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0 CTPYETYPE JIETKIX ATOMHHX fAZE

B CEfi3l ¢ TeM, WTO IDPUpPOZA SAAEPHHX CWJI 0CTaeTCs ECE eme
HEeW3EGCTHO#, B COBpEMEHHOI Teopul 60Jee WM MeHee JCLEmMHO pas—
padaTHEARTCS Wb Taklie HPOLEeCCH, B KOTODHX XapaKTep 9TUX CU
Pe3K0 He IposEiageTcs. [0 2T0{ xe OpuuuHe B (UBUKE ATOMHOTO fAf-—
pa IOpumenseTrcs MHOXECTEO IPOCTHX MOzerneil, Cpeml KOTODHX Hii OfHA
He oGianaeT "yHuEepcaspHOCTHH", Kaxzmas M3 HUX JHOEJIETEODHUTEIBHO
/HHOTIE I 7OCTATOYHO X0pomo/ OCHACHAET JANb OUpereeHHYD Ipyd-
0y ABJEHNI U He OXBaTHBaeT BCe{l COEOKyIHOCTH (aKTOE.

B saEucuMoOCTH OT umpoucxorsamell snepHOi peakimuid aTOMHOe
A7PO pACCMaTPUMEAWT MM KaK CUCTeMy, COCTOsUyo U3 9YacTuy, He xa-—
PAKTEpU3JOIUXCH MHTUENLYaIbHOGTED /B CiIydae, KOTHa HDPONCXOZUT
ONHOEDEMEHHOE E3auMOzefCTEHE C IesjHM AnpoM/, WIM ®e KaK CUCTeMy,
B KOTOpOif CymecTEeHHO NUNb MHFUBUTYaTBHOE COCTOsHUE Kaxmoil
YaCTUIH,

Tlepras Mozenb Gwia paspadoTaHa H. Bopou. CoryacHo aToi
MO7BNM T&K Ha3HBAGMOTO COCTAaBHOTO f7pa, CTalKuBapuasgcs dacTuua
CEOD 39HepTun IeperaeT AAPY; IO IPOUCHECTEUM ONpeneeHHOT'O IpoMe-—
EyTKa BepeMmeHK, TOopa3zno ConbmeT0o 4YeM A76pHOe, OXHa M3 YaCTil
/unn Tpynma/, Ha KOTOPOY Ipousomsio CKONZeHde SHEPTMM Jrarozaps
(IOKTyanuaM, HOXKNZaeT COCTaBHOE fAnpo. CTaTuCTUYecKas GOpOECKas
TeOpus COCTABHOTO aTOMHOTO fzpa CIpakeniuBa B Ciaydae, KOIza 4YkC-
JI0 YaCTHN, COCTABNAVIUX HEPO, BCJUKO /TaxeiHe X CpenHue snpa/
I 9Heprus namanmell YaCTUOH HAXOZUTCS E ONpENeJieHHHX Ipenenax,

Tpd GOJBIMX 9PHEpTUSX, KOTIa IPOABNADTCA TaK HasHBaeMHE 3((eKTH



Opo3P2vHOCTH U JJIMHA GEOCOIHOTO Ipodera 4acTulH B SATEPHOM EemecT—
Be CTaHOBUTCH IOpAIKa pasnepoE snpa /uan Goxble eTo/ MOzensb Bopa
TepAeT CMHCI. B HOCjeIHEeM Caydyae CIpaEeiIuEa ETOpas MOZeIsb, IO
KOTOpO#l 4YaCTuOH E fA7pe DacCHOJOXeHH L0 CJ0AM, TaK YTO Kaxras U3
HUX, E ONpEZeJCHHOM CMHCJE, HAXOZATCH B HHIMEU/NYANBHOM COCTOSAHMH,
O3HavyeHHasa MOZENb MOJLYYMIA HpH3HAHUE B CBfA3M C HCCJeJOEQHUAMA
E3QUMOZEeliCTENA CHCTPHX YaCTUl] C aTOMHHMU Anpaiild.

fiGHO, 4TO HOpU OOpejeJIeHHHX BHAYCHUSAX SHEpPTUH EO3MOXHH CIy-—
gay, KOTya Hmajaomas 4acTHla B3auMOIeiiCTEye2 He TOJBKO C OfHOHR
yacTurell MAM ¢ IenuM S7poM, HO ki C OIpereseHHOI TpPyImoOil smepHHX
YaCTuIl. XapakTep ®TUX TPYOID E 70CTATOYHO! CTelleHM 3aEBMCUT OT paC—
CMaTpUBaeMHX NPONEeCCOB., B 3EBUCHMOCTH OT MOCIETHMX aTOMHHE fAnpa
MOKHO IpPEnCTALUTHh KaK CHCTEMH, COCTOANUE M3 ONpeNeieHHHX I'DyII,
BMECTE ¢ TeM IO OTHOMEHMO K HEKOTODHM IpormeccaM OHH MOTYT EECTH
ceds KaK HE3AEMCUMHE CTDYKTYpHHE EeTMHMIH.

Haxozamuecsa B szpe OPOTOHH U HEITPOHH HpeTepleBanT CTOJKHO-
BEHUS U BCETZA 3aKIpyYeHH B c{epe CUNBHOTO B3aumozelicTeud. B pe-
3yJIbTaTe E3auUMOTEiCTEUS MExTy IPOTOHaMU W HeUTpoHaMu B GEOCOZHOM
COCTOSHUM YaCTO EO3HLUKART ONpejeseHHHE CLCTEMH, COCTOAmMUe M3 He-
KOTODOTO UXC/a HYKAEOHOB. He HCKJDYEHA MO3TOMY EO3MOXHOCTH OCy-
WeCTEAGHMA TaKKX e CUCTeM M B caMOM #Anpe. [ig DTUX CHCTEM EOECE
He 06g3aTeJBHO OTHOCUTEJBHO JOJTOe EpeMA RU3HMU, TaK Kak ¢iarofa—
Dl CTOJNKHOEGHMAM CHCTeMa MOXET BHOBB DaclacThCa Ha COCTaBJADILe
ee YACTUIH. }[3 EO3MOXHHX CUCTEM Z0ibme OyneT CYueCTEOEATh Ta U3
HUX, XoTopas OyneT Gonee yCTOluMEa.

Hamdonee HemoCpe;CTEEHHO EONDPOC O CTPYKTYPHHX ERUHMUIAX Anpa

MOzeT OHTh peileH Ha OCHOBaHMEM apnajusa SKCIepuMerTalbHHX IaHHHX,



Kacanmuxes OJOTHOCTH AZEPHHX YPOEHEH, TaK KaK IOCJenHUE OIpene -
PTCA 4MCaoM cTerneHell CEOGOIH ﬂﬂepﬂfﬁ CiiCTeNMH.

Kax morazano E paGOTax/ 1,14 /, IJIOTHOCTE SALEPHHX JPOE-
Heil TakoBa, YTO COCTEETCTEyLUas CTeNeHb CEOGOZIH fnpa OKa3HBAETCH
E 2-3 pasa MeHbme TOH BeJu4MHH, KOTOpas OIpeneiseTCA OCHUM YLUC—
oM HefiTDOHOE §I IPOTOHOB B spe. TaxuM 06pa3oM C TOYKM 3PeHUd
SHepPTeTUYeCkuX ypPOBHe!l sAmpa CYueCTECHHHM OKa3HEAETCH He OCmee
G0 He{TPOHOE U HIPOTOHOE, & YUCJIO OTZenbHHX 04pasokaHuil, coc-
TOSMUX B CpexHeM M3 IEYX WAM TpexX SMepHHX 4YacTum. L[ofenh MHIUEH-
AYAJIBHHX YaCTULl, C OZHOI CTODOHH, M MO7TEenb BUIKOIl Kallid, paccar-
puBaeras KakK CIIONMHAA CuUCTemMa, C ADPyTOil CTOPOHH, AEIANTCHA B HEKO-
TOPON. CMHCJIE KpailHuMu ciaydasamul. BIOXHE EEPOATHO, YTO E GONBHUH-
érEe ciay4aerR GoJee HPAENOLIONOCHOL ABIeTCA HpOolexyTodHas MOZeNb,
COTJACHO KOTOPOil #7rpo MOxeT JHTH pPACCMOTDEHO KaK COCTosuee U3
OIpe;jle IGHHOTO WiCja 00pa3oOEaluil, COCTOMIMX U3 HEKOTODPOTO filcia
NpPOTOHOB M HEITPOHOB.

[lH OpUXO;AM, CJeTOEaTenbHO, K IDPENIONOXEHND, 9TO IO OTHOmE—
HUD K OIpenmeyieHHHM HpOmecceaM fAnpo MOXHO pacciaTpiBaTh KaK CHCTe-
My, COCTOMNYDL U3 KOMOMHAIIMYM ONpeZejieHHHX TpyII HYKIGOHOE, HUTpa-
PEEX POJAB CTPYKTYPHHX ELUHMI[ sIpa.

MockoanbKy ol - daGTuuma cpenil JeFKUX fnep ABIAETCS Hauso-
Iee yCTORuiUBOl cHCTeMOil, eCTEeCTBEHHO B3aKJNUUTh, YTO B JETKUX
/umu, B kpafineM ciaydae, B Haunerdaiimnx/ szpax UMeeTCs OIpezeieR—
Hasi EEPOUTHOCTH TOTO, 4TO GOABMYO YaCTh EpEMEHM HelTpuHH M IpOTO-
HH IPOEOIAT B COCTOSHNUAX, XapaKTepU3yewHx o — qacTﬂuamn/ 2 /.
IJis OmpenesNeHHOT'O0 WiCja HeHTPOHOE i IPOTOHOE 06pasynmux saipo He
JCKInYeHa EO3MOXHOCTH O0pa30raHis M IPYyTHX, IO UiCJIY YaCTUll MEHb—|

mUX Wi GOJNBIMX, CUCTEM.



JeliCTEUTENBHO, OpK PaCCMOTDEHWUN DHEDPTHM CESi3U JEeTKUX fArep
/10 Coii) / OpocaeTcs E Iviasa xapaKTepHas neTalb: fnpa, MO-
Tymue GOCTOATH U3 oL — vacTuy / ﬂ=~t/n / uuenT  CPABHUTEIBHO
GorBlyn DHEpPTMD CEa3MX,

Hy®HO OTWeTUTH, YTO IpudakjeHle ONHOTO HeiTpoHa K szpam
TLL& f- =(4n-i) SHepreTuYeCcKll BHTOZHEe, 4YeM K ﬂ=4rl . Tax,
HaEpHiiep, IpH IpudarjeHil OZHOTO HeliTpoHa K 2'He DHEPTIlfi CBA=~

31 pacreT or 7,60 Mev  mo 28,11 Mev , Torza Kax sx»xe%m;n CEA3M

S
2’He /27,3 Mev  / , MeHbme 4eM dHepTiia CEA3M zHG « JTO
) 4o
IIpuEHJIO oCTaeTcs B ciune, (€3 UCKJIDYeHHUil, 10 7oca' . liHUMaIbHas
C pasHMIa MEXHy OSHeDTHfMA GEA3M s7ep Tama 4 u /4n-4 /

nnee'rca B ciyyae aprowa, mpudenm A& = 8<A35) E,(A‘s) 14,82 Mev
Memnmy TeM Kak MaKCHMalbHAd pasHULa Mexny Azpaml "cocTakjeHHHMU
us ol - wacrug", T.e. TEDA 40 X ('—/mﬂ) paBHa 9,14 Mey
OYeBUTHO, UYTO O0pasOEaHue fAnep U3  of — 4aCTUl] 3HEepreTiivecKu
oYyels BHT'OZHO. KpuBas oHepruid CBA3M MMeeT De3Kui CKavyOK Tau,
Tne OXENAeTCs EO3HNUKHOEEHUE ol - dacTun. JIeTKO BHUZETH, YTO
yKasaHHOE IPaBUJIO BOOOLe BHIOJHAGTCS M B OTHOMEHMM SHEDPTUM BEA3M,
npuxozAneilcs Ha OZHy dYacTULY sAxpa.

ATOMHHE fIpa BIUIOTH 70 %Cao , nas KOTOPHX MOXHO OXUZAT,
90 0HHU coc'roa'r u3 o[- YaCTHY, CiAeLyDEee: He, Be Cm OK’ N

2

MOS8 A 4&
JTH szIpa ﬁ;opmamao momxo 3amicaTs Tak: %X
I8 K= 1,2 ... 10 ¥ BHpaxmeT 4UCJIO ~ = YaCTHI.

PaCcCMOTpHM Teneph Cayuail, KOTZa E Anpe 70 OCpasOEaHuf HO=-

BOi ~ - YaCTMIH 0CTaeTCs MeHble YeTHpex 4YaeTul.
A
B pado're/ &/ ENCKa3HBaeTCs TiUmoTesa, IO KOTOpOH B sAxpax,
*
Hapsany ¢ (&uk’ IpeEpale HUAMKE, MOTYT HPOUCZOMATE IpPOLECCH,
%

CM. TOIOJHCHNE



CEf3aHHHe C 00pa3oraHiier MaKCuManbHOTO Yiciaa o - yagmug. TyT
me aETOp o6pamaeT BHUMAHLE Ha TOT (aKT, 4YTO caM 3aKOH pacOpeze-—
JICHUA CYieCTEYDLUMX E IPUpOLEe M30TONOE YKAa3HBaeT Ha TO, 4YTO Be—
POSITHOCTH 9TUX EHYTPUATOMHHX IPOIECCOB MOXeT OKasaThkCs dornbmedt,
Hexed BepOATHOCTH Pi n K [OponeccoB. IIpd HOMONXA 9TON TMIOTE3H
X0pomo OJBACHANTCA OCHOBHHE CEOHCTBA pacmper eleHiis U30TOHOB.
PacCmMOTpUM, HalOpuMep, aTOMHOE S7po Lﬁ . CorsaBHO O3Ha-
YeHHOIl cxeme 5T04 xpo MOXKHO IIDELCTaBUTEH TakK:
He +P+n

Xak yxasaﬂo E paSOTe/ , IpU IpuUCaEjeHUM OZHOT'O HelTpoHa K
Anpy Li , HOEag  ol- duaCTHle He CMOxeT 00pasoEaThCA, TaK Kak
HeT IJsi 3TOTO0 HEOGXOIMMOTO wWiela HeiTPOHOB; MO3TOMY P npouecc
He OCYI[eCTEHTCH, U MHOIyUYUTCHA O4YeHb JCTOiuNBOE HLDO Ll . Do
®e K IOCienHeMy HpudaruTh eme ONuH HeiTpOH, TO WiCJI0 YacTun 6y-
ZIeT yke LOCTATOYHHM IiAf 00pasOBaHUY ol — YaCTHIH, TaK HTO IpO-
u3o0fzer P pacrnaz,E pe3yJAbTaTe KOTOPOTO odpaayemcﬁ cueTeMa, COC-
TOoANad U3 ZRBYX OLs— yacTun, T.8. A1PO Be . li3 BHHECKasaHHOTO
EHTEKaeT, 4TO L'i MOXEY LieTh JIUMb U30TONH 6 M 7. OmHAKO yKasa
HUS TUIOTE3H O CTDEMIEHMH CMCTeMH HYKJIOHOE,IO0 Kpafineil mepe B
crydyae JeTKUX sA7ep,00pa3soBaTh MaKGMMaIbHOE YMCNO yCTONYUBHX O —
4aQTHI He OGBACHAET JaKT CyuecTEOB2HUS yCTOIUMBOTO sA7pa, Halpu-
Mep bie . QueBMIHO, YTO TOJBKO CTpeMIeHMEM K 00pa3OBaHUD MaK-
CHUMENBHOTO 4YliGia ol — YaCTHI HeJb3sl OCBACHUTH €TI0 CyuecTEOBaHue,
TaXK KaK IOpuGarieHie (mP) yacTHl K yxe cymecTBywmeil ol - dacTume
HaCTOXBKO %€ HapymaeT 5Ty TeHAEHIN®, HaCKOIBKO LOCIexyhijee 10—
GaENeHyue IapH (nﬁ) dynem CIOCOGCTEORATE 0Gpa30EaHun HOBOII

ol - yacruns /Anpo 436 /. QYeBHMIHO, YTO E JaHHOM Cayyae
MH #iiee Jex0 ¢ CTpelieHNeM fA1pa CucTeMH 00pasOBaTh LepeXOnHHe



CHCTEMH, COZepKaljue Kpoue ol — HACTHN Takxe WU JpyTHe TPyLuH HYK-
JNeOHO0B. l[H 3HaeM, YTO E IPUPOZE, KpOME ol - YacTul, CYMeCLEYOT

W ApyTHe HpOCTHE CUCTEMH, kak hanmpuvep, He » H® }{é’ . Bos-
HUKAeT BONPOC: He 06pasynTCs Ji E sA7paX OSHAUGHHHE II€ PEXOIHEHe
CHCTEMH aHAZOTUYHO ol — yacTunam? YTOGH OTEETUTH Ha 9TOT EOIDOC,
HYXHO OPOBEPUTH COOTEGTCTEJWIME OSHEPTUH CEA3M U NOGMOTPETH, He
NpOTMEOPENAT J Hame NONyMeHWe 3aKOHOMBDHOGTAM pacIpejeieHius
T6TKUX Arep. 3 IepecMoTpa BHEPTUMM CBA3U MOXHO 3aKIDUUTH, UTO
IOMAMO EBHIEO03HAUYEHHHX A7ep TUIa ﬁX4K BIOJIOTH 70 C}fo , MaKch—-

2k Ik
X

MM OHEPTUU CZA3Y MMEDT TAKUe Ajpa, KOTOPHE KDOMe HAGTH .

cozepxaT OFMH HPOTOH U 7EBa HeliTpoHa. TaKOBHMU SBIAAOTCS:
3 7 TR 2 5

Hib i/'sBl" N Ib’aF IgiuN“a" .’&ﬂgﬂ; P g ,;CQJ? ;ng' lea
QopMasIBHO MX MOXHO 3allCaTh CHAEXYLUUAM 00pas3oM: ol
e  [=0,1,2,3 ... 9. :

YKazaHHHe OCCTOATENLCTEA BHHYEIAKWT CjeJsaTh Cierywmee ooumee
3aKInUeHue :

CymecTByeT OnpeneseHHass BEPUATHOCTH TOTO, YTO aTOMHOE sIPO
B TeueHde HEKOTODOI'0 HpOMEexYTKa EpeMeHU MOxeT IpPenCTAEaAaTh KOMBU—
Eanip TakUX, COCTABJEHHHX U3 HYKJIEOHOR, I'pPyON, KOTODHE XapaKTe pi—
3y0TCA MaKClvalbHOIl sHepruel CBA3M B CBOSOZHOM COCTOSHMHU.

Tak, HaIpuMep, Kak WU3BeCTHO, nmBa HelTpOHa, Kak U 7Ea IpPOTO-—
Ha, He JanT CES3AaHHOTO COCTOAHUSA, & NPOTOH ¢ HeHTpOHOM ZaeT caadyn
CEf3b C b= 2,19 Mey . TakuMm o6pasoM, sapa, B KOTODHX HMEETCH
M3ORTOK IBYX HEfITPOHOB WM IPOTOHOE, COTJACHO> HAWNeMy ZONYUEeHMD
SyayT P QKTUBHHMU; OpU 5TOM E LIEPBEOM Caydae — P* , & EO BTO-
pom - P— , TaK KaK TaKue MepexonH OpUEOLAT K (n,F’ CBA3aH-
HoMy cocTosHMp. Kpome sTOTO, BEALY TOrO, 4T0 &/ H')= 895Mev

a @(&He{): #78Mey , B Ampax 7OMEHH DPONCXOZUTE IpPEEpame-—



Hist Hg B H3 , COILDOEOKTAENHE P* U3ryYeHneM, DPHUEOZLA—
mpe XK 00pa3OBaHHD dosee CTaCuIbRHX fAznep. TakiM o0pa3om, COTIac—
HO Hamely JONymeHun, B CNydYasxX, KOTZa M3CHTOYHHE NPOTOHH M Heli-
TPOHH HMEenT EO3MOKHOCTE 00BETUHLUTHCA B %Hg , COOTEETCTEYLILE
sirpa LOJKHH OHTB P* wim K aKTUEHHMA., B ciyvyae H3CHTKa
ZByX YaCTUI 9TO LMeeT MeCTO TOABKO ZJa TAKUX sA7ep, KOTODHE IpH
jaHHOM 2  uMenT MaccH: fl=22 , 22tl ; raxoBHMU SEZSOTCS i, Be
B,C, N /maunervaimue szpa/. Hadunas ¢ O'6 KOMOMHAL IS (n/P)
3arernseTca KomMOuHamue# (N,R) , NpuduHy YeTo BHACHHM E aibHeiimeM.

PaccuarpuBas aTOMHHE f7pa IO (}ﬁ° , MOEKHO 3aMeTUTB, 4UTO
CYmECTBYDT BGE M30TONH aTOMHOTO Beca /MACCOEOTO 4uexa/ COOTBOT-
CTEybIE DALY HaTypanbHHX ducen oT 1 1o 40 /HYXHO OTMETHTH, UTO
3T0 OPAEMI0 COXpaHfeTCs IO KOHIA IeDPUOZUYECKON CHCTEMH 2JeMeHTOE
llenzeneens/. 2TH M30TONH, KPOME HEKOTODHX UCKInYeHEH, HMenmux
MecTo ¥ ﬁ; , DaCIOJOxXeHEH B NOpPARKe BO3paCTaHus WX Macc. [CHin-
YeHHe cog}aznxmr Jumb HoMepa 5 M 8. Kakie me M3 Axep MOTYT uUMeTh
KS0TOI C aTOMHHM BecoMm 57 Haubosee e€CTECTEEHHO, YTO TaGKOBHMHA
LOMEKHH OHTH JEa fzrpa: 1Hg , alf , HO OHM B MOMEHT 00pa30-—
BaHlig Cpa3y pacnazanTcs IO CAexypmeil cxeme:

S 4
e — Hein T=(0 cek

1S 4
3M feTF

Yaxum o6pasom, 00a T sApa paclazawTCs C EHeleHuew o& —
YaQTUIH, BHAUWT, 9TM LBa HCKIDYEHNA U3 OCueT0 Ipatija yKasHEALT
Ha TO, YTO ALPO zHé He ZaeT CEA3AHHOTO COCTOSHUA HM C IPOTOHOM
Hi ¢ HeilTpoHOM. [locieznnee e OGCTOATENBCTEO LPUEOKUT K 3aKi0Ye-
Hup, uTo ol- gacTuna IpencTaBaseT COC0H CHABHO HaCHINEHHYD

GG TEMY .



3 3 3
fnpa SLL u 489 MOTYT uMeTh MzoTom JC, HO U OHM GHCT—

DO paclazanTCs EHzesas Ot — YaCTHOH /IOpd 9TOM LEPBOE M3 B5TUX
IEYX sifep OpeTepHeRaeT CHavasa P - pacman/.

g Kax l3zeeTHO, s7pO SBU paclazaeTCsd IO CxeMe zd+P , @
Be , KOTOpOe MOEHO LpejCTAaBuTh E BUZE (Beg,n) SAENSETCA JCTOHUM
BOE CHCTeMOll, JHepTus CEs3K HeliTpoHa B Bg , KaK WU3BECTHO, paB—
Ha  {,63 Mev . llas0e 3HaveHile dHEPTUN CEs3Y HeHTpOHA 7maeT EO3
MOXHOCTE OGTACHUTE, IIOUEMy IPOTOH He 7aeT CEA3M ¢ JIEyMa OC —
YagTumari; INpUYMHOI IOEUAUMOMY ABIAETCA HaJiule KJJIOHOECKOTO
OTTaIKLEaHNS MEx7y HUMA, BDHEPIMS KOTOPOTO pakHa 1,85 Mev , mpe-
EHIAs SHEPTHD CEA3M HeliTpoHa Ha EesuuMHy B 0,22 Mey . TanuM
00pasol MOXKHO 3aKJouiTh, YTO OXVH HelTDOH He CEA3HEaeTCA C Of—
Hoit ol - wacrumeil, ¢ zEyMA 7macT CBA3D C & =1,68Mew , ¢
Tpems - ene GOoJBLYO ¥ T.X.; DIPOTOHH X€ BOOOmME He CES3HEANTCH
TOJNBKO C ol — YaCTuIani,

[loCcMOTpUM, KaK DM [OMOMM NaHHOE EHIE CXEMH, OCBACHANTCSH
OCHOEHHE 3aKOHOMEDHOCTH paclperneseHis WU30TONOE fmep, E YaCTHOCTH,
HEOOXOnUMO IDOSCHUTE C/ENyWIjiie OCOGEHHOCTH E paclpeneneHyud U30TO-
LOE:

a/ CyneCcTEORaELE Haurervyaimux sfmep ( bf)Egl%) TOJBKO ZIBYX U30-
TONOE, OTJWYADMUXCSH OIHUM HelTpOHOM.
6/ CymeCTEOE&HME J sizep C HeUeTHHM 3apAnoM (Z>7) HN30TONOB JIMB
C HEUETHHM MACCOBHM UHMCAOM, B TO EpenMf Kak szgpa ¢ 4YeTHHM 2 00-
JazanT U30TOomAMM KaK C YeTHHMM, TaK U HeYeTHHMY MaCCOBHMM 4ducia-
MA.

Kax yxe Ouno OTMEYeHO, HEHTDOH He 7aeT CBA3AHHOT'O COCTOSHUS
¢ ol - vacrurneil,BeienCTENE 4er'0 } He CYueCTEyeT sAnpa Hes s

. ‘ 4
Iph 7OCaENeHul ZNEVX HelTDPOHOE X 2He HONy4aeTcss Anpo, KOTOPOE,



npencTarjiseMoe IO Hamell ¢xeMe B Buge Hé’f:@lﬁn*n) IQJIKHO GHTD
T - aKTUBHHM, TaK KaK LOCJAE BTOTO nepexoxa MH DIOXIy49aeM smpo
Lu -<O<+nP) . W mefiTrcRUTENBHO, Hllpo He , Kak U3BEeCTHO,
P' - aQKTUEHO, E TO EpeMs Kak L,, ycrommao.
PacecMOTpUM SAPO 3L{7 , Horyuapmeecs us Lsie IoGaEIe—
HUEM OZHOTO HeliTpoHa., B pesynbTaTe BTOTO pacCMaTpuBaeias ClcTeMa
6ymeT COCTOATE U3 ol — YaGTUIH, OZHOTO IDPOTOHA U ABYX HeliTpo-
HOE. T[OCKOJBKy COTJ&CHO HameMy OCHOEHOMY IpPEZIONOXeHMD E JEeTKHUX
Anpax Jb TOTZA IPOLCXOLSAT P umi K OpomeccH, KOTZa OHU
IDUEOZAT K 06pasOEaHMD E sjpe meliToHa (Hz') , rpurora ([H’) umw
ol —uwacrumu (Hez') ,T0 IpuCaEjieHue OZHOTO HeliTpoHa K SIpy
Li  mommmo OPUEONUTE K JCTOWUWEOMY fA7DYy, Tak Kak nBa HeliTpoHa
I Om}H IDOTOH, EHe IPOIIECCOE, IanT lH3 , Tak 4T0 MH
HOJIY4YUM STPO Lsi7_—_éc+t}—13) , koTopoe, KaK M3EeCTHO, SABJAETCA
yoroiuuBHM. TaKuM o6pasoM, sApO Lsi ZOMKHO MMETh ZEBa yCTOohuu—
BHX M30TONA Lu'6 u L,i? , UT0 i COOTBETCTEYyEeT NefiCTEUTe IBHOGCTH.
loCaEneHlie eme OJHOTO HeliTpoHa K L:i7 naeT Arpo
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KOTOpOe COTNacHO Hameill cxeme JONKHO GHTB P-— aKTUBRHEM, TaK Kak
9TO OPUEORZUT E OGpPa3OEaHUB ol - 4aCTUIOH, 49TO U MMEeT MEeCTO E

ZefiCTBITE IBHOCTH .

PaccuoTpul Temeph Crenynmee Sxpo — Be s BO3BMEN
% 2
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5 +
CorsaCHO Hameil ¢xeMe OHO ZOJXHO OHTB F aKTUEHHM, TaK KakK

CEf3H C (n,P) sABIsieTCA Conee BHTOnHOM, dem ¢ ( PF) . LHaJIOTHY-

HO U £7po J

45; (H64+.‘2P+Y9



ZL0JEHO GBTH Ff —aKTUEHHM /UdM K -aKTHEREY/ , Tak KaK E pesyis

Ta%? 9TOT0 HpOIECCa EOBHLKAET ClC TeMa 1[{3 . I meilcTEnTE JIBHO,

456 = F* aKTUEHO, & 4Bé - K akrEBHO. Ciexyolee 106aEtieHue

HeliTpoHa ZacT s7po 455 » KOTOpOe OHCTPO pacHazaeTcs Ha IEe
ol - waeTumH.

OZHUM 13 JCTOHUUELX fnep, MMERNUXCH 7 [Pe , AEJeTCH 453
KOTOpO€ MOXHO IpeiCTAEUTh KaK CHCTeMy, Tre nEe ol - yacTuUOH
CEA3aHH IIpU IOMONM HeITpoHa.

3aMeTHNM, YTO, Kak UBBECTHO, HE GJUEGTEYET LEYXIPOTOHHOTO
AnLpa, HO CymeCTEyeT  MOZEKyJa BOJOpOZa, aTOMHHE H7pa KoTOpoii,
npencTaEAomue COG0il IPOTOHH, CEA3AHH ZPJT C IPYTOM IIDPU HOMOLK
B7IEKTPOHOE.

AHaJIOTHYHOE HEJN€HNE HNeeT MeCT0 Ui E Ciayuae smpa Be{ He
CJueCTEyer, Kak U3EECTHO, JOTOHUMEOTO AEYX- ol —YaCTUYHOTO sAzpa,
T.e. Anpa Bé » HO 38T0 CymMeCTEyeT yCTOIUMEOE HIpO 133 , B
KOTOPOM CBA3B ME®Ny oL —daCTUUAMH OCYLEeCTEAAETCS HemapHHM Heli—
TPOHOM, — HOZOCHO TOMy Kak B MOHU3MPOEAHHOL MOJEKyIe BOZOpOZa
CES3b OCYMECTEIAETCH DJIEKTDPOHOM,

TxameM, MemIy NpOYUM, UTO E CBA3M C EHIEUSJIOTEHHHM BO3HU—
kaeT sanaHuUUEas uzes pacCMOTDETE SIp0 Cepuius (1&3) Hamomodlue
MOHM3UPOEAHHOH MONEKYIH EOZODPOZA C JUETOM CHeINUa bHHX HNOTeHmua—
JIOE 1 TOTO O0QTOATENBCTEA, UTO OTZEJBHHI HElTDOE He HMeeT CEs3M
C OnHOi oL - dacruneil.

Eemun X anpy Bg IOGRENTH eme OnuH EefiTPOH, TO MH IOJy4dM

P - GKTHEHOE fANPO 4Béo<éoé+2p) , 4TC HaxOmuTcs B corﬂagum

¢ Hamell cxemoil. Kak MH OTMETMIM, M30TON IOCIEIYRHETO 5 pa SBQ

3 "
®Ho mipo  BE  mommEO GuTH odeHb JCTOUUYUEHM IO OTHOMEHUD

K BHZEJeHUD HeliTpoHa.




