclear power reactors is
unpromising.
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The elaboration of a microworld theory that makes allowance for existence of aether
exhibiting resistance to motion of microscopic objects; that makes allowance for the magnetic
interactions among microscopic objects and operates structured mathematical models of
microscopic objects made it possible to find the answers for the questions which are unavailable
for the quantum theory.

It was found that high-temperature heating of a nuclear matter is only necessary for
achieving an explosive energy output. There is no high-temperature heating of a nuclear matter
required in engineering of controlled light nuclear power reactors.
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The simplest (theoretically) configuration of such reactor consists in using helium-4 nuclei as
initial “fuel” and includes two stages.

The first stage is helium-5 nucleus neutron fusion. There is no electrical repulsion between
helium-4 nucleus and neutron. In order to overwhelm the magnetic repulsion reach helium-4
nucleus fusion distance such neutron should have energy of min >13.65 keV.

The second stage is fusion of instantly disintegrating lithium-5 nucleus accompanied with
energy output. In order to enable such fusion reaction it is required to know how to control a
neutron life-time. There were different values obtained following experimental measurements of
a life-time of neutrons conducted in various laboratories. Physicists supposed that the reason for
such discrepancies was that various laboratories accepted various measurement errors. The true



reason lies in the fact that those measurements were conducted in different, closely approximated
conditions. Varying these conditions one can determine a dependency between life-time of
neutrons and the conditions. This will enable controlling life-time of neutrons.

Devices that would enable controlling life-time of neutrons had been developed and
implemented long time ago. It is only left to adapt the specific parameters of the same to the
thermonuclear problem requirements.

*
If “fuel” is lithium-7 the power reactor configuration must include the same two stages.
There may be nuclei of deuterium, tritium, helium-3 and lithium-6 used as “fuel” but that
calls for more stages, based on such “fuel” type.
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Tepmosinepnas npoOiema:
CUTYallMOHHBIN aHAJIN3

JleonoB H.H

KBaHTOBOC MOHMMaHME pEaKnWil BBIAECICHUS DHEPTMM B «BOJOPONHOI» OomOe ommOOdYHO.
BeicokoTeMIlepaTypHbIii  pa3orpeB  SAEPHOTO BEMIECTBA  HEOOXOAMM TONBKO JUIS IHOJYYEHUS B3PBIBHOTO
BBbIIENEHUs dHepruu. Mcnone3oBaHne TOKaMakoB Uil MOCTPOEHHUs YNPABIAEMBIX SJHEPreTUYECKHX PEAKTOPOB Ha

JICTKUX SgApax 6€CH€pCH€KTI/IBHO.
*
PaboTtel 1o TepmosimepHON mpobieme (mpoliieMe MOCTPOEHMs YHPaBISEMbIX
SHEPTEeTUYECKUX PEAKTOPOB Ha JIETKUX SIAPAx) BEAyTCs Oe3pe3yabTaTHO 0oJiee MoTyBeKa.

OTH paboThl BelyTcs Ha OCHOBE KBAaHTOBOIO NMOHUMAHMS PEAKIMH BbIIEIECHUS YHEPTUU B
«BOOpOAHONY OoMOe. IIpuHSTO cuMTaTh, YTO OCHOBHASI SHEPTUsl B3phIBA BBIAEISAETCS B 3TOU
6omOe B pe3ynbTare peakiuil CuHTe3a MEXAY sIpaMu AeUTepust U TPUTHUS.

*

HenaBHO cTano M3BECTHO OOCTOATENBLCTBO, 3aCTABIAIOLIEE YCOMHUTBHCS B TOM, YTO 3Ta
6omOa siBrsieTcst BomopoaHoil. B MHTepHETe mosiBIIIOCH 04eHb BakHas mHMopmanwms: «B 1990r
panuoctanius «Hemernkass BomHa» cooburmia, yro korma 40 JyieT Hazaja Ha ceBepo-3amajie
SIKyTHM HauyaauCh SACPHBIE UCIIBITAHUS, OTHO U3 HUX IO MOIIHOCTH OKa3aJ10Ch HECPABHUMO HU
c kakuMm apyruMm (20-30Mt BMecto pacuetHbix 10kT!). B3pbeIB 3apeructpupoBaiu Bce
ceficMuueckre cTaHuM Mupa. [lpuumHa CTOIbL CyIIECTBEHHOTO PACXOXKIEHUS TaK M OcCTajach
HeusBecTHOH. [lpeamonaramy, npaBaa, YTO MCHOBITAIM KOMIAKTHYIO BOJOPOJHYIO OOMOy
HEOBIBAJION MO TEM BpEMEHaM MOIIHOCTH, OIHAKO, ogooHoe ycrpoiictBo B CCCP pazpaborano
ropaszio Mo3xkKe».

OTOT B3pBIB Ha3Bajdu BuWIOWCKUM, MO UMEHH MecTa. B oKkpecTHOCTH MecTa B3pbiBa
IIPOBOAMIIMCH CEKPETHbIE HCCIENOBaHMUSA NPUYMH B3pbIBA, HO 3TH MCCIEIOBAHUS OCTAJIUCh
0e3pe3yJIbTaTHBIMH.

B 1950r ucnbiTanus «BOAOPOIHBIX» YCTPOMCTB HHUIZE B MHUpE €lle He mpoBoauinch. Ha
MecTe Bumroiickoro B3pbiBa, B 19501, mpoBoamiInch HCIBITAaHUS OOBIYHOW «aTOMHOI» OOMOBI.
MoiHoCcTh M XapakTep Bumolickoro B3pbIBa CBHICTEIBCTBOBAIM O TOM, YTO 3TO OBLI
HACTOSIIIINI TEPMOSIIEPHBIA B3PBIB, XOTS CaMa «aroMHas» OomMOa BOIOPOIHBIX sIaep HeE
cojiepkana. A Tak Kak Ha 3emjie, B €CTeCTBEHHBIX YCJIOBUSIX, KOMIIAKTHbIE OOBEMBI TSDKENBIX
sJ1ep BOAOpOJa, HEOOXOAUMBIE JIJIsl B3pbIBa TaKOW MOIIHOCTH, HE BCTPEYAIOTCS, TO ATOT B3pHIB
BOOOIIIE HE CBSI3aH C TSKEIBIMU BOJOPOAHBIMHU SAPAMH.
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Uro mpowusonuio Bo Bpemsi Bumoiickoro B3psiBa? «B3pbIBUaTKOI» B «BOIOPOIHOID GoMOe
SIBJIIETCS. CMECh TBEPIbIX COCIMHEHUHN AEUTEpHUs] M TPUTHUS C JIUTHEM-6. 3adeM 371eCh HYXKEH
JUTHI-67


mailto:NNLeonov@inbox.ru

Jeirepuii 1 TpUTUIl B HOPMaJbHBIX YCIOBHUSX HAXOIATCS B Ia3000pa3HOM COCTOSIHUHU.
YroOpl O0oMOa OblTa KOMITAKTHOW, AEWTEpUH W TPUTUH HYXHO OBUIO CBS3aTh B COCIUHEHUS,
3aHUMaoIlMe MUHUMAIbHbIN 00beM. Hanbonee jgerkoil «1puMechio», yIoBIETBOPSIOIIEH ITOMY
TpeOOBaHUIO, OKA3aJICSA JTUTHH-6.

Opnnaxo, IIpupona oTBena JNUTHIO POJNb HE BCIOMOTATENIBHOTO CTAaTHCTA, a MpeMmbepa. B
Tabnuue MeHieneeBa HET HU IMTUA-S, HU OepuiliusA-8. DTO O3HAYAET, YTO JIUTUN-5 U OepuiUInii-
8 SABJAIOTCSA MTHOBEHHO pacmajarolumucs sapamu. M eciu, B yCIOBHAX, CO3JaHHBIX B3PBIBOM
ypaHOBOil OOMOBI, M3 JNUTHSA-O CHHTE3UpyeTcs OepwUIHii-8, To sapa Oepwumsa-8 cpasy ke
pacrnazarTcs ¢ BBIICICHUEM COOTBETCTBYIOIIEH HHEPIHH 3a CUET DHEPIMM pasjieTa OCKOJKOB
3THX SIJIEP, PA3TOHSAEMBIX EKTPUYECKUM H, ellie 00Jie MOIIHBIM, MArHUTHBIM OTTAJIKUBAHUSIMH.

Omo — eouncmeenHoe HayyHoe oOvscHeHue npupoobl Buniolickozo 63puisa.

YroObl yOenmuThCsl, YTO HEOOBSICHUMOE, B paMKa KBaHTOBOW (DU3MKH, BBIJICICHUE SHEPTHH
npu BuittolickoM B3pbIBe IMPOM30ILIO B pe3ysbTaTe CUHTE3a sAep Oepulins-8 u3 sep JIuTHs-6,
HYXHO TIOHSITh, KaK sS/Ipa JUTHUS, OTCYTCTBYIOIIME B YPAaHOBOK O0MOE, MOTIIM OKa3aThCsl HA MECTE
IIPOBEICHMSI OTOTO B3phIBA.

XOopoIo M3BECTHO, YTO JUTUH BCTpeyaeTcs Ha 3emiie B BUAE HEOONBIINX, KOMITAKTHBIX
pyaHbIX 00pa3oBaHUil. MO0 M OJHO M3 TaKMX PYIHBIX 00pa30BaHUIl ClIy4aliHO OKa3aThCs Ha
MECTE HCIBITAaHUH «aTOMHOI» O00MObI? OTBET Ha 3TOT BONPOC MOKET HAXOIUTHCS TOIBKO B
apxuBax TreojoropasBegkd. [3-3a 3aTOIIEHMS OKPECTHOCTEH OTOrO  B3pbIBA  HOBBIC
HCCJIEJOBAHNS HA MECTHOCTH CTaJIM HEAOCTYITHBIMHU.
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N3 curyauum ¢ BWIIONCKHM B3pBIBOM CIEAYET, YTO TEPMOSIACPHBIA B3PBIB MOXKET
IIPOMCXOIUTH 0€3 ydacTus saep AeWTepus U TpUTUA. B cBA3M ¢ 3TUM BO3HHMKAET HOBBIN BONpPOC:
IIPUHHUMAIOT JIM y4acTUE BOJIOPOJHBIE S1pa B PEaKIMIX BBIJECICHUS SHEPTUU BO BpEMS B3pbIBa B
«BOJIOPOJHOI» 6oMOe, U €CJIM MPUHUMAIOT, TO KaKyIO J0JIF0 OHU BHOCST B SHEPTUIO B3pbIBa?

C ToukH 3peHUst TEPMOSIEPHOM MPOOIEMBI OTBET Ha 3TOT BOIIPOC UpE3BhIUAHO BaxkeH. Bean
pa0oTel 1o 3TOH mpobieMe BeayTcsl Ha 0a3e KBAHTOBBIX IPEJCTABICHHUH, COIIACHO KOTOPBIM
SHEPrusi B3pbIBa B «BOJIOPOIHOI» OOMOE BBLAEISETCA 3a CUET pEeaKkiuil sAepHOTO CHHTE3a C
yuacTueM saaep aeirepust u Tputus. OcoOyro OCTPOTY 3TOT BOIPOC NPUOOPETAET B CBSA3U C TEM,
4TO paboThl MO TEPMOSIEPHON MpoOIeMe BeAyTCsl BIYCTYIO yXe Ooljiee MoiyBeKa, MOIIOIIast
OTPOMHBIE UHTEIJIEKTYaJIbHbIE CHJIBI U MaTepUaJIbHbIE CPEACTBA.

Pa3paboTunku TepMosiiepHON MPOOIEMbI YBEPEHBI, UTO MJIYT IO BEPHOMY IIYTH K PEILIECHUIO
3Toil mpoOsiembl. OHU apryMEHTHPYIOT 3TO TE€M, YTO CyMENIM H3rOTOBUTH M arpoOHpOBaTh
«BOIIOPOHYIO» O0MOy. B KauecTBe MOMOTHUTEIBHON apryMEHTAllMU OHU CCHUIAIOTCS Ha TO, YTO
JIOOMITUCH, HA HKCTIEPUMEHTAIbHBIX YCTAaHOBKAX, peajln3alliil yCIOBUM, B KOTOPBIX HAYMHAIOTCS
peakuuu cuHTe3a Mexay aapamu neitepus u tputus (CLUIA, IIpuncron, Tokamak [1JIT, 1978r).
OHHM CUMTAIOT, YTO B XOJ€ TAaKMX pEaKUUH IOJDKHBI BO3HHMKATH COOTBETCTBYIOIIHME IOTOKH
HEHTPOHOB. A TaK KaK TaKue MOTOKH HEHTPOHOB B 3TUX SKCHEPUMEHTAX ObUTH 3a(hUKCUPOBAHBI,
TO OHM IOCYUTAIM MX BO3HUKHOBEHHME J0KA3aTeIbCTBOM HA4ajla PEaKLMW CHHTE3a MEXIY
BOJIOPOJIHBIMH SIJIPaMH.
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Nwmeercs omHO OOCTOSITENBCTBO, KOTOPOE 3aCTABISET KPUTHUECKU IMEPEOCMBICIUTH 3Ty
apryMeHTaluI0 pa3pabOoTUYMKOB TEPMOSIEPHOI TPOOIEMBI.

B 1979r B xypnane «M3Bectuss AH CCCP, cepust pusnueckas, 1979, T.43, Nell, c.2317-
2323» omnyOiaMKOBaHbI Ppe3yJbTaThl JKCIIEPUMEHTa IO PACCESHUIO O-YacTHULl Ha SAEPHBIX
CTpYKTypax. DTOT 3KCIEPUMEHT ObUI MOBTOPEHUEM H3BECTHOTO dKcrepuMmenTta D.Pesepdopra,
HO 00paboTKa ero pe3ynbTaroB ObUIa ceiaHa Ha Oosiee BBICOKOM ypoBHe. [IpoananusupoBaB
pe3ynbTaThl AUPPAKIMOHHOTO paccessHus o-dactull, Gusuku u3 MHcturyra SAnepHoit Ousuku
AH CCCP (Anma-Ata) MONyYrJIH SKCIIEPUMEHTAIBHBIC JOKA3aTeIbCTBA TOTO, YTO sJipa BCEX
XUMHMUYECKHX 3JIEMEHTOB OONaJal0T KBa3UKPUCTAIUIMYECKUMH CTPYKTYypamMH, YTO CHCTEMBI
HYKJIOHOB 3THUX si7iep 00J1a/1al0T CTaTHYECKUM PaBHOBECHEM.

W3 3Tux pe3ynabTaTtoB CIEAYET BBIBOA: HAUMEHbUlUE HeOeluMble K8aAHMbl U COOMHOUEHUS
HeonpeoeneHHocmell — He 00beKMUGHbLE 3aKOHOMepHOCmU Mamepuanvhozo Mupa, a écezo nuuib
abcmpakmubvle 8blHUCTUMENbHBLE NPUEMb] KBAHMOBOU PUIUKU.

310 MoTpeOOBaO BHIACHEHUS MPUYMH BO3ZHUKHOBEHUS MPEACTABICHUN O NPUHIUIHAIBHON
HEBO3MOXKHOCTH IIPUMEHEHHUST METOJIOB KIIACCHYECKON (PH3UKH B TEOPHH MUKPOMHUPA.
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«Packorkm» mokasanu, 4yTo (U3MKa He cyMena IPUMEHUTHh METObI KJIACCHYECKON (PU3UKHU K
HCCIIEIOBAaHUIO OOBEKTOB MMKpPOMHpA H3-3a JBYX I'pyOBIX OIIMOOK, JAONYLIEHHBIX B Hadaje
nponutoro Beka. [lepBasi — ommOOYHBIN BBIBOA 00 OTCYTCTBUU d(PUpa, B3AUMOICHCTBYIOIMIETO C
o0beKkTaMH MHUKpoMmHpa. Bropas — oTka3 OT ydeTa MarHMTHBIX B3aUMOIEHCTBUI MeXIy
00beKTaMH MHUKpPOMHpa. OTH JBE OIMIMOKM SBUJINCH HCXOJHBIMH NpPUYMHAMHU HEyaad B
TepMOsIepHON TIpoleme.
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['mnotesy cymecTBoBaHus 3(upa — CyOCTaHIIMM, HAMHOTO 00Jiee MENKOM, 4eM 3JEeKTPOHBI,
IIBITAINCH IIPOBEPUTH C TIOMOLIBIO IKCIIEpUMEHTAa MalKellbCOHa.

[Tpu aHanu3e pe3yabTaTOB 3TOTO HKCIEPUMEHTA MCXOJWIN U3 MPEAINOIoKeHus, yTo 3¢up,
SBJISICH MaTepUaJIbHBIM HOCUTEJIEM CBETOBBIX BOJIH, HE B3aUMOJeicTByeT ¢ BemecTBoM. Ho 310
IIPEIIIONI0KEHNE BHYTPEHHE MTPOTUBOPEUNBO. TO, UTO CBET € BEHIECTBOM B3aMMOACHUCTBYET, MBI
OLIyIIIaéM COOCTBEHHBIMU OpraHaMH YyBCTB, 0€3 JIOMOJIHUTEIbHBIX IKCIIEPUMEHTOB. CBETOBBIE
BOJIHBI SIBJIIOTCS BCETO JIMIIb BECbMA CHENM(PUUECKUM BUJIOM JABHKEHHS CBOETO MaTepHUaIbHOIO
HOCHTENS M B3aUMOJICHCTBOBATh C BELECTBOM OHM MOTYT TOJIBKO 4Y€pe3 CBOW MaTepHasIbHbII
HOCHUTENHb - 3up.

O4eBHIHO, UTO CBETOBBIE BOJIHBI HE MOT'YT B3aUMOJICHICTBOBATH C BEIIECTBOM, €CIHU 3QUp C
HUM HE B3aUMOJICHCTBYET.

Ecnu ucxomuTh W3 TPEANONOXKEHHUs, 4TO 3(UpP B3aHMMOJIEHCTBYET C BEIIECTBOM, TO
pe3ynbTaThl dKCIIepUMEeHTa MalikelIbCOHa HE IPOTUBOPEYAT 3TOMY npeanonoxenuto. Ho onn He
MPOTUBOPEYAT U MPEINOIMKEHHI0, 4To ddupa B [Ipupone HeT. DTO 03HAYAET, YTO IKCIIEPUMEHT
MaiikenbcoHa He CNOCOOEH HU TMOATBEPAUTb, HU ONPOBEPTHYTH T'MIIOTE3Y CYIIECTBOBAHUS
adupa.

['mnoTesy cymiecTBOBaHMS MaTepHAIBHOIO 3(Hpa, B3aMMOJIEHCTBYIOIIETO C OOBEKTaMH
MHUKPOMHPA, TO-BUIUMOMY, BOOOIIIE HENb3sl IPOBEPUTH C TOMOIIBIO HATYPHBIX AKCIIEPHMEHTOB.

Octaércst 0MH, XOpOIIO OTPaOOTaHHbIM B TEXHHUKE, CIOCOO NMPOBEPKH MOAOOHBIX TMIIOTE3 —
C TIOMOILIBIO TIOCTPOECHHUSI a/IEKBATHBIX CTPYKTYPHBIX MaTEMAaTUYECKUX MOZENIEH MUKPOOOBEKTOB,
YUUTBIBAIOIIMX CONpPOTHUBIEHHE H(Hpa JABWKEHHIO MUKPOOOBEKTOB, M C IOMOILBIO
JKCIIEPUMEHTAIIBHOM IIPOBEPKH aJEKBAaTHOCTH JITHX Monenel. Takas mpoBepka NOATBEpAMIIA
TUIIOTE3y CYLIECTBOBAaHUS 3(pupa W MOKa3ana, 4To KO3((UIMEHT CONpOTUBIECHUS 3(pupa
JIBYDKEHUIO 3JIEKTPOHA B aTOM€ TIpoTHs pase 1,5-10"°kr-c™.
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Harckmii pu3uk DpcTen, B CBOEM 3HAMEHHTOM JSKcrepuMente, 18211, oOHapyXwui, 9To
BOKPYT' IPOBOAHMKA C NIEKTPUUECKUM TOKOM BO3HUKAET «KPYTrOBOE€» MATHUTHOE IOJIE.

Hcxons m3 HaOMIONABIIUXCSA B ATOM 3KCIIEPUMEHTE JAHHBIX, (PU3UKK MPUILIM K BBIBOAY O
TOM, YTO MarHeTHU3M TIpe/ACTaBiIseT co00il He CaMOCTOSTENbHOE SBIIEHHE, a IOPOXKAAeTCs
JBUKEHHUEM DJIEKTPUUECKHUX 3apsiioB, U YTO 0€3 JBUKEHUSI AIEKTPUUYECKUX 3apsa10B MATHETH3M
CYLIECTBOBATH HE MOXKET.

[TpocTeiimmMu 00bEKTAaMH MHKPOMHUpPA SIBISIOTCS AJIEKTPOHBI, MPOTOHBI U HEUTPOHHI.
DKCHEpUMEHTHI [T0Ka3aJli, YTO BCE OHU 001a1at0T COOCTBEHHBIMM MarHUTHBIMU NOJIsIMU. To, 4TO
HEHTPOHBI HE UMEIOT, TIPH 3TOM, JIEKTPHUUECKOTO 3apsija, HE 3aCTaBUIO (U3UKY MEPECMOTPETh
CBOM B3IVIAABI HA NPUPOAY MarHeTusMma. Mcxons W3 CIOXKMBIIMXCA Y HMX INPEACTaBICHUHN O
NpUPO/IE MarHeTusMa, (U3UKM PEIIId OTKa3aThCs OT Y4YeTa MarHUTHBIX B3aWMOJICHCTBUI
MEXy MUKPOOOBEKTaMH B UCCIIEAOBAHUIX CTPYKTYP MUKPOMUDA.

[TpiTasich MOHATH, KaK YCTPOEH aroM, (DM3MKH YYUTHIBAIM TOJBKO D3JIEKTPUYECKHE
B3aUMOJCHCTBUS MEXAY SIPOM M AIEKTPOHAMHU, OTKa3aBIINCh OT y4eTa CONpPOTUBIECHHUS 3pupa
JBWKCHUIO DJIEMEHTOB aToMa M OT YydeTa MAarHUTHBIX B3aUMOJEHCTBUI MEXIY ATHUMH
JJIeMEHTaMu aroma. HeynuBUTENpHO, YTO MM B O3THUX IONBITKaX HE YIAJIOCh IOJYYHTH
o0bsicHEeHHEe Jaxe (pakTa cTaOMIBLHOTO CYIIECTBOBAHUS aTOMOB. Benb MX Mozenn aToMOB ObLTH
SBHO HEaJleKBaTHbIMU. M 1Mo pe3ynprataM M3y4eHUs 3TUX HeadeKeamuwlx Mojeneil (pusuku
MIPUHSUIM PELIEHUE O MPUHIMIHAIBHON HEBO3MOKHOCTH MCIOIb30BAHNS METOJIOB KIaCCHUYECKOM
¢bu3uKN Npu U3y4eHUU 0OBEKTOB MUKpoMHpa?!

B 1831r @apaneit oOHapyXui, 4TO B 3aMKHYTOM IIPOBOJHHUKE, HAXOASIIEMCS B
CMEIAOLIEMCSI MATHUTHOM I10JI€, BO3HUKAET IEKTPUYECKUN TOK.



CornacHo JIOTHKE, MPOJEMOHCTPUPOBAHHOW (PU3MKAMU TpU aHAIM3E PE3yJabTaTOB
AKCIIEPUMEHTa DPCTeNa, 37€Ch CIE0BAIO0 Obl MPUUTH K BBIBOIY O BTOPUUYHOCTH AIIEKTPUUECTBA
M0 OTHOIIEHUIO K MarHeTu3My. Ho, Tak Kak 3Ta JIOTHKa MPUBOIUT K MPOTUBOPEUUBBIM BBIBOJIAM,
TO 00a 3TU BBIBOJA HEBEPHBI, M JIEKTPUYECTBO U MATHETU3M SIBJISIOTCS, B JEHCTBUTEIHLHOCTH,
CaMOCTOSITENIbHBIMH, HE TIOAYNHEHHBIMU APYT APYTY SBICHUSMHU.

To, 4TO MarHeTW3M BOKPYT MPOBOJHHUKA BO3HUKAET, KOTAA IO MPOBOAHUKY TEUYET
ANIEKTPUYECKUil TOK, (akT OeccriopHblif. Ho, aHanu3upys pe3ynbTaTbl SKCIIEpUMEHTa JpcTena,
(U3HKYN «3a0BLTHY, YTO HOCUTENH DIIEKTPUIECKOTO TOKA OOJIAA0T HE TOJNBKO JICKTPUUECKIUMHU
3apsaaMH, HO U COOCTBEHHBIMU MAarHUTHBIMU TOJISMU. HUKTO U3 (PU3MKOB BIOCIENCTBUU JlaXkKe
HE TIOMBITAICA BBISICHUTH POJIb ITHX MArHUTHBIX TOJieH B (OPMUPOBAHUU «KPYTOBOTOY
MarHUTHOTO TOJIS.

HoBble uccnenoBanus mokazaiu, 4TO «KPYroBO€» MarHUTHOE TOJIE BOKPYT MPOBOJIHUKA C
TOKOM (hOpMUPYETCSI HE DIEKTPUUYECKUMH 3apsijiaMH, a COOCTBEHHBIMH MAarHUTHBIMH TOJISIMH
HOCUTEJEH DJIEeKTPUYECKUX 3apsiioB. JIIsl MOCTHMIXKEHHUS JTOTO0 TOHUMAaHUS PpPe3YJIbTAaTOB
JKCIEpUMEHTa JpcTefa okazanoch HemoctarouHo. IloTpeGoBanoch BBISIBUTH, C HAMVISIHO-
o0pa3HOi JIeTAThHOCTHIO, MEXaHM3M QopMHuUpoBaHUS cwi JlopeHma, IeHCTBYONUX Ha
JIBUOKYIIMECS TOMEpeK JMHUN BHEIIHEr0 MAarHUTHOTO TOJs 3JeKTpoHbl.. Kpome ToroO,
nmoTpedoBaIoch  JOCTUYL  JETAIBHOTO, HANIATHO-OOpAa3HOTO TIOHMMAaHHUS  YCTPOHCTBa
AIIEKTPOHOB, HEUTPOHOB U TMPOTOHOB, HCXOAs U3 Ooratol HHPOpPMAMU O pe3yabTarax
CoyZlapeHHil MUKpOOOBEKTOB, pa30rHAHHBIX HAa YCKOPUTEISX.

Pemenne oTkazaThCsi OT y4yeTa MAarHUTHBIX B3aUMOJEUCTBUN MEXAY MHUKPOOOBEKTaMHU
0Ka3aJ10Ch OIINOOYHBIM.
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N3-3a oTKa3a oT yueTa COnpoTUBICHHS d(hUpa IBIKEHUI0 MUKPOOOBEKTOB M OTKa3a OT y4ueTa
MarHUTHBIX B3aUMOJICUCTBUN MEXIy MHKPOOOBEKTaMH, KBaHTOBas (U3MKa yTparuia
BO3MOXKHOCTh JIOCTH)KCHHUS JIETAIBHBIX, HAIJISTHO-O0pa3HBIX TPEACTABICHUN 00 yCTpOWCTBE
00beKTOB MHKpomHpa. M3-3a 3THX ke MpUUMH OoJiee MoNlyBeKa BeayTcs OecrepcreKTHBHBIC
paboTel B TepMoOsIEpHON mpolieMe, HCXOASIINE M3 OIMIMOOYHOTO TMOHWMAHHUS PEaKIUH
BBIJIETICHUS DHEPTUU B «BOAOPOAHON» OoMOe.

OU3WKH CYUTAIOT, YTO BBIJCIICHUE DHEPTHH B «BOJAOPOAHON» OOMOE MPOUCXOTUT B
pe3ynbraTe CTOJKHOBEHHH sep ACUTepHsl U TPUTHUS, MPUBOIAIIMX K CUHTE3y Oojee TSKEIbIX
sa1ep.

Snpa neiitepuss U TpUTUS COAEpXKAT MO OAHOMY MPOTOHY. M3-3a ATOro MEXIy HHUMH
NEUCTBYET JJIEKTPUUECKOE OTTaJIKMBaHUE. [JaBHBIE TPYAHOCTH B TEPMOSACPHON Mpolieme
(U3HUKY CBA3BIBAIOT C MPEOJOJICHUEM ITOTO OTTANKUBaHUSA. UTOOBI COMM3UTHCA 0 PACCTOSHUN
apepHoro cuatesa (<107*M), 3Ty sapa IOIKHBI 0ONAmaTh dHEPrHei CONMMKEHUS HE MEHBIIEH,
yem 0,144M»5B. Taxkas sHeprusi cOMMKeHUs] BO3MOXKHA TOJIBKO B OUYEHb «TOPSUEM» COCTOSHUU
SIIEPHOTO BEIIECTBA.

[ToaTromy mpobnemMy co3qaHUS SHEPreTHUYECKHUX PEAKTOPOB Ha JIETKHX sApax (U3HKU
MBITAIOTCA PEIIUTh C TOMOIIBIO BBICOKOTEMIIEPATYPHOTO pa3orpeBa SACPHOTO BEIIECTBA,
HaZesICh, YTO MPH JOCTHKEHHH HEOOXOAMMOW SHEPruu COMKEHUS AIep HAYHYTCA pPEaKIUu
CUHTE3a C BBIJICJICHUEM dHEPTrUH. [Ipu 3TOM JOIKHBI MOSBUTHCS TIOTOKH HEUTPOHOB, TOSIBIICHHE
KOTOPBIX OHM CYHMTAIOT CJIEICTBUEM pEaKIUil CHHTE3a M CBHJETEIHCTBOM HAIWYHS TaKUX
peaKuunid.

Hosrle nccienoBanusi 0OHAPYKUIU, YTO HEUTPOHBI — MApaMarHeTUKH (OHU BTATHUBAIOTCS BO
BHEIIIHEE MAarHUTHOE TI0JI€), a MPOTOHBI — JAUAMArHeTHKW (OHHM BBITAJIKMUBAIOTCS M3 BHEUTHETO
MarHUTHOTO TOJs), U YTO OTHOUICHHE BEJIMYMHBI MAarHUTHOIO MOMEHTA HEUTPOHA K BEIMYMHE
MarHMTHOTO MOMEHTa HMPOTOHA paBHO 3-10™, T.e. BenMYMHAa MAarHUTHOIO MOMEHTA HEMTpOHA Ha
YeThIpe MOpsSIKAa MEHbIIE BEIWYMHBl MAarHUTHOTO MOMEHTa mporToHa. [losToMy nedTpoHBI U
TPUTOHBI SIBJISIOTCA JAMAMarHeTMKaMU M WX MarHUTHBIE CBOMCTBA MOJHOCTBIO OMPEACIISIIOTCS
MarHUTHBIMH CBOHCTBaMH MPOTOHOB.

ITocne B3pbIBa ypaHOBOTO «3amana» B «BOJOPOIHOI» OOMOe, CBSI3U MEXAy AeUTepueM U
TPUTHEM C JIUTHEM-6, Pa3pbIBAIOTCS, U JEHTPOHBI U TPUTOHBI 0OPaA3yIOT IJ1a3My, B KOTOPOI OHU
JBIKYTCS C OTPOMHBIMU CKOPOCTSMH, CTaJIKHMBasACh MeXAy coOoil. HampamieHuss BeKTOpoB
MarHUTHBIX MOMEHTOB JIEUTPOHOB M TPUTOHOB B 3TOM IJIa3Me PACHOJIOKEHBI HEYHOPSIOYESHHO,
xaotuyecku. OJIHAKO, BO BpEeMs COMMKEHUSI KKIOM Mapbl ATUX sI/Iep, BEKTOPbl UX MAarHUTHBIX



MOMEHTOB, OJIaroiapsi MAarHUTHOMY OpHEHTAIIMOHHOMY 3(peKTy, pacronararotcs BIOIb IPSIMOii,
npoxojsme yepe3 atu sapa. [lpum sToMm, M3-3a AMaMarHeTusMma S3TUX SIIEp, MEXIY HUMH
JIeCTBYeT MarHUTHOE OTTAJIKUBaHHE.

Pacuersl mokasamu, 4TO IS MMPEOAOJICHUS MATHUTHOTO OTTAJIKWMBAHUS U CONMKCHUS ITUX
Alep M0 pPacCTOsAHUM saepHoro cuHre3a (<107'*M) HeoOxomuma dHeprus HUX CONMKEHHS,
HauOobIlIas BeJIMYMHA KOTOpoil paBHa 45,5M»3B. Oto B 300 pa3 Gomblie BEIMYMHBI SHEPTHU
cOmmkeHus, TpeOyrolencss g MPEOAOJICHNUs SIEKTPUYECKOrO OTTaJKHUBAaHUS MEXAY ITHUMHU
spaMu. A Tak Kak 3Ta HEPrusl 3HAUUTEIbHO OOJIBIIE SHEPTUH CBSA3U sJIep EUTEpUst U TPUTHS,
TO OHM Pa3pyIIAOTCs PaHblne, yeM commussares 1o 107 m.

DTO XOPOIIO coriacyercst ¢ TeM, uto B [IpuHCTOHE BO BpeMsi HIKCIEPUMEHTOB Ha TOKaMake
TUIT B 1978r nabmrogancst TOTOK HEHTPOHOB, HE COMPOBOXKIABIIIMIACS BBIICIICHUEM YHEPTHH.
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HTOTOBBIN BBIBOJ MPOBEICHHON Pa300PKH: KBAHMOB0E NOHUMAHUE DeaKyull 8bl0eleHUs.
9Hepeuu 8 «8000pPOOHOU» bombe owubouno. Ecnu BOIOpOAHBIEC sllpa BCE-TAaKU MPUHUMAIOT
ydacTue B peaklMsX CUHTE3a C BBIJCICHUEM SHEPTUH, TO 3TO - PEaKIUU, TOHUMaHUE KOTOPhIX B
KBaHTOBOW (DM3WKE MPUHIMIHAILHO HeAocTmkuMo. CKopee BCEro, CYyIIECTBYIOIIHE
TepMOsiiepHbIe OOMOBI SIBIISIOTCS HE BOAOPOAHBIMH, a JTUTHEBBIMU. VICromb30BaHHE TOKaMaKOB
JUTSl IOCTPOEHUS YIIPABISIEMBIX YHEPTETUUECKUX PEAKTOPOB Ha JIETKUX siIpax OeCIepCIeKTUBHO.
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Pa3zpaboTrka Teopur MUKpOMHUpA, YIUTHIBAIOMIEH CyIIeCTBOBAaHUE I(UPA, OKA3BIBAIOIIETO
COMPOTUBJICHHE JBUKECHUIO MHKPOOOBEKTOB, YUYUTHIBAIONIEH MAarHUTHBIE B3aUMOACHCTBUS
MEXIy MHKPOOOBEKTaMU U OIEPUPYIONIEH CTPYKTYPHBIMH MaT€MaTHUYECKUMHU MOJEISIMU
00BEKTOB MUKPOMHpA, IMO3BOJIMJIA IMOJNYYUTh OTBETHI Ha BOMPOCHI, HEIOCTYIHBIE KBAHTOBOM
TEOPHH.

Oxkazanoce, 4T0 68bICOKOMEMNEPAMYPHBIU PA302pPed A0EPHO20 8eulecmed HeobXo0um mobKo
07151 NONYYeHUsl 83Pbl8HO2O 8blOeleHUs dHepauu. [ co30anusi Ynpaeisiemvlx dHepemuieckKux
PEeaxkmopos Ha JlecKux s0pax 6blCOKOMeMNnepamypHulil pazozpes s0epHO20 Geujecmed He
mpebyemcsi.
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Camast mpocTasi (B TEOPETUYECKOM ILJIaHE) CXEMa TaKOTO PEeaKkTopa 3aKJIIuaeTcs B
UCIIOJIb30BaHUM siJIep renns-4 B Ka4eCTBE HCXOAHOTO «TOILIMBA» U COCTOUT U3 JIBYX ATAIOB.

Ha nepBoM 3Tarne nmpoucxoauT HEUTPOHHBIM CUHTE3 sAApa renust-S. Mexay HEHTPOHOM H
AIpoM renus-4 SNEeKTPUYECKOro OTTalKUBaHUS HeT. Jlas mpeojoieHuss MarHUTHOTO
OTTAJIKUBAHUSI U CONMWKEHUS C SIpOM Tenus-4 10 PacCTOSHUM SJAEPHOTO CHUHTE3a HEHUTPOH
TOJKEeH o0yaaTh dHepruei, >13,65kaB.

Ha BTOpOM 5Tame mpoucXOAUT CHHTE3 MTHOBEHHO PAaCIMaJalolierocs sijipa JHUTHS-5 C
BbIIETICHUEM »SHepruu. Jlns ocyluecTBIeHUS 3TOM peakluu CHUHTE3a HYKHO HayYHThCS
YOpaBJISITh BPEMEHEM KW3HM HeWTpoHa. Korma B pasHbix naboparopusix MPOXOAUIN
SKCIEPUMEHTAJIbHbIE H3MEPEHUsS BPEMEHHM KH3HU HEUTPOHOB, TO OBLIM MOJNYYEHBI pa3HbIe
3HaueHus1. DU3NKU NPEANONIOKIIN, YTO IPUUUHA 3THX PACXOXKJICHUN 3aKIIF0YaeTCs B TOM, UTO B
Pa3HBIX J1a0OPaTOPUIX TOMYCKAIUCh pa3Hble MOTPEIIHOCTH n3MepeHuit. MicTuHHas ke mpuynHa
3aKJIIOYAETCSl B TOM, YTO A3TH M3MEPEHHS MPOBOJWINCH B Pa3HBIX, M0 OTIMYAIOIIMXCS
ycnoBusix. Ecnu 3Tu ycnoBus npoBapbUpOBaTh, TO MOKHO HAWUTH 3aBUCHUMOCTh BPEMEHU JKU3HU
HEHUTPOHOB OT 3TUX YCJIOBUN. DTO MO3BOJIUT YIIPABIATH BPEMEHEM JKU3HU HEHTPOHOB.

YerpoiicTBa, KOTOpBIE MO3BOJIWIM OBl YIIPABIATh BPEMEHEM KU3HU HEUTPOHOB, AaBHO YyXKe
pazpaboranbl U peanu3oBaHbl. OCTaeTCsl TOJIBKO aJalTUPOBATh MX KOHKPETHBIE MapaMeTphbl K
TpeOOBaHUSAM TEPMOSIEPHON TPOOIEMBI.
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Ecnu «TtommmBoOmMY» sIBSeTCA JUTHI-7, TO NPHUHLMIIKATIBHAS CXeMa HEPreTUYECKOTrO
peakTopa JI0JKHA COCTOATh M3 TEX KE CaMBIX JIBYX HTAIOB.

B kadecTBe «TOIUIMBa» MOTYT OBITH UCHOJIB30BAHbBI SApa JACUTEpHs], TPUTHS, Tenusi-3 u
JUTHUSA-6, HO TATOB JIOJKHO OBITH OOJIbIIIE, B 3aBUCUMOCTH OT BHJIa «TOTLITUBAY.
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