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~ JIOepHbiX UCC/Ie006QHUU ,l(y6Ha 

HacToHI.QaH pa6oTa nocBHII.\eHa onucaHHIO rrN- pacceHHHH 
npH BbiCOKHX 3HeprHHX H dJHKCHpOBaHHbiX nepe,lJ,a'iaX B paM-

·; Kax KBa3unoTeHuuanbHoro no.u.xo.u.a/ 1,2/ Ha ocHoBe ypaBHe
HHH, onHCbiBaiOI.Qero CHCTeMy Me3oH-HyKnOH /:J~B pa6oTe/1./ 
6bin npoBe.n.eH no.u.po6HbiH aHanu3 3KcnepuMeHTanbHbiX .u.aH
HbiX no rrN- pacce HHHIO Ha OCHOBe pellleHHH 3TOrO ypaBHeHHH 
B npe.n.cTaBneHHH ~on.u.u-Boii:Txoii:3eHa. llpu 3TOM o6pa6a
TbiBancH 3KcnepuMeHTanbHbiH MaTepuan no nonHbiM u .u.udJ
dJepeHuuanbHbiM ce'ieHHHM, a TaK:>Ke no napaMeTpaM nonH
pu3auuu P u H,ony6nuKoBaHHbiH .no KOHUa 1971 ro.u.a. 

B HHOM no.u.xo.u.e o6pa6aTbmanucb HeKOTOpbie .u.aHHbie no 
Me 30H- HyKnOHHOMY pacceHHHIO B pa6oTe /S/, a TaK:>Ke nonHbie 

ce'!eHHH B pa6oTe /6/. 
lionblllOH HHTepec npe.n.cTaBnHeT coBMeCTHre onucaHue 

H3BeCTHbiX B HaCTOHI.Qee BpeMH 3KCnepHMeHTanbHbiX )J.aHHblX 
00 rrN -pacceHHHIO /eM. ma6/l. Jj, KOTOpoe npOBO,lJ,HTCH B 

HaCTOHI.QeH pa6oTe Ha OCHOBe ypaBHeHHH /1/: 
A, ..... 4 ,1\ 1 ---) ---) 
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Me30Ha H HyKnOHa, COOTBeTCTBeHHO. , 

PerneHHe ypaBHeHHH /1/ 6binO npe.u.no:>KeHo B pa6oTe /?I 

.n.nH npoH3BOnbHoro rna.u.Koro noKanbHoro noTeHuuana. Bbi-

6upaH rna.n.Kuii: noTeHuuan B BH.U.e 
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I;; - MaTpHII,bl llaynu, a I= l/2;3/2 - H30TonuqecKHH HH

,IJ,eKc/, 6y,IJ,eM HMeTh Bhipa)KeHHe ,IJ,nB aMnnHTY.IJ. c onpe,IJ,e

neHHhiM H30TOnHqeCKHM CllHHOM. llpH 3TOM aMnnHTy,IJ,a 6e3 

nepeBOpOTa CllHHa 
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X (I) = - 1- · J dz· V (I) 
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3KcnepHMeHTanhHO H3MepeHHhie BenHqHHbl CBB3aHhi C aMn

nHTy,IJ,aMH T(l) CTaH,IJ,afTHhiMH COOTHOllleHHBMH /H/. 
lloTeHII,Hanhi V }~ 2 Bhi6HpanHCh B BH,IJ,e 
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x e 4aY,2f /3/ 

PeBKLtiUi DeJIIl<UlHa 
f3B/C 

il7' drr/,lt , 9,84 
9,89 
I0,8 
II,89 
I2,4 
I3,0 
I4,16 
I4,84 
15,0 
I5,99 
16,0 
I7,0 
18,19 
18,4 
I8,9 
19,75 
20,I5 
20,38 
22,I3 
23,I8 
24,22 
25,34 
26,23 
I4,15 
32,82 
35,39 
42,02 
45,34 
48,61 

7i-[> drr!Jt 50,96 , 
54,74 
55,!0 
25,20 
40,10 

Jrr/dt 
205 

7T-;f 9,86 
I0,02 
10,80 
II,95 
12,40 
12,80 

Ta6nuu.a 1 

'liCJIO HopMa CCI:IJIKa 
ToqeK 

9 I,0034 .± 0,0083 IO 

I2 I,OI25 .± 0,00?6 -n-

I4 I,0961 .± 0,0249 -n-

II I,0062 .± 0,0075 .-n-
20 I,0430 ± 0,0208 -n-

I3 1,I005 ± 0,0246 -n-

II I,OIOI :!: 0,0083 -n-

8 I,I007 .± O,U321 -n-

I3 I,0827 :!: 0,0261 -n-

14 0,99I .± 0,0066 -n-

I6 0,9924 ± 0,0061 -n-

I2 I,0624 ± 0,0253 -n-

I4 I,OI26 .± 0,0064 -n-

I5 I,II94 .± 0,0276 -n-

6 I,0663 .± 0,0369 -n-

7 I, 2328 .± O, 0340 -n-

I7 0,9938 .± 0,0069 -n-

I8 0,9799 ± 0,0054 -n-

I9 C,9888 .± 0,0065 -n-

7 I,I443 .± 0,0293 -n-

I9 0,9855 .± 0,0065 -n-

8 I, II72 .±. 0, 0306 -n-

20 0, 9706 .± 0, 0060 -n-

41 I,0637 .± 0,0055 -n-

I4 o, 946I .± o, 0155 .II 
I8 0, 9405 ± 0, 0140 -n-

26 I,0164 .± 0,0074 -n-

I8 I,0345 .± 0,0135 -n-

25 1,0635 ± 0,0098 -n-

24 I,o5o6 ± o,oro2 Il 

I9 1,0000 ± 0,0500 -"-
I7 0,9002 :t O,OI87 -"-
37 0,9508 :t 0,0107 I2 

36 I,0078 :t O,OII7 -"-
15 I,OI05 :t 0,0365 13 

9 I, 0!92 :t 0, OCJ.J I IO 

10 I, 0722 :t 0, 009 I -"-
15 1,1003 :t 0,0243 -"-
I5 I,OI20 ± 0,0080 -"-
I9 0,9550 :t 0,0330 
14 1,1083 :t 0,0260 -"-

5 



I 

71/· ~il"rz. 
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Tt-f 

7i f f 

11-~ 

7i.jf 

1rf -~ii •n. 

7i-f 

7i~'f 

o-f 

Ta6JIHI.J,a 1 lnpo.nomKeuuel 

2 3 

kift 

14,00 
I4,8 
16,02 
16,7 
17,96 
20,19 

9,8 
!0,0 
13,3 
13,3 
18,2 
18,2 
21,0 
25,0 
32,5 
40,0 
48,0 

<r;,..., 10-28,68 
21-65 

205 

s:" ..... 
p 

9,84-21,1 
15-60 
IO,O 
I2,0 
IO,O 
I4,0 

p 

p 

40,0 

10.6 
!2,0 
14,0 
IO,O 
I4,0 
17,5 

8,0 
II,2 

ol. 9,84-26,23 

ai. 9,86-20,19 

R I6,o 
40,0 

4 

12 
I3 
IS 
I3 
17 
17 

14 
7 

13 
IO 
13 
9 

15 
15 
15 
15 
15 

27 
19 

I 
30 
IO 
15 
13 
21 
19 
14 

6 
5 
7 

15 
19 

8 

6 
7 

II 

7 

8 
7 

5 

1,0!06 ;t 0,0086 
1,0997 ±. 0,0255 
1,0I4I ± 0,0072 
I,0463 ±. 0,0266 
0,9985 ±. 0,0081 
0,9915 ±. 0,0087 

1,1020 ±. 0,0440 
1,0051 ±. 0,0629 
1,2230 ±. 0,0576 
1,2230 ±. U,0576 
1,0535 ±. 0,0553 
1,0535 ± O,C553 
I,1297 ;t 0,0364 
1,0589 ±. 0,0382 
1,0272 ±. 0,0370 
0,9882 ±. 0,0360 
0,9644 ±. u,o355 
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Ta6JIHI.J,a 2 

Q..L = [(1,003.:!:, 0,067) + (0,48I.:!:, O,OI5)(f .. f. ·· ; 
~t = • L<o,57I ±. o,o24) + co,o26 ±. o,oo4) ({ .. f-; .. ;_-: 

a~X·:! (8,240 ±. o,170)1r3<>/c)-2 

a~1l•,-) = (II,SOO ± 0,3II)(f3.!J/c)-2 

~~lh.,+~ [co,I3I ±. o,006) + i<o,o4o ±. o,omi) <r3Jdc> 2 

'(t/.,+) 4 :J. .~, = (-0,0031 :~, 0,0002) (!'3ll/c) 

~ (r;u/c)-2 

~ (f;H/c)-2 

c,;z. 

3~~~,-J= t_(0,025I ±. 0,0047)- i(O,OI46 ±. 0,0030)] (!'3Jl/c)2 

J.,~h,-.,= [<-2,966 ±. o,612).I0-5+ i(5,484 ±.0,249).1o-5J (!'3ll/c) 4 

O~Cl/2,~ [<7,487 ±. 0,133) + (0,299 ±. 0,023)(t. !;- '}: _J(l'3.J/c)-2 

nW~,-J . -2 ""• = (7,866.±,2,532)(f3JJ/c) 

c~,+J r · ,·1 2 J.o = L(O,I73 ±. 0,006) +•(0,0298 ±. 0,0035~ (!'3B/c) 

~~.tJ,., .. ~ [<-0,0045 ±. 0,0002) + i(3,53 ±. 0,64)·!0-4) (f3il/c) 4 

t:~,-J = [<-0,027! ±. 0,0!22)+ '(-0,0351 ±. O,I268 >] (!'3B/c)2 

o.UA-J= (<-2,317 + 0,649)·!0-5 + i(-G,598 + 9,506)·1o-5 ]Cl'3.J/c) 4 
<1o,:2. - -

t = 0,968.:!: 0,037 

s .. = I (!'3ll/c) 2 

Bee 3Ha'leHHH napaMeTpoa, noJiy'leHHhie B pe3yJihTaTe o6-
pa6oTKH, BhiiTHeaHhl B ma6/l. 2. llpH 3TOM ,D;OeTHraeTeH 
onueauue 3KenepuMeHTaJihHhiX .naHHhiX I x 2 = 1458 npu 'IHeJie 
o6pa6oTaHHhiX To'leK N = 1174 - eM. ma6/l. 11. 

Ha puc. 1- 5 npuae.nenhi ueKoTophie KPHBhle, noeTpoeu
Hhie ua oeuoae npoae.neuuoro auaJIH3a. 

llo.nqepKneM, 'ITO Bhl6pauuaH napaMeTpH3ai.J,HH/31 o6ee
ne'IHBaeT JiorapH<iJMH'IeeKHH poeT llOJIHhiX ee'leHHH 77±p -
paeeeHHHJI /eM. puc. 11 llpH BhieOKHX 3HeprHHX. 

)J.u<lJ<PepeHI.J,HaJihHOe eeqeuue npo1.1,eeee nepe3apH,D;KH npH 
pL= 40 T:;B/c I puc. 21 ue nMeeT HBHO Bhipa)l(euuoro "npo
aaJia" npu t- 0 I epaBHH e I 4 I I. 
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Puc. 1. IloAHble ce'leHuJi 17 ± p - 83auMooeucmeuJi. 

0TMeTHM, 'ITO npe~CKa3aHHH ~nH napaMeTpa nonHpH-
3aiJ;lfH R /eM. puc. 5/ npH PL = 40 r3B/c, nonyYeHHblC 
a/ 41, no~TBep~HnHCh B pe3ynhTaTe aHanH3a, npose~eHHoro 
B HaCTOHIUCH pa6oTe. 

B HacToxmeii pa6oTe npHse~eHhi TonhKO KPHBhie npH 
PL2:40 F:JB/c. PeJynhTaThi ~aHHOH o6pa6oTKH npH 6onee 
HH3KHX 3HeprHHX npaKTH4CCKH COBlla~aiOT C aHanH30M, 

/4 I 
npoBe~eHHbiM B pa6oTe I I, r~e H npHBe~eHbl COOTBeTcT-

BYIOIUHe rpad>HKH. 

O~HHM H3 KaYeCTBeHHhiX pe3ynhTaToB pa6oThi /eM. 
TaK>Ke I 4/ / xsnxeTCH d>aKT nono>KHTenhHOCTH napaMeTpa 
nonxpH3aQHH B npouecce nepe3apH~KH Ha Manwe yrnw. 
TaKoii >Ke KaYeCTBeHHhiH BhiBO~ nonyqaeTCH B Mo~enH 

KOMnneKcHo- conpx>KeHHhiX nomocos Pe~>Ke 19/ ]( HacToxme
MY BpeMeHH npOBe~eHO He60llbUIOC KOllHYeCTBO 3KCllCpHMeH
TOB llO H3MepeHHIO 3TOrO napaMeTpa /MaKCHMallhHhlH HM
nynhC p L, npH KOTOpOM npOH3BO~HllCH 3KCnepHMeHT, paBeH 
11,2 F:JB/c/. IlapaMeTp nonxpH3aQHH nepe3apH~KH xsnx
eTCH BeCbMa KpHTH4HbiM npH nposepKe npe~CKa3aHHH pa3-
llH4HhiX MO~eneii, OllHCbiBaiOIUHX i7N -pacceHHHe npH BbiCOKHX 

8 

I I 

-v 
';a' 

'"' L 

"" I 

10 2 

10'' 

w·• 

10-5 L __ ·-- --~--- ~--- -~---
0.1 0,2 0.3 0 I. 

gfirfp-TT"nl 

P, = '0 IJr./c 

i_ I' I I I 

: I j' 
'j_~--·-~-~-~~---"---

0.5 0.6 0.7 0.8 09 10 11 t no/c, 

Puc. 2. J(u(J(JepeHt~Ua/lbHOe ce'leHue 8 npot~ecce nepe3apJIOKu 
npu PL = 40 F:JB/c. 

9 



rro 
dt 

1QO 

10.0[- 'i'fT 

I 
1.0 

P'- • 55.1 Gejc 

."\ I 

Puc. 3. AwjJ(lepeHijUUAbHble cetleHUJI 
6 rr-p - pacceRHUU npu pL = 55,1 F:JB/c 
u PL = 205 F:JB/c. 

j \ p._ • 205 Gefc 

Q1 Q2 Q3 ()1, £l5 I tl JT-p 40136/c 

0 I .Jfti"T T •"'- L I -t ( r361cl 

-al 

Puc. 4. IlapaMemp noARPU3UilUU ·P 6 
PL = 40 F:JB/c. 

10 

rr p-pacceRuuu npu 

I 

/Rl 
pL.= 40 r3tJ/c 

1.0 

I 
T I I j f 

I /l, 
0.1 

Q1 Q2 Q3 0.4 Q5 I tl 

Puc. 5. IlapaMemp noARpU3UilUU H 6 ,--P- pacceRHUU npu 
p 1.= 40 F:JB/c. 

3HepruHx. llo3TDMY H3MepeHue 3TO~ senuquHw npu 6on&
wux 3HaqeHHHX 3HeprHH npe.!J,CTaBnHeTCH qpe3Bhlqa~HO Ba)K
HhiM. 0TMeTHM, qyo B napaMeTpu3auuu/3/3HaqeHHe pa.!J,uyca 
B3aHMO.!J,e~CTBHH a] npaKTHqeCKH He H3MeHHflOCh llO cpas
HeHHIO C pe3yn&TaTaMH o6pa6DTKH 

B 3aKniOqeHue Mhi pa.!J,hi Bhipa3HTh 6naro.!1,apHOCTh 
A. H. TasxenH.l1,3e 3a HHTepec K pa6oTe u ueHH&Ie 3aMeqaHHH, 
a TaK)Ke H.TI.3oTosy, A.H.CucaKHHY u M.A.CMOH.!J,hipesy 

3a none3H&Ie o6cy)K.!J,eHHH. 
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