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B H8CTOSIIIlee BpeMB o6menpHHBTOfi BBnBeTCB HHTepnpeTaUHB 0 +-ypoB­

Hefi B 
16 0 Ha OCHOBe 6a3HC8 s, d -o6onO'IKH, B Jl8HHOfi' pa6oTe npeJlnpH­

HBTa fiOfiblTK8 Jl8Tb HHOe 06'bBCHeHHe npHpOJlbl STHX ypOBHefi, 
/1/ 

Xopowo H3BeCTHO 1 'ITO nonaas aaepl"HB Mpa ssnseTcs OJlH03Ha'IHhiM 

. ¢yHKUHOHanoM nnoTHOCTH p ( r) • Xopowea annpoKCHMauReA Ans p ( r) ssnsr­
/2/ 

eTCH TpexnapaMeTpH'IeCK8SI ~OpMyna : 

I+ a r :a 
p(r)=po 

I + exp ( !.=..h._ ) 
c 

( 1 

HeaasHCHMbiX napaMeTpos 3JleCb TpH: a, b, c p 0 onpeAensrercsr H3 

ycnOBHB HOpMHpOBKH 

"" 2 4rr fp (r)r dr=A, 
0 

I"Jle A -'IHcno ayxnoaos B RApe. ITonaas aaeprHsr1 srsnsrsrcb OJlH03Ha'IHhiM 

~YHKUHOHan~M p ( r) 1 eCTeCTBeHHO, 38BHCHT OT STHX TpeX napaMeTpOB, 

ITycTb oaa HMeeT MHHHMYM npH HeKOTOpbiX aaa'leHHsrx a 
0

, b 
0 

, c 
0 

• Pace MoT-

pHM Manhie Kone6aHHR napaMeTpos a , b , c B03ne HX paBHOBeCHh!X 3Ha'!eHHH. 

Paanarasr noney10 aaepl"HIO no CTeneHRM·~a=a:..a 0 , ~b = b-b 
0 

, ~c =c-c 
0 

, 

nony'laeM: 
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2..... 2 2 a ho 2 1 a E 0 2 1 a & 2 
E=E +.l.. 2 (~a) +--;-;-r(~b) +-

2 
(~c)+ 

0 2 a a 2 a b 2 ac 

2 2 2 
a E 0 a E0 a E 0 

+ (~a )(~b) + --- ( ~a )( ~ c) + · ( ~ b )( ~ c ). 
aaab aaac ab ac 

(2) 

KBaHTOBOMeXaHB'IeCKHA aaanor Bbipa:IKeHH51 (2) eCTb raMHllbTOHHaH 
/8/ 

CHCT9Mbl : 

t2 a
2 f 01 

a
2 l 2 a 2 1 l E I a~ H---.----------------+- __ oa2+- __ o bll + 

2,M,. aa 2 2Mb ab 2 2M
0 

ac 2 2 aall 2 ab2 

2 2 a E 0 a E 0 
ab + ac + ----- be, aaac aba c 

1 a~o 2 a2Eo 
+2--c +--a c aaab 

{8) 

I"lle M - MaccoBhie napaMeTphl. 

nepeXOJl51 3Jl9Cb K HOBbiM nepeM9HHbiM 
- 2 

2 _, a"'E0 M,. 2 f3 2 _, a Eo Mb b 2 2 _, a~0 M o 2 a ... v -::-,- n a ' = v--- r7 ' y = v-- :r:- c ' a a h - a b 2 h 2 a c 2 hll 

BM9eM: 
2 2 ll 

I a 2 I a 2> I < a 2 > H .. - - (U ( - - a ) - - (Uf3( ~ - f3 - - (U "":2 - y + 
2 a a a2 2 a f3 2 y a y 

{4) 

+(U ·'af3+(U •-ay+(U ·'{3y. 
af3 ay f3y 

4 

'.~~ 
•,,, 

,'],! 
, .... 

. ~l· 
i:' '1~ .. 
. /4' 
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,. 
t· 

I \. ' 

I
. < . 
~ 
~-

.18 

I'Jle l2 < 

(U "'YM aa2 ' ~· & 

'2 l2 a Eo 

(Uf3=vMb ab2 

2 
a Eo a E a E 

(Uaf3= a aab [-~ --2 a a 
2 a b2 

(U 

ay 

2 2 2 a E
0 

a Eo a E0 
_ ___:1-_ [ ----r --
~aac aa ac 2 

M,.Mb 

F"" 
-~ 

] 

Mo1 Me -~ -r ] . 

(U =-ltll 
y VM 

• 

n epeii:aeM B ( 4) K onepa TopaM <j>oaoaoa, nonarag, xa: 

l -< a - a +-)-b y2 aa - 1 

1 a + I a 
--=""' (a--)= b1 , -= ( f3 +-
y2 aa y2 a. 

I -=-. .J f3 - . ...L ) - b + y2 O:f3 - 2 

I a I a + 
-(y+-· -)=ba•=-<r--)=b J2 ay v2 ar 8 

Toraa 

+ 
H=(U b b 

1 1 
+ (U b+ b 

2 2 2 

+ 
+ (U b b 

8 8 8 

. I + -((U +(U 
2 1 2 

+(U 
3 

I + + I + + + -2 (U ( b + b )( b +b ) +- (U ( b +b )( b +b ) + 
12 1 1 2 2 2 18 1 1 B 3 

I 
+-(U 

2 28 

+ 
( b +b 

2 2 

+ 
X b +b ) • 

8 3 
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a ~o 2 1 lEo 2 1 a 2& 2 
.L (.:\a) +-

2 
-:;-;-r(.:\b) +- 2 (.:\c) + 

2 aa2 a b 2 ac 

2 2 (2) 
a E0 a E 0 

( .:\ a )( .:\ b) + --- ( .:\ a )( .:\ c ) + - . ( ,:\ b )( ,:\ c ). 
a a a c ab a c 

TOBOMeXaHH'ieCKHA: aHanor Bblpa)f{eHH.SI (2) eCTb raMHllbTOHHaH 

I 
: 

a 2 tll all t ll a 2 1 l E 1 a~ 
----------- ---+- __ oall+- __ o bll + 
a a ll 2 M a b 2 2 M a c ll 2 a a 2 2 ab 2 

b 0 

ll 
ll a Eo 

ll ll a E 0 a E 0 
ab + ac + ----- be, c +-­

aaab aaac aba c 

M8CC0Bble rrapaMeTpble 

IXOJl.SI 3JleCb 

E0 Ma ll rpa 

K HOBbiM IIepeMeHHbiM 

f3 ll _ v' aliEo Mb b 2 ll v' a~o M o ll . -w-F .r= a-;2F"c, 

2 2 

( a 2 > 1 a 2 1 all 2 
(<) a -2 - a - -2 (<){3( -:-:'I - f3 ) - - (<) ( "':'2 - y ) + 

aa af3 2 y ay 

a f3 + (<) • • a y + (<) • '{3 y • 
ay f3y 

4 

~ 

(3) 

(4) 

I ,, 

·I 
'W 
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~{ 

·~·' 

· .. ·~.l .. ·".ii·!· .. 'I'. 
'J 

', ~r-: .. ~ 
,· .. 
\' ... 

'·~)i~ 
" .. 1( ,, 

.· . 
IY}J 

_:,_~ 
~-. 
*:·· 
~';" ~ 

· .. ~~· ··~ 

I 

rJle l2 
(<) T: v'M 

<l· & 

'2 l2 a E0 

(ilf3=v'Mb ah2 

(<) = v' "tll -~]Eo 
r M . a 2 • 

0 c 

2 
a E0 a E a E M•Mb -~ 

(<) - [-.--0 0 

t' ] 
af3- a aab a a 2 a b2 

2 2 2 
a E0 

a Eo a Eo Ma Me C\4 
(<) = [-,- -- ~ . ay it a ac aa a c 2 

/4/ 
OepeiiJleM s (4) K orrepaTopaM <lJoHoHos, rronaras:~, KaK o6bi'iHO, : 

I < a -=a+-)=b y2 aa I 

1 ---=--< f3 - L > - b + v'2 (}, f3 - 2 

1 a + 
~(a--)=b y2 aa I 

1 a -= ({3+-)= b2' 
v'2 a f3 

1 a 1 a + 
ro ( Y +a-· -) = ba , =- ( Y-- )= b8 
v~ Y v'2 ay 

Toraa 

I 

+ 
H =(<) 

I 
b+ b + (<) b b 

+ 1 
+(<) b b + -((<) +(<) +(<) )+ 

88 8 2 1 2 a I I 2 2 2 

1 + + 1 + + 
+ -2 (<) ( b + b )( b +b ) + -2 (<) ( b +b )( b +b ) + 

12 I I 2 2 18 I I 8 3 

l 
+-(<) 

2 23 

+ 
( b +b 

2 2 

+ 
)( b +b ) • 

3 3 
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I. 

0TC!Oaa Y*e nerKO BHaeTb, 'ITO B OOI11eM cny'lae, KOraa nonHaSI SHep­

rHSI onpeaenHeTCH n napaMeTpaMH, BMecTo ( 5) nony'laeTcH: 

- + ~. I H - I. CtJ I (bIb I + ) + - I. CtJ II 
I 2 4 I~ I 

+ + 
( b I +b I )( b I +b I ) • (6) 

Bbipa*eHHe (6) eCTb KBaapaTH'IHaSI 4JopMa1 COCTaBneHHaSI H3 0030HHbiX OIIe­

paTOpOB b 1 

TaKaH ctJopMa MO*eT DbiTb npHseaeHa K aHaroHanbHOMY BRay: 

+ 
H = I. A 1 f3 1 f3 1 + coast 

I 

YHHTapHbiM npeo6pa30BaHHeM: 

r I . {3p b ,., I. < r k pK > K • 
k pK 

rae 1 

b k = bk 
-I + 
bk =bk. 

Ms yHHTapHOCTH STOrO npeo6pa30BaHHSI cneayeT COOTHOWeHHe: 

I. < r 1 'k 1 I p K > p <- r k 1- pK > = r 8 
pK 2 2 I r I r 2 

8 k k 
2 2 

(7) 

(8) 

Eme oaHO COOTHOWeHHe MO)KHO nony'IHTb, cpaBHHB paseHCTBO ( 8) C 

SpMHTOBO COIIpSI)KeHHbiM: 

<~rk 1-pK> =<pK Irk>*. 

KoMMYTHPYH H c onepaTopaMH b1 H Hcnonb3YH (8), nony'laeM ypasHeHHH 

anH MaTpH'IHbiX :aneMeHTOB < r k I p K> : 

(w
1

-prA )<ri IPK>+.!.. I_
1 

CtJ (<lj lpK>+<-IjlpK>)=O. 
K 2 I= 1. 1"1' I II 

nocne HeKOTOpb!X npeo6pa30BaHHft STO ypaBHeHHe CBOaHTCSI K cneay10111eMy: 

II 
II -A I. 

Ctll f I + I_L I 
1=1. ~ 

n 

Ctll 

_. 

CtJ 
II 

r = o, 
I 

{9) 

6 

~: 
•J•, 

~··:t.r~ !i 

··.~ i'fil! 
I

1
:,1 

.. ,, ',1, 

((~· 1, I 

'~~ ' 

~~j 
. .,{'!i.j 
''•'Iii'::/ 
:~j 
;,~,i,, 

·:;~;, 
f~~ 
.~'fti, ... .. ', 

'.( 
• r 
"' ,tll 

:·o~"~i:•. 
~' ' 

.

. ·, .. jl' 
;;() 
lli !~I '1,,;.; 
··' 

·;:·.~·· 
~~ 

.·. I 
;'It:' 

:~··~. 

';:i 

~. . i 
·'· I 

rae 

r = < 11 1 pK > + < -u 1 PK >. 
I 

Y CnOBHe paspeWHMOCTH CHCTeMbl nHHeilHbiX oaHopoa. 

aaeT HaM ypaBHeHHe Ha COOCTBeHHbie 'laCTOTbi: 

2 2 
w 1 -A 

Ctl12 

w2 All 2-

Ctl 1n 
Ctl1 

Ctlll1 • • • • • • • • (c) = 0 • 
" Ctl2 .. 

. 
Ctln1 Ctlnll 

HarrpHMep, npH n =2, HMeeM: 

CtJII -A2 wii-A2 
___!_.· 2 -(t)2 =0 

Ctl1 

l 

Ctl2 
12 

II .± t- y (w1 
2 

lin 

Ctllln_A2 

Ctln 

2 ) 2 4 . -(t)2 + CtJ CtJ CtJ 
1 2 12 

2 

• 

B Ka'leCTBe rrpHMepa B paooTe Bbt'IHcneHa 'laCTOTa 1 

HaSI C 4JniOKTyaUHSIMH cpeaHeKBaapaTH'IHOro paaHyCa Slllpa l 

'lae n =1 H 
.&2 . 2 

· 1a a E 
A= Ctl1 = y M -:-;-• 

- ax 
rae x = y < r2 > , < r2 > - cpeaHeKaaapa TH'IHbift paAHYC, M = 

ca HyKnoHa. 

~oaenb CctJepH'IeCKOrO rapMOHH'IeCKOrO OCUHnnSITOpa 

Bbipa)KeHHe: 

rae 

2 1 t <r >=--­
A mw 

3 1- ( 2nk + e k + 2 ), 

ii CtJ - OCUHnnSITOpH8SI '18CTOT8, CYMMH.POB8HHe IIpOH 

38HSITb!M COCTOSIHHSIMo 
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nerKo BHJieTb, 'ITO a o6weM cnyqae, Koraa nonHaH sHep­

n napaMeTp8MH 1 BM9CTO (5) nonyqaeTCH: 

+ + 
( b I +b I )( b j +b j ) • 

+ l I ~ 
( b b + -) + - ~ cu lj 

I I 2 4 1-f, j (6) 

( 6) eCTb KB8Jlp8 TH'IHSSI 4JopM81 COCTaaneHHaH H3 6030HHbiX one-

H !~JopMa MO)K9T 6biTb npHB9Jl9H8 K JlH8I'OH8nbHOMY BHJly: 

+ A1 {3 1 {3 1 + const 

npeo6paaoaaHHeM: 

p 
< r k I pK > f3 K • 

k ' 

-1 + 
bk ::bk. 

HHT8pHOCTH STOI'O npeo6pa30B8HHSI cneayeT COOTHOW9HHe: 

'k 1 I p K > p <- r k 1- pK > == r 8 8 
2 2 I r 

1 
r 

2 
k

2 
k

2 

(7) 

(8) 

OJIHO COOTHOW9HH9 MO)KHO nony'IHTb1 Cp8BHHB paBeHCTBO (8) C 

COnpH)K9HHbiM: 

-pK> ==<pK Irk>*. 

H H c on epa TopaMH b 1 H Hcnon~:>ayH ( 8), nony'laeM: ypaaHeHHH 

'IHbtX sneMeHTOB < r k I p K> : 

)<ri IPK>+l_ I cu (<ij lpK>+<-IjjpK>)=O. 
K 2 l==l. J=/1 lj 

OTOpbiX npeo6pa30B8HHi!: STO ypaBH9HHe CBOJlHTCSI K CneJiyiOWeMy: 

n 

f 1 + I cu f == o, 
l==l ,j.f, I lj l 

(9) 

6 

~ 

"'~ I t 
'.;-,.~"QIIJt, 

·~-
~~r 

~)~.: i 
., .. II 
i&·i .,'ti 
::~~.:t' 
-~~j~:\ 
;;;; •• :.!. 

.<:<!.ll ~~-... 
·::., ~ ~- ( ) 

.·-:; .. ' 

,.j 

( 
l,. 

:,1 .. '-Ji ~~';:•:·. I 

'f 
I 

.{~ 
f 
t 
t 

/. 

rae 

f ==<lilpK > +<-li lpK>• I 

YcnoaHe paapewHMOCTH CHCTeMbi nHHei!:HbiX OJIHOPOilHbiX ypaaHeHHi!: (9) 

Jl89T HaM ypaaHeHHe Ha C06CTB9HHbie '18CTOTbi: 

2 2 
CUt-A .... . . . cu In cuu 

CUI 
cu2 -All 

ll 
I == 0 . ........ culln ---cu21 

cull .. 
cu~-A2 

" .. . . .. 
CUnll 

cun 
cun I 

HanpHMep, npH n =2, HMeeM: 

cu2 -A2 cu2 -A2 
I . 2 2 
-· -(L) 12 

== 0 
CUI w2 

l 2 1 ./ ( 2 
CUI .± 2 V CUI 

2 ( 10) 

2 
2 ) 2 4 . -cu2 + cu cu cu 

I 2 12 

B Ka'lecTae npHMepa a pa6oTe Bht'IHcneHa qacToTa Kone6aHHi!:, ca.HaaH-

160 HaH c !IJntoKTyauH.HMH cpellHeKaaapaTH'IHOro paaHyca Slllpa • B sToM cny-

qae n ==1 H 

t2 iE 
A==cu~==vM-~· 

- ax 
rJleX ==y<rll>,<r

2
>- cpeJIH9KB8JlpaTH'IHbtl!: paJIHyC,M= mA. 

ca HyKnoHa. 

m -Mac-

M6Jlenb c!~JepH'leCKoro rapMOHH'lecKoro ocuHnn.HTopa aaeT lln.H <l > 

Bblp8)K9HHe: 

2 l t ~ 0 3 
<r >=--- .!- (2n + L +- ), 

A mcu .. k k 2 

rJle ii cu - OCUHnnHTOpHaH '18CTOT8, CyMM1f.POB8HHe npOH3BOilHTC51 no BC9M 

38HSITbiM COCTOSIHHSIMe 
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I' 
II 
II 

tl 

!r 
I 

Jl 

I 
!1: 

I 

I 
i 
I 
II' 
:1' 
:I 

I 
I 
i 

'r ~ I! 
ll I 

li 

I 
I 

I 

i 
f: 

nnsr Bbi'H!CneHHSl ncinaoA SHeprHH 
E 6pan8Cb· Ta )1{9 MOJI9nb 0 HO C 

ocT a TO'IHbiM saauMoJieAcTBHeM ( noTeHil nan XaMaJia-n*oHCTOHa), npH aTOM 

i1cnonbaosancsr annapaT MaTpHilbi peaKUHH Bpaxaepa-BeTe-fonJicToyaa, B 
/5/ 

nepBOM npu6nH)!{9HHH TeOpHH S03MYUl9HHA nonyqaeTCSI : 

E = ~ Ek + ~ < m k I G I m k > , 
k mzk 

rJie G - MaTpHua peaKUHH, I m k > - HOpManHaosaaaasr H aHTHCHMMeTpnao-

saaaasr sonHOS8SI tPYHKUHSl IISYX '18CTHU, k - KS8HTOSbi9 'IHCna n k , £k • j k 

Ollll0'18CTH'IHOI'O COCTOSlHHSI S c<iJepH'19CKOM OCUHnnsrTope, Ek = .ltcu (?n + £ +.3...)-2 -"k k 2 

- OllH0'18CTH'lHbi9 SHepi'HH, CYMMHpOS8HH9 npOSOilHTCSl no seeM 38HSlTbiM 

yposasrM. M~TpH'lHbie aneMeHTbi < m k I G I m k > sbi'IHCnsrnHCb TO'IHO TaK *e, 

/6/ 
K8K S pa6oTe • 

8 T8KOM npu6nH)!{9HHH, KOI'Il8 S Ka'leCTSe OllHO'l8CTH'IHbiX tPYHKUHH 6e-

pyTCSI 

paiicu 

tcu 

OCUHnnsrTOpHbie tPYHKUHH, aaepi'HSl 38BHCHT TOnbKO OT OllHOI'O napaMeT­

• Pac'leTbi noxaaann, 'ITO Ansr 
16 0 Edicu) HMeeT MHHHMYM npH 

(L)l =34,3 Mas, 'ITO 6nH3Ko x peaynh-=20,2 Mas. B aToil. TO'IKe 

/3/ 
TaTy (30,5 Mas) pa60Tbi , ao, xax H O*Hilanocb, llanexo oT axcnepHMeH-

+ 16 0 
Tanbaoro 3Ha'leHHR aaeprHH nepsoro 0 yposHSI s , pasaoil: 6,06 Mas. 

Tenepb cnellosano 6bi nepec'IHT8Tb nonHyio aaeprHIO c 6onee cno*Hbi­

' MH OllH0'18CTH'IHbiMH tPYHKUHSlMH (HaiTpHMep, C C06CTBeHHbiMH cPYHKUHSlMH ITO-

TeHUHana Caxcoaa-Byllca). Torlla MO)!{HO 6bmo 6bi Bbi'lHCnHTb qacroThi xo­

ne6aHHA,, CBSl38HHbiX KaK C H3MeHeHHeM cpellH6KB81lp8TH'lHOI'O pallHYC81 TaK 

H C H3MeHeHH9M HaKnOH8 KpHSOA pallHanbHOI'O pacnpelleneHHSl nnoTHOCTHo 

t.laCTOT8 xone6aHHH STOpOI'O THIT8 cu
2 

M0)!{6T OK838TbCSI M9HblUe 'l8CT0Tbl 

KOne6aHHA nepBOI'O THI18 0 T8K K8K OH8 CBSl38H8 C llSH)!{eHHeM HyKnOHOB 

TOnbKO S llOBepXHOCTHOM cnoe Slllpa, KpoMe TOI'00 38 C'laT OTTanKHB8HHSl 

yposHeA, COOTS6TCTBYIOIIIIX pa3HbiM THI18M KOne6aHHH ( CM. <jJOpMYny (10)), 

HH)!{8AlUHA: yposeHb llOn)!{eH 6biTb HH)!{9 CU 
2 

H, cnellOSaTenbH01 B K8KOH-TO 

CTeneHH 6nH)!{6 K axcnepHMeHTanbHOMY 3H8'16HHIO, K CO)!{aneHHIO, Mbl He 

8 

~ 

M0)!{9M Cei!:'laC BbinOnHHTb T8KHX pac'laTOB, H BOnpoc 0 

U+ ypOBHeA: B 
16 0 OCTaeTCSl noxa. OTKpbiTbiMo 

B aaxmo'leHHe aBTOpbi npHHOCSIT HcxpeHHIOIO 5naro. 

nosy H 3. BoxHallXH aa MHoroqucneHHble H noneaH&Ie Ill 

nuTepaTypa 

1• K.A.Brueckner , J .R. Buchler, s. J orna., R.J. Loml:: 

Rev., 171, 1188, 1968. 
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Approximation, preptint CLNS-82, 1970. 
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31B, 97,1970. 
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6. T.T.S. Kuo, G.E. Brown. Nucl. Phys., ~ 401 

PyxonHCb nocTynHna B H3AaTenbc 

16 HIOnSI 1970 I'OAa. 

9 



Bbi'IHcneHIHI ncinaolt 9HeprHH E 6panacb· Ta )!{e MOJlenb, ao c 

M saaaMoAeficTBHeM ( noTeHU Han XaMaJla-ll)!{OHCTOHa), npH 9TOM 

ancH annapaT MaTpHUbi peaKUHH BpaKHepa-BeTe-ronJlcToyHa, B 
/5/ 

a6na)!{eHHH TeOpHH B03MyweHHfi nony'I89TCH : 

Ek + l < m k I G I m k > , 
m:Zk 

Ma Tpaua peaKUHH, I m k > - HOpManHaosaHHaH H aHTHCHMMeTpHao­

onHoBa 51 ljlyHKUHH JlBYX '18CTHU1 k - KB8HTOBbl9 'IHCna R k , £k • j k 

'IHOI'O COCTOHHHH B cljlepH'l9CKOM OCUHnnHTOpe, Ek = ~ tcu (~ + £k +t)­
TH'IHbl9 9H9pi'HH, cyMMHpOB8HH9 npOBOJlHTCH ITO BCeM 38HHTbiM 

M6TPH'lHbie 9neMeHTbi < m k I G I m k > Bbi'IHCnHmlCb TO'IHO TaK )1{9, 

/6/ 
6oTe • 

aKOM rrpHOJ1H)!{9HHH
1 

KOI'Jl8 B K8'19CTB9 0JlHO'l8CTH'lHblX <iJyHKUHH oe-

UHJ1J1HTOpHbl9 ljlyHKUHH, aHepi'HH 38BHCHT TOnbKO OT OJlHOI'O rrapaMeT-

• Pac'-leTbi rroKaaana, 'ITO JlJlH 
16 0 E(tcu) I:!MeeT MI:IHHMYM np1:1 

20,2 Mas. B aTofi TO'lKe cu
1 

=34,3 Mas, '-ITO oni:ISKO K peaynb-

/3/ ,5 MaB) pa60Tbl , HO, K8K H Q)KI:!Jl8J10Cb 1 }laneKO OT 9KCrrepHMeH-

+ 16 0 
aHa'leHHH 9Hepri:IH rrepBoro 0 ypoBHH B , paBHOfi 6,06 M9B. 

epb cneAoBano Obi rrepec'!HT8Tb rronHyio 9Hepri:IIO c oonee cno)!{Hbi­

,qacTI:I'iHbiMH ljlyHKUI:IHMH (Harrpi:!Mep, c coocTBeHHhiMI:I ¢YHKUI:IHMI:I no­

CaKcoHa-ByAca). TorAa MO)!{HO ObiJlO Obi Bhl'li:!Cni:!Th qacTOTbi K0-

1, CBH38HHbiX K8K C 1:13MeHeHI:IeM cpeJlH6KB8Jlp8TI:I'IHOI'O j)81li:IYC8 1 T8K 

eHeHHeM H8KJ10H8 Kpi:IBOfi p8Jli:I8JlbHOI'O pacrrpeJleJleHI:IH rrnOTHOCTH. 

KOJ1e08HI:IH BTOpOI'O TI:IIT8 cu
2 

MO)!{eT OK838TbCH M9HbWe '18CT0Tbl 

I:IH rrepBOI'O TI:IIT8
1 

T8K K8K OH8 CBH38H8 C JlBI:I)!{eHI:IeM HYKJlOHOB 

B ITOBepXHOCTHOM cnoe RAP8• KpoMe TOI'01 38 C'leT OTT8J1KI:IB8HHH 

, COOTBeTCTBYIOIWX pa3HbiM TI:IIT8M KOne6aHI:Ifi ( CM. ¢opMYny (10)), 

ail ypoBeHh JlOJl)KeH ohiTh Hl:l)!{e cu 1:1, cneAOBaTeJlbHO, B KaKoH-TO 
2 

oJlH)Ke K 9KcrrepaMeHT8JlbHOMY 3Ha'leHI:IIO. K CO)!{aneHI:IIO, Mhl He 

8 

... 

,)f; 

M0)!{6M cei'I8C BbiiTOnHHTb T8KHX paC'IeTOB1 H BOrrpOC 0 rrpHpOJle HH)!{81WHX 

tJ+ ypOBHel B 16 0 OCT86TCSI ITOKB· OTKpb!TbiM• 

B aaKniO'IeHHe aBTOpbl npHHOCHT HCKpeHHIOIO 6naroAapHOCTb H.H. Muxal­

nosy H 3. BoxaauKH aa MHOI'O'IHCneHHbie H noneaHbie JlHCKyccHH. 
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hi'lHcneHHSI ncinaoH: 9HeprHH E 6p8118Cb· T8 )!{e MOA91lb, ao c 

B3aHMOAeH:cTBH9M ( noTeHU H811 X8M8Aa-.U)!{OHCTOH8), npH 9TOM 

ncR annap8T M8TpHUhi pe8KUHH Bp8KHepa-BeTe-fonAcToyHa, B 
/5/ 

6mtlKeHHH TeopHH aosMymeHHi% nony'laeTCSI : 

Ek + !. < m k I G I m k >, 
m,Zk 

Ma TpHU8 pe8KUHH, I m k > - HOpMa11H30B8HH8SJ H 8HTHCHMMeTpH30-

nHOB8SI !jlyHKUHSI JlBYX 'l8CTHU, k - KB8HTOBble 'IHC118 n k , fk • j k 

HOI'O cocTOSIHHSI B c!jlepH'l9CKOM OCUH1111SJTOpe, Ek= .ltw(?n + e +.a..)-2 -"k k 2 

TH'lHbie 3Hepi'HH, cyMMHp0B8HHe npOBOAHTCSI no seeM 38HSITbiM 

M~TpH'lHbie 31leMeHThi < mk I Gl mk > Bhi'lHC11SI111-lCb TO'IHO TaK lKe, 

/6/ 
OTe , 

KOM rrpH6JIHlKeHHH
1 

KOI'Jl8 B K8'leCTBe OAHO'l8CTH'lHhiX !jlyHKUHH 6e-

H11JI>ITOpHbl9 !jlyHKUHH, 3Hepi'HSI 38BHCHT T01lbKO OT OAHOI'O n8p8M9T­

' PacqeThi rroxasanH, 'ITO Jl11SI 
16 0 Ediw) HMeeT MHHHMYM npH 

0,2 M3B, B 3TOH TO'lKe W 1 

/3/ 
5 M3a) pa6oThi , ao, K8K H 

3H8'19HHSI 3H9pi'HH nepaOI'O 0+ 

=34,3 M 3B, 'ITO 6nH3KO K peaynb-

Q)!{H}l8110Cb, }la1leKO OT 3KCnepHM9H-

16 0 ypoBHSI B , p8BHOH 6,06 M3B, 

epb cneJlOBano 6hi nepec'IHT8Tb nonayto 3HeprHIO c 6onee cnolKHhi­

acTH'lHbiMH !jlyHKUHSIMH (H8llpHMep, C co6CTB9HHbiMH !jlyHKUHSIMH no­

CaKCOHa-ByJlCa), TorJla MO)!{HO 6hl1lO 6hi Bhl"tHC11HTb 'l8CTOThi xo-

' CBSI38HHhiX K8K C H3MeHeHHeM cpe}lHeKB8Jlp8TH'lHOI'O paAHYC8 1 T8K 

HeHH9M H8K110H8 KpHBOi% p8AH81lbHOI'O p8Cnpe}le1leHHSI nnoTHOCTHo 

KOne6aHHH BTOpOI'O THll8 w
2 

MO)!{eT OK838TbCSI MeHblll9 'l8CT0Tbl 

H nepBOI'O THll8, T8K K8K OH8 CBSI38H8 C ABHlK9HHeM HYK110HOB 

noaepxaocTHOM cnoe SJAP8• KpoMe Toro, 38 c'leT oTTanKHBaHHSJ 

, COOTB9TCTBYIOirnX pa3Hb!M THITaM K01le6aHHfi ( CM, !jlopMY11Y (10)), 

H ypoaeHb A01llKeH 6hiTb HH)!{e W H, cneAOB8Te1lbH01 B K8KOit-TO 
2 

6nalKe K 3KcrrepHMeHT81lbHOMY 3H8'19HHIO. K C0)!{81leHHIO, Mbi He 

8 

,. 

,!~ 

•'"'"'~--·-··~----. 

MO)!{eM cel'laC Bblll011HHTb T8KHX p8C'IeTOB, H aonpoC 0 npHpOA8 HH)!{81IIIHX 

\J + ypOBHel B 
16 0 OCT88TCSI noxa. OTKpb!TbiMo 

B 38K11JO'leHHe 8BTOpbi npHHOCSIT acxpeHHIOIO 6n8roAapHOCTb H.H. M&xal­

noay H 3, DOXHaUKH 38 MHOI'O'IHC118HH&Ie H none3H&Ie JlHCKYCCHH, 
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