


LlenHaa peakuusa geneHus

HeneHue sidpa 603MOXHO b6s1a200apsi Momy, 4mo
Macca rnoKosi msixeJsio2o siopa 6osbwe cyMmMbl Macc
MOKOs1 OCKOJIKO8, 803HUKalOWuXx rnpu oesieHuU.

[Mpouecc aeneHns atToMHOro apa MoOXHO O6bACHUTL HA OCHOBE
KanenbHOW Modenu aapa.

Anpo ypaHa -235 nmeet coopmy Lwapa. Nornotne nuiHmin
HENTPOH, OHO BO30Y>XAaeTcs N Ha4YnHaeT AeopMmnpoBaThCs,
npnobpeTtas BbITAHYTYIO hopmy (puc.1,6). Agpo byaet
pacTarmeaTbCsa 4O TEX MOpP, NOKa CUMbl OTTaNKMBaHUA MeXay
NONOBMHKaMM BbITAHYTOrO sApa He Ha4YHYT Npeobnagate Hag
curiamMmm NPUTSXKEHUSA, AEUCTBYOWMMMK B nepeLuenke (puc.1,s).
[Mocne aToro oHO paspbiBaeTcsa Ha Ase Yactu (puc.1,r). lNoa
OENCTBUEM KYFIOHOBCKUX CUM OTTasIKMBaHUA 3T OCKOJSIKU
pasneTarTcHa CO CKOPOCTLIO, paBHon 1/30 ckopocTu cBeTa.

Mpu aeneHnn sapa ypaHa ocBoOOXaaeTcs ABa-TPU HENTPOHaA.
OTO NO3BONSAET OCYLIECTBUTL LIEMHYIO PeakLuio AeneHus ypaHa.




JTtobon N3 HEMTPOHOB,
BblfIETAOLWLNX U3 gApa B npolecce
OerneHns, MOXET, B CBOKO ovepeab,
Bbl3BaTb AefIEHME CoCeadHero aapa,
KOTOpPOE TOX€e UCMYCKaAeT HENUTPOHbI
CMOCOOHbIE BbI3BaTb AalibHeNLlee
aeneHve. B pesynesrare 4nucno
aensawmxca agep ov4eHb ObICTpo
yBenuumnBaeTcs. Bo3HUKaET LenHas
peakuus. SIdepHou yenHou
peakuyueu Ha3blBaeTCH peakuus, B
KOTOPOW YacTulbl, Bbl3biBalOLLNE €€
(HEMTPOHbBI), 0Opa3yrTCA Kak NPOAYKT
9TOW peaKkymu.
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[ns Te4eHns UenHon peakumm HeT HeobxoaMMocCTn, YTODbI KaxabIn
HENTPOH 00sA3aTenbLHO BbI3bIBas Aenenue sapa. Heobxoanmo nuib,
YTOObI CPEAHEE YNCNO OCBODOXAEHHbLIX HEUTPOHOB B JAHHOW Macce
ypaHa He YMeHbLUAanoch C Te4eHNeM BpeMeHMN.

OTO yCroBuUeE DYAET BLIMOMHEHO, ECINN KO3hPUUUEHM PA3MHOXEHUS
HeumpoOHO8 «kK» Bbonblue unu paeseH eauHuue. KoaghguyueHmom
pPasMHOXXeHUsI HeUmpoHO8 Ha3bIBaloT OTHOLLIEHME Ynclia HEUTPOHOB B
KaKOM-NIM00 «MOKOSIEHUM» K YNCNY HENTPOHOB NPELLECTBYIOLWLENO
«MokoneHus». ['log cMeHon «NOKONEHUN» NOHMMAIOT AeneHne aaep,
NPX KOTOPOM MOrSIOLLATCA HENTPOHBI CTAPOro «MOKOSTIEHUSA» U
POXAAlTCA HOBbIE HENTPOHHI.

Ecnu «k» 6onblle nnn paBHO eanHnLUE, TO YNCNO HENTPOHOB
yBernunymBaeTcs C TeHeHUeM BPEMEHN NI OCTAETCH NOCTOAHHbLIM U
LenHada peakuusa naer.

[Tpn «K» MeHbLUE eANHNLbI YNCII0 HEUTPOHOB YObIBAET U LEenHad
peakuusa HEBO3MOXHaA.



KoadpurumeHT pasaMHOXEHUS onpesenseTcs 4 pakTamu:

3axBaTOM MEeAIEHHbIX HEMTPOHOB AAPAMM C NMOCAEAYIOLLUM
AEe/leHUEM M 3aXBaTOM ObICTPbIX HEMTPOHOB A4 pPaMK 7
TaKXe C HIEA)@LMM AeneHnewm;

3axBaTOM HEMTPOHOB AApamu ypaHa be3 ageneHus;

3axBaTOM HEUMTPOHOB NMPOAYKTaMWN AeIeHUNS, 3aMeANTENEM U
KOHCTPYKTUBHbIMW 3/1eMEHTAMW YCTAHOBKMW;

BblNn€TOM HEMTPOHOB M3 AENALLErOCSs BEL,ECTBA HAPYXY.

JInwb nepBbIv NPOLLECC COMPOBOXAAETCS YBENNYEHVNEM YNCNA
HEeUTPOHOB. Bce ocTanbHbIe NMPUBOAAT K UX YObIAN.

ANns CTaLMOHAPHOrO TEYEHUS LEMHOM peakLmmn KO3IPPULMEHT
Pa3MHOXEHNA HEMTPOHOB AO0J/IKEH BbITb paBeH eguHMLE. YKe
Npw K =1,01 NOYTU MITHOBEHHO NMPOU30NAET B3PbIB.



OGpa3oBaHue NAyTOHUA

Ba)kHoe 3Ha4YeHue UMEET He BbI3bIBalOLLMA AENEHNS 3axBaT HEUTPOHOB AapamMn n3otona
ypaHa W [locne 3axBata obpasyeTcs pagmoakTUBHbBIN M30TON @ C nepuoaom nosypacnaga
23 MUH.

Pacnag npoucxoauT ¢ ucrnyckaHnem
3S1IeKTpOHa N BO3HMKHOBEHMEM MEPBOro
TpaHCYpPaHOBOIo 3NeMeHTa — HermyHUs:

2397 — 233Np + _Oe
HenTyHwii ﬁ-panmoakTMBeH c nepvogom ! S
nonypacnaga okono 2 gHeun. B npouecce
pacnaga HenTyHus obpasyeTca cneayowumn "4 g

TpaHCypaHOBbIA ANEMEHT — nnymOHuEl:

e - s

(penaupics

[Mepwnoa nonypacnaga nnytoHus okono 24 000
ner. - JacTia ﬂ - YacTuua




AaepHbIV peakTop

Sl0epHbIl peakmop — 3TO YCTPOWCTBO, B KOTOPOM OCYLLIECTBISIETCH YpaBnsemasi peakuus

aeneHna aaep. .
EHEPATOP

-
Perynupyiomue / , gt Z

OCHOBHbIMW 3MEMEHTaMM SAEPHOTO
peakTopa SIBNSITCS: SAEpHOe roproyee( @

238 <
W ), 3amennunTenb HEUTPOHOB

(0bblvHaga unn TsXKenasa Boga, rpadouT U 3aMeRTHTEN: m
ap.), TensIOHOCUTENb ANSA BbIBOAA SHEPIN,

CTERKHH

o Tenmo-
| l | HOCHTENE

!

obpasytoLlencs npu pabote peaktopa Cg:g;‘;;ﬁe f:-; y _ :
(Boza, KWAKNA HATPUA 1 AP.) 1 YCTPOVCTBO e | ' gy o
a4 perynmposaHnsa CKOpPOCTU peakunn H30TOIOB J | -

—_—

(BBOOUMBIE B paboyee NpPoCcTpaHCTBO ypata
peakTopa CTEPXXHU, coaepXKaLlme KagMun
nnn 6op — BeLLLECTBA, KOTOPbIE XOPOLLO
MOrnoLaT HENTPOHBLI).

CHapyX1 peakTop OKpY)XaloT 3aLLUTHOM 0BOMOYKON, 3a4epXKuBaloLLein E _M3nyyeHme 1

3&H.IPIT& OT pagHalHH

HENTPOHBI. O6onouky genatT n3 6eToHa C XenesHbIiM 3anofIHUTENEM.



B MUpHBbIX L IbIX SNEKTPUYECKNX CTaHLMNSAX
sAepHast SHepPrns NCnosib3yeTcsa A nonyvyeHus
3SIEKTPOSHEPIUM N ANgA oTonsfeHus. [leneHve agpa nexur B
OCHOBe aBuUratenen atoMHbIX JIE40KOI0B, aTOMHbIX
NoaBOAHbIX JIOOOK, aTOMHbIX aBMaHoCLEB. /crnonb3oBaHneM
SOEePHON SHEPIUM B LIENSX ANEKTpndmKaumnm n
Tennoukaunm 3aHMMaEeTCsa saepHas IHepPreTnka. AHeprus,
BblaensieMas npu pagnoakTMBHOM pacnage, UCnosib3yeTcs B
OOSTTOXUBYLLIMX UCTOYHUKAX Tensia u 6etaranbBaHNYECKNX
arnemMeHTax. ABToOMatnyeckme MexnraHeHble CTaHuuM Tuna
"INvonHep" n "Boampxkep" ncnonb3yoT pagnon3oTonHble
TepMOasiekTpndeckune reHepatopsbl. A30TOMHBLIM NCTOYHUK
Tensia ucnonb3osast CoBeTCKMA JlyHoxoa-1.




[Mpobaema 3axopoOHeHUA aaepHbIX
OTXOAOB

CyLiecTByeT MHOXECTBO pasHOOOpasHbIX NPeanoXxeHumn
OTHOCUTESIbHO CNOCOOOB 3aXOPOHEHUSI PaANOaKTUBHbLIX OTXOA0B, o
Hanpumep: |
- [lonroBpeMeHHOE Ha3eMHOE XpaHUnLLE,

- My6okune cKkBaXXWHbI (Ha riybuHe HECKONLKO KM),
- [naBneHne ropHom nopoael (Mpeanaranock A 0TXOA0B,
BblOENSOLWMX TEMSO0)

- MNpsiMoe 3akavymBaHue (MOAXOAUT TOMbKO ANS XNOKMX OTX0O0B),
- YnaneHne B MOpE,
- YoaneHue nof AHO OKeaHa,
- YoaneHue B 30Hbl NOABUXKEK,
- YpaneHvne B NeAHNKOBbIE LWUTHI,
- YaaneHme B KOCMOC

Ha cerogHAWHMA geHb BCceobule Npu3HaHoO (B TOM 4YuCre U
MAIAT3), yto Hanbonee apPeKkTUBHLIM 1 BGe30MNaCHbLIM
peLleHnem npobrnemMbl OKOHYaTeNbHOro 3axopoHeHust PAO
SIBNAETCH UX 3aXOPOHEHNE B MOMUIIbHUKAX Ha rnyobuHe He MeHee
300-500 m B rmyBuMHHLIX reonorndecknx dpopmaumax ¢
cobnogeHnem nNpuHUmMna MHorobapbepHOM 3aLLUUTbI U
obaszarensHbiM nepesogom XKPO B 0TBEPXXOEHHOE COCTOSIHME.




ONnSiMBa B MHOrONEeTHEMEP3NbIX
CTUTYTE NPOMbILLNEHHOW
ccum (BHUMMN).

CyTb 3TOM KOHLIEMNLMW TaKoBa: TENMOBbLIAENSAOLLINE
OTXOAbl MOMELLAT B MEP3NOTY U OTAENSIOT UX OT NOPOA
HENPOHULLAEMbIM UHXEHEPHbIM GapbepoM. 3a cyeT
TennoBblAENeHNs1 MEP3IIOTa BOKPYT 3aXOPOHEHUS
Ha4YMHaeT noATanBaTh, HO YEpPE3 Kakoe-To BpeMsi, Koraa
TennoBblaeneHne cHU3NTCs (BcneacTene pacnaga
KOPOTKOXMBYLLUUX M30TOMNOB), MOPOAblI CHOBa NPOMEP3HYT.
[NoaToMy JOCTaTOMHO 06ecneynTb HENPOHULLIAEMOCTb
MH)XXeHEepPHbIX 0apbEPOB Ha TO BPeEMS, Korda Mep3anoTta
OyneT npoTanBaTh; NOCIe NPOMepP3aHMs MUrpaLms
PaANOHYKNNOOB CTAHOBUTCS HEBO3MOXHOW.




O6paTHas CTOpOHa
ncno BaHUA AA€PHOUN SHEPruu

cnonbs PHOW 3HEpPrun NMetoT
y>XacHble

B nepsyto

BJIUSIET Ha 9KOJTOrMYECKYH0
obcTaHoB . BbIOpOCkI B aTMocdepy u
rmgpocdoepy KTUBHbIX OTXOA40B NPUBOASAT K
OONbLLIOMY 3KOSIOrMYECKOMY 3arpsi3HEHUIO,
BCNeacTBME KOTOPOro Y NoAen HauymHaoTCA
nNpobremMbl CO 300POBLEM, MHOIME XXUBOTHbIE U
pacTeHns MyTUPYIOT UMK TMBHYT, yXyalwaeTcs
COCTOSIHME NOMYB, BOAbI U aTMocdepbl.

Hemano BaXkHbIM ABASIETCA U TO, YTO bonbLune
Bbl6pOCbI PaadnNoOakKTUBHbBIX OTXOO0B OTPa>KakoTCA U
Ha 3KOHOMWYECKOM COCTOAHNN CTPAHbI.




OgHon 13 cTpallHbIX aBapum
CNnyYaBLUNXCSH 3a BCKO UICTOPUIO pa3BUTUA
A0EePHOWN 3HEPTUN SABNSIETCH
UepHoObinbckasa aBapus. OHa npousoLusa
26 anpenga 1986 roga Ha TeppuTopumn
YKpauHbl. PagnoaktneHoe obnako ot
aBapuu np Haj eBPOnemnckon 4acTblo
CCCP, Bocto4yHou EBpornion,
CkananHaBuen, BenukobputaHmen u
BocTo4HOM YacTtbio CLUA. NMpumepHo 60 %
pagnoakTUBHbBIX OCaKOB BhbINasro Ha
Tepputopun benopyccun. Okono 200 000
4yenoBek OblfI0 9BaKyMpOBaHO N3 30H,
NOABEPTrLLUNXCA 3arps3HEHNIO.

Ewe ogHou kpynHoun aBapuen Ha ADC . -
ABNAETCA aBapus Ha peakTope « t A
Tpumann-AuneHa», pacrofnio)keHHOM B »

CLWA wrTart lNeHcunbBanus. Npounsowien g

bonbLon BeIBpOC pagnoakTUBHOM BOObI B e
peky CackyexaHHa. %Q& s
He cTtounT Takxke 3abbiBaTb Npo copoc ‘
aTOMHbIX OOM6 Ha ropoga Xupocuma u
Haracakun, koTopbln npuBen K 6onbLwomy
pagnoakTUBHOMY 3arpsi3HEHUIO, OOSbLLION
rmoenu nogen 1 novTn NosIHOMY
pa3pyLLUEHNIO FOpOAOB.




3aK/JlouYeHue

ApepHas SHeprus oTkpbiiia HOBLIM BEK B UICTOPUX YENOBEYECTBRA.
Ctano BO3MO>XHbIM CO3AaHNE MOLLHOIO OPYXWUsl, CTPOUTENBLCTBO
aTOMHBIX JIEAO0KOSI0OB, aTOMHbIX MOABOAHBLIX TOOOK U aBUaHOCLEB.
Mgl cmornu BelpabartbiBaTb Oornee AeLWEBYHO SNTIEKTPOIHEPTUIO, T.K.
CTOMMOCTb 3rEKTPUYECTBA, NponsBeaeHHoro Ha ASC, HMXe, YemM Ha
OOMbLUNHCTBE 3NEKTPOCTaHLIMN UHBIX TUNOB. ATOMHasi SHEpPreTmnka
MOXET HEe TOSIbKO 0CBOOOAUTL TPAHCNOPT OT TUTAHUYECKOM
Harpysku, HO 1 AacT AOMNONHUTENbLHbIN pe3epB ToMnmBea.

Bo Bcem Mupe cenyac CcyLlecTByeT AOrOBOPEHHOCTb O 3arnpeTte
MCMNONb30BaHUSA AOEPHOr0 OPY>KUSA B BOEHHbIX LieNsX, T.K.
nocneacTBUS UCMNONb30BaHUSA AAEPHON0 OpYXKus OyayT KacaTbCs

BCEro Mupa.






