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HccnenosaHIIH yrrpyroro paccenHIIH rrIIoHoB Ha nnpax 
renIIH-4 6bmII BbIITOnHeHbl paHee Ha CIIHxpouIIKnOTpone 
flHTT rrpII aHepr1rnx 97/1/ , 68 II 154 M:~B 12 i. Om,ITbI BbI
rronHHnIICh Ha renIIeBOH CTpIIMepHOli KaMepe BbICOKoro 
nasneHIIH, II s rrpIIseneHHhlX pa6oTax OITIICBHhl ITOCTBHOBKa 
8KCITepIIMeHTOB II MeTODIIKa II3MepeHIIH. B 8TIIX pa6oTax 
6bmII orry6nIIKOB8Hbl rrpensapIITenhHbie pe3ynhTaTbI. B na
CTOHWeH pa6oTe rrpIIBODHTCH KBK yToqHeHHhle naHHhle rrpII 
8TIIX 8HeprIIHX ITO ynyqweHHOMy CTBTIICTIIqecKOMY MaTeprra
ny, TaK II HOBbie II3MepeHIIH nmjicpepeHUIIanhHbIX ceqe1mti 
rrpII aneprIIHX 120, 135, 145, 156, 174 H 208 MaB. TT pe;>K-

'2 / Hee 3HaqeHIIe aHeprIIII, rrpIIHIIMaBweecn B pa6oTe' 'KaK 
154 MaB, rrocne yToqHemrn oKa3anocb paBHbIM 156 MaB. 
OnHoBpeMeHHO C yToqHeHIIeM 3HaqeHHA 8HeprHH 6wno npo
II3BeneHo ysenrrqeHIIe cTaTHCTHqecKoro MaTepuana, "B 
naHHOR pa6oTe rrpIIBODHTCH OKoHqaTenhHhle naHHhle rrpII 
8TOH 8HeprIIII. 

BenIIqIIHa cpenneif aneprII·II orrpenennnacb c ToqHoCThIO 
2-3 M aB. 3HepreTIIqecKIIA pa36poc rryqKa cocTaBnHn 5- 7%. 
ilonH DIIOHOB B rryqKe COCTaBnHna .OT 60 no 95% B 38BII
CIIMOCTII OT 8HeprIIII II 3H8K8 ITIIOHHoro rryqKa II II3Mepnnacb 
c rroMoWhIO qepeHKoBcKoro cqeTqIIKa· rronHoro rrornowenIIH 
c ToqnocTblO He Xy;>Ke 3%. B Ta6n. 1 rrpIIBeneHbl naHHbie 
ITO DII~cpepeHUIIanhHhlM ceqeHIIHM yrrpyroro pacceHHIIH KaK 
cpyHKUIIII yrna B CIICTeMe ueHTpa Mace. CnpaBa OT BenIIqIIHhl 
ceqeHIIH yKa3aHo 3HaqeHIIe OWII6KII. OwII6Ka rrpIIBODIITCH 
TOnhKO CTBTIICTIIqeCKaH. 

TTpu 8Hepnrnx 120,174II208MaB II3Mepemrn BhmonueHbI 
TOnbK9 c OTpIIUaTenhHbIMII ITIIOHBMII. 
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B Ta6nuuy He BKmo':IeHhI aaHHhre npH sHe prHH 68 M sB 

C nonO)KHTenbHhIMH H oTpHUaTeJibHbIMH nHOH8MH, TaK KaK 

OHH ocTanHCb HeH3MeHHhIMH H paHee coo6manHCb B pa6o-
Tel2/. • 

B Ta6n. 2 npHBeaeHhI 3Haqemrn nonHbIX ceqeHHH ynpy

roro pacceSIHlfSI npH pa3nH'lHhlX 9He prHSIX, a T8K)Ke yKa3bl

BaeTCSI 'lHCno 3aperHCTpHpOBaHHhIX co6b!THH BO BCeM 

auana30He yrnoB, B K0T0p0M perHCTpHp0B8JI0Cb ynpyroe 

pacceSIHHe J:11151 COOTBeTCTBYIOll!efi 9He pI"HH. : BeJIH'lHHa non

H0I"0 ceqeHHSI 6bIJI8 nony'leHa nyTeM HHTerpHpoBaHHSI co

oTBeTcTBYIOllIHX KpHBhIX 1 npoBeaeHHhIX 'lepe3 9KCnepnMeH-· 

TaJibH~~ T0'IKH J:IH~~epeHUH8Jlb~hlX ceqeHHH. ¢HTHp0B8HHe 

npOBOlllfJIOCb KaK no nonHHOMaM ne:maHapa, TBK H no op

T~I"OH8JibHhlM MHOI"~'lJieHaM 131 . nonHoe ~e'leHHe oiaoCHTCSI 
0 0 

K auana3oHy yrnoB O -180, H npHBeaeHHaSI npn tteM 

oum6Ka y'lHTbIBaeT KaK CTaTHCTHKy, TaK n llOITOJIHHTenb

Hhle tteonpeaeneHHOCTH, CBSI38HHhle C_HHTerpHp0BaHHeM 

9KCnepHMeHT8JibHhIX KpHBbIX. 

OQCV)KneHIIe pe3VJihT8TOB 

nonr1eHHh1e yrnoshre pacnpeneneHHSI 6b1JIH conocTaB

neHhI HBMH c pacqeTaMH no OITTH'leCKOH Moaenu / 4 ,5 /. 
. ~ . . 

B 9THX pacqeTaX HCTTOJib30B8JIOCb HMITYJibCH0e npH6JIH)Ke-

HHe, a T8K)Ke npH6JIH)KeHHe KorepeHTHOI"O pacceSIHHSI. TTpH 

9TOM y'lHThlB8JIOCb ~epMH~BCKOe J:IBH)KeHHe HYKJIOHOB B Sill

pa H OTlla'la caMOI"0 Siapa._TToTeHUH81Ihl 6panHCb .aByx. 

THIT0B: 
noTeeunan KnccnttHrepa 

<r IV kV' > = 2 ,n·v c( r) i/, (;) + ( A- 1) l B p ( r) w (;) + 

( I) 
➔ 

+C(-v' 
➔ ➔ A-1 :m 2 ➔ 

• (p(r) v' i;, (r)) + -- --( v' p(r)i/, (r)) I. 
A 2M 

H noTeeuuan flannaca 

7 



Ta6mma 2 

.. .. 

Il - 4He 

'l! bel nr of Uel 
t11evJ [mbJ events (mbJ 

68 .)6 :!: .) 779 .. .35 :!: .) 

. -----------
~- 62 ± 6 

. -- -

98 2.354 60 ± 6 

120 99 ± 6 464 

1.35 114 ± 7 . 6.)6 106 :!: 7 

145 102 ± 6 1012 110 :!: 8 

156 94 ± 7 797 117 :!: 8 

174 · 90 ± 7 .396 

208 BO ± 8 584 

8 

;I 

II +4He 

nr of·,. 
events 

606 

1447 

999 

648 

971 

<rl'V ., .. >·= 2)l'V (r)if,{;)+(A-l){(B 
L'f' C 

1 . :lll 2 2 ➔ 
·+ --C(Vp(r))lif,(r). 

2 /12 

+p~ ·C)p(r)+ 
ACM 

( 2) 

4 m2 4 ,n2 
3.oech B = -p 11 

• 2 b.n C =- ;:r. -;:-re. B aTIIX Bbipa}Ke-
. ACM µ . PA.CM /1- . 

HIIHX PA CM rrpe.ocTaBnHeT C:D6Dtt llMIIynbC IIIIOH-~.opo B CllCTe-
Me ueHTj:ia Mace. B CBDIO otiepenh, Koa<p<pnuneHTbI b n c 
aaxoniinnch .Ra qiaaoBbIX c.oBnroa ·cB660.uaoro 11 N -pacceH
Hirn 161. M bl llCIIDnb30Bann qia30Bbie ~.OBIII"ll, rrpnBe.QeHHbie 

. B pa6oTe /7 /, 3.o~cb '1l n µ. HBnH~CH rrpnBe.oeHHbIM n Mac-
' ' ' 

caMII ClfCTeMbl IIIIOH-H.OPO. II IIllOH-HyKnoH, COOTBeTCTBeHHO. 
TTonaaH aa~prnH cTonKHoBeHIIH B cncTeMe rr~oH-Hnpo 6pa-• 

nacb B c.rie.oy10meM Bnne: 
2 . 2 l/2 2 l/2 

E =( p ACM m ) + (p!cM+A 2M ) , 

r.oe m- Macca HyKnoaa, M - Macca H.opa n·A·- qncno 
HyKnDHOB B Hilpe. B Bbipa}KeHHHX ( 1) n ( 2) 'V (r) rrpe.ti-c 
cTaBnH eT co6oii: KynoHOBCKlltt rroTeHunan, a p (r) - pac-
rrpe.oeneHne rrnoTHOCTH H.Oepaoro aemecTaa; KoTopoe 6pa
nocb B an.oe rayccoacKoro .pacrrpeneneHIIH 

* ,r2 , . 

p(r)== 1 .e-~2 
' ( a2 11 )3/2 

(3) 

ITapaMeTp a orrpe.oenHncH na aKcrrepnMeHTOB no aneKT
poH-H.oepHoMy pacceHHIIIO n rrpn aToM ncrronhaoaanacb ae
nn:qnHa pa.on yea pacrrpe.oeneHIIH aapH.oa R <4 He) = 1,71 qiM/B/. 

Pa.on.ye rrpoToHa, ~nH KOToporo rrpnHnManocb r P = 0,8<fi,t1-
cne.oy10uu1M o6paaoM 6bm cBHaaH c aennqnHaMII a II R( He): 

a 2 =2(R 2
( 4He)-r 2 )/3'. . p 

¢aaOBbie cnanrn IIIlOH-H.OepHOI"O pacceHHIIH _nmi: IIOTeH-. 
mranoB ( 1) II ( 2). rronyqanIICb f{yTeM "CillllBaHIIH". pemeHIIH, 
nnH penHT!fBHCTCKo'ro : ypaBHeHIIH w·penIIHrepa ·c. KynOHOB:
CKIIMII aonii:oa1,1MII qiyHKUIIHMII Ha rpaHnue .neii:cT_BIIH Hnep-
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HhIX cmr. IleTanhHoe onncaane aToii npoueayphI aaeTCSI 
a pa6oTe141 .rlle aaann3npoaanncb aaHHoie 6onee paHHHX 

aKcnepHMeHTOB. 
Ha pnc. 1,2 H 3 noKa3aHhI ampqiepeHunanhHhte pac11pe-

11eneam1 npn psine aaeprnii, a TaK:m:e Bhl'mcneansi _ ansi 
110T0HUH8J10B Knccnnarepa II nannaca. }13 KpHBhlX M0:1KHO 

BHJl0Th, 'ITO npH MBJlblX 3Heprnsix JIY'Illlee COOTB0TCTBHe 
naIOT pacqeTbl c ncnonh30BaHneM noTeHunana Knccnnare
pa, XOTSI B o6nacTH M8JlblX yrnoB TeopeTlf'IeCKHe 3Ha'IeHHSI 
ne:1K_aT_ CHCTeMaTH'leCKH "3H8'IHTe.nhHO Bhlllle 3KC11epnMeH

TanhHbI?C /lJIH mo5oro BHlla IlOTeHuHana. TTpn Il0Bbllli0HHH 
aaeprnn nyq111ee onncaHHe nnsi yrnoB 3a nepBhIM MIIHHMy
MOM naeT 110T0Hllll8Jl nannaca, XOTSI TO'IHOCTh 3KCITepll.
MeHT8JlbHbIX naHHblX HenocTaTO'IHa, 'IT06bl MO)KHO 6brnO 
rosop~Th o ~ecooTeeTcTBHH noTeHunany KiiccnnHrepa. 
TeopMSI B o6meM npaBHnhHO noKa3btBaeT nono)KeHne MHHH
MyMa, KOTOPhil1 OK83hIBaeTCSI 6onee rny6oKHM B cnyqae 
noTeaunana nannaca. Hn B aKcnepIIMeaTanhHhIX, HM B Teo
peTH'IeCKHX naHHhlX He- 38MeTHO cymecTBeHHoro CJlBHra 
B ITOJ10)!(0Hlle MHHIIMyMa B yrnOBhIX pacnpeneneHHHX C yBe
mt'I0HHeM aae-prnH ITHOHOB. OnHaKO O'IeHb rny6oKJiii MH-., 

HHMYM, npenCK83bIBae-Mb!H ITOTeHuHanoM nannaca, H8XOJlIIT
CSI B npoTHBOpe'IHII C H811IHMH Jl8HHbIMH. 

Ha pnc. 4 IIOK838Hbf aHepreTH'I0CKHe 38BHCHMOCTH non
HblX ceqeanfi ynpyroro pacceSIHHSI IlOJIO)KlfTenbHhlX ll OTpII
uaTe-JlhHhIX IlHOHOB sinpaMH rennsi-4. Ha 3TOM )Ke pncyHKe 
HaHeceHhr naHHbie pacqeToB c noTeHunanaMH nannaca 
II Knccnnarepa. Enn*e K aKcnepnMeHTy nneT KpHBaSI c no
TeHuIIanoM Knccnnarepa. OnaaKo B o6nacTH HH3KHX aHep
rnii OHa CIIJJhHO paCXO/lHTCSI C SKCnepIIMeHTOM, KaK BH/lHO 
H3 pIIc. 4, nonHoe ceqeHIIe ynpyroro paccesimrn nocTnraeT 
MaKcnMyMa B- paiioHe- 150 M aB. 3To xopo1110 aaMeTHo JI3 
ll3MepeHIIH C OTpIIUaTenhHbIMH IlIIOH8MH. l13MepeHmI, BbI
nonaeHHbie C IlOJIO:lKHTenhHb!Mll IlHOHaMli, npoae.neHblo K co-
2KaneHmo, TOn:hKO /lO aHeprHH 156 M aB II He IT03B0J1SIIOT 
ycTaHoBIITh nono:m:eane MaKCIIMyMa B aTOM cny'Iae. Pacqe
ThI no OilTH'I0CKOH MOJlenn B o6onx cny'IaSix /l8lOT CMe
meaaoe nono:lKeHne nnsi MaKCHMyMa B aaepreTH'IecKoii aa
BIICHMOCTH IlOJIHblX ceqeHnii B ynpyroM pacceSIHHH flHOHOB 
aa ffllpax no cpaa.Heanro- c aaHH@MH no ynpyroMy 'IT- P -
paccesrnmo. 
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Pnc. 1. llmpcpepeHunanhHhie ceqeHnSI ynpyroro paccesrnIIH 

nnoHOB npII 3Heprnsix 68 n 98 J\138 Ha sinpax renuH-4 • 
KplIBbie, IlOKB38HHbI_e Ha pHCyHKe, SIBnSIIoTCSI pe3ynbT8T8Mll 
pacqeTOB no OITTII'IeCKOH Monentt C ncnonh30BBHHeM noTeH
unanoB KnccnIIHrepa ( KpIIBaSI K } n nannaca ( KpIIBaSI L } • 
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Pnc. 2. llmpcpepeHunanhHbie ceqeHlISI ynpyroro pacceSIHlISI 
ITlIOHOB IlplI 8Heprmix 120, 135/ 145 lI 156 M;B Ha SIApax 
renn_SI-4. KplIBbie, noKa3aHHbl8 Ha pHCYHKe, 5JBnmoTC51 
pe3ynhTaTaMlI pacqeTOB no OITTlI'I8CKOll MoaenH C ncnonh-
30BaHlI8M noTeHunanoB KnccnHHrepa (KpnBaH K ) n nan
naca ( KpIIBaSI •L ) • CnnDIIIHbI8 KpHBbie OTHOC5ITC51 K TT -

+ Me3oHaM, nyHKTlipHbie - K TT -Me30HaM. 
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r-'t,re 114NeY 

101 

ff.· 4He 208 MtV 
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1)-11 

JO 60 90~· 120 15017<19 

Pnc. 3. Ilnipcpepeaunan&Hble ceqeHHH ynpyroro _paccesrnm1 
nnoaoB rrpn -saeprm1x 174 n 208 M 8B Ha sapax renmi-4. 
KplIBbie, IIOKB3BHHhl0 Ha pncyHKe1 5IBJIH10TCH pe3yJibTBTBMll 
paC'!eTOB IIO OIITH'IeCKOll Monenn C ncnonb30BBHlleM noTeH
UHanoB KuccnHHrepa ( KpIIBaSI K } n Rarrnaca ( Kp1rnasi: •L ) • 
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PHc. 4. TTonHble ceqeHHH ynpyroro pacceHHHH nHOHOB Ha 

rennn-4 B aaBllCllMOCTll OT -- KllHeTnqecKOH 3HeprHH ITHOHOB. 

• - 3KcnepnMeHT8nhHble TOqKll B cnyqae TT - -Me30HOB 

0 - 3KcnepHMeHTanhHbie ToqKH B cnyqae TT +-Me30HOB. 

-

KpllBbie, nOK838HHble _Ha pncyHKe, HBnHJoTCH peaynhTaT8Mll 

pacqeTOB no onTnqecKoA MonenH C llCITOnh30BaHHeM noTeH

IlllanoB KnccnnHrE;!pa ( KpnBaH K ) H nannaca ( KpHBaH L ) . 

Ha6monaeMoe· HaMll paCXO)K,'lemie, Me)i{'.'1y - pacqeTHblMII 

ll 3KCnepHMeHTanhHb!Mll. ;:rnaqe~HH nn<pcfiepeHUHanhHbIX c'e-·· 

qeini:A npII ·ManbIX, yrnax npll aHeprHHX nHOHOB MeHbIIIe 

100 M 3B B03MO)KHO BbI.'.3Bt!Ho' HCITOnhac:iaairneM B 'p~cqe-fax 

npH6nll)KE!HllH KOrepeH;HOI'O pacceHHHH. BmIHHHe npoMe)Ky- -

TOt:IHbIX HaepHbIX COCTOHH_HH B ynpyroM pacceHHllll MO)KeT 

6hlTh oueneeo npH HCnonh30B8Hllll MOllll!pUKaUHH noTeHUHana 

KHcCnHerepa, BBeneHHOA B pa6oTe /I 4~ 3Ta MOUH!pHKaUHH 

npHBO.t(HT K aeaqHTenhROMy yMeHhllieHHID Ha Manhlx yrnax. 

14 

npH 3ReprHHX Meeee 100 M 3B. JlononHHTenhRbie Kat:IecT

Be&Hbie coo6pa)KeRHH B nonh3Y 3TOI'O apryMeHTa B03HH

KaroT T8K)Ke npH 3aBHCHllieM OT 3Heprllll <pa30BOM aHannae 
4 

TT He -pacceHRHH, peaynhT8Tbl KOToporo npHBOllH TCH 

Hll)Ke. TTpll 3TOM aeanHae llOBOnhHO CHnhHO npOHBnHeTCH 

9<p<peKT HnepeoA CTpyKTypbl. CymecTBOB8HHe T8KOI'O 9!p~l8K

T8 6yneT oaHat:IaTh, 'ITO nnqi<pepeHuHanhHbie H nonHb1e ce

qeHHH ynpyroro pacceHHllH, na)Ke ll3MepeHHbie npll H8CTOH

meM ypoaHe ToqHOCTH, conep)KaT onpeneneHeyro nH~OpMauHro 

0 HaepRb!X COCTOHHHHX ll3 llHTepaana 3Heprm1 20t-30 M 3B. 

3To oaeaqaeT,B CBOID oqepenh, qTo HHtpOpMBUHH 06 3TUX 

COCTOHHHHX non)KHa yqHThlBaThCH B OITTH'I8CKOH MonenH 

anH Toro, t:IT06hl oea 6wna B COCTOHHHH o6bHCHHTh ynpy

rne H nonHhle ceqeHHH B paccMoTpeHHOM nnana3one 3nep

rni1:. 

Hcnonh3YH peaynhTaTbl naHHOA pa60TbI, a T8K)!<e naH

Hbie npyrHx aaTopoB no H3Mepe1rnro nnqiq>epemrnanhHoro 

ceqeHHH ynpyroro pacceHHHH, a TaK)l<e nonHoro ceqemrn 

pacceHm-rn, MbI caenann nonLITKy npoaecTH ~inaoe1,Ii1 nna-
'9' mw, 38BHCHllilli1: OT 3HeprHH ,- '. B 3TOM cnyq11e no a11ano-

10, 
I'llll C pa6oTOH, , 6bm ncnonh30B8H BHll napnMeTp1138UHH 

nnH lp830BhlX cnBHI'OB: 

k 2e+1 .. I b 2 
ctg!\e = a'e + eT +ceT + ... , 

rne T - KHHeTnqecKaH 9HeprHH nHoHa B na6opaTopHoA CHCTe

Me, a£ , ~f , Cf - HeKOTOpb!e KOMITneKCHbie BenHqllllbl, 

a ;\e - C~OTBeTCTByromaH napunanhH8H cpa3a. Ko3<p<pHUH8HT 

ae npencTaBnHeT co6oi1: nnnHy pacceHHHH. 

ITpoaeneHHe qiaaoaoro aHanuaa, aaBHCHWero OT 9HeprHH, 

a Hame11,v cnyqae oKa3LrnaeTcH 6onee onpaanaHHbIM, qeM 

BhlITOnHeHHe He 3aBHCHWero OT 3Heprnn ~830BOI'O 8Hann3a. 

TTpH'IHH8 3aKn;oqaeTCH B TOM, qTo npn Bb!COKHX 9HeprHH X 

3KCnepnMeHTanhHhlX naHHhlX ITOKa HBHO HenocTaTO'IHO nnH 

Toro, qTo6bI o6oiiTH TpyneoCTH, CBH3aHHbie C OllR03RaqHb!M 

Bb16opoM :pewemri1. 
Ha pnc. 5 npHBeaeHbI nnarpaMMbI Aprana anH Tpex 

napuHanhHbIX BonH lWH e =0,1,2, COOTBeTCTBeHHO. JlnarpaM

Mbl nocTpoeHbI KaK no peaynhTaTaM cfiaaoeoro aHann3a, 

TaK ll no <pa30Bb!M caBHraM, Bb!qHcneHHblM Ha OCHOBe 

15 



J.,fr 

0.4 

02 

J.,£ t 
0.6 

I 
0.4 

0.2 

0.4 

0.2 

-04 

9 
Ex 

' 

-04 

t•2 

L 

-02 0 02 04 
Re fr . 

f=1 

• 7 11.,..J,--
• L , -

r-o 

-02 0 02 Re fr 0.4 

Prrc. 5. llrrarpaMMbI Apraaa LtmI Tpex rrapurranbHbIX Bona 

rrprr e =0,1,2.llrrarpaMMbI rrony'IeHbI na aasrrcSimero oT aaep
rnrr ¢aaosoro aaannaa pacceSIHHSI rrnoHoB Ha rennn-4.(Kpn
Bbie c HHLteKcoM "Exp"). KpHBbie K n 1L rrony'IeHbI na 
pacqeTOB II0 OIITH'I8CKOH MOLtenn C IIOT8HUHanaMH KnccnnH
repa n Jlarrnaca, cooTBeTCTBeaao. B Ta6nnue .Ha prrcyaKe 
IIOK838HO COOTB8TCTBH8 M8)1{LtY HOMepoM T0'IKH H. aaep
rnerr rrnoaa •. 
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OIITlI'I8CKOH MO.[{enn C ncrronb30B8HH8M IIOTeHUHanoB Jlarr
naca n Knccnnarepa. Ha LtrrarpaMM BlILtHo, 'ITO B cnyqae 
S -sonHhl rroTeaunan Knccnnarepa LtaeT aa~eTHo nyqrnee 
COOTB8TCTBH8 C aKcrreplIM8HTOM. B cnyqae p H D Bona 

TPYLtHO rosoplITb 0 rrpeLtII0'ITeHHlI KaKoro-nn6o H3 LtBYX 
IIOT8HUHanoB. 

Ha prrc. 6 IIOK838HO IIOB8Lt8HlI8 MHHMOH qaCTH aMrrnn
TYLtbI "srrepeLt" Im f (0) KaK B ¢rr3H'I8CKOH o6nacTH, TaK 
n Bae ee, rronyqeaaoe Ha ocHoBe ¢aaosoro aaannaa, 
38BHCSIIUero OT aHeprnn. O6pamaeT Ha ce6SI BHHMaHne TOT 
¢aKT, 'ITO MHHMaSI qaCTb LtnHHhl pacceSIHHSI xoporno COBIIa

.[{aeT C naHHb!MH, rrony'IeHHb!MH H3 nccne.[{OB8HHH C M830-
8TOM8MH renHSI /II< B aarneM cnyqae LtnHHbl pacceHHHH 

TT-a OK83b!B8IOTCH cneLtyIOlllHMH: 

Rea o 
Im a o 

-0,160±.0,10 
= 0,055±.(),007. 

TTpn npoBeLteHnH ¢aaoBoro aaanrraa Mhl ncrronb30Bann 
B KaqecTBe rrapaMeTpa TaK)Ke aneKTpoMarHHTHhlH paLtnyc 
IIHOHa. TTpn 8TOM rrcrronb30Banacb MeTO.[{HKa, OIIHC8HH8SI 

1 I 5' B pa6oTe' '. Bennqnaa paLtnyca oKaaanacb paBHorr: 

<r 2}/2 = (0,83;!:_Q,17) ¢M. 

O6pamaeT H~ ce6H BHHM8HHe H TO o6CTOHTenbCTBO, 'ITO 
aa Kpnsorr LtnH Im f (0) KaK paa B parroae rropora aeyrrpy
rnx saanM .:>LtettcTBHii: ( T ~ 20 M aB) LtnH rennSI-4 rrpoHBnH-
eTCH aaMeTHbIH "rop6". TaKoe rroBeneane Im f (0) B oc-

HOBHOM o6ycnaBnHBaeTCH xapaKTepoM aHepreTH'I8CKO' 38-
BHCHMOCTH LtnH P -BonHbl B o6naCTH ManbIX aHeprnrr 91 • 

BHLtHO T8K)K8, 'ITO B ae¢nanqeCKOH o6nacTH IIOB8.[{8HH8 
MHHMOH qacTH OTnnqaeTCSI OT 8KCTparronHUHH, LtenaBlliHXCH 

/12 13 1 
B pa6oTax · ' ' rrpll pacCMOTpeHHH nncrrepCH0HHbIX co-
OTHOlli8HHH srrepe.[{. 

ABTOpbl 6narOLt8pHbl B.n.n)Kenerrosy H JI.I1.JlarrnLtycy 
aa rroLtnep)KKY LtaHHorr pa6oTbI n B.E.EenHeBy, B.JlyKhSIHOBY 
n P.A.3paM)KH Hy aa rrone3Hbie o6cy)l{Lt8HHH. Eonbrnyro 6na

roLtapaocTh Mb! Bb!p8)1{88M KonneKTHBaM 0T.[{ena CHHxpo
UHKnoTpoaa H OTLtena HOBb!X Hay'IHbIX paapa60TOK 38 rro
MOIUh B rrposeneHHH 8KCIIepHM8HTOB. 
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Puc. 6. MHHMaH qacTb aMrrnHTy.llbI "arrepea" anH yrrpyroro 
pacceHHHH IIHOHOB Ha renuu-4 B 38BHCHMOCTH OT aHeprHH 
IIHOHOB (B ¢uauqecKOTT lI He¢uauqecKOH o6nacTHx): C - H3 
¢aaoaoro aHanuaa, aaaHcHmero OT aHepruu; a - pacqeT 
H3 pa6oTbI I 121 ; b - pacqeT H3 pa6oTbJ/ 13/ • 3KcrrepuMeH

TanbHaH ToqKa rrpu T :{) rronyqeHa H3 OIIbJTOB C Me3O8TO
M8Mll /II/. 
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