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Aaana3 :;~xcnepaMeHTBIIbHblX ABHHblX c y'leToM xoppen.llllHH 

JleTeKTOpOB 

_ PaccMoTpeH cnyqal! peracrpauaa ABHHblX, xorAa B03MO)!{HOC'I'b OAHo

BpeMeaaol! perHCTpBUHH 'IBCTHUhl HeCKOZlbKHMH JleTeKTOpBMH-OTZIH'IHB OT 

aymr, H al!AeH .IIBHblll BH.Il ciJyHKUHH MBKCHMBIIbHOrO npBB.IlOllO.IlOOHSI Jl~SI 
TBKOll 3B.IlB'IH, npHBe.lleHbl TSJt)Ke npH63IH)!{eHHble cl>OPMYZlbl, COOTBeTCTBYIOWHe 

'6oraTbiM" cTaTHCTHKBM a ae6ollbmHM xoppen.llllHHM, 

C~eHJie 061.eWtHeHHOrO HHCTMTyTa Ji.nepH!IIX HCCJie,ltOB8HJdl 

,l\y6Ha, 1973 

Marcovski B.L., Christov Chr .J., Yaneva N.B. PIO - 7302 

Analysis of Experimental Data Taking into Account 
Electron Correlations 

The case of data registration with nonzero possibi-. 
lity of simultaneous registration· of a particle by more 
than one detectors has been 90nsidered. The explicite ma
ximum likelihood function for such a problem has been 
found. The approximative formulas corresponding to."rich" 
statistics and small correlations are given. 

Communieations of the Joint Institute for Nuclear Research. 
Dubna, 1973 

~ 1'11/.J UO .. eOUHeHHWQ UHC11UIIYJI AdepHWX UCCAeC>0-eaHutl Jly6Ha 

.\.-

B 3KCD6PHK6HT8X 1 CBHSSHHHX C. HaKepeHH6M CD6KTp8_3~6KTHB~ 

HHX_KSCC, 3HepreTHqecKoro CD6KTp8:H31lyqeHHH H6KOToporo HCTOq-. 
. . ' ~ -

HHK8 B T,D,t qaCTO DOK838HHH OT~enLHHX ~6T6KTOpOB'H6 HBHHDTCH ' 

CTSTHCTHqecKH uesaBHCHIWIIH/I/. STo MOlleT o6ycnon·mmancfi · llHOrH

•• cJ18KTOp811H 1 HO qall(e BCero CBH38HO C B03KO:I:HOCTLil·P6rHCTp8ItHH. 

OXBO! qaCTHUH H6CKOHLKHMM ~eTeKTOp8MH 1 T.e. B HeCKOHLKHX KSH8-

Jl8X O~HOBpeKeHHo/2/. flCH0,-~0 T8K8HCB'ry8~11H BOSHHKSe~, KOr~a· 
~JH~HH qyBCTBHTenLHOCTII ~eTeKTOpa, COO'rB6TCTBYD•ero XSHHOKy 

Kaueny, ae HcqesaeT nonaocTLD :sae aToro xaaana. Kpoae Toro, B 
I . 

6onLmHHCTBe cnyqaeB BH~ 3THX ~YHKitHft Toquo He H3BeCT8H. llpo:sep-_ 

KS rHDOTeS!l OTHOCHTenLHO IICKOK6ro cnenpa JI6TO~OM K8KCBM8nLHO

ro Dp8B,l!OD0~06HH (Wlll) (CMo 1 H8Dp11Mep/3/) Tpe6yeT HSXOlu;eHHR 

TOqHoft cJ1JHKUHH K8KCHM81ILHOrO Dp&BXODO,l!0611H (~Mil), KOTOp&H B 06-

~eK cnyqae He 6y,l!eT, xax o6JlqHo (cK., uan;~•ep,/4/), npoaa:se,l!e

HBeM B6poHTHOCTH ~rHCTp8~BB B OT~6JILHHX K8H8118X, 

.... 
§ I. 

~ onpexeneHHOCTB Gyxe• pacc•arpiiBSTL cne,l!YDII!YD aaxa~. 

HCToqux n 0 n B31l~S6T qaC!KlUI p XBHHOro COpTs, IlyCTL 'h.(~ t)d.Edt 

0603HaqaeT B8poHTHOCTL BSXJ'I8HBR qecu~ p C 3Heprli6Sl B lfHTep

B8118 ( E ·, E +dE), B BHTepBa.le BpeMeHB ( t 1 t+d:t)_. Byxe• 

DP8XDOH8r8T:L 1 'ITO 3T8 B8POH1'HOCTI> He 88BJICHT OT -TOrO, _KSIUie 

ncTBUH. y:a:e 11anyuuc:r,. s~o ycnOBJie 11oeo cqBran ·BwoxHellHHll, · 

ecXB ~DKTya~ ~eHTPOB B BCTOqHJJKe, BaxyqaD~,sa BPeMH axcne

pneara -T :: t2 - tf ,' uanu no Cp8BH8HBil c . qJJCHOM B3RJ'I81lliiHX lt8HT-
.. ~ . 

poB. . ..\; ~ -,:.,.-' ... ~-: 

38,l!8H8 T8KZ8 :c.~reua r Jl8T8KTOPOB .Di '( (. ~ 1., :2;.:, .. I), perBC!'-

PHPYilfltJIX '18CTB~ p c B8POllTBOCUil . 
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Wi (E,i). 
(I) 

E~'f8CTB6HHO C.'IIX'f8'fl> 1 - 'liTO 06JIBCTH 'l)'BC'fBB'fO:Ill>HOCTB ;!t8T8XTOpOB 

H~Kplil!Sil'f 6onee HJIH Jl8H68 D.IIOTHO BBCI> BCC:Il8]{)'81Wit -~~~epBB:Il .. ne~ .... ' . - - .- . . _"_ 

pexeuuol E • llpH aToM 6y;~tell npe;~tiioJIBrau, 'liTO :sepoH'l'BOCTI> pe-
. - . ;._ 

rHC'l'pSUHH 'IISCTHUH O]tHIIII ]t8'f8K'fOPOII JIB JIBHHB'f BBPOR'fHOCTH .ee . 

perHCTPBUHH ]tpyrHMH. 

•· nyc;~ 38. :spewa T npoH3BO.liHTCH axcnepoeuT. Hal;!tell :sepo-

HTHocn W ( n~} perzcTp&JUIH .. 1l.i. qacnu ;~tnexTopau· 

Di (i='l,2, .... I). 
nJIR ~06CTB8 p8CCMOTPBHHH Bll8]t8M ;ltB)'XKOIIOOHBH'fH)'II nep6118H

HYII 5 = ( E , t) H p8306I>eM nJIOCJ,COCTI> S . HB 5JISM6H'f8PJi!iB 

yqacxJm· ciSp ( p :::J ,2, ... P)1xoT?pue aauy~tepyell npollaBon:&uuli, 

HO 4)HKCHpOBSHHblll o6pSSOK. fiycT:i. "llepea . . . J 

w ( lfl-i I 11 s
4
- JtJ· · ij" > n clSp; (2) 

I I a J~{ o 

· ··.. ~ : -o6o3HBtiHM :sapoH'fHocn ororo, qoro zcto .. nmx -B31IY'll!JI J qacor~m, 
CpBAJI KOTOpbiX perHC'.rpllpOBBJIHCI> r ni J , ·., npHTOII 'i -BJl 'llBC-

" ; ~; 

'f~~ q. ( j: 1,2
1 

•••• ]} H&XO.IUIX~CI> B ~yqacne" r;i$f3i II nona-

JIB ll. J(,j ]tBT~KTOpOB {~i ~- 0, ll · .•. J) C HOMep&llll Lj~ fj:-112,.-'J,_:·: 

~--

IG = :1.
1

2
1 

•.• ~j) (npz I<. I =0 no onpe;~texeHllll 6y;~tell C'll!T&'f:&, 'liTO 

ll&cnua ue. perHcxpHpOBBJISCI>). Tor;~ta HCKoMyn :sepoK'fRocn~ W ( n;) --- .· . 

noxyUM·CYJII!liPOBSHHell no .:s~e11 B03IIOUHJI cnoco6a11 peanHaa_~a (2) 

c coxpaueue11. 'Ute en n;. · pe rHcTpapyeMHX qecu~. 

· 11HCX8 . n;. 
1 

ltj II Lj K. ll8 HllnHIITCB H688BHCHIWIUI 1 !SK' KSK 

n.i paBHO 'llHCJi~ Tax . ij/<. , KOTOP~~ ~ peBHH i (ycnoue C), . ao 

J(JIH HSC 6onee YJt06HO C'IIHTSTI> 1 'liT~ STil D8P6118HHH8. B638BHCII~"' 

ripB"Il&ll. ecu ycnoBHe D ue BwnonHHSTCH, cooneTCTBYJJII(BH Bepoa'l'-
. . . 

JlOCU (2) pSBHS Hyllll. .,, . , .-. '. 

4 

~ ;: 

i 

I 
l .. 
' I 

.... 
.\ 

.I 

Do 06 ... np&BXJI&JI !80pXB.B8p0Jl!HOC'fB HK88K: 

W (n,,J,sJ. ~,. ;.4"'· ~ dspi.,; P~
1

(1-n(Sp)_clsf}n(:S~jrAsftQ ~{sp,;x. 
fH 1 . 

X n (1-n.rs~)dSp)n(SPz)cL5Pz n ~i. (Sp2) ){ 
JlsP,tf · · hf_ · . : ' (3) 

. ~-· . :L p 
l( II . {! -n.(Sr)c:LSp) n (5r/cLSpJ n t-;. {Sp~f n ( ,_ n (Sp)dSp) 

P•PtiH . ,,, 4
' P= P.J+4 . · 

r;~te 

•'- _ f Ht'i(S) ar:mt i.= ij" {l<.=l12 1 ••• ,~j) 
v,£. 
d 1-vtilS) ecnu i,#1jK-(I<.::.f1 z, ... 1 1GJJ. (4) 

nJIR 68CXOH811HO li8XWX y'll&CHOB. dSf HSXOAHM 

Pf·l . . P _{ n. {Sp)olSp. _1/ n (1-n(Sp)c:lSp) .... n. (t- n (Sp)dSp):: e P~• ,.· =.e 
P:f P•£1+' 

r <?> 

rAe, . no onpeAeneHIIII 1 

N = Jf n.lE,-tJ ci.Ed-t (6) 

CneAOB&!&JiiHO, noJiyqaeu 

. - J I 

W (11-~ ,J,sp; 1 Kj, iJ"} = e- Ni~ (n.{Spj)cl.SfJ {!
1 
~i {Spi J ~ • (7) 

Tenepi ;!tS]tllll HBCKOJliKO onp8;!t8Jl8HHI, D03BO!BII~X nerqe 

npoBeC!X c1JIMHpOB&HHe :s (7) no aceu B03Moiuwu K&Hanaw, T&K,1lT0-

6H ll .D;. perXC'fpllpOBB:IOCi pDBHO n,; 'lBCTHUo 

I).Ha6op S 113 "i IUICU (j,diG= .f1 2, .. , IGj} 1 BS]tSIID!HX HO

Jiepa AnexTopoB, peucTpllpOBBBIIIX qacTHitY P; • 
2).llOCJ18J(OB8!6JliHOCU H860p0ll- DOCJI8]t0BS'f8Jll>BOCU liS 

ua6opoB, yaaaw:salllll&H~ rxe perac!pxp~~anacJ. qacuua ~(j=-1,21 .. ) 1}. 

5 



3). fipOC'1'08 MHOlltSCTliO UOC.JIS;ltOBS'l'Sli:f.HOC'l'Sli. m, - MHOllteC'l'BO 

BCSX nOCli8;JtOB8'1'6.JIDHOC'1'8I HSGOpOB 1 KO'l'Op~e no.nyqa~~Cfl 113 O;ltHOl 

nOC1I6,740B8'1'81IDHOCTH ny'feM nepeC'l'SHOBKB COCTSB.JifllllltliX ee .. HSCiOpOB. 

BBO~HM HeKoTopyJJ nep~Meaayo a.., xapaxxepii3YilDIYil paa-

nna~e aae!op~ s ·. Ee, asripuep, MOlltHO coCTSBII'l'D 113 qHc.na. axe

MeHTOB ~- , BXOA~Hx B paccMsTpxBaeM~ uaGop, T.e. H3 qzcna 

;lt6TSK'l'Op0B1 3SperHCTpHpOBSBmHX qacTKQy1 H B3 HH;ltSKCOB ero a.ne

MSHTOB, T.e. H3·HOM8p0ll ;lt6TSKTOpOB 1 B KOTOp~ OHS perBCTpllpO

BSH81 B B03p8CT8Jl~SM nopH;JtKe. QqeBK;ltHO a.. npoGeraeT '1'01IDK0 

xoae~uoe qxcxo aaaqea•AA=lf. Ks~oe npocToe. MHoaecTBo aa6opoB 

m 38,Jt88'1'C.H KpSTHOCTHIIK Vc;t. p83.JIHqH~ M6llt,lU' COGOI HSCiOp_OB 1 

BXO,JtJ!II.BX B liJJGyJJ H3 ero nOC1I6,JtOB8T6.JIDHOCTel ( Va_ = 0, !
1 

••• ) 

QqeBH,ltH0 1 

:J! 
. '' I .y IV I . 11 I 

>'I • 1· 3. •••· YA· 
A88'1' qac.no noc.ne,JtOB8'1'8liDHOCTel, yqSC'l'BYil•IX B 38ASHHOK npoCTOII 

,.IIHOllt6CTB6 UOC~8,JtOB8T61I~HOC'1'8A. 

llpocyJiMHpyell TenepD no BC8M BH~OpKSK yqsCTKOB ct5pi(Jd1Zr·.J), 
B KO'l'OpHe nons.JIH qacTHU~ ~· , II no BCSII UOC1IS;ltOB8'1'8.JIDHOC'l'RII 1 

COOTBS'l'CT:Byll~Hil 38;lt8HHOIIY npOCTOilY IIHOllt6CTBY m. • Ha (?) HSXO

ItHII 

II 

W( II} = exp(-N} n ~ N:a. 
Q. Vq 

(8} 

1 

( Nd_ ·, f n(S} .n 1Ji (s) ciS 
" L=l 

(9) 

(IO) 

6 

·w 

• j 

~ 

liTMii HSITH W ( rt,;) 1 ;ltOC!8'fOqHo npocyJOIHpOB8!Io ( 8) no 

BC8M npOCTW MBOllt8CTB81l;' oGecnnXB8~ · JICKOMiiS· 3H81{6HHH-: perK.;. 

C'l'PBitHH nc: • ;. 

Ke~OMY npOCTOMY KHOlltSCTBy, 38,Jt8HHOMY ~PSTHOCTRMII v~, 

COO'l'BSTCTBYilT Bno.nue· onpe;~te.JieH~e 3H~qeaH.H·perHCTpSUHI tLi • 

A ·BMeHHo ;· ec·u l!Be.;JteM qe.noqzcne~ayo IPYHKitHil · · · .• 

n-tlo.J~ I~ 
'1'0 1 oqeBB;ltH0 1 II 

n.L = 2.. v~ n.~ (a) 

ec.JIJt 

ecnx 

i• e's~ 

i e sa.. 

'~-- .. 

06oaasuM qepe;- He . co:Boxynuocn Tex npoC'fliX !I_HOJteCTB m, 
KO'l'OPHM cooTBBTCTBYilT BCKOMiie,. !PBrypxpyllDIJie B (2), aHsqeHHH 

perxcTpaqxA n~ • Tor;~ta BCKOKSH BepoH'l'HOC'l'D 6yAeT as,JtsBeTDCH 

qepea G 

Me - Me: A 

W 
r - "' .,.. n 1 vQ. 

(1ti) =L W(Va.) = e L. . . - N. 
YQ. Va.. o. Va..! a.. 

(II) 

B Ksqec~Be UpDB8pKX 3'l'OrO.P83J~!8!8 IIOKHO BHI{KC.JIK'l'D nOIByJJ 

Jl8pDJITHOC!Io 
-00 II -n 

. . -N ) n I VA- - N .., "" f lla,. 
L w (n,J =· e L ~ Na. = e n L -v. I N"' ; 
'rtl Y~:~.•O Q.•l a.· . . "' v4 ~o .... 

- R · - R 
-N fl etV"' _ 11 + !:. IV"-=e = e a.. a. 

Ia (6} 1 (9) B (10) BSXO.Jtitll 
R 

[.No.=fi 
Q. ''·. > ' ~' •• 

!':'= 

(12) 

a, cne.~tOBSTenuo, no.n~as Bepoli!uocn p&BH& I, .KSK • .740UHO Giin • 
.- e • '• .. • - • • '"• ~ > • 

· HeKn&AHBSH aexoTop~~ o.rPl!HJiqeHHH ua Na. , c~IIHpo~aHHe no 

coBoxynaocTH Me IIOlltHO npolleC~H.B HBH~_M BH;Jte. 

7 

,_ 
' .. 



• . ;
· 

-.. "' , •.. !:::)
 - ~ 

...
 

>o
\o.

 
....

.. 
·
~
 ... ~
 

~
 

D
 ro 

.t
 ~

 
~
 

+
 

t>
 ;:s 

1- t:>
 i1. ~
 - -"" ~ .... ""

l 
~
 

... 

u 
-
~
M
:
x
 

~
 

('
) 

(b
 I

' 

. 
~·
 

~
~
~
 

<:
 ~ 

!":
::J

 H - o:"t 1 ... .. ~
 ~
 

-...
...:

; 
-:·

--.
 ~
 

.....
 -..

.~
 
~
 

..,.
._

 
~
~
 ... 

'· 
·- - ~ -

-1-i 1
-i

 -

' .; 

... t>
 ;:s 

t:
l 

..
. 

,
0

 g Cc
l I 

I 

6 l:
j :z
:, 

Il
l 

;q
 

b
l 

C
D

 "" c ;q
 

t-
i =
 

c a t-
i 

II
' r a .. 

·
0

 

.....
 

U
) -II (
)
 .;1

 ... I 

~
.
 

' ' ' 
~
 ~
 -1\) 0 -

-1-i \H
 - i • ll C

D
 .. tr
<

· 

.co
··· I ~
I
 

+
 

<!
 

t:
::

J
I-

f 
.-.

...
 

-~_
\ .. .,.'?

:_ ;s
 

.....
.::. -1-i 0

'\
 - -1-i ' \0

 -

-1-i 1
\)

 -t:
l 

Cc
l 

11
:1 a a 0 

·:
Z

: 
11

:1 

a 0 Ill Q
) 

~
'
 

11
:1 .. II
' a "" C

D
 

':1
 .. a .. "" 11

:1 .:::
: § • • CQ 

-1-i U
1 -

II
 

c..
.-.

 
;3

 
c;

; - !::::Jt-
j 

-... I !f.
 

~
-

' 
... 

~ 
.
~
 

'.::
::::

:.. - ~ ....
... 

<=
 

II
 
~
 

;s
 
~
 

!t":
::J

 ....
. -.... I 

·
~
 

iii
' 

.:::
::. ~
 

n ~
 

;::J
 

~
 -.... ....

 
~1
'1
 ....

. 
.,.

~ 
t;;

- -
~
 .... !1
'1

! 
..
~ 
~
 .....
 

t~
 

7i>

~
 

~
 

(J
) 

"" Q
) 

C
Q

 • .. II
' 

g. .. CD
 

CD
 



., 

II
 

>.
!N

 
<b

, "' 
.. 

,5
;;'

 
.:::

.-

~
 

·-
;'

 
. ~

· 

b
l ca
 !: o
· i .. ·

}
 I 't:
l i ., CD
 

.I
I:

 
Il

l 
·o

 
't:

l .. 

(
)
 

~
 +
 

-~
 

. 
>< 

~
 

... - ,, 

.... II
 .. .?.

;. 7
<

 
'}

 ....
. 

...
.. 

..
 

-:1
: 

1
\)

 
-
-
.
.
 

..
..

..
 

X
 

-
.....

 
' 

. 
I 

(b
 

; 
<S 

-· 
.. ~
 

.....
 

.!:
! 

... 
~..

~ 
'"

2 

;s
 .... I 

~
 ... ... p::
 -

... -

·:
J!

. 

.. 

o
c .

 

=
 

0 ~
 

c-
-,.

_ .. · co
 

·C
D

 I II
: .. ti
l 

(
)
 

«<
 ! =
 

., CD
 

~
-
·
 

't:
l 

C
D

· 
I 

.... 
c:

.,
_.

 

.....
 II

 -. 1'\) V
1 

"'-
-:'

 .... 
~
·
 

II
 

-.
 

oi
l .. 0 

.IJ
>

 
..

_.
 -~
 1::

--
-

"' 

1\ 
• 

~
.
~
 

~.
,·

-1
1;

"4
 

-~
 

::...
 

... 
.... (,

()
 ... .....
. 

.,.?
> 

. 
. -

,. oi
l ., 0 

i I 

~
 ... ,, ~
 

i:
; 

~
.
 

;:s
 

I 
,.

, 
'1

! 
I 

..
. 

'$
 

.:...
 

c;·
 

I s:
 

~
-

... I 

~
 ... 

...
._

 

II
 

.... +
 

~
-
s
 

0 
..

. 

'
~
 

I 
ti

l 
0 ~
 .. .. (

)
 =
 

II
: 

C
D

' • CD. t m
 

:::
 

II
: 

0 

1\>
J~ 

~
 
...

. 
.... _

 
""' 

... 
M

lj•
 ... 

~
 

.... ~
 

... .
 

.....
 

~
 

~~
~ 

.... 
-. 

'.
 



- UQ ·I '..
::.

 - . •}
 

.. ·. 

":1
 

):
:o

l. 
C

D
', 

!;I ':t: 
....

 

-· +
 

u
o

 .... .. - ~- +
 

--
~.

 
. ;· '

1.
~ 

.. 
)'

I 

... U
Q

 
_,.

 .. ....
....

 - - ~ .....
.. 

~
 

CD
 ..,..
 

.<
.o

 
, 

u
· 

.... 
. ,.. 

·!
::

J!
 

~
I
,
 - -VI "' ......

. 

... ! 

(
)
 

1!:
1 

C
D

 
)::

ol 0 b
l CD
 .. CD
 ii1 =
 

0 .. 

-' !. '=
:J

 1
-\ 

CD
 

CD
 

(
)
 

(
)
 

=
 =

 
~
 ' 

~
.
 

~
.
 

II
 

c-
. ... 

"\J
 

..
. 

.....
 
-

<.
.c

 
..

..
 

I 

~
·
-

CD
 

(
)
,
 =
 

""· ,, -· + .. .... -VI 0 .....
.. 

~
-


.
.
 

·,
 

-
~
,
 

-~
 

CD
 

(
)
 =
 

N
 ... ,, -N \D
 - to

;:!
 

0 
()

 

~;
 =

 
m

: 
·. =

 ::s 
0 

!.. 
-

-~
 

-;:;
:: 

: 
'al

 
..

_+
 

=
 t 

"M
H

·,
Q

) 
0 

.. 
=

 1!:1 
-- .... ~ 

CD
 

CD
 

CD
 

G
l 

(
)
 

(
)
 

(
)
 

(
)
 

=
 =

 =
 =

 
;:-

',
.
 
~
.
 

c:
...

. 

~
 

~.
 
'~

. 
-

I 
\J

 
..

. 
..,..

 
"' 

" -VI V
1

 
.....

... 

c-
. 

II
 

a.
...

 

()
 

0 

"' 
=

 
>

I 
H

 

0 
"
' 

..:
 

.. 
=

 
g 

~
 

.
.
 

0 

"' ., 
0 .. =

 
0 E

 
(D

 =
 

lC
 =
 

!;
. -- ~
·
 

...
. - :::. ::s

 
'C

I • I>
 

;3
 ... . () Co

ol 

'N
 
~
 

V
1

 
()

 
.....

.. 
.. b

l 
CD

 i'J 0 

I'
 
~
~


.9
 

a.
. .

 

";1
 ... II
 ~
 

;- ~- L T
 ;;;
_ 

+
 

I>
 

;s
 ... II
 ~
 

H
 

0 - -N (X
) 

.....
.. ~ 0 •• CD 'C
I =
 

IC
 =
 

b:
l 

CD
 

P
I .. 0 'a
 

'a
 

CD
 

CD
 

Ji
i 

CD
 

'
~
 

1 
.C

D
 

'·-=
 

'C
D

 = .. IC
 

• 
b:

l 
(
)
 

CD
 

~ 
'N

 
E: 

()
 

V
1

 
0 

..
 

...
...

. 
'C

I 
. 

.. 

::s
 

0 1!:
1 

0 &
 -VI V
I .....
. (

)
 

0 
CD

 
0 :: 
~
 

C
D

 .. (
)
 .. b

l 
..

 
CD

 
CD

 

Gi 
gj 

0 
0 

• 
'a

 

'i
 

0
1

" • CD i 0 (
)
 .. li 1!5

 
i,

. 
=

 
0 01

 
CD

 
_f

i: (
)
 

CD
 .. "' m ~
 

b:
l oeo
 -

0 i CD
 

...
 

, ~ 
~'
 

·~ 
r 

i,
 

,•
 



I ... ,.(", .. I' . I • '1 . I-1. 'I . . 

-~ ( 1- N,., ~ N> )~n; +L N• tm• an;o~-1 
W(ni): e •"' . N. 21'1(. L•4 N,; Mo~-1 

. (2.n/l,z 0 ~t N/., :w~}/j t(;,'h , .. 
. £=' 2 N, t=t 

(37) ·r., 

ll~.:~osirp~m~ ·c~ena8Hy,/~p~6~elid ·~~~.ao 'npo~~pii,~, .qto .aopu

pona pacn~,JteneaHU :sepo.aTaocu (32)·, (33) ~ a ·~axxe H Tex: ·Ko

!'opHe UOXY'Il81l!'CH UO~CT8HO:SK811H (35) B (36) 1 Up8:SJUI:&HH. 

§ 2. 

l(O CJIX nop llH ~IIISnH npHIIYil aa~aqy - 8C1IK 38~81Ul cneup 

n(s} • qy:scT:sKTen:&aocn We (5), !lain w' (n;.) • lie'l'O.lt IIBK-

c .. an:&aoro npa:s,Jtono~o6aa ~ae!' 0'1'Be'l' .aa o6pa'l'Hym aa~aqy - :soc

C'l'aao:san n ( s) 11 Wd s} no aa;zt&HHHII axcnep .. ea!'&1l:&HHII aaa- · 

'll8BBHII n~ • 
By.-e• cu!'an, ll'l'o JuiScc ~P1sx[{all n, ( s ,cL~) • wi (s, ol.ctJ j 

( q.,11 2, ..... } Cl), :s xo'l'opo• H•e• IPYmiUIIH n.(sj · x We: (5]1 . . ~ . 

ae.-aa. T~6ye'l'CH aallta ont .. an:&aue aaaqeHH.B ~~ napalle'l'po:s 

~} , UpX K0'1'0PHX B8pOH'l'HOC!':& nonyqeHBH 3KCU8pBK8H'1'8X:&IUlX 

8B8'leHd. tt.c:, • 6yAB!r 118KCHII8nHol. 

·. P8CCII0'1'PBII ~8 npaMep8, KKe~e O'l'HOBeHXe x 8H8nHay .lt&HHHX 

xa 06!8C'l'JI H.lt8PHOI cneKTPOCKOniH. HA8PHHX'P88KUHI. B o6oax 

npBII8p8X n:(S} fl. We (s)- OT . . t ·He. 38BilCH'1'.B n(S} npe;zt

C!'8BXI8!' XOH8'11Hyll K0116HH8Uflll·6p&l'l'-:SBrHepOBCKHX KPKBHX: 

. p . 
n.tEJ=L · >.Dp~· 

2 
,. (B~'?o) :·.. (38) 

P=4 (£-1/p) f Be. . ; 

B nep:so11 npnepe KS:IJtlil:;zteteK'l'Op qy:sct:snenea :s onpe~enea-
. . . 

BOll XH'1'8PB8.18 ll Tall ero 'll~CTBHTl!'UHOCT:& UOC'l'OHHHS: 
.! 

~J4 

W, {E)-=- d.~ 8( E_ -a,) & (b'i- E) 

(o<-d·e:i· a·.:::b· · . ·-) ' .,, (39) 
a; 7CA-r:-1j b;, ">'b;.,). 

Tor,Jt8, cornacHo (IS), H8XOAHK 
. b;. 

Ml : T di J n (S) ds 1 
(U . • 

' . 'bi 

N/ == T di d;. +I J n,ts) cls J 
Q./.H .. -

, .. 
- .. ~,_~~ 

npuqe~a HHTerpany una f n.(s]ds 
a,+l 

flo~CT8BJiftft (38) 1 H8XO,JtHM 

p8BHH HYJIIl, 8CJIH br. ~ a.;f 1.- . 

p ~ .. , 

M;; = .T d;. L [J:p {b;.)- .Fp (ai.l), 
P:1 

p. . 
(4,0) 

N~' = Td;.d;.~ 1 L [f:p(bU-Fp(a~H)l, "'· 
p::f (4!) 

npz a'l'OII 

Fp (x) = 
DP ~ X :..Ap. 

--Gl't.C ---
8p ; 8p 

(42) 

8 P83HOC'l'H THU8 Fp (bi}- r:p(ai.••) pSBHbl HyJIIl 1

1 

8CliH. b; ? Q; ~/· 
C yqe'l'OM (18), (!9) nonyqHH 

U/~ T [ d~ .l ( 12£ arc~ bt- n_ e- .!!e ardq a;- fie)- f.1-~,- Ml' 
·. p .. , Bp _ Bp 13p ,: a 8p _ 7' .. "7: 1(43) 

p 
,.,• · 1 (D · 
I Vi :: T of..· d.;,,., L _£ a.x-tQ 

P=l Bp ·d 
bi-flr _ !2.e.. we-fa. ai .. i-flp). (44) 

13p Bp. "i1 .• "Bp 

Bo B'l'OpOK npHiiepe n (S) 38A88'1'CH (38) ~ KO'l'Opyll ,JtJIH y,Jto6-. 

crB8 nepenHmeu B cne~ym~eu BH~e · 
. p .1J : 

: . 'h-(E}==L {E-CP){E-r;' 
p:::f p fj •. 

~ ... ·r 

· ~YHK~HH qyBC:BM'1'8JI:&HOCTH 6y~e11 npe~UOJI8r8'1':& B BH~8 
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etc 
U{ (E)= ( ·)'H'(E: -c&)ntf . [-C~ 

= d~ 
[ tE-a;J-z. + bi,'Lr~1 (45) 

0TK6TBM 1 qTo C B03p8CT8HH6Y tL Bepoa!HOC!l> OAHOBp6K6H

HOH perHc!pa~H oJ{aoa qacTxuu » aeoxox~>KHX 6onee yJ{aneaawx 

A6!6KTopax naA&e! H, qTo ec~x fL pac!e! aeorpaaxqeaao, npx 
. . /Zu2 

~KKCllpOBSHHiiX 3HSq6HHftX UOJlOll6lUU! Q.' II BHCO!H ~,; = di b; 

.8KCaJIYK8 1 8 !8Ka6 nno~aJ{II 

Si. =- 2.11 (211.)! cU./ ([-ru!J2 {2bl"+-1 

Kpll:SSH W' (E) (45) 6yJt6! C!p6IUIUCH IC rayCCOBCJCOI: 

w~ [E)"" ~~e~p[-JJral (E-a;.l"/ s'tJ. 

BBHAY (18} H (45) H8XOJ{HJI 
p 

M;. = L Ht-p 
4 

' p I 

N;, :: [:_ Ni.p 
p~• 

• (46) 

rxe (onycKaa xu xpaorKociu HH.lt6KCH 

mTpHXOJI B6HHqJIHH C HHJ{6KCOJI ~ tl) 

u f • o6oaaaqaa 

. ..,. 
· · f dE 

H = J n. (s) w(s) as= dDT_ ... (E-c){E-c)(~-c)J-1+• (E -c) -n+1 ' 

N= J n(s)W(S)W'(s)olS.,. 

e;:, oLE 
= dci/.DT J {E-c}(£-C}[£-c)"'+t(f.~Cy'+f(e-c')"'+t(£~c')":' -.,., 

9TH KHT&rpanw JlliqHCJIHDTCll C UOIIO~l>ll T60p6KW BH'l6TOB. n~~ no~ 

COB C II C1 Kp8UOCT!tll tl.t-1. :IHUCB8HKI BWqeTOB CBOJ{II!Cll K 

H8XO:Q8Hllll n. -oil npOKSBOJ{HOit UO.JtXHT6rpa~HOrO B!ip8Z6Hllll. Sty 

npOI3BOJtHYD IIOZHO H&ITK U;y!611 npXW8H6HXll ~pllynH lei6H~8t 8 

16 

'}' .. 
~ .. ·. 

OAHY 113 nonyqHBm.llXC!i CYQ 38U.IlCS!l> B a'a~~HYTOK BHA6 ~. Torxa 

no;nyqaell: . . . . 

H = 2.31 dJ>T r;. R.es·c + L Res.c'), · 
. . , ·. 11~1 

i fiv., C =- 2.8. [ {c-c J( c -cJ] 

(47} 

~~esc= :~/(~8n~J f.~f[;~~!:~, lrc ~C)~~~-_rc-fr·~·,J' 
N'-2.Jldd/.Dr(f ResC+-iR.t$c +illesc'), 

(48) 

i 12esC = . · · 4 
· . 28[ (C-c)(C:_ . . ·-. 

· · ~.,.t+m~ 11 

.f. /lesC::! __ .f_ ~ · ('11-+~}! (n~e): 6-wm)! 
'28(11!)3 L:_:_. k-' C' I I( •' . ~.e,m•o . . 'r>1--. 

~ v . . ~ ~·r..-""" .[ •· 
. • . ~ .. --., (c-et-l(,-e-hltl~t-cr~ 

•e.+e+,.,~n· · 
i /?.esc'.. 1 ~ · · (1H~G-).1 (n+e)!~rnJ!x 

2 8 1-n!)~ L_. · Je,! t! m! _ .... 
~ &:, t,m:O ·· · 

.(_n-.w [· .f · I···· 
- w · - • • • (c'-ct·":.t·,.., (c',:.l)~:c-j· 

B o<Sou npa11epax po;at. napa11eTpcB cl..'f xrpa11T flp, Bp, f)p. a.i., 
b~, ri,; j ( Q. = . .3 P +- 3 I) . ' Ecu ~cxo. xeTeK~bpo·B 'I 6o;anoe, ~- · 

qJlCXO n&p8118TpOB C!8HOBX~Cft 60~ .. 11, 'll J{OC~DB8pBOC!1> p63JXI>t8T8 

n&A86T. noatolly. B !SKIIX cnyqaax. ~t~~xecoo._6paaHo cuT~~· "l'lO 

-a• , ~L 
1 

c• 
1 

cJ.t saBHCll! nonuo1uiant.ao OT i : _ .· . . . . . . . . ,. 
~-~' . 

I( _.. . K. ~ : It 
) ·k.. .} ·"' ~ .«; _)_ 'r L'" 

at,.:Lal.~f. ·, b,;.=Lpl(,-t. 1 Ci,=L )';.1- :1 ~., L_o., 
lt.•O • · .: 'lf.-:0 ·· IG•O ..• ··· . :··· 11:.1 fl • ' 

· I I ) I'.J;8 ~ · X ~ - H6BI.ICOKI16 C'1'8D8U (H8DPXIII6p, tG =1, 1<.· =0 • · · 

.·.! 
_•-;· 
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T8D8PL napaKe!psKH ri.tt 6Y1f.Y't llp,Bp;Dp,4,p~{Bna Cp, Dp, ~~ o~j 
{ Q.: 3P+2K ... IG'~ .3), ucno KOTOPYX ae asncu o't I. · 

t{To6w onpe11,enau napsll8Tpw. cot, , cne1f.Ya·wm, liii ~mw, 
I 

npell1f,e :sceroJ :swpasan :senBTUtHY Ni. 11 Nt :B (31) xu IJPOII!8 -

:B (37) qepea nspaKeTpw cl~·. ~na atoro Koaao acnonz,aoB&TL 

(40) a (U), _UJI (46), (47) H (48), Hlllt .npyrlle ilJOPilYml fOro 

118 !ana.· nony118811 WYHKit.lli W( 'no~ I c~.,.,) • OtJpeay811 tMII: 

. w II" (ol'f) : Wo (oC.q..) w (o(."') I 

J Wo (o(.~J.) W (oC-rtJ {~) 
(49) 

r.-e Wo (.{.,_) -- q,yaKnHa snpHopHoro pacnpe,~teneaxa. nspslle'tpOB 

cl~ • (B 60JIDMHHCTB8 Dp8KTH118CKJIX 8811,811 OHS H8CY.8C'tB8HH8 H 

88 llOIIBO C11H't8'tL fiOC'tOHHHOI. fipHp8BHKB8H Hylm norepBWIIII118CKK8 

fipOB8JO~W8 O't (49) 1 fiOIY11Hil KCKOilli8 JP8BH8BKft 1f.J:Il Ofi'tKilSJ:LBHX 

IB8118HRI nap&ll8'tPOB ~~ (SHSil8H8't8XL B (49) npx STOll H8CJ.8C't

.SH). 

Ecu Kll881l cepu xa n.. onwroB, W (oe.<J.) B (48) asMeWleT

c• npoaan.-SHaeM wyaxnxl, nonyqeellliX n W (nr:, oL~ J U01f.Oil 

COO'tB8'tC!BJm.-x 8H8118HHI n..~ • 

OneHKy npa•xa~oaocta Bw6upa .-aa D01f.CTaaoBKK q,yaxnal ~(s) 

• VV~(S) llOIIBO noay11B!L, accne~· poet .-acnepcxa·pscnpe1f,eneHBft 

W* CcLo,) (49), xor.-a ••cno OIUITOB pscTn. 

". Peuieue ·a'tol 88,1t811K HSI;Jt8't DP81'tK11eCJtOe npxMeB8U8 ·,.u 

pacura aa SBII xoupeTBYX npu8poJ n ·JI.ltepaol cn8npocaonu 

• taaxxx B11.8PBKX p8sK~III • 
.~ 

., , :~iopii :awpsliamT c•oil · 6naro.-apJioCTJ. E.n.IQitoBy aa :aailMs-

HJI8 It': p869't8! . \ . ., •\~ --..:• :"' " 

II 
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