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/1 I 1. B rrpeJlbiJlyiiiell: pa6oTe 6bma rrpeJlJIO)KeHa xsapxosaSl MOJleJib 6a-

pHOHOB, B KOTOpol\: B38HMOJlel\:CTBHe M9)KJlY KBapKaMH o6ycJIOBJI9HO raMHJlb

TOHH8HOM CB9pXIIpOBOJlSIIl19rO THna. 4>0pMyna Mace, IIOJiy'leHHaSl B STOll: MQ

Jl9JlH1 6bma IIpHMeHeHa K HCCJ19JlOBaHHIO 6apHOHHblX pe30HaHCOB C HyneBOit 

CTpaHHOCTbiO, 5biJIO IIOKa3aHO, 'ITO peaoHaHCbl, JlJISl KOTOpbiX <IIOPMYJia Mace 

rrpeJliiHCbiBaeT OTJIH'IHbill: OT HYJISI peaynbTaT, SIBJISIIOTCSI CBepxnpOBO.IlSllllHMH 

COCTOSIHHSIMH, 

4>opMyna Mace HMeeT BH.Il 

11 2 - -
1-- g [(n-s) (4j + 6 -n- s) + 2t(t+ 1)-2T(T + l)], 
4 

(1) 

rJle II - Macca 6apHoHa, D - 'IHCJIO KBapKOB, COCTaBJISIIOIIIHX 6apHOH 0 j -

CIIHH xsapxa, T - HSOCIIHH 6apHOHa, ( s, t) - •seniority H npHBe.lleHHbiA 

H30CIIHH 6apHOHa, KOHCTaHTa CBSI3H g • 0,58 (raa)2. 

2. llpHMeHHM !llopMyny ( 1) .llJISl Bbl'IHCneHHSl Maccbl ayxnoaa. Cornacao 

Ta6JIHUe 1, Ilp9JlCTaBJI9HHOit B pa6oTe / 1/, HyKJIOH xapaKTepHSyeTCSl CJie

JlYIOIIIHMH KBaHTOBblMH 'IHCJlaMH: 

n • 3, 1 
j- -2- 1 1 T • ---, (s,t) •·(1,- ) . 

2 2 

llOJlCTaBJISISl (2) B ( 1), Hal\:JleM Macey HyKJIOHa 

m = 1,08 ras 

( 9TO 3H8'i9HH9 OTJIH'I89TCSI OT Ha6JIIOJl89MOl\: MaCCbl Ha 15%), 
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TaKHM 06paSOM, B HaWeH MOQenH HyKnOH gengeTCg COCTOgHHeM CBepx-
• x) 

npoaonsul(ero THna, nocTpoeHHblM HS Tpex xaapxos c Hynesoa Maccoa • 3To 

aaKnJO'leHHe H8BOQHT Ha MbiCJJb 1 'ITO HyKnOH gsngeTCg MeTaCTa6HnbHOA 'laC

THUeil:, H npH onpeQeneHHOA TeMnepaType non)KeH npoHsoATH ¢asoBbiA nepe

xon sToporo pona, B pesynbTaTe KOTOporo HyKnoa pacnaQeTcg Ha xsapxH 

c saeproshineneHHeM Q • m • 

3. ByneM paccMaTpHBaTb HyKnOH xax xaapxoahiA ras • .Ung onpeneneHHg 

TeMnepaTypbi BbipO)KQeHHg xsapxoaoro rasa, BbiWe KOTopoA HeaoSMO)KHO cy

wecTsosaHHe CSepxnpOBOQgwHX COCTQgHHA, BOCTIOnbsyeMCg MeTOQaMH KBaH

TOBOH CT8THCTHKH /2/. 

Kax HsaecTHo, TeMnepaTypa Bbipo)KneaHg To- cpepMH-raaa, saeprHg 

H HMTIYnhC 'l8CTHU KOTOpOrO cagaaHbl COOTHOWeHH9M 

eTcg cpopMynoA 

2 
p -· ,a 

00 

f 
0 

f 
2 dt 

t/To + 1 e 

f - p 

rne p = _n_- nnoTHOCTb raaa, 
v 

n - 'IHcno 'laCTHU rasa, 

, onpeneng-

(3) 

V - o6-beM, 

aaHHMaeMbiA raaoM. EcnH nnoTHOCTb rasa pasHa nnoTHOCTH HyxnoHa, TO 

·•. 9 
p• 

4 rr r 3 
(4) 

rae r - paaHyc HyxnoHa. B Ka'leCTae paQHyca HyxnoHa Mbl aoabMeM cpen-

Hee reoMeTpH'l9CKOe Me)KQY KBaHTOBbiM H KnaCCH'IeCKHM paQHyC8MH ero W-

MeaoHHoro xepHa: 

t=j+- f 2 

/.1 

x) 
To, •ITO Mace a KBapKa paBHll Hymo, cnel!yer H3 ¢opMynbl (I). 

4 

(5) 

. _... _ _. .• 

r' 
:· 
IJJI 

,II 

h ~I 
·,l 

i 
11 

·-""""-

·-~ 

I'Jle IL - Macca W-Meaoaa, f - KOHCTaHTa B38HMOQeHCTBHSI W -Meaoaa 
fa 

CO cna6b!M •TOKOM. 4>HrypHpyJOWaSI B (5) senH'lHHa CBSI38Ha C KOH-
/.1 2 

cTaHTOA cna6oro saaHMoneAcTBHSI 
-s· 

G "'10 . m -2 H3BeCTHbiM COOTHOWeHHeM3, 

G 

12 
4 1T f 2 

IL2 (6 

06~enHHgg (3) - (6), HaAneM TeMnepaTypy ShlpO)KQeHHg xaapxoaoro raa 

To 
_j rrff 

G 
~ 6rr 

rne ( ( x) - ( - cpyHKUHSI PHMaHa. 

"' 1500 rsa, 

4. Bhi'IHCnHM TaK)Ke nonHyJO sHeprHJO xaapxoaoro raaa npH TeMnepaTy· 

pe Bblp0)KQ9HHSI! 

.., 
E=nJ 

0 

~ 3
dt I.., 

f/T f 
e o + 1 o 

f 
2 d f 

dTo + 1 e 
• !' 

OTciOQa cpenHgg aHeprHg, npHXoQgmagcg aa OQHH ayxnoa, 6yaeT pasHI 

21 ' ( 4) 
E= T 

0 
• 10 T 

0 

2 ' ( 3) 

CnellOBaTenbHO, llpH 3HeprHH CTOnKHOBeHHSI HyKnOHOB B CHCTeMe UeHTpa MaCC 

IlOpSIJlKa 15000 rsa 6yneT Ha6nJOQaTbCSI peaKUHSI x) 

N+N .. 6q (7 

x) CnMBOnbl N H q o60:3H8f.J8JOT HyKnOHbl H KB8pKH .. 
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r 
B 38K~IO'ieHHe OTMeTHM, 'ITO CTOnb BbiCOKHe TeMrrepaTypbi H IInOTHOCTH, 

C KOTOpbiMH Mbl BCTpeTHnHCb, llOCTHrBIOTC.II B UeHTPBnhHbiX o6naCT.I1X CBeox

HOBbiX 3Be3ll B peaynhTBTe HMIIn03HH /4/ • DoaTOMy MO:lKHO rrpearronO:lKHTb, 

'iTO rrpH'IHHOit B3pbiB8 CBepXHOBbiX .11Bn.l1eTCSI SK30TepMH'IeCKHA pacrraa 

N .. 3 q · 
(8) 

B CBSI3H C STHM B03HHKaeT BOIIpoc: IIO'IeMy KB8pKH llO CHX nop He 06Hapy

:lKeHbi SKCDepHMeHT8nDHO? DO-BHllHMOMy, B npouecce pacnaaa (8) DpOHCXQ

llHT rrepeCTpOAKa COCTOSIHHA H Ha BbiXOJ:Ie BMeCTO KB8pKOB Mbl rrony'laeM BH

THnerrTOHbi x): 

N+ .. (qlq lqll) 

" No .. (qlq2qll) 
(e+~.;) 

\ 
(;;;), 

CKa3aHHOe OTHOCHTCSI TBK:lKe K peaKUHH (7). 
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