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CocTOHHHH " -aTOMOB H pacnpeneneHHe HYKJJOHOB B Hapax 

AHanHaHpy!OTCH peayllbTSTbi pacqeroa H 3KcnepHMeHranhHbiX naHHbiX 

3HeprHl\ nepexonOB H WflpHH ypOBHel\ 7T -aTOMOB, l13y'!aeTCH 38BHCf!MOCTb 

3THX BeJJH'!HH OT B1l~HHHH OC06eHHOCTeH pacnpeneneHHH RnepHOA ITJJOTHOCTH. 

06cylKn8eTCR B03'-!0lKHOCTb 3KCnepHMeHT8JlbHOrQ H861lJO::IeHHR 05HapylKeHHbiX 
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Energies and Widths of the rr-Atom States, 
Distribution of Nuclons in Nuclei 

The analyses of calculated and experimentally obtain
ed data on rr -atom transition energies and level widths 
are carried out. The dependence of these values on nuclear 
density distribution details is studied. The possibility 
of experimental observation of discovered effects is con
sidered. 
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0 1976 06MbiiiUIHifWI'l UHC.u.y• .-c)eplfWX UCCJie006QHUU){y6Ha 

1. B HacTox~eil pa6oTe Mbi npo,IJ,omt<aeM1 1- 3 -'uccne,IJ,o

BaRBe B3aHMO,IJ,eHCTBHH Me,IJ,neHHbiX TT -Me30HOB C H,IJ,paMH 

c uenbro H3y'leHHH CTPYKTYPbl x,IJ,pa. OnucaHue BJaHMo

,IJ,eB:cTBHH Me,IJ,neHHbiX TT -Me30HOB C H,IJ,paMH llpH llOMO~H 

3<WleKTHBHOro noTeHUHana v e r I 41 npHBO,lJ,HT K ,lJ,OCTa

TO'IHO XOpOWeMy COrnaCHIO C 3KCllepHMeHTanbHbiMH ,IJ,aHHbi

MH ,IJ,nH 6onbworo qucna MeJoaToMos 11 •5 /. TeM He MeHee, 

B px,IJ,e cnyqaes Ha6nro,IJ,aiDTCH JaMeTHbie oTnH'IHH TeopeTu

'leCKHX H 3KcnepHMeHTanbHbiX ,IJ,aHHbiX. IIpH'IeM, KaK cne

,IJ,yeT H3 /l/, 3TH pa3nH'IHH He y,IJ,aeTCH yMeHbWHTh BO BCeX 

Cnyqagx, H3MeHHH BXO,IJ,H~He B V efaMnnHTY.IJ.bl llHOH- H,IJ,epHo

ro pacceHHHH B npe,IJ,enax 20o/o no cpaBHeHHIO co JHa'leHHH

MH, cne,IJ,yJOII.(HMH H3 aHanuJa rrN -paccexHHH. liblna TaK:>Ke 

06Hapy:>KeHa ,lJ,OCTaTO'IHO CHnbHaH JaBHCHMOCTb 3HeprHH 

E of H WHPHH roe YPOBHeB: TT -a TO MOB OT napaMeTpOB 

cjlepMH-pacnpe,IJ,eneHHH. 3,IJ,eCb Mbl H3Y'IHM BnHHHHe ocofieH-

HOCTeH pacnpe,IJ,eneHHH H,IJ,epHOH nnOTHOCTH Ha nono:>KeHHe 

E oe H WHpHHY roe YPOBHeH rr-aTOMOB. B CBH3H c pa3BHTHeM 

3KCnepHMeHTanbHbiX B03MO:>KHOCTeH / 6 / CTaHOBHTCH Heo6xo

,IJ,HMbiMH 6onee TO'IHble pacqeTbi 3THX senH'IHH, y'IHTbiBaro

~He CTPYKTYPY H,IJ,pa. 

2. KaK H3BeCTHO, /I •
51 E oe H r~e HaXO,IJ,HTCH H3 peweHHH 

ypasHeHHH KneiiHa-rop,IJ,oHa 

d2 
[-

dr2 
f(e+l) 1 a' a" 1 ' 2 1 --· - - -- l -- + -- -( ..,.,--a ) -- I + 

r2 1+ a r 2 £. 1+a 

+ _f3_ l u e = o. 
1 +a 

/1/ 
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r,IJ,e 

{:3(r)=[(E-Vc) -;:?J +g(r) /2/ 

g(r)=47T[S0 p(r)± S1(pJr)-pz(r))+ilmB
0

/ (r)] /3/ 

e -1 
a (r) = a0 (r)(l- Ta

0
(r )), /4/ 

a0 (r)=-47T[t 0p(r)± t 1(pN (r)- Pz (r))+ ilmC
0
p2 (r)]. /5/ 

·I 3 I 
3,IJ,eCb S , t - aMnJIHTY.IJ.bi nN -pacceHHHH · ' ' . KynoHoa-

CKHH noTeHu;HaJI V c co,IJ,ep)I(HT nonpaaKy, y'IHTbiBaiOJ.UYIO 

nonHpH3aLJ;HIO aaKyyMa II I. qucneHHoe perneHHe ypaaHeHHH 

/1/ Haxo,IJ,HJIOCb aHanorH'IHO pa6oTe II I c TeMH )l(e 3Ha'le

HHHMH s ' t ' B 0 ' c 0 . 
KaK BH,IJ,HO H3 /1/-/5/, B ,IJ,aHHOM DO,IJ,XO,IJ,e Bee pe3yJib

Ta Tbl ,IJ,Jljl E ne H I'ne 3aBHCHT OT CTpyKTYPbi H,IJ,pa JIHIIIb 

qepe3 DJIOTHOCTH HeHTpOHOB p N• npOTOHOB p z H HX llpOH3-

BO,IJ,Hbie. l103TOMY HaMH npe,IJ,npHHHTO H3y'leHHe BJIHHHHH Ha 

E nfH f 11t oco6eHHOCTeH pacnpe,IJ,eJieHHH H,IJ,epHoH DJIOTHOCTH, 

o6ycnoaneHHbiX BHyTpeHHeH cTpyKTypo8 H,IJ,pa. 

3. Ilpe)I(,IJ,e BCero, npoaHaJIH3HpyeM Ka'leCTBO OllHCaHHH 

3KCDepHMeHTaJibHbiX ,IJ,8HHbiX ,IJ,JIH JierKHX H cpe,IJ,HHX H,IJ,ep 

B 3aBHCHMOCTH OT Z H N. Ha puc. 1 H 2 noKa3aHbi pa3HOCTH 

3KCnepHMeHTaJibHbiX H TeopeTH'IeCKHX 3Ha'leHHH 3H~P.fHH 

nepeXO,IJ,OB H IIIHpHH, llOCTpOeHHbie DO ,IJ,aHHbiM pa60Tbl. . , 

r,IJ,e, KaK y)l(e OTMe'laJIOCb, 6biJIO HCllOJib30BaHO rJia,IJ,KOe 

liJepMH- pacnpe,IJ,eJieHue, He oTpa)l(aiOJ.Uee HH.IJ.HBH,IJ,yaJibHbiX 

oco6eHHOCTe8 CTPYKTypbl H,IJ,ep. H3 pucyHKOB BH.IJ.HO, 'ITO 

paCXO)I(,IJ,eHHe pe3yJibTaTOB paC'IeTOB C 3KCDepHMeHTaJibHbiMH 

,IJ,aHHbiMH HOCHT HeperyJIHpHbiH xapaKTep H MO)I(eT fibiTb 

CBH3aHo c o6onoqeqHo8 CTPYKTypo8 H.IJ.ep. TaK, ,IJ,JIH N "'Z 
Hauny'IIIIee cornacue nonyqaeTcH ,IJ,JIH H,IJ,ep c 3aMKHYTbiMH 

/no,IJ,/o6ono'IKaMH. B cnyqae N J Z OTMeTHM ,IJ,Ba 34l4leKTa. 

Bo-nepBbiX, pacxo)I(,IJ,eHHe yaeJIH'IHBaeTCH ,IJ,JIH H,LJ,ep, y Ko

TOpbiX Ha'IHHaeT 3aDOJIHHTbCH llO,IJ,060JIO'IKa C f fiOJibiiiHM, 

'leM e nocJie,IJ,HeH 3aDOJIHeHHOH DO,IJ,060JIO'IKH. Bo-BTOpbiX, 

c poe ToM pa3HOCTH N-Z noHBJIHeTcH .IJ.ODOJIHHTeJibHoe cucTe

MaTH'IeCKOe OTKJIOHeHHe Bbi'IHCJieHHbiX 3Ha'leHHH OT 3Kcne-

4 
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Puc. 1. Pa3Hocmu MeJKoy .:JKCnepuMeHma/lbHbiMU Ee ± BEe 
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puMeHTanbHbiX 0 PacxmK)J,euue 3KcnepuMeHTanbHbiX H pac

C'-IHTaHHbiX 3Hal.feHHii uiHpHHbl ypoBHeii TaK:>Ke yKa3biBaeT 

Ha He06XO)J,HMOCTb y'-leTa OC06eHHOCTeH B CTpOeHHH Ka:>K)J,Oro 

JI)J,pao HanpHMep, 3Ha'-IHTenbHble OTnH'-IHJI rne )J.nJI a -Kna-

CTepHbiX JIJJ.ep 1 (12
c 160 24M 28so 32s 40c ) ;, BHJJ.u-, , g, 1, , a , 

MO, yKa3biBaiOT Ha ponb l.feTblpeXHyKnOHHOrO MeXaHH3Ma 

rrorno~eHHJI llHOHOBo 

4o 113 auanH3a coBpeMeHHbiX .D.aHHbiX no ynpyroMy 

pacceJIHHIO 3neKTpOHOB MO:>KHO 3aKniO'-IHTb, '-ITO )J,a:>Ke napa

MeTpbi dJeuoMeuonoruqecKoro CH¥MeTpH30Bauuoro dJepMH

pacnpe.IJ.eneHHJI nnoTHOCTH PsF 171 
R H b CBJI3aHbi c o6o

noqe•moii CTpyKTypoii JI)J,pa, a HMeHHO: pe3KO MeHJIIOTCJI 

B Tex cny'-laJix, KOr)J,a ual.fHHaeTcJI 3anonueuue no.D.o6ono'-IKH 

C 6onbliiHM p /7/, C )J.pyroii CTOpOHbl, MO)J,enbHO-He3aBHCH

MbiH auanu3 ynpyroro pacceJIHHJI 3neKTpouoB 181npHBOJJ.HT 

K pacnpe.IJ.eneHHJIM nnoTHOCTH PMIA , COJJ.ep:>Ka~HM pa.IJ.HanL

Hbie BapuaiJ,HH, pa3nH'-IHbie JJ.nJI pa3HbiX JIJJ.epo KpoMe Toro, 

H3 auanH3a ynpyroro pacceJIHHJI 3neKTpouoB ua ocHoBe 

npe)J,CTaBneHHH 06 a -KnacTepHOM CTpOeHHH HeKOTOpbiX 

JIJJ.ep'9
1 

nony'-laiOTCJI pacnpe.IJ.eneHHJI nnoTHOCTH~, co)J.ep

>Ka~He cno:>KHYIO 3aBHCHMOCTb OT r , xapaKTepHyiO )J,nJI Ka>K

)J,Oro JIJJ.pao KaK pMIA' TaK H Pa .11.a10T B paBHoii Mepe nonuoe 

OllHCaHHe ynpyroro pacceJIHHJI 3neKTpOHOB H )J,OCTaTO'-IHO 

xopolllo onpe.IJ.enJIIOTCH npu 3TOM nHlllb )J,nJI o6nacTH r:s_ 2 Ro 

Il03TOMy Kpaiiue Ba>KHO H3Y'-IHTb, K KaKHM H3MeHeHHJIM B 

BenH'-IHHax E nf H r nP npHBO)J,HT 3aMeHa rna)J,KOH PsF 
nnoTHOCTJIMH p MIA unu Pa JJ.nJI BHyTpeuueii o6nacTH HJJ.pa, 

'-ITO 6y)J,eT rrpO)J,eMOHCTpHpOBaHO B nyHKTe 5o C )J.pyroii 

CTOpOHbl, He06XO)J,HMO XOTJI 6bi Kal.feCTBeiiHO OIJ,eHHTb BnHJI

HHe Ha Enr H r nf noBe)J,eHHJI nnoTHOCTH npu r > 2 R, '-ITO 

6y.D.eT onucauo B nyHKTe 60 

5o Pe3ynLTaTbi pacl.feToB Enr u l~f c p SF , PMIA u 

Pa llpHBe)J,eHbl B 11106/Zo 1 )J.nJI nerKHX H cpe)J.HHX JI)J,ep H 
208 

B ma6Ao 2 JJ.nJI JIJJ.pa Pbo B 3THx Ta6nHIJ,ax .D.aHbl 3Hal.feHHJI 

Enf H I nf /B K3B/ COCTOJIHHH IT -aTOMOB, nepeXO)J,bl Me)I(JJ.y 

KOTOpbiMH 3KCrrepHMeHTanbHO H3y'-leHbl B HaCTOJI~ee BpeMJio 

B Tpex nocne)J,HHX KOnOHKaX ma6Ao 1 llpHBe)J,eHbl COOTBeT

CTBYIO~He Bbi'-IHCneHHbie ;\.E t , Ha6niO)J,aeMble 3KCITepHMeH

TanbHO L1Eexp H IIIHpHHbl r exp 0 Mbl ITP.IWO)J,HM TaK>Ke 
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Ta6Au~a 2 

3aBHCHMOCTb noJio~eHHB E H WHPHHbl r TT -aTOMHbiX 

y~gsHeH oT pacnpe.n;eJieHHB B.n;epHoH nJIOTHOCTH .n;JIB B.n;pa 
B Pb .B nepBOH KOJIOHKe yKa3aHbl COCTOBHHB TT -aTOMa, 

B CJIC.D;YIOIIJ.HX .n;aHbl BCJIHqHHbl E H r B K3B ,D;JIB BH,D;a 
nJIOTHOCTH, yKa3aHHOrO B nepBOH CTpOKe. 

SF LIIA 

- E r - E r 

1s 7102,722 678,524 7062,950 6)7,500 
I 

4s 1044,989 52,995 1044,397 53,330 

4p 1416,904 78,480 1416,209 78,3451 
I 4d 1610.453 47,152 1610,333 46 '943
1 

4f 1581,270 1,015 1581~283 1,015 
--

~ 1 4llc ~ .n;JIB cpaaHeHHB .n;aHHLie .n;JIB ypoaHeH s B a H ypoaHeH 

1s, 4s , 4p, 4d ,D;JIB 
208Pb. ilOCKOJILKY HaM Ba:>t<HO BbiBCHHTb, 

K KaKHM H3MCHCHHBM npHBO,D;HT yqeT CJIO~HOH 3aBHCHMOCTH 

nJIOTHOCTH OT r, TO ecTL JaMeHa PsF Ha PMIA HJIH Pa BHYT

PH B,n;pa, TO Mbl HCnOJIL3yeM BO BCeX 3THX pacqeTaX ,D;JIB 

o6JiacTH r > 2 R TY ~e JaBHCHMOCTL oT r , qTo H .n;JIB PsF . 
113 cpaBHCHHB pe3yJILTaTOB, npHBC,D;CHHbiX B COOTBCTCTByJO

IIJ.HX CTpOqKaX ma6A. 1, MO~HO 3aKJIJOqHTL, qTo pa3JIHqHB 

Me~.n;y p SF H PMIA npHBO,D;BT K H3MeHeHHBM E nf H r ne OT 

HCCKOJibKHX K3B ,D;O HCCKOJILKHX ,D;CCBTKOB 3B. Pa3yMeeTCB, 

HaH60JibWHH 3cPcPCKT ,D;OCTHraeTCB ,D;JIB COCTOBHHH C 60JILWOH 

3HeprHeH CBB3H H MaJILIMH f, ,D;JIB KOTOPLIX BOJIHOBaB cPYHK

U.HB rr -MeJoHa JaMeTHO nepeKpLmaeTCB c B.n;poM. TaK, 
24 E 

HanpuMep, .n;JIB Mg H3MeHeHHe B 1 ,cocTaBJIBeT- 1,5 K3B, 
a .D;JIB E2 P - scero JIHWL -14 3B. OqenL xopowo Mo~eT 
6LITh npOCJie~eHa 3aBHCHMOCTb OT £ H Ha npHMepe pa3-

JIHqHhiX cocTOBHHH .n;JIB 
208 Pb /eM. ma6A. 2/. KaK BHD.Ho, 

8 

,D;JIB BbiBCHCHHB 3aBHCHMOCTH E nf H r nC OT .n;eTaJILHOro 

BH.n;a B.n;epHOH nJIOTHOCTH KpaHHe ~eJiaTeJILHO 3KCnepHMeH

TaJILHOe HJyqeHHe COCTOBHHH C 60JILWOH 3HeprHeH CBB3H 

H MaJILIMH f, qTo MO~eT 6b1Tb ,D;OCTHrHyTO npH Ha6mo.n;e

HHH nepeXO,D;OB B 77 -aTOMaX no HCKpyrOBbiM Op6HTaM, 

a TaK~e B pa3JIHqHbiX 3KCnepHMCHTaX C o6pa30BaHHCM 

rr-aTOMa, r.n;e nHOH HaXO,D;HTCB B COCTOBHHH C 60JILWOH 
/2 I 

3HeprHeH CBB3H H MaJILIM f. "', KaK BH,D;HO H3 ma6A. 1 H 2, 
H3MCHCHHB, Bbi3BaHHLie nepeXO,D;OM OT PsF K pMIA , OKaJLI

BaiOTCB pa3JIHqHbiMH ,D;JIB COCTOBHHH C O,D;HHaKOBbiMH n , f He 

TOJILKO no a6COJIIOTHOH BCJIHqHHe, HO MOryT HMCTb H pa3-

JIHqHLie JHaKH. TaK, HanpHMep, .n;JIB B.n;pa 
16 0 3HeprHB 

E1 s H3MeHBeTCB Ha +20 3B, a .n;JIB 24 Mg Ha -1,53 K3B; 
3HeprHB E2 P ,n;JIB 

24 Mg MeHBeTCB Ha -14 3B, a ,n;JIB 
4° Ca -

Ha +15 3B. 

,[).JIB B,n;ep ~~!tg H 
28Si pacqeTbl 6LIJIH npoae.n;eHLI H C 

nJIOTHOCTLIO Pa · . ,[).JIB ToqeqHLIX HYKJIOHOB a -KJiacTepHLie 

Mo.n;eJIH .n;aiOT pacnpe.n;eJieHHB B.n;epHoH nJIOTHOCTH, KOTOPYIO 

MLI o6o3HaqHJIH B Ta6Jiuu.e KaK pal .PacqeTLI c a -KJiacTep

HOH nJIOTHOCTLIO, HaH.n;eHHOH c yqeToM KOHeqHLIX paJMepoa 

HYKJIOHa/I 0,11/- Pa2 , TaK~e npHBe.n;eHLI B ma6A. 1. PacqeTLI 

KaK C pal , TaK H C Pa 2 HMCIOT TOT ~e xapaKTep, qTo 

H pacqeTLI c pMIA . BeJIHqHHa o6cy~.n;aeMLIX J<ixlJeKTOB Ha

xo.n;HTCB Ha ypoBHe .n;ocTHrHyTLIX B HacToBmee apeMB 
~ 16/ 

3KCnepHMCHTaJibHbiX B03MO~HOCTCH' . 

6. KaK 6LIJIO OTMeqeHo, H3BJieKaeMLie H3 aHaJIH3a yn

pyroro paCCCBHHB 3JICKTpOHOB nJIOTHOCTH HC,D;OCTa TOqHo 

ToqHo onpe.n;eJieHLI ,n;JIB 6oJILWHx r;;: 2R
111

:
121

qT06hl noJiy

quTL XOT B 6LI rpy6y10 OU.CHKY nOBC,D;CHHB nJIOTHOCTH npH 

60JibWHX r, npe,n;CTaBHM p (r) B BH,D;C: 

Pt (r)= 

PSF(r), PMIA (r) 

f3 e -atr 
t 

rs;2Rt 

/6/ 
r > 2R t 

r.n;e f3 t o6ecnequaaeT "CWHBKy" nJIOTHOCTH npH r=R t , H 

npoae.n;eM pacqeTbl E nf H rne c pa3JIHqHbiMH R t ,at ' KaK 

.n;JIB p 8 ~r), TaK H .n;JIB PMIA (r) .n;JIB B.n;pa 
24Mg. PeJyJILTaTbl 
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Ta6Aut~a 3 

3aBHeHMOeTh IIOJIO)I(eHHJI E H lllHPHHLI r 7T -aTOMHLIX 

ypoBHeii H.IJ:pa 
24Mg OT BeJIH'-IHH R 1 H a 

1 
/eM. clJopMyny 

/6/ I .nnH pa3JIH'-1Horo BH.na H.nepHoii nnoTHoeTH: 

lr 1s 2p 3d nt at - E r - E r - E I' 

'(. 1,7462 460,415 22,585 133,537 0,052 59,203 o. 
SF 5,6 1, 7 303 466,584 25,654 133,545 0,054 59,203 o. 

4,2 1 '5629 466,088 24,934 133,545 0,053 59,203 o. 
7. 1, 7462 458,885 16,512 133,523 0,0)6 59,203 o. 

'MIA 
7. 1,0 457,)85 16,140 133,514 0,0)6 59,20) o. 
7. ~.5 460,269 16,765 133,531 0,037 59,203 o. 

npHBe.neHLI B ma6A. 3. ,lJ,nH enyqaJI p SF npH R
1 
= 7; 5,6; 

4,2 cl>M IIpHBe.l1;eHHLie B Ta6JIHI.I,e 3Hal.feHHJI BeJIH'-IHHLI a
1 

o6eene'-IHBaiOT "eUIHBaHHe" npoH3BO.IJ:HLIX nnoTHoeTH. Paeqe

TLI e pa3JIH'-IHLIMH R 1 .IJ:JIH PsF .naroT HaM npe.neTasneHHe o 

3aBHeHMOeTH E nf H r nf OT nose.neHHJI p SF IIPH 6oJihlllHX 

r. KaK BH.IJ:Ho, .na)l(e 6oJILUIHe H3MeHeHHJI R1 /oT 7 .no 4,2 tiJM/ 
npHBO.IJ:HT K H3MeHeHHJIM Ene ' r nf 'He npesoeXO.IJ:Hll.I,HM H3-

MeHeHHH, eBH3aHHLIX e pa3JIH'-IHLIM IIOBe.neHHeM p (r) BHYTPH 

H.npa /eM. ma6A. 1/; .nnH ypoBHH 2p 3cPcPeKT npaKTH'-IeeKH 

OTCYTCTByeT. Pacl.feTLI c p MIA npoBO.IJ:HJIHCL npH R
1

== 7 cl>M, 
HO pa3JIH'-IHLIMH at , Cyll.l,eCTBeHHO OTJIH'-IHLIMH OT 3Hal.feHHJI 

at = 1, 7 462 cl>M- I. If B 3TOM CJiy'-lae .!1;JIJI p MIA CTOJIL 

3Ha'-IHTeJILHOe H3MeHeHHe IIOBe.l1;eHHJI p (r) .!1;JIJI 60JihlllHX 

r He IIPHBO.IJ:HT K 3cPcPeKTaM, npeBOCX0.!1;Jill.I,HM H3MeHeHHJI 

E nf H rne' o6yCJIOBJieHHLie pa3JIH'-IHJIMH p Sly} H p MIA(r) BHYT

pH H.IJ:pa. llo3TOMY Heonpe.neneHHOCTL B nose.neHHH p (r) npH 

6oJILUlHX f He MeUiaeT H3y'-leHHIO 3cPcPeKTOB, CBJI3aHHLIX C 

OC06eHHOCT HMH IIOBe.l1;eHHH p (r) BO BHYTpeHHeH 06JiaCTH .!1;JIJI 

pa3JIH'-IHLIX H.!1;ep. 

~ 3aBHCHMOCTL OT .!1;eTaJILHOrO IIOBe.l1;eHHJI IIJIOTHOCTH 

.!1;JIJI YIIfEyroro pacceHHHJI 7T -Me30HOB H3y'-laJiaCL HaMH B 

pa6oTe 
3

/ r.ne HCIIOJih30BaJICJI 34>clJeKTHBHLIH IIOTeHI.(HaJI TOro ' 
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)l(e BH.l1;a. ,l],JIH 7T -aTOMOB TaKOH IIO.l1;XO.l1; He eo.nep)I(HT KHHe

MaTH'-IeCKHX H .11;pyrHX HeOnpe.neJieHHOCTeH, 06Cy)l(.l1;aBUIHXCJI 

a/3/, H .IJ:OIIYCKaeT 6onee KOppeKTHLIH aHaJIH3 pa3JIH'-IHLIX 

3cPcPeKTOB B pacnpe.neneHHH H.nepHoii IIJIOTHOCTH. KaK BH.IJ:HO 

H3 ma6A. 1, yqeT TOHKHX .!1;eTaJieH B pacnpe.neJieHHH H.!1;epHOH 

nnoTHOCTH - PMIA H p a no cpaBHeHHIO c PsF ,He rrpHBO.IJ:HT 

B l.l,eJIOM K JIY'-IUieMy OIIHCaHHIO 3KenepHMeHTaJILHLIX .!1;aHHLIX. 

llOCKOJILKY HCIIOJIL3yeMLie HaMH IIJIOTHOCTH 3apH.!1;a H3BJie

l.feHLI H3 aHaJIH3a yrrpyroro paceeHHHH 3JieKTpOHOB, YIIOMJI

HyTOe paCX0)1(.!1;eHHe MO)I(eT 6LITh OTHeCeHO, B paMKaX .!1;aH

HOrO II0.!1;XO.l1;a, B rrepByiO oqepe.!1;h K Hey'-IHTLIBaeMLIM 3.!1;eCL 

pa3JIH'-IHHM B pacrrpe.neneHHHX npoTOHOB H HeiiTpOHOB. Ou.eH

KH, BLIIIOJIHeHHLie B /I I, yKa3LIBaiOT Ha Ba)I(HOCTh 3TOrO 

3cPcPeKTa. O.nHaKo B paMKax HCIIOJihJyeMoro rro.nxo.na H3y'-laTh 

OTJIH'-IHJI B IIOBe.!1;eHHH p z (r) H p N(r) BBe.!1;eHHeM B eyll.I,HOCTH 

IIpOH3BOJihHOH rrapaMeTpH3al.I,HH pacrrpe.neJieHHJI IIJIOTHOCTH 

HeHTpOHOB PN (r), KaK 3TO .nenaeTCJI, HanpHMep, B /1 3 ~ rrpe.n

CTaBJIHeTCJI HaM Heu.ene eoo6pa3HhiM. TaKaH rrapaMeTpH-

3al.I,HH, IIPOBO.IJ:HMaJI CIIel.I,HaJihHO .!1;JIH Ka)l(.l1;0rO H.!1;pa, MO)I(eT, 

pa3yMeeTCH, HMHTHpOBaTh .!1;eTaJihHOe OIIHCaHHe 3KenepH

MeHTaJihHLIX .!1;aHHLIX. ,l],JIH KOppeKTHOrO H3y'-leHHH .!1;eTaJIL

HOH 3aBHCHMOeTH E nf H I~e OT PN H p z Heo6XO.l1;HM 

IIOCJie.!1;0BaTeJILHLIH MHKpOCKOIIH'-IeeKHH IIO.l1;XO.l1; K OIIHCaHHIO 

B3aHMO.l1;eHeTBHJI IIHOHOB C H.!1;paMH. ,l],JIH 3THX HeCJie.l1;0BaHHH 

KpaiiHe )l(eJiaTeJihHO HMeTh 6onee o6UIHPHLie H 6onee Toq

HLie, He)l(eJIH Cyll.l,eCTBYIOll.I,He, 3KCITepHMeHTaJihHhie .naHHhie 

06 ypOBHHX H UlHpHHaX COCe.!1;HHX 7T -aTOMOB, OTJIH'-IaiOll.I,HXCH 

.11;pyr OT .11;pyra Ha 1-2 HeHTpOHa HJIH IlpOTOHa. ,l],aJihHeHUIHe 

3KCIIepHMeHTaJihHLie H TeopeTH'-IeCKHe HeeJie.l1;0BaHHH 7T -a To

MOB II03BOJIHT IIOJIY'-IHTh HOBhie eBe.l1;eHHH 0 eTpOeHHH H.!1;pa, 

B l.faCTHOCTH, 0 .!1;eTaJIHX paenpe.neneHHH HeihpOHOB B H.IJ:pax. 
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