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1IOCIIQH06Ka 3QOQ'IU 

HacTosma• pa6oTa npoAon~aeT UHKn pa6oT no 3Kcne

pHMeHTanLHOMY HCCneAOBBHHIO KyMynRTHBHOrO o6pa30B8HHB 

Me30HOB, COOTBeTCTByromero KOnneKTHBHLIM, MHOrOHyKnOH

HLIM CTOnKHOBeHHRM /l-3 /. AKTyanLHOCTL HCCneAOBBHHR 

3Toro 34x}lexTa o6ycnoaneHa Ha'lanoM HJy'leHHR BJaHMOAeii

CTBHH p_enRTHBHCTCKHx RAep Ha AY6HeHCKOM CHHxpoclJaJoTpo

He. 06o6meHHe OCHOBHLIX HAeH clJHJHKH CHnLHLIX B38HMO

AeHCTBHH Ha CTOnKHOBeHHR penRTHBHCTCKHX RAep OTKPLIBB

eT WHpOKHe nepcneKTHBLI AnB HeTpHBHanLHLIX npoaepoK 

Ba~eHWHX npeACTaBneHHH clJHJHKH CHnLHLIX B38HMOAeH

CTBHH. 

0CHOBHLie qepTLI KyMynRTHBHOrO 34x}leKTa MLI CBBJLI

BaeM co cneAYIOmHMH MOAenLHLIMH npeAcTaaneHHRMH I 4 •5< 
KOTOpLie C'IHTaeM He06XOAHMLIM llOABeprHyTL BCeCTOpOHHeH 

3KcnepHMeHTanLHoii npoaepxe. CnexTpLI BTOPH'IHLIX 'laCTHU 

BLICOKOH 3HeprHH llpH CTOnKHOBeHHH penBTHBHCTCKHX RAep 

onpeAenBIOTCB noxanLHLIMH CBOHCTBBMH BAPOHHOH Ma TepHH 

/clJopMclJaKTOPLI RAep HecymecTBeHHLI/. B xaqecTBe rHnoTeJLI 

6LinO BLICK838HO TBK~e npeAnono~eHHe, 'ITO 3TH cneKTpLI 

onHCLIBBIOTCR TOH ~e yHHBepcanLHOH clJyHKUHeii, 'ITO H 

cneKTpLI BTOpH'IHLIX 'IBCTHU, po~BIOmHXCR, HanpHMep, npH 

cTonxHoBeHHH npoTOHOB. Ce'leHHe onpeAenReTcs ABYMB 

clJaKTOpaMH: BepORTHOCTLIO llOllBABHHB rpyllllLI HyKnOHOB 

B o6nacTL MHoroqacTH'IHoro BJBHMOA~HCTBHR / onpeAense

MYIO nnOTHOCTLIO HyKnOHOB B RApe H OAHHBKOByiO AnB 
pa3HLIX BAep/ H YHHBepcanLHOH M8CWTa6HO-HHB8pHaHTHOH 

clJyHKUHeH, B KOTOpYJO B Ka'leCTBe H8'18nLHOrO HMnynLCa 

llOACTBBnReTCR HMnynLC rpynnLI HyKnOHOB. 06o6meHHe 

M8CWT86HOH HHBapHBHTHOCTH Ha CTOnKHOBeHHe CnO~HLIX 
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JI.D;ep 151 HMeeT npHHIJ;HIIHanJ.HOe 3Ha'leHHe ,D;nJI BW.D;eneHHJI 

KyMynJITHBHOrO 3c)clleKTa He TOnhKO B CBJI3H C 3THM MO.D;enJ.

HiaiM rrpe.D;cTasneHHeM. MO)I(HO rroKa3aTJ., 'ITO 3c)clleKTW, 

o6ycnosneHHwe dlepMH- .D;BH)I(eHHeM HyKnOHOB, He o6na.D;aiOT 

MaCWTa6HOH HHBapHaHTHOCThiO H .D;aiOT BKna.D;, 6WCTpO y6w

BaiOII{HH C pOCTOM 3HeprHH penJITHBHCTCKOrO JI.D;pa. 

TaKHM o6pa3oM, MacmTa6HaJI HHBapuaHTHOCTh JIBnJieTcJI 

KpHTepHeM, no3BonJIIOIIJ;HM BW.D;enJITh 3c)clleKTid, o6ycnosneH

Hide MHOrOHyKnOHHWMH CTOnKHOBeHHJIMH Ha ciloHe 3c)clleKTOB, 

CBJI3aHHidX C BHyTpeHHHM .D;BH)I(eHHeM. 

B npe.D;W.D;YutHX pa6oTax II-31 61dno rroKa3aHo, 'ITO 

d3a 
HHBapuaHTHoe ce'leHHe R = 2 E ~ rrpo:u;eccos A +AI .... 

A dp3 
-> 11± + ••• o6na,D;aeT CBOHCTBOM MacmTa6HOH HHBapHaHTHOCTH 

B o6nacTH KyMynJITHBHoro o6pa3oBaHHJI Me30HOB. TeM 

CaMidM OTBeT Ha rnaBHidH BOnpoc 0 cyu_.ecTBOBaHHH KyMy

nJITHBHOrO 3c)clleKTa 61dn nony'leH. B cooTBeTCTBHH c Mo

.D;en~>ro ce'leHHe 3aBHCHT OT aTOMHoro seca A cilparMeH

THpyrou_.ero JI.D;pa, KaK - A I I'IHCTO o6'heMHWii 3c)clleKTI, 

H cneKTpld Me30HOB OT MHOrOHyKnOHHiaiX CTOnKHOBeHHH OKa-

3anHCh B npe,D;enax OWH60K nO.D;06HidMH cneKTpaM, H3MepeH

HidM paHee .D;nJI O.D;HOHyKnoHHidx cTonKHOBeHHB. BKna.D; B R A 
'lneHOB, y61dBaiOII{HX C 3HeprHeB, no cpaBHeHHIO C BKna,D;OM, 

He 3aBHCJIII{HM OT 3HeprHH IBKna.D;OM KyMynJITHBHOro 3c)clleK

Tal, no KpaiiHeil Mepe MeHJ.me 10~ rrpu 3Hepruu ·> 5 F3B 
Ha HyKnoH I 31. 

3KcnepHMeHTid, OIIHCidBaeMide B HaCTOJIIQeB pa6oTe, 
rrpecne.D;osanu cne.D;yroii{He :u;enu: 

1. PacmHpeHHe .D;Hana3oHa uccne,D;yeMwx dlparMeHTH

PYIOutHX JI.D;ep c ucrronh 30BaHHeM pa3nH'IHWX H30Tonos: ~'PLi, 
I44, I54 Srn !82, I86 w. 

2. H3y'leHHe cilparMeHTa:u;uu JI.D;ep He TonJ.Ko Ha npoTo

Hax, HO H Ha .D;eBTpOHaX. 

3. YTO'IHeHHe 3aBHCHMOCTH RA oT aTOMHoro seca 

H OT 3HeprHH CTOnKBOBeHHJI. 

HHTepec K uccne.D;oBaHHIO Me3oHoo6pa3oBaHHJI Ha JI.D;pax 

pa3,D;eneHHidX H30TOIIOB B03HHK B CBJI3H C pe3ynJ.TaTaMH 
pa6oTid 17 I, r.D;e uccne.D;osanocJ. po)I(.ZJ;eHHe Me.D;neHHWX 11 ± - ..., 
Me30HOB Ha JI.D;pax 58,6t.Ni H 112, I24Sn IIO.D; .D;eBCTBH-
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eM npoTOHOB c 3Heprueil 660 M3B. 0Ka3anocJ., 'ITO oT

HomeHBe BWXO.D;OB 11- -Me30HOB COCTaBHnO Y(64Ni)/Y(58Ni)= 

=1,52±0,17 H Y(I 24sn)/Y (ll 2Sn) = 1,8±0,18 Ia 3HepreTB'Iec

KOM HHTepsane nHOHOB 35+42 M3B no.D; yrnoM 90<B na6. 

CHCT ./. 3TOT 3dldleKT, O'leBH.D;HO, CBJI3aH C IIpOJIBneHHeM 

JI.D;epHoii CTPYKTypw. Ecnu KyMynJITHBHwii 3c)clleKT o6ycnos

neH noKanJ.HiaiMH CBORCTBaMH JI.D;epHOB MaTepHH, TO JI.D;epHaJI 

CTPYKTypa He .ZJ;On)f(Ha 6wTJ. cymecTBeHHOB IHecymecTBeH

HOCTh cilopMcilaKTOpOB - B COOTBeTCTBHH C rrpe.D;CTaBneHHJIMH 

06 aBTOMO.D;enJ.HOCTH H aHanorHH C TO'Ie'IHWM B3plaiBOMI. 

Bw6op B Ka'leCTBe o61.eKTOB H3y'leHHJI H30TonoB nHTHJI 

H caMapuJI ABKTOBancJI cne.D;YJOutHMH coo6pa)l(eHBJIMH. 

JIHTHii JIBnJieTCJI rrpocTeiimHM 3neMeHTOM, y.D;o6HWM KaK 

MHWeHh IMeTannl, H, KpOMe TOrO, ero H30TOnW o6na.D;aiOT 

HyneBWM H OTnB'IHiaiM OT HynJI H30CnHHOM. 

H3oTorrw caMapHJI 3Ha'IHTenJ.HO "pa3HeceHw" no HeiiT

poHaM (~N =10) H o6na.D;aiOT 6onJ.WHM H361dTKOM HeiiTpo-

HOB IN/ Z = 1,32 .D;nJI I 44srn H 1,48 .D;nJI I54 Sm I . 
. I44 

CornacHo cneKTpocKonuqecKHM .D;aHHWM JI.D;po Srn -

cdlepH'IeCKOe, CO.D;ep)l(au_.ee 3aMKHYTYIO HeiiTpOHHYIO o6onoq

Ky ( N =82)· JI.ZJ;po I54Sm- CHnhHO .D;ecilopMHpOBaHO, HMeeT 

cilopMy 3nnHIICOH.D;a Bpau_.eHHJI. 

XapaKTepHCTHKH uccne.D;yeMidX JI.D;ep npuae.D;eHw B Ta6n.l. 

Ta6Auqa 1, 

~ 'Ll 'L1 41111Sm 45~Sm it.2w ... w 

D8orAb4EHWf 
86.5 9!W~ 88.6 97.7 91.6 96.9 (.%) 

TOAt4MWA 
1.64 i.23 Q0987 U095~ Q0963 OD951 

(~04m~-) 
---
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B OIIHCbiBaeMbiX HH)Ke 3KCIIepaMeHTax peaKQHH 

A+d(p) .... "± + .... 
/2,3/ 

HCCJieAOBaJIHCL, KaK H paaee , B CHCTeMe KOOPAHHaT, 

rAe JIAPO A IIOKOHTCJI, a IIHOHLI perHCTpHpOBaJIHCL IIOA 

yr JIOM 180 ° 110 OTHOWeHHIO K IIY'IKY p H d. 
B Ka'leCTBe JIAep A HCIIOJIL3oaanacL D , 6 Li , 7·Li , 

C, Al , Cu , l44Srn , l54Srn, l82W , 186 W , Pb. 3aeprHJI 

perHCTpHpyeMbiX IIHOHOB 3aKJllO'IaJiaCL B HHTepBaJie 117 ..;

-:480 M3B, 'ITO COOTBeTCTBOBaJIO 06Hapy)KeHHIO KYMYJIJITHB

HOrO 34MileKTa BIIJIOTL AO TpeTLero IIOPJIAKa /eM. 131 I. 
~parMeHTaQHJI ua AeiTepaa no3BOJIJieT CAeJiaTL cy)I(AeHHJI 

o 3aBHCHMOCTH KYMYJIJITHBHoro 34MileKTa OT caoicTB qacTa-

' u;bl, aa KOTopoi IIPOHCXOAHT 4JparMeHTaD;HJI. K AeTaJILHOMY 

HCCJieAOBaHHIO 3TOrO BOIIpoca Mbl IlpeAIIOJiaraeM BepHyTLCJI 

B 6JIH)KaimeM 6yAy~eM. Cornacao aamuM O)KHAaHHJIM 3a

BHCHMOCTL OT aTOMHOro Beca JIApa, Ha KOTOpOM llpoac

XOAHT 4JparMeHTaD;HJI /KYMYJIJITHBHbiH 34MileKT I, AOJI)I(Ha 6b1TL 

3Ha'IHTeJILHO CJia6ee, 'leM 06Hapy)KeHHaJI HaMH 3aBHCHMOCTL 

OT aTOMHoro aeca . A 4JparMeHTHpyro~ero JIApa 131. . 

3KcnepuMeHmaAbHble oaHHble 

3KCIIepHMeHTaJILHble AaHHble HaCTOJI~eH pa60Tbl IIOJiy

qeHbl MeTOAHKOH MarHHTHOrO ClleKTpoMeTpa. )J;eTaJIH IIO

CTaHOBKH 3KCIIepHMeHTa COAep)KaTCJI B pa6oTe /8/ · 

KaK H a pa6oTe 131, 3KCIIepHMeHTaJILHble AaHHble IIPeA

cTaBJIJIIOTCJI B BRAe HHBapHaHTHbiX Ce'leHHH 

d 3 a RA =2E 17 -. 
dp3 

B Ta6n. 2 IIPHBeAeHbl 3KCIIepaMeHTaJILHble AaHHble 110 

auaapaaHTHOMY ce'leHHIO ( R A) HHKJll03HBHoro 11pou;ecca 

d +A .... "± (180 °), 

B KaqecTae JIApa-MameaH HCIIOJIL30BaJIHcL 'Li , C , Al , 
Cu, Sm , W , Pb . HMIIYJILC 11epBH'IHbiX AeiTpouoa·~_8,4 F3{J/c. 
fipaaeAeHHble omu6KH - cTaTHCTH'IeCKHe. CyMMapaaJI 131 
CHCTeMaTH'IeCKaJI IIOrpeWHOCTL ±10~. 
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Ta6Aufla 2 

RA = 2E-$ (m&GeV-2c
3
), dA -r0BO"l 8.~ GeV/c 

D 'Li \i c At ell w.Sm ~~m l&2y.J ~~·w Pr. 'is 
MeV 

8.9!:1.8 ~6.7>2.2 i3.1N.l 62.6± 3 12.5!:6.3 242~16 39~!27 450!32 ~82!32 5118±~0 47~tljQ H7 

0.4foO.t2 O~Q35 !.07* 0.4 3:4~0.22 8.75t1 11t2 29.lftlj 36tlf.2 ~0!7 ~59 

1tU18 2Q&!Q26 i77•Q59 3'10 

tbli!Q2t.i1 ~~IDI)i i.W0.13 '123 

17!2,. -
I\"'49±U)O lf8( 

~-

RA= 2 E ~( rri,GeV-2cl), dA- 7i +(i so-). 8.4 GeV/c 

2Z2~2 29.9t2 66±17 115:1f!Z2 :>32.5!16 451±28 430!28 5611.5±35 599.2!36 626±t,5 H7 

~.30037 !5~113 ~.llft0.33 8.67! 1 fZft 2.1 3J.fil6 32.6tl5 416±4 39.8± 6 ~57t 8 259 
----- -------

3HeprHJI /KHHeTH'IeCKaJI/ IIHOHOB H3MeHJIJiaCL B llpeAe

nax OT 117 AO 480 M3B. Cornacuo KHHeMaTHKe HYKJioa

uyKnouuoro B3aHMOAeHCTBHJI 

N +N .... 11 (180°) 

3HeprHJI BTOpH'IHbiX IIHOHOB He AOJI)KH& llpeBbiWaTL T max = 
=209 M3B. TaKHM o6pa3oM, 3Ha'IHTeJILHaJI qacTL 3Kcllepa

MeaTaJILHbiX AaHHbiX COOTBeTCTByeT 60JILWHM 3HeprHJIM 

IIHOHOB, T.e. 06JiaCTH KYMYJIJITHBHOrO Me30H006pa30BaHHJI 

/eM·. pac. 2/. · 
Ha pac. 1 IIPHBeAeHbl 3KCIIepHMeHTaJILHble AaHHble 110 

HHBapaaHTHbiM ceqeHHJIM 2 E d 
3
a AJIJI JIAep D , Li , 

dp3 
C , Al , Cu , Srn , Pb a 4JyHKD;HH KHHeTH'IeCKOH 3Hepraa 

IIHOHOB. H3 pacyHKa BHAHO, 'ITO 3aBHCHMOCTL ceqeaai oT 

KHHeTH'IeCKOH 3HeprHH IIHOHOB HMeeT 3KCIIOHeHD;HaJILHbiH 

xapaKTep, llpH'IeM ClleKTpbl AJIJI pa3HbiX JIAep IIOA06HLi H B 

llpeAeJiaX TO'IHOCTH 3KCIIepHMeHTa OTJIH'IaiOTCJI MHO)KHTe

JieM. 

Oco6bli HHTepec llpeACTaBJIJIIOT 3KCIIepaMeHTaJILHble 

AaHHble HHKJll03HBHOrO 11pou;ecca AJIJI CTOJIKHOBeHHH JIAep C 

7 



a 
tO 

I 

10 

10. 

-t 

fO 

\ 2E$ 

l~ 
.D\ 
o~i i 6 'Li 
aC 
X AL 
., Cu. 
• "'Sm 
.aPb 

.1 

Tn (GeV) 

.2 .3 

/m!. GeV~
1

/ 

8.4 Ge.lk 
1T 

L 
!f .5 

10
2 

1d 

10 

-· 10 

Puc. 1. 3a6UCUMOc•• UH6apuaH.HOU -YHK~UU o• KUHe•u
'leCKOU 3Hepzuu nuoHo6 6 peaKfiUU d +A .... "-(180°). 

BYJieBWMR R30CIIIIII&MB c polK.u;eBBew Me3oBoB pa3HWX 3Ha

JCoB: 

d 6Li + + ' .... 17-

d + 12c .... "± . 

Cornacao :JJCcnepRMe&Taru.Rwu: ".u;auRWlol /Ta6JI. 2/ np• 

3ReprRR HROROB 117 JI3B OTHOCBTeJIJ.RWe pa3ROCTR 3&pJI

,D;OBOCOnp.-eBBWX Ce'leRJii: paBRW: 

a (77+) -a (77 -) = 0,002 ± 0,10 ,AJIJI 6,Li, 

a (77 +) 

8 

·~ 

I 

a(17+)-a(17},. 0,05 ± 0,00 12 
AJI.II c . 

a (77 + ) 
Ha pRe. 3 /• B Ta6JI. 3/ npBse.u;euw 3KcnepRMeiiTaru.

Hwe ,IUl.HRWe no DBapR&HTHOMY ce'leHBIO polK,D;eBBJI OTpB-

~aTeJIJ.HWX BROBOB B 

.II,D;pa- ~llllleHB 6 •Li , 
3BBHOi peaQBR TBB& 

p +A .... "- (180°). 

3&BBCRMOCTR OT &TOMHOrO BeCa 
7,Li ' 144sm ' 154 Sm AJI.II DKJUO-

IIepBR'IBwii BMnyn~oc npoTOHOB 8,4 F:JB/e.. ,lln.a cpasue-

-..~ 

,fC 117 
2E g~~ 

/mf, Ge\fc3
/ • 

10
2 ~ 8.4 Ge~ 1 

I 

10 t ? 

10° 

t 
-t 

10 

ot 
• 

~ 

,, 259 

t 3~0 

/ / 
" / 

I /-" /// 423 
/ / 

~ 
/' // 

. //// 
/ 

/ 
/ 

480 

t 
(T •J 

/ 

A< 

0 0 

. . A 
fO fOO-t. 

aD •u' '\• IJAt .. c... -s..: 
Puc. 2. HH6apuaH•Hwe _fe'f.eHUJI KaK -YHKUUJI a•oMHozo 6e
ca A 6 peaKfiUU d+ A .... "- (180° ). 
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HBA Ha 3TOM *e pBCYHKe np&Be~eHW 3KCnep&MeHTanLHWe 
~auawe pa6oTw 131 ~n• ~ep C, AI , Cu ·B R>. 

CosoxynuocTL nony'leHHWX 3Kcnep&MeHTanLHWX ~aHHWX 
xax s pea~BB d + A .... 17 , Tax B B pea~BB p + A -+ 17 

~· A~ep pa3~eneHHWX B30TOUOB B npe~enax TO'IHOCTB 
3KcnepaueuTa no~'IBHAeTCA yuasepcanLHoii 3aBBCBMOCTB 
BHB&pB&HTHOrO Ce'leHBA Me30H006pa30BaHBA OT aTOMHOrO 
BeCa , A~pa KaK npB ManWX 3HeprBAX po~eHHWX UBOHOB, 
T&K B npB 3HeprBAX, COOTBeTCTBym~X o6naCTB KyMynA-

'Ll 7 L• ""Sm ~Sm 

2E g~ ; t 119 

/mt. GeV"cj t 

i 0
2 ~ 8.4 Ge..'fc 

I~ 26s 11-
t 

t • 0 

101 ~ ~ 0 / 
/ 

/ 
/ 

0 /' 
/ 

t 479 +! 
/ 

i0°~ 
/ 

/ 
/ 

/ 
/ ~ 

t 
/ 

/ 
/ 

t / t 

icn 
AI ( Tn) t y 

t A 
iO 100 

D c At Cu. pg 

Puc. 3. 3aaucu.woc•b R A o• a•o.wHozo aeca ()AJI npoflecca 
p+A-+ 17- (180 °). 

lO 

t 

t 

Ta6AUl/Cl 3 

RA = 2E g. (m~ GeV-
2
c3) pA-1T-G80~ 8.1GeV~ 

m1) 
6 

Li 
7 

Li l'~i!Sm 1Sl!Sm 

---1-----

H9 25.:!: {6 33. :t 2.1 'f 87.± 7 0. 563.t 70. 
265 1.3! 0.2 1.7! 0.25 ~6.:!: 8. 57.! 8. 
~79 (3.9!t~t0

4 

( 6.9 !2.4)02 

-

TBBHoro Me3ouoo6pa3oBaHBA. B npe~enax OWB6ox 3Kcnepa
MeHTa pe3KOrO pa3n&'IBA B BWXO~e UBOHOB Ha 6onee TA*e
nLIX B30TOnax BCCne~yeMLIX 3neMeHTOB He Ha6JIIO~aeTCA. 

3xcnepa:MeuTanLHLie ~aHHLie no peaK.QBB d+A-. 17- (180°), 
nonyqeuuwe B uacTo•meii pa6oTe npa BMnynLce 4,2 F3B/c 
Ha HJ:KnOH, COBMeCTHO C pe3ynLTaTaMB, nony'leHHWMB pa
Hee 

31 
npa 6 H 8,4 F3B/c, a TaK*e c ~aHHWMB pa6oTw/6/ 

npa aunynLce 1,380 F3B/c uo3BOnAJOT c~enaTL 3aKJIIO'IeH&e 
0 HaCTynneHBB aCBMnTOTB'IeCKOrO pe*&Ma B CBOHCTBaX 
MaTpB'IHWX 3neMeHTOB /3/ npouecca KyMynATBBHOrO Me30-
H006pa30BaHBA B 3aBBCBMOCTB OT nepBB'IHOH ~HeprBB. 

Ha pac. 4 npase~eHLI 3KcnepaueuTanLHwe ~auuwe no 
BHBap&aHTHOMy ce-qeHBIO, HOpMBpOBaHHOMY Ha &TOMHWH Bee 
•~pa-MBWeHB (.R A/ A) ~· ·~ep C , Al , Cu. Kpaswe 
/npose~eHW OT pyKB/ COOTBeTCTBYIDT pa3HWM 3Ha'leHBAM 
napaueTpa K = T /Im~x , r~e T~ax - uaKCBManLHO B03-
MO*HaA no KBHeuaT&Ke NN -s3a&uo~eiicTBBA KBHeTB'IecxaJI 
3Hepra• naoua. ITo xapaxTepy 3aBBCBMOCTB R J A oT 
3HeprBB B036Y*~eHBJI MO*HO 3aKJIIO'IBTL, 'ITO, H&'IBHaJI 
c HMnynLca nepBB'IHLIX uyxnouos B uecxonLKO F3B/c.~eii
CTBBTenLHO HaCTynaeT BLIXO~ Ha KOHCTaHTY /3/. 

Mo*Bo npe~nonaraTL, 'ITO npB aunynLce 1,4 F3B/c 
sxna~ s uaTpB'IHwe 3neueHTLI, o6ycnosneuuwii uexonnex-
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Puc. 4. «l>yHKfiUJI, R A ,nopMupoaaHHaJI Ha a•oMHWil aec JJ(}pa
MUIIIeHu, a 3aaucu,4eoc•u o• UMnyAt>caj'aAe•aKJIIIeZo npo•o-
Ha (}JIJI pa3.11U'IHI>IX napaMe•poa K = • 

Tmax 

THBHWM B3aHMO.QeBCTBHeM HyKnOHOB, BenBK. 0,nHaKO cne
,nyeT OTMeTHTL, 'ITO 3aBHCHMOCTL HHBapHaHTHOrO CelfeHHB 
OT napa:MeTpa K no,no6Ha 3aBHCHMOCTH npH 6onLWHX 3Hep
ra•x HOT apryMeHTa K, HOT aTOMHOrO BeCa (A). 

Bt>reo()~>r 

1. llpase.neaawe 3KcnepHMeHTanLHWe ,naaawe c 6onLwoii 
onpe.neneaaocTLIO noKa3WBaiOT, 'ITO oco6eaaocTH CTPYKTypw 
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1 

cilop:McllaKTOpa H cilop:Ma nosepXHOCTH cilpar:MeHTHpyroUUIX •.nep 
He HrpaiOT C~eCTBeHHOB ponB B KyMyn•THBHOM Me30HO
o6pa30BaHHH. 3To rosopHT B nonL3Y ranoTe3w o6 onpe.ne
nsro~eii ponB noKanLHLIX CBOBCTB a,npOHHOB Ma TepBB - no 
auanorHB C TO'Ie'IHLIM B3pLIBOM, KOr,na reo:MeTpB'IeCKHe 
XapaKTepBCTHKB npou;ecca Hec~eCTBeHHLI. 

2. Hoswe .naaawe no cneKTpaM KYM1nfTBBHwx naoaos 
cornacyroTcs c pe3ynLTaTaMB pa6oTw 3 . CosoKynaocTL 
HMeiOUUIXCB ,naHHWX no BCeM cilparMeHTBPYIOUUIM •.npa:M 
XOpOWO yKna,nwsaeTCB B YHBBepcanLHYIO 3aKOHOMepHOCTL 

R A= const ·A exp(-aT), 

r.ne A - .aTOMHLlii sec cilparMeHTBpyro~ero s.npa B T - KB
HeTaqecKas 3HeprBB po:>K,neHHWX nBOHOB. lloKa3aTenL 
3KCnOHeHTLI COBna,naeT C noKa3aTeneM, OnBCWBaiOUUIM 
cneKTp naoaos, o6pa3YIOUUIXc• B pp -cTonKaoseaasx B o6-
nacTH cilparMeHTau;aa ( x·;::: 0,5). TaKBM o6pa30M,onpas.nwBa
eTcs B BTopa• acxo.naa• ranoTe3a Mo.nena, npe,nno~eaaoii 
B /4,5/. 

3. KaK BB,nao B3 pac. 4, nepexo.n K acaMnTOTB'IecKBM 
BenB'IBHaM /o6nacTL, r.ne aec~ecTBeaaw qneaw, y6wBaro
UUie C pOCTOM 3HeprBB CTOnKHOBeHHB/ HaCTynaeT B paBOHe 
3Hepraii pensTBBBCTCKBX s.nep - 5 F3B/HYKAOH. 

4. llpB paBHWX 3HeprHBX Ha HyKnOH cilpar:MeHTaiJ;BB 
s.nep aa npoToaax B .neiiTpoaax o.nauaKoBa B npe.nenax 
OWB60K HaWBX 3KCnepB:MeHTOB. 3TO rOBOpBT B nonL3y 
cna6oii 3aBBCBMOCTB KyMynBTBBHOrO 3cllcileKTa OT CBOBCTB 
lfaCTHIJ;Ll, Ha KOTOpOB npOHCXO,nBT cilpar:MeHTaiJ;BB. 

B 3aKni01feHHe C'IHTae:M CBOBM npBBTHLIM ,nonroM BLlpa-
3HTL 6naro,napHOCTL rnaBHOMy BIDKeHepy n.r .MaKapoBy 
B H.B.Hcc&HCKOMY 3a xopo~ pa6oTy ycKOPBTens. Bna
ro,napBM TaK~e A.,D;.KapannoBa, B.r .llepeB031fHKOBa B 
O.IO.KynLnHay 3a no:Mo~L B pa6oTe. 
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