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Thermonuclear Problem:
Case Study

Nikolay Leonov

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.

*

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.

*

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.

*

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.

*



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.

*

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.

*

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.

*

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™.

*

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.

*

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 (<10 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 3-10 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.

*

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.

*kk

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.

*

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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Muxkpomup 16.
TepmosinepHas npobiiema:
CUTYAllMOHHBIN aHAJIU3

Jleonos H.H

KBaHTOBOE IOHMMaHHE peaknui  BBIACNCHUS  JHEPTHM B «BOJOPOAHOI»  Oombe  oumbouHo.
BrlcokoTeMnepaTypHbIif  pa3orpeB  SIIEPHOTO BEUIECTBA  HEOOXOAMM TOJBKO JUIA IHOJYYEHUS B3PBIBHOTO
BBIJICTICHUSI 3HEPIUu. VICHonp30BaHNE TOKAMAKOB [UISl TOCTPOEHHMS YIPABIAEMBIX SHEPTETHIECKUX PEAKTOPOB Ha

JICTKUX gApax 6eCHepCHCKTI/IBHO.
*

PaGorer 1o  TepmosimepHoil  mpoGneme  (mpoOsjemMe  IOCTPOEHHUS  YIpPaBIIIEMbIX
HHEPIreTUUECKUX PEAKTOPOB Ha JIETKUX Apax) BeAyTcs Oe3pe3ynbTaTHO OoJiee MoTyBeKa.

O1H pa6OTI>I BCAYTCA Ha OCHOBC KBAHTOBOI'O IOHUMAaHUA peaKHI/Iﬁ BBIJICJIICHUA JHCPIrun B
«BOAOPOAHOM» OomOGe. IIpuHATO cuuTaTh, YTO OCHOBHAS SHEPIUs B3pbIBA BBIAEISAETCA B ITOH
O6oMOe B pe3ynbTare peakiiil CHHTe3a MeXY siipaMu IeUTepUst U TPUTHUSL.

*

HenaBHo cramo u3BEeCTHO OOCTOSTEIHCTBO, 3aCTABIISIONIEE YCOMHHUTBCS B TOM, 4YTO JTa
O6oM0a sBisercs BogopoaHoi. B MHTepHeTe mosBuioch oueHb BakHas nHpopmanus: «B 1990r
pamuoctanius «Hemenkass BoimHa» cooOmmia, yto kKorja 40 jer Hazaa Ha ceBepo-3amaje
SIKyTun HavanuCh A/IepHBIE UCIBITAHUS, OJTHO U3 HUX 110 MOUTHOCTH OKa3aJIOCh HECPABHUMO HU
¢ kakuM gpyrum (20-30Mt Bmecto pacuetHbix 10kT!). B3peiB 3apeructpupoBanu Bce
ceficMuueckre ctaHuud mupa. [IpudrHa CTONb CyIIECTBEHHOTO PACXOXKIEHUS TaK U OCTalach
HensBecTHOU. [lpeamonaramu, mpaBma, 4YTO HCHOBITATd KOMIAKTHYIO BOJOPOJHYIO OOMOY
HeOBIBAJION 10 TEM BpEeMEHaM MOITHOCTH, OJIHAKO, o100Hoe ycrpoiictBo B CCCP pazpaborano
ropaszzio Mo3xe».

OTOT B3pbIB Ha3Balu BumiolickuM, MO MMEHU MecTa. B OKpPecTHOCTHM MecTa B3pbIBa
MIPOBOJIUIIUCh CEKPETHBIE WCCIIEIOBAHUS TPUYMH B3PHIBA, HO AITH HCCIEIOBAHUS OCTAIUCH
0e3pe3yabTaTHBIMHU.

B 1950r ucneiTanus «BOJOPOAHBIX» YCTPOMCTB HUIJE B MUPE €lIe HE MPOBOAWINCH. Ha
MecTe Bumoiickoro B3peiBa, B 1950r, mpoBOAMINCE UCTIBITAHUS OOBIYHON «aTOMHOWY» OOMOBI.
MomtHocTs 1 Xapaktep Buumoiickoro B3pblBa CBUAETEIBCTBOBAIM O TOM, YTO 3TO OBLI
HACTOSAIIUN TEPMOSIICPHBIA B3pPBIB, XOTS caMa «aToMHas» OomO0a BOJOPOIHBIX SACp HE
colepkana. A Tak Kak Ha 3emiie, B €CTECTBEHHBIX YCIIOBHUSAX, KOMIAKTHBIE O0BEMBI TXKEIBIX
s7Iep BOJOPO/Ia, HEOOXOAMMBIE JJIsi B3PhIBA TAKOW MOIIHOCTH, HE BCTPEYAIOTCS, TO STOT B3PHIB
BOOOIIIE HE CBSA3aH C TSHKEIBIMHU BOJOPOIHBIMHU SIPAMH.

*
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Yro npouzonwio Bo BpeMsi Bumoiickoro B3pbiBa? «B3pbIBUaTKOM» B «BOAOPOAHOI» Gombe
SBJISIETCS CMECh TBEPJbIX COCAMHEHHUUN AEHUTEpPUS M TPUTUA C JUTHEM-6. 3aueM 31eCh HYKEH
JTUTHIA-67

Jlefiteprii 1 TpUTUI B HOPMAJBHBIX YCJIOBHSX HAXOIATCS B Ta3000pa3HOM COCTOSIHUH.
YroOsl 60oMOa Oblla KOMIIAKTHOW, ACUTEpUH M TPUTUN HYKHO OBUIO CBSI3aTh B COEAMHEHUS,
3aHHUMaIOIMe MUHUMAIIbHBIN 00beM. Hanbosee nerkoii «mprumMechio», YI0BIETBOPSIOIEH S TOMY
TpeOOBaHUIO, OKA3AJICS JTUTHIA-6.

Opnako, IIpupona oTBena IUTHIO POJb HE BCIOMOIAaTEIbHOIO CTAaTHUCTA, a Mpembepa. B
tabiuue MeHaeneeBa HET HU JUTUA-5, HU Oepwiuusa-8. DTO O3HAYAET, 4YTO JUTHH-5 H
OeprIUINiA-8 SBJSIOTCS MCHOBEHHO pacmlalaloluMucs saapamu. Y eciu, B yCIoBUSX, CO3TaHHBIX
B3PBIBOM YPAHOBON OOMOBI, U3 JIUTUSA-6 CUHTE3UpYyeTCs Oeprmiuii-8, To sapa Oepuiums-§ cpaszy
K€ pacnaJaroTcs C BbIIEJICHUEM COOTBETCTBYIOLEH SHEPTHH 3a CUET YHEPTUU Pa3iieTa OCKOJIKOB
ATHX sIZIEP, PA3TOHAEMBIX JIEKTPUUECKUM H, eIle 00Jie MOIIHBIM, MAarHUTHBIM OTTAJIKUBAHHUSIMU.

Omo — eOuncmeenHoe HayuHoe 00vACHeHue npupoosl Buniolickozo 3pbisa.

Uro0b1 yOeauThesi, YTo HEOOBSICHUMOE, B paMKa KBAaHTOBOW (DM3MKH, BBIJICIICHUE YHEPIUU
npu BurolickoM B3pbIBe MPOU30LLIO B pe3yiIbTaTe CUHTE3a siAep Oepuwiuiusi-8 U3 saep JIUTusi-6,
HYXXHO TIOHSITh, KaK Spa JIUTUS, OTCYTCTBYIOIIME B YpaHOBOK O0MO€, MOTJIM OKa3aThCsl HA MeCTe
MIPOBE/ICHUS 3TOrO B3PhIBA.

XopoI11o M3BECTHO, YTO JIMTHHM BCTpedaeTcss Ha 3emiie B BUAEC HEOOJBIINX, KOMIAKTHBIX
pyIHBIX 00pa3zoBaHuil. MOII0 M OHO U3 TaKUX PYIAHBIX 00pa30BaHUl CIy4ailHO OKa3aThCs Ha
MECTE HCIBITAHUU «aTOMHOI» O0MOBbI? OTBET Ha 3TOT BOMPOC MOXKET HAXOAUTHCS TOJBKO B
apxMBax TreosioropasBeiku. I3-3a 3aTOIIeHHMsT OKPECTHOCTEH 3TOr0 B3pblBA HOBBIE
UCCJIEIOBaHMSI HA MECTHOCTHU CTaJId HEJAOCTYITHBIMH.

*

N3 curyanuu ¢ BuWIOWCKUM B3pBIBOM CJIEAYET, 4YTO TEPMOSIAECPHBIA B3PBIB  MOXET
MPOUCXOIUTH O€3 yJacTHs sfep NeHTepus u TpuTHs. B cBsi3u ¢ 5TUM BO3HUKAeT HOBBIM BOMPOC:
IPUHUMAIOT JIM Y4acTUE BOJAOPOJHBIE sJipa B pEaKLUAX BbIJIEICHUS SHEPTUU BO BpPEMs B3pbIBA B
«BOJOPOJIHOIY» OOMOE, U eClIi MPUHUMAIOT, TO KAKyIO J0JII0 OHU BHOCST B SHEPTHUIO B3pbIBa?

C ToYKHU 3peHUs TEPMOSITIEPHON MTPOOIEMBI OTBET Ha STOT BOMPOC Ype3BhIUAHO BakeH. Benb
paboThl 1Mo 3TOM mpolieMe BeayTcss Ha 0a3e KBAaHTOBBIX IPEJCTABICHHM, COINIACHO KOTOPBIM
SHEpPrusl B3pbIBa B «BOJOPOAHON» OOMOE BBIJENSETCA 3a CUET peakUuil SAEpHOrO CHHTE3a C
ydacTtueM saep aeirepust 1 Tpuths. OcoOyro OCTPOTY ITOT BONPOC MPHOOPETAET B CBSI3U C TEM,
YTO PabOTHI MO TEPMOSAEPHON MpoOsieMe BEAYTCS BIYCTYIO yXe OoJiee MOJyBeKa, MOTJolas
OTPOMHBIE HHTEJUIEKTYaJIbHBIE CUIIBI U MaTEpUalIbHBIE CPEICTBA.

Pa3pabotunku TepmosiiepHoi npoOaemMbl YBEPEHbI, YTO UAYT IO BEPHOMY IYTU K PEIICHUIO
3Toi mpoOneMbl. OHU APTyMEHTUPYIOT 3TO TE€M, YTO CyMEIM M3TOTOBUTH M ampoOHUpoBaTh
«BOJOPOJIHYIO» 00MOY. B KauecTBe JOMOIHUTENBHON apryMEHTalUN OHU CChUIAIOTCS HA TO, YTO
JOOMIINCH, HA SKCIIEPUMEHTAIbHBIX YCTAHOBKAX, peajn3ally yCIOBUH, B KOTOPBIX HAUWHAKOTCS
peakuuu cuHTe3a Mexay sapamu aerepus u tputus (CLLIA, [Ipuncton, Tokamak I1JIT, 1978r).
OHu cuMTarT, 4YTO B XOJ€ TaKUX PEAKUMUH JOJDKHBI BO3HUKATH COOTBETCTBYIOIIHME ITOTOKH
HEUTPOHOB. A Tak KaK TaKue MOTOKH HEMTPOHOB B 3TUX HKCIEPUMEHTAX OBbLIU 3aQUKCUPOBAHBI,
TO OHM IIOCYMTAIM WX BO3HMKHOBEHME JI0KA3aTEIbCTBOM Hayala PEaKIUil CHUHTE3a MEXIY
BOJIOPOJHBIMU SIIPAMHU.

*

Hmeetcst 0qHO 0OCTOSATENHCTBO, KOTOPOE 3aCTaBsieT KPUTHYECKH MEPEOCMBICIUTH 3Ty
apryMEeHTaluI0 Pa3paboTYNKOB TEPMOSAEPHOI TPOOIEMBI.

B 1979r B xypuane «3ectuss AH CCCP, cepus pusuueckas, 1979, T.43, Nell, c.2317-
2323)» omnyOaMKOBAaHBI pPe3yJbTaThl HKCHEPUMEHTAa IO PACCESIHUIO (-4acTHUI[ Ha SAEPHBIX
CTPYKTypax. DTOT 3KCIEpUMEHT ObLJI MOBTOPEHHEM HM3BECTHOTrO skcnepuMenTa J.Pesepdopra,
HO 00paboTKa ero pe3yibTaToB ObuIa cenaHa Ha Ooyiee BHICOKOM ypoBHe. IIpoananusupoBaB
pe3ynbTaThl AUGPAKIIMOHHOTO pacCessHus a-dacTull, ¢uzuku u3 Muctutyra SAnepHoit Ousmku
AH CCCP (Anma-ATta) Noiayyuiau 3KCIEpUMEHTANIbHBIE JOKa3aTelIbcTBa TOrO, YTO siApa BCEX
XUMHUYECKHX DHIIEMEHTOB O0JIaZal0T KBa3UKPUCTAIUIMYECKUMH CTPYKTYpaMH, 4YTO CHCTEMBI
HYKJIOHOB 3THUX siJiep 00J1aJjal0T CTAaTUYECKUM PaBHOBECUEM.



W3 3TuX pe3ynbTaToB CIEAYET BBIBOJ: HAUMEHbUiUe HeOenumvle KEAHmbvl U COOMHOULeHUS
HeonpeoenenHocmell — He 00beKmMusHbvle 3aKOHOMEePHOCIU MamepuanibHo2o Mupa, a éce2o nuuis
abcmpakmmubvle GlYUCTIUMENbHbIE NPUEMbL KBAHMOBOU PUIUKU.

OT0 noTpeOOBaIO BBISICHEHUS IPUYMH BO3HUKHOBEHHUS NPEACTABICHUN O NPUHIMIINAAIBHOM
HEBO3MOXHOCTH IPUMEHEHHUSI METO0B KIaCCHUECKOH (PU3MKH B TCOPHH MUKPOMUPA.

*

«Packonkuy mokaszanu, 4to GU3MKa He cymend TPUMEHUTh METOBI KIACCUYECKON (DPM3UKU K
UCCIICIOBAaHUIO OOBEKTOB MHUKPOMHpA M3-3a JIByX TIpyObIX OLIMOOK, JONYIIEHHBIX B Hayale
nporwioro Beka. IlepBas — ommOOUYHBIN BBIBOJI 00 OTCYTCTBUH 3(Upa, B3aMMOACHCTBYIOLIETO C
o0beKTaMH MHUKpoMHpa. BTopas — oTka3 OT y4yera MarHUTHBIX B3aUMOJAEHCTBUM MEXIy
00BEKTaMH MHUKPOMHpPA. OTH JBE OIIMOKH SBWJIMCh HCXOJHBIMH NpPUYMHAMU HEyJad B
TEPMOsIIEPHOI ITpobiieme.

*

['nnore3y cymecTBoBaHus 3pupa — cyOCTaHLIIMK, HAMHOTO 0o0Jiee MEJIKOH, YeM 3JIEKTPOHBHI,
IBITAIACH IIPOBEPUTH C IIOMOLIBIO dKCIIEpUMEHTa MaiikeabCoHa.

ITpu ananu3e pe3yabTaToOB TOrO SKCHEPUMEHTA UCXOAMIN U3 MPEAIONI0KEHUs, YTO IPUp,
ABJIAACH MaT€pUAIbHBIM HOCUTEJIEM CBETOBBIX BOJIH, HE B3aUMOJEICTBYET ¢ BeuiectBoM. Ho 310
IIPEIII0JIOKEHNE BHYTPEHHE IPOTUBOPEYHUBO. T0, 4TO CBET C BELIECTBOM B3aMMOJCHCTBYET, MBI
OILYIIaéM COOCTBEHHBIMU OpraHaMH YyBCTB, 0€3 JOMOJIHUTEIbHBIX 3KCIEPUMEHTOB. CBETOBbBIE
BOJIHBl SIBJSIFOTCS  BCEr0 JIMIIb BECbMa CHEUU(UYECKMM BUAOM JIBUXKEHUS CBOETO
MaTepUaIbHOrO0 HOCUTENS M B3aUMOJECHCTBOBATH C BEIIECTBOM OHU MOTYT TOJIBKO 4Y€pe3 CBOM
MaTepHabHbI HOCUTENb - 3(up.

O4eBHUIHO, YTO CBETOBBIC BOJHBI HE MOI'YT B3aMMOJEHCTBOBATh C BEILIECTBOM, €CIIH 3up ¢
HUM HE B3aUMOJICHCTBYET.

Ecnmu ucXomuTh W3 TNPEANoNOKEHHs, 4YTO A(PHUpP B3aUMOJCHCTBYET C BEHIECTBOM, TO
pe3yJIbTaThl SKCIIepuMeHTa MalikebCOHa HEe IPOTUBOpEYAT 3TOMY Ipeanonoxenuto. Ho onu He
IPOTHBOPEYAT M MPENIOI0KEHHIO, yTO dupa B [Ipupone HeT. DTO 03HAYAET, YTO IKCIIEPUMEHT
MaiikenbcoHa He CIIOCOOEH HHM IMOATBEPAUTb, HU ONPOBEPTHYTH TMIIOTE3Y CYIECTBOBAHUS
a¢upa.

['mnore3y cymiecTBOBaHHS MaTepHalbHOrO 3(upa, B3aUMOJCHCTBYIOIIETO € OOBEKTaMHU
MUKpPOMHPA, MO-BUAMMOMY, BOOOIIE HEJIB3sI IPOBEPUTH C MIOMOIIBIO HATYPHBIX SKCIIEPUMEHTOB.

Ocraércst 01uH, XOpOILIO OTPaOOTaHHBIN B TEXHUKE, CIOCO0 MPOBEPKH MOJAOOHBIX THUIOTE3 —
C TIOMOIIIbIO TIOCTPOEHUS a/IEKBATHBIX CTPYKTYPHBIX MaT€MaTHYECKUX MOJENIe MUKPOOOBEKTOB,
YUUTBIBAIOIIMX COMNPOTHUBICHHE »HHpa JBWKEHUIO MHUKPOOOBEKTOB, M C TIOMOIIbIO
DKCIIEPUMEHTAIIBHOM TPOBEPKHM aJE€KBAaTHOCTH 3TUX Mojeneil. Takas mpoBepka NMOATBEPANIIA
TUIOTE3y CYIIECTBOBaHUS 3(upa W MoKazana, uyTo KO3(PQUIMEHT CcompoTUBIEHUS 3¢pupa
JBUKEHHIO 3JIEKTPOHA B aTOME IIPOTHUS paBeH 1,5- 10%kr-c™,

*

Hatckuit ¢us3uk Dpcreq, B CBOEM 3HAMEHHUTOM JKcrepuMmeHTe, 1821r, oOHapyxui, d4To
BOKPYT MPOBOJIHUKA C DIEKTPUIECKIM TOKOM BO3HUKAET «KPYTOBOE» MarHUTHOE IOJIE.

Hcxons w3 HAONMIOAABIIMXCS B 3TOM JKCIEPUMEHTE JaHHBIX, QU3UKH MPHUILTH K BBIBOIY O
TOM, YTO MarHeTU3M IIPEJICTaBIsIeT COOON HE CaMOCTOSITENIBHOE SIBICHHE, a IOPOXKIAETCS
JBIKCHUEM JICKTPUYCCKUX 3apsI0B, U UTO 0€3 JIBIKEHUS JICKTPUUCCKHUX 3aPsI0B MarHeTU3M
CYIIIECTBOBATh HE MOKET.

[TpocreiimmMu  00BEKTaMU MHKPOMHUpPA SIBIISTIOTCS DJIGKTPOHBI, MPOTOHBI W HEUTPOHBI.
DKCTHepUMEHTHI TIOKa3ajH, YTO BCE OHU 00JIATal0T COOCTBEHHBIMH MArHUTHBIMH TOJIIMU. ToO,
YTO HEUTPOHBI HE HMEIOT, MPH OTOM, DJEKTPHUYECKOTO 3apsijia, HEe 3acTaBUiIO (U3HKY
MEePEeCMOTPETh CBOM B3TJISAAbI HA TPUPONY MarHeTu3Ma. Vcxons W3 CIOXKUBIIMXCA y HUX
MPEJICTABICHHA O TMPHUPOJEC MarHeTusMma, (U3MKH PEIIMIN OTKa3aThCs OT ydeTa MarHUTHBIX
B3aMMOJICHCTBHUI MEXIY MUKPOOOBEKTAMH B HCCIIEIOBAHUSIX CTPYKTYP MUKPOMHUPA.

[TeiTasicb TOHATH, Kak YCTPOEH aroM, (HU3UKH YYHTHIBAIH TOJBKO JSJICKTPHUCCKUE
B3aMMOJICHCTBHS MEXKAY SAPOM M AJIEKTPOHAMH, OTKA3aBIIMCh OT y4eTa CONMPOTUBIEHUS 3dupa
JIBUKCHUIO DSJIEMEHTOB aToMa M OT y4YeTa MAarHUTHBIX B3aUMOJCHCTBUI MEXIYy OSTUMHU
JJeMEHTaMu aToma. HeynuBWTENbHO, YTO MM B DJTHX IMOMBITKAX HE YIAIOCh IOJIYyYUTh
o0BsicHEeHUE Jaxke akTa cTa0MIBHOTO CYIIECTBOBAHUS aTOMOB. Beh UX MOAENU aTOMOB ObLIH
SBHO HEaJIeKBAaTHBIMHU. M 1O pe3ynbraraM HM3yYeHUsI ITUX Hea0eK8amHviX MOJCIeH (Pu3nKu



IPUHSUIN PELIEHUE O IPUHLIUIINAIBHON HEBO3MOKHOCTH MCIIOJIb30BaHMs METO0B KJIACCUYECKOMN
(GU3UKY TPU U3YYCHUH 00BEKTOB MUKpOMHpa?!

B 1831r  ®apageit oOHapyXwui, 4YTO B 3aMKHYTOM NPOBOJHHUKE, HaXOAALIEMCS B
CMEILAIOLIEMCSI MATHUTHOM I10J1€, BOZHUKAET JIEKTPUYECKUH TOK.

CornacHo JOTHMKe, TPOJEMOHCTPUPOBAHHON (M3MKaMM TpU aHaNIM3€ PE3yJIbTaTOB
JKCHEpUMeHTa DpcTelia, 3[eCh ClIeA0BAJIO Obl IPUNTH K BBIBOAY O BTOPUYHOCTH JIEKTPUUYECTBA
10 OTHOLIEHUIO K MarHeTu3my. Ho, Tak Kak 3Ta JJ0ruKa npuBOJUT K IPOTUBOPEUYHBBIM BBIBOJAM,
TO 00a 3TH BBIBOJIA HEBEPHBI, M JIEKTPUUYECTBO U MArHeTH3M SIBISIOTCS, B J€MCTBUTEILHOCTH,
CaMOCTOSITENIbHBIMU, HE IOJTYMHEHHBIMU JIPYT IPYTY SBJICHUSMHU.

To, 4r0 MarHeTu3M BOKpPYI IPOBOJHMKA BO3HHUKAET, KOTJa IO IPOBOJAHHUKY TEYET
AIIEKTPUUYECKHUI TOK, (akT O6eccriopubiii. Ho, ananus3upys pe3yabTaThl SKCIIepuMeHTa DpcTena,
(Gu3uKN «3a0bUINY», YTO HOCUTENIHN IEKTPUUECKOrO TOKA 00J1a/1at0T HE TOJIBKO 3JIEKTPUUYECKUMU
3apsiiaMu, HO U COOCTBEHHBIMH MarHUTHBIMH NOJSIMH. HUKTO 13 (PM3MKOB BIIOCIIEACTBUU JTaXe
HE IMONbITAJCS BBUICHUTh POJIb 3TUX MAarHUTHBIX NOJE€H B (OPMHUPOBAHUHM «KPYTOBOTO»
MarHUTHOT'O TOJI.

HoBsle nccienoBanus nokasaiau, 4TO «KpPYroBOE» MArHUTHOE II0JI€ BOKPYT IPOBOJHHUKA C
TOKOM (hOpPMHUPYETCSI HE 3JICKTPUUYECKUMHU 3apsi/ilaMH, a COOCTBEHHBIMA MAarHUTHBIMHU TOJISIMU
HOCHUTEJIEH JJIEKTPUYECKUX 3apsAnoB. I NOCTHIKEHHS 3TOr0 IIOHMMaHUS pe3yJIbTaToOB
JKCIIEPUMEHTa JpcTefa OKaszajJoch HenocTarodyHo. I[loTpeboBanoch BBISIBUTH, C HarJsgHO-
0o0pa3HON JeTallbHOCThIO, MexaHu3M (opmupoBanus cuin JlopeHua, JedcTByrOIIMX Ha
JBUKYLIMECS] MONEpeK JMHUM BHEUIHEr0 MarHUTHOIO MOJs 3JeKTpoHbl. Kpome Toro,
noTpedoBajJoCh  JOCTHYb  JETAlIbHOTO, HArAAHO-OOpAa3HOrO  IMOHMMaHHUS  yCTpoiicTBa
DIIEKTPOHOB, HEHTPOHOB M MPOTOHOB, HCXOASs W3 Ooratoii wmH(OpMamuu O pe3yiabTaTax
COyJlapeHUuil MUKpPOOOBEKTOB, PA30THAHHBIX Ha YCKOPUTEIISX.

Pemenne orkazaTbCsi OT ydeTra MarHUTHBIX B3aUMOJEHCTBUN MEXAY MHUKPOOOBEKTaMU
0Ka3aJI0Ch OIIUOOYHBIM.

*

M3-3a 0TKa3a OT y4yeTa COpOTHBIICHUS 3(rpa ABMKEHUI0 MUKPOOOBEKTOB U OTKa3a OT yyeTa
MarHUTHBIX B3aUMOJIEUCTBUN MEXAY MHKpOOOBEKTaMH, KBaHTOBas (U3MKa yTpaTuia
BO3MOXHOCTh JIOCTHXKEHHUs JETalbHbIX, HAIJIAJHO-00pa3HbIX HpeCTaBiIeHUH 00 ycTpoiicTBe
00bexkTOB MUKpomupa. M3-3a 3TUX ke mpuyuH Oojee MojyBeKka BeAyTcs OecrepClieKTHBHbIE
paboThl B TepMOsIEpHON mpobieme, HCXOASIIME M3 OIIMOOYHOTO TOHUMAHUS peaKIHi
BBIJIEJICHUS SHEPTUU B «BOJOPOIHOI» OoMOe.

@U3UKK CUUTAIOT, YTO BBIIEJEHUE SHEPrUM B «BOJOPOAHON» OOMOE MPOUCXOIUT B
pe3ynbTare CTOJKHOBEHUU sliep ACUTEpHsl U TPUTHSI, MPUBOASIINX K CUHTE3Y OoJiee TAKeNbIX
Anep.

Snpa nedTepus W TpUTUSA COAEpXkKAT MO OJHOMY MPOTOHY. M3-3a 3TOro Mexay HHMH
JIeMCTBYET 3JIEKTPUYECKOE OTTaJKWBaHUE. [J1aBHbIE TPYAHOCTH B TEpMOSJEpHOM mpolieme
(GU3HKH CBA3BIBAIOT C MPEOJOJIEHUEM 3TOr0 OTTAIKUBAHUS. YTOOBI CONM3UTHCS O PACCTOSIHUM
synepHoro cuutesa (<10™*M), 5TH sapa TOMKHBI 00MAaTh SHEpruei COMDKEHNS HEe MEHbIIEH,
yem 0,144Mb5B. Takas sHeprusi cOMmXeHUs: BO3MOKHA TOJIBKO B OYEHb «TOpPSYEM» COCTOSHUU
AJIEPHOTO BELIECTBA.

[ToaTromy npobiieMy cO3JaHUSI SHEPreTUYECKHMX PEAKTOPOB Ha JIETKUX fA1Ipax (U3UKU
IBITAIOTCS PEIINTh C IOMOLIBI0 BBICOKOTEMIIEPATYPHOIO pPA30rpeBa SAEPHOTO BEILECTBA,
HaJesICh, YTO MPU JIOCTHIKEHUU HEOOXOIMMOU 3HEpruu COMMKEHMsS SAep HAUHYTCS peaKuu
CHUHTE3a C BbIACIEHUEM dHEPruu. 1Ipyu 3TOM HOKHBI IOSIBUTHCS IOTOKU HEHTPOHOB, MOSBIECHUE
KOTOpPBIX OHU CYMTAIOT CJIEJICTBUEM pEaKIMil CHHTe3a W CBUAETEIbCTBOM HAJIMUYUs TaKUX
pEeaKuui.

HoBsle uccnenoBanus 0OHapyKUIU, YTO HEUTPOHBI — TapaMarHeTUKH (OHU BTSTHUBAIOTCS BO
BHEIIIHEE MAarHUTHOE T0JIe), @ MPOTOHBI — JUAMAarHeTHKH (OHU BBITAJIKUBAIOTCS U3 BHEIIHErO
MarHUTHOTO TOJIS1), M YTO OTHOIIEHUE BEIMYMHBI MATHUTHOTO MOMEHTa HEUTPOHA K BEIUYMHE
MAarHHTHOTO MOMEHTA IPOTOHA paBHO 3-10™, T.e. BeMMUMHA MATHATHOTO MOMEHTA HEHTPOHA Ha
YeThIpe MOpPsAKAa MEHbLIE BEIMYMHBI MarHUTHOIO MOMEHTa IpoToHa. llostomy nedTpoHBl M
TPUTOHBI SIBJISIFOTCS JUAMATHETUKAMU M MX MAarHUTHBIE CBOMCTBA IIOJHOCTBIO OINPEACIAIOTCA
MarHMTHBIMHM CBOWCTBaMHU IIPOTOHOB.



[Tocne B3pbIBa YpaHOBOTO «3alajay B «BOJOPOJHON» OOMOe, CBSI3U MEXIy IeHTepueM u
TPUTHUEM C JINTUEM-0, Pa3pbIBAIOTCS, U IEUTPOHBI M TPUTOHBI 0OPA3YIOT IJ1a3My, B KOTOPOM OHU
JBUXKYTCS C OTPOMHBIMHU CKOPOCTSIMH, CTaJKHUBasChb MexAy coboii. HampaBineHuss BEKTOpOB
MarHUTHBIX MOMEHTOB JIEUTPOHOB U TPUTOHOB B 3TOH IJIa3M€ PACIOJIOKEHBI HEYIOPSIIOYEHHO,
xaotudecku. OJTHAKO, BO BpeMsl CONMMKEHUST KaXKIOW Mapbl 3TUX e, BEKTOPHI MX MarHUTHBIX
MOMEHTOB, Ojarojaps MarHUTHOMY OpHEHTallMOHHOMY 3(QeKTy, pacmojiaraiorcs BAOJb
IPSIMOM, IIPOXOoAsIled 4depe3 3TH sanapa. IIpu sToM, u3-3a AuMamarHeTusMa JTHUX sI€p, MEKIY
HUMHU JIEWCTBYET MarHUTHOE OTTAJIKUBaHHE.

Pacuersl mokazanu, 4TO IS NMPEOJOJICHHUS MATHUTHOTO OTTAIKUBAHUS U CONMIKEHUS dTUX
SIep 10 PAcCTOSHUK SACPHOrO CHHTE3a (510'14M) HeoOXoAuMa SHEpPrus WX COJNMKCHUS,
HanOoJbIIas BeMTUYMHA KOTOpOi paBHa 45,5M»1B. D10 B 300 pa3 Gosnblie BEIWYHHBI YHEPTUU
cOnmmxeHusi, TpeOyromecs sl MPeoJOJCHUS JEKTPUUECKOr0 OTTaJIKUBAaHUS MEXIY STUMU
aapaMu. A Tak Kak 3Ta SHEPTHUsl 3HAUUTEIHHO OOJIBIIE YHEPTHH CBS3H SACp NCHTEpUS U TPUTHS,
TO OHH Pa3pyIIAFOTCS PaHbIIE, YeM COU3ATCS 110 10m.

DTO XOpOIOo corjiacyercs ¢ TeM, 4yTo B IIpuHCTOHE BO BpeMs 3KCIEPUMEHTOB Ha TOKaMake
IUIT B 1978r nabmrogaics MOTOK HEUTPOHOB, HE COTIPOBOXKIABIITHIACS BBIJACIICHUEM SHEPTHH.

*

HToroBelii BBIBOJ TPOBEIACHHOW Pa30OpKH: KBAHMOB0e HNOHUMAHUE peakyull GvlOeleHUs.
9Hepeuu 8 «8000pooHOUY 6Oombe owubouno. Ecnu BOTOPOMHBIC slipa BCE-TaKU NMPHHUMAIOT
y4acTUe B PEaKIUsAX CUHTE3a C BBIICJICHHEM SHEPTUHU, TO 3TO - PEaKI[UH, TOHUMAaHUE KOTOPBIX B
KBaHTOBOW (H3MKe TNpUHIUIHUAIBHO HemocTmwxkumo. CKopee Bcero, CyIIeCTBYIONIUE
TepMOsIepHbIE OOMOBI SIBISIFOTCSI HE BOJAOPOIHBIMU, a JUTHEBBIMU. Vcronp30BaHNE TOKAMaKOB
JUISI IOCTPOEHMS! YIIPABIIIEMbIX IHEPIeTUUECKUX PEAKTOPOB Ha JIETKUX sJipaX OecrepCneKTUBHO.

**%k

Pa3pabotka Teopun MUKpOMHpa, YYUTHIBAIOIIEH CYIIECTBOBaHHE 3(pHpa, OKa3bIBAIOIIETO
COMPOTHUBIICHUE JIBIDKEHUI0 MHKPOOOBEKTOB, YUWTHIBAIOIIEH MAarHUTHbBIE B3aHMMOJCHCTBUS
MEXJYy MHUKPOOOBEKTAaMH U ONEPUPYIOLIEH CTPYKTYPHBIMH MaTE€MaTHUYECKMMH MOJEISIMU
00BEKTOB MHKPOMHUPA, TMO3BOJMIA MOJYyYUTh OTBETHl HAa BOIPOCHI, HEJOCTYIHbIE KBAaHTOBOM
TEOpUHU.

Oxkazanoch, 4TO 8bICOKOMEMNEPAMYPHBIU PA302Pes 0ePHO20 8eecmead HeobX00uM MobKo
OJisl NONYUEHUSI 83PLIBHO20 BblOeNeHUs dHepeuu. /s co30anus ynpasisiemvlx dHepeemuideckux
PEeaKmopos Ha JiecKux s0pax 6blCOKOMeMNepamypHulil pazocped s0epHO20 Geujecmed He
mpebyemcs.

*

Camas mpoctass (B TEOPETHYECKOM IUIAHE) CXEeMa TaKOro peakTopa 3akioyaeTcs B
WCIIOJIb30BAaHUU SIAIEp TeNUA-4 B KAUECTBE HCXOJHOTO «TOIIMBA» U COCTOUT U3 IBYX JTaIOB.

Ha nepBoM sTame mpoMCXOAUT HEUTPOHHBIN CUHTE3 szapa renus-5. Mexay HEWTpOHOM H
A0pOM renusa-4 DIIEKTPUYECKOro OTTaJKUBaHUS HeT. [l I[peojosieHuss MarHUTHOIO
OTTAJIKWBAHUSA U COJNMKEHHUS C SAPOM renusi-4 10 pacCTOSHUM SAEpHOTO CHHTE3a HEWTPOH
TOJKEeH 00naaarh sHeprueit, >13,65kaB.

Ha BTOpoM »3Tame mnpoMCXOAUT CHHTE3 MIHOBEHHO paclaJaronierocst sapa JUTHS-S C
BBIIEJICHUEM DJHepruu. Jlns ocCyllecTBICHMsS O3TOM peakUuu CHHTE3a HY)KHO HaydUThCS
yIOpaBisATh BpeMEHEM JKU3HM HeWTpoHa. Korma B pasHbiX 1a00opaTtopusx HPOXOIWIN
HKCIIEpUMEHTAIbHbIE M3MEpPEHHs] BPEMEHHU >KU3HU HEHUTPOHOB, TO OBUIM IOJYyYEHBI pa3HbIe
3HayeHus. DU3NKU MPEON0KUIIHN, YTO MPUIMHA STUX PACXOKACHUH 3aKII0YAaeTCs B TOM, UTO B
pa3HbIX JIAOOPATOPUSAX JOMYCKAIUCh pa3Hble MOTPEIIHOCTH U3MepeHui. VICTUHHAs e MpUYHHA
3aKJIIOYaeTcsl B TOM, UYTO 3TH H3MEpPEHHUs MPOBOAWIMCH B Pa3HbIX, Mal0 OTJIWYAIOMIUXCS
ycnoBusx. Eciu aTu ycinoBus npoBapbUpoOBaTh, TO MOYKHO HAaNTH 3aBUCUMOCTb BPEMEHU JKU3HU
HEHUTPOHOB OT ATUX YCIOBHM. DTO MO3BOJUT YIIPABISATH BPEMEHEM JKU3HU HEUTPOHOB.

YcTpoiicTBa, KOTOpBIE TO3BOJIMIN ObI YIPaBIATh BPEMEHEM >KU3HU HEMTPOHOB, TaBHO yXKe
pa3paloTaHbl U peann3oBaHbl. OCTaeTcs TOJBKO aallTUPOBATh UX KOHKPETHBIE MapaMeTpsl K
TpeOOBaHUAM TEPMOSACPHON IPOOIEMBI.

*

Eciu «romnuBoM» sABIsSETCS JWUTUH-7, TO NpPUHLHUIMAIBHAS CXeMa HSHEPreTHYecKOro

peaxkTopa JI0JIKHA COCTOSITh U3 TEX K€ CaMbIX JIBYX 3TaIlOB.



B kauectBe «romiamBay MOTYT OBITh HCIOJB30BaHBI sApa JACHTEpuUs, TPUTHUS, Tenusi-3 U
JUTHA-6, HO 3TANIOB JOJDKHO OBITH OOJIBIIIE, B 3aBUCUMOCTH OT BU/A «TOILIIUBAY.
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