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1, BseneHHe 

llpH o6cy*AeHHH peanbHOti 'laCTH aMnnHTYAbl PP - H PP - pacceSI

HHSI Bnepen 06bi'IHO nonal"'aiOT1 'ITO OTCYTCTByeT KaKast 6b! TO HH 6binO aa-
. /1/ . 

BHCHMOCTb OT CfiHHOB { CM,, HanpHMep, ) • To rna aMnnHTyAy pllCCestHHSJ 

{B na6opaTOpHoti CHCTeMe) MO)KHQ npencTaBHTb B BHAe 06bi'IHOI'O KOMnneK-

CHOI'O 'IHCna, CKa)KeM, ., 

{ 1 ) 

HopMHposKa Bbi6paHa TaK, 'IT06bi onTH'IecKast TeopeMa HMena BHA 

u + (cu ) = 477 A+ (cu) I k , rne k H cu srsnstroTCH cooTseTCTBeHHO 

HMnynbcoM H aneprHetl {n.c.) HyKnona. 
D 

0THOI1JeHHe + =a± nnsr TaKOti aMnnHTYAbl MO)KHO onpenenHTb 
+ 

no ee HHTep~epeHUHH C KynOHOBCKOti aMnnHTynotl, H3y'last paccestHHe Ha 
/2/ 

O'leHb Manbie yrnbi {eM., HanpHMep, ). HaM ynanocb uaiiTH s nHTepaType 

35 TaKHM cnoco6oM onpeneneHHbiX 3Ha'leHHti a nnsr P P -pacceSIUHst 
. x/ 

{ Ta6n. 1, pHc.1) , Boo6me aKcnepHMeHTanbHasr CHTyaUHSI He cosceM ynos· 

neTsopHTenbHa, KaK aTo narnsrnH~ BHAHO H3 paa6poca TO'IeK Ha pHc,l, 

x/ .n nsr pp 
TanbHOe ana'leHHe 

- pacCeSIHHSJ HaM H3BeCTHO TOnbKO OAHO SKcnepHMeH
a npH 11,9 fas/c/7/, 

3 



BbmH npetmpHHSITbi nonbiTKH TeopeTH'IeCKoro onpet~eneHHSI peanhHbiX 
/13-20/ . 

'18CTeil: aMnnHTYll H8 OCHOBe l!HCnepCHOHHbiX COOTHOIUeHHil: • 0l!H8KO 

BCe STH Bbi'IHCneHHSI Tpe6yiOT HeKOTOpbiX npel!nOnomeHH:ii 0 He<iJH3H'IeCKO:ii H 

/15-18/ . ~ 6 
8CHMnTOTH'IeCKOil: o6naCTSIX HnH TOnbKO 06 8CHMnTOTH'IeCKOH 0 nac-

/19-20/ .. /21/ 
TH 

1 
'ITO, OCo6eHHO nocne noSIBneHHSI cepnyXOBCKHX li8HHbiX no 

nonHbiM Ce'leHHSIM B38HMOl!eiiCTBHSI pa3nH'IHbiX '18CTHU1 npHBOl!SilliHX K HeK0-

TOpbiM coMHeHHSIM a cnpaael!nHBOCTH TeopeMbi lloMepaa'lyKa, sisnSieTCSI ae

menaTenhHbiM. noaTOMY npel!CTaanSieTCSI uenecoo6pa3HbiM saaoao paccMoT ~ 

peTh Bbi'IHCneHHe peanhHbiX '18CTe:ii aMnnHTYllo Y'IHTbiB8SI npH STOM HOBbie 
/21/ -

aKcnepHMe_HTanhHbie l!aHHbie no nonHbiM ce'leHHSIM P P - pacceSIHHSI H 
/9/ x/ 

no peanhHbiM '18CTSIM aMnnHTYllbl P P - pacceSIHHSI anepel! 

B aacTOSIIUeA pa6oTe ucnonbsyeTCSI HOBbiii Mot~enhao-aesaaHCHMbiA 
. . 

cnoco6 onpel!eneHHSI peanhHbiX '18CTe:ii 8MIInHTYll1 KOTOpblii B MOliH<iJHUHpo-
: /22/ + .. . . . 

· aaHHOM BHl!e aaMH paaee ucnonhsoaancSI t~nSI K- p - pacceSIHHSI. 

.. 
2. 0aHC8HHB MeTOll8 

AaanHTH'IecKaH cTpyKTypa aMnnHTYllbi (1) H KOMnneKcaoii aaepreTH-

H m o6o3H8'18IOT 
'leCKOil: nnOCKOCTH cu npel!CTaaneaa aa pHc.2, rl!e -.m 

. ' p ,p 

aaqano <iJH3H'IecKHX noporoa p p- u p p - pacceSIHHil: coorneTcTaeaao, 

m 
217

. - Ha'lano ae<iJH3H'IeCKOii o6nacTH, rr - nonomeaue nonroca. YlaTep-

aan Meml!y m P H cuo npel!CTaanSieT co6o:H aKcnepHMe~T~nhHO nnoxo 

H3BeCTHYIO HH3KOSHepreTH'IeCKYIO <iJH3H'IeCKYIO o6nacTh 

Onpet~enHM <iJYHKUHIO: 

ji p- pacceSIHHSI. 

· x/ X 6 OpOIUHil: 0 30p coapeMeHHOI'O COCTOSIHHSI· SKCnepHM~HTanhHblX H 

TeopeTH'IeCKHX l!8HHbiX . no a l!nSI p p - paccesiHHSI CM. a
1 

I. 

4 

r 

~(cu) D (cu). -1 

r_.cle. 

; 

' w ( 
l(cu) = _l_p J [-

4rr (c 
. mp 

J (cu 

W - aau6onbmaSI aaep1 

Tanhaoe saaqeaue nonaor 

03H8'18eT1 'ITO HHTerpHpO 

1 cu 1 ... W a aepxaeii non 

PaccMoTpHM saM~H 

npSIMOH nHHHH1 COel!HHSIIO 

H nonyoKpymHOCTH 8 (W ) 

F ( cu, 

Bl!Onh STOI'O KOHTypa H I 

HOCTH H KpOCCHHI'-CHMME 

~(cu) = . cu + mP 
1T [ (cu 17 



onpe.ueneHH.H peanbHbiX 
• /13-20/ .. 
oweHn:A • O.uHaKo 

*eHn:A o He~n:an:qecKoA H 

8CHMnTOTHqeCKOA Oonac

·-/21/ 
:oBCKHX ll8HHbiX no 

~HU, DpHBOll.HWHX K HeKo

repaHqyKa,- .HBn~eTC.H He

ta3HbiM 38HOBO paCCMOT ~ 

'b!B8.H npn: 9TOM HOBbie 

!1/ p-p 
- pacce.HHH.H H 

/9/ x/ 
i anepe.u 

.uenbHo-He3aBHCHMbiA 

OTOpb!A. B, ~~~H~H~Hpo-
+ K:- p - pacce.HHH.H. 

. '::· 
KOMnneKCHOA 9HepreTH-

-.m H m o6oaHaqaroT 
. p.' 'p 

:n:A COOT'BeTCTBeHHO, 

o*eHn:e. nonroca. 11HTep-, .. ,, ... 

crepn:Me!fT~nhHo nnoxo 
-. ' 

rh ... ji P~ .. pacce.HHH.H •. 

•KCnepHM~liTanhHbiX H 
~ CM. B/'2./ • . 

r.ue 

d(cu) 
cu+ mP 

D (cu) - D+(m P) + 
17 

[I(cu) + J ( cu ) ] 

l w a+ (cu') 
I(cu) = -P f [ 

4TT (cu' -m )(cu '+ cu) 

0' ( (U , ) 

·------] k , d (U, 

( cu '+ m )(cu '- cu ) mp P p 

J { (U ) 
f_(cu ') dcu' 

-Im f 
S(W) (cu '+mJ(cu'-cu) 

(2 ) 

{3) ' 

{4) 

W - H8HOOnbW8.H 9lieprH.H ( =s 50 faa) 1 npn: KOTOpoA H3BeCTHO 9KCnepn:MeH-

- /21/ Tanh Hoe 3HaqeHn:e nonHoro ceqeHH.H a ( cu ) pp- p~pce.HHH.H S ( W ) 

03HaqaeT, qTo HHTerpn:pOB8HHe npOBOllHTC.H no nonyOKPY*HOCTH pa.un:yca 

I cu I = W B aepxHeii: nonynnocKOCTH. 

PaCCMOTpHM 38MKliyTbiii: KOHTyp B cu - nnoCKOCTII
1 

COCTO.H!IlHii: H3 

npSIMOii: niiliHII1 COe.UIIHSIIO!Ileii: TOqKH -W + j £ II W + i£ (£ -> 0+ ) , 

H nonyoKPY*HOCTH S (W ) • llpn:MeHSISI TeopeMY Kowii K ~YHKUHH_ . 

F ( cu '; cu) 
f {cu ') 

(cu'+m )(cu'-cu) 
p 

(5) 

BllOnb 9TOro KOHTypa II HCnonb3YSI XOpOWO H3BeCTHbie CBOACTBa aHanHTIIq -

HOCTH H KpOCCHHr-C.HMMeTpHH 

d ( cu) = . cu + mP 
1T 

f + ( CU ) , nerKO nOK838Tb
1 

qTo 

] ' (6) 

5 



rile 

H 

(JJ" 

X ( rr) 

m 2 -2m
2 

1T ..... p 

2mP 

g 2 [(m -m )
2

- m
2 l 

1T 1T p p 

4m 2 
p 

2 
g rr - KOHCT8HT8 CBSI3H .. p P 1T • 

Ecnn npellrrono:lKHTb cnpaBellnHBOCTb TeopeMbi TioMepaH'IyKa, TO B npe-

Jlene W -> oo COOTHOUleHHe, rrOny'leHHOe rrpnpaBHHBSHHeM (2) H (6), CBO-

, llHTCSI K 06bl'IHOMY /lHCrrepCHOHHOMY COOTHOUleHIUO Jlnst f_(ru) C OllHHM Bbl-

'IHTSHHeM y p 'p;..rropora. 0JlH8KO cnpaBellnHBOCTb COOTHOUleHHSI; rrony'leH-

'> 
HOI'O TSKHM cnoco60M1 'rrpH KOHe'IHOH 9Hepi'HH W . HHKSK He 38BHCHT OT 

8CHMITTOTH'IeCKOI'O ITOBe/leHHH aMrrnHTYil pacceSIHHRo . 

TionHble Ce'leHHSI p p -paccestHHSI U + (ru) 9KCrrepHMeHT8nbHO H3BeCT-

/7 23 24/ Hbl 1 1 · B HHTepaane 0,06 fsa/c ~ k ~ 24 fsa/c, HH:lKe 0,06 fsa/c 

OHH MOI'YT 6biTb JlnSI HalllHX ueneii /lOCTaTO'IHO XOpOlllO Bbl'IHCneHbl H8 ''ocHQ

Be rrpu6nu:lKeHHSI 9<fl<fleKTHBHOI'O p8JlHYC8 C a=- 17±.012 <flM1 r '=2;83±.0,03 ·¢M
1251 

• 
/21 ;23 24 26/ 

U (ru) 9KCrrepHMeHTanbHO H3BeCTHbl 
1 1 

B HHTepBane ru < ru < W , 0- -

I'lle (JJ 0 = 0,996 rsa. 

Ecnn npeJlrrono:lKHTb, 'ITO u + (ru) He MeasteTcst cyUleCTBeHHO B HHTep

aane OT 24 rsa/c llO 50 rsa/c, 'ITO H3BeCTHO 3H8'19HH9 D+ ( m p) • H noKa 

OTBne'lbCSI OT He3H8HHSI 3H8'19HHH u_(ru ) B HHTepaane mp ::; ru ~ ruo 

H OT .He3H8HHSI J (ru) t TO MO:lKHO no <flopMyne (2) Bbl'IHCRHTb 9KCrrepnMeH-

TanhHbl9 3H8'19HHSI <flyHKUHH fl (ru) BO BCeX TO'IK8X1 I'll9 H3BeCTHbl 3H8'19-

6 

r 

[ 

HHSI . D t. • C Jlpyroii · c\ 
; •j 

B BUlle CYMMbl BKR8JlOB . \ 
',; 

l13 .ypaBH9HHSI ( 6) 

I'R8/lKOH B o6naCTH 9Hepl 
) 

9KCrrepHM9HT8RbHbiX J:laHE 
:' ~ 

·. -!:!. ( ru ) npn cpellHHXH ! 

aKn~llOB OT OTHOCHTenbH'c 

'ITO fl ( ru ) MO:lK9T 6b~Tb 

CyUlHOCTh Hawero M~To.ii 

· rrapaMeTpH38UHSI /). ( ru )j 

rrony'IHTb 6biCTpO CXO/lSIII 

0/lHOI'O H3 B8pH8HTOB KOI 

ellHHCTBeHHhiMH CHHI'YRSIJ ., 
rr -nomoc n lle¢nauqeci 

BneJleM Hoayro . rreJ 

g 

TipH ITOMOIIIH ITOilXOi 

rrpe/lCTSBnSieT co6oii KOHl 

BCIO ru - rrnOCKOCTb B 

cTaaneHa Ha puc. 3. OT~ 

H8 OKpy:lKHOCTb 1 Mbl · TeM 

o6naCTb H TSKHM o6pa30 

B 9TOH o6naCTH. <l>yHKUH 

KpoMe nonroca . g = g rr • 

Ha f - g rr t TO HOBYIO cj: 



IloMepaH'IyKa, TO B npe

BHHeM (2) H (6), CBQ

IH f_(w) C OJlHHM Bbi

OOTHOllleHHH; nony'leH

HHK8K He 3aBHCHT OT 

epHMeHTanbHO H3BeCT-

4 rae/c, all:)Ke o;o6 rae/c 

mo Bhi'IHcneHhi · a a · 'ocao-: · 
.•. ·. ·. . /25/ , 

?M, r =2 ;88±.0,03 · !jJM . • 

HHTepeane w
0 
~w < W, 

I CyllleCTBeHHO B HHTep

lHHe B+ ( m P ) , H noxa 

ane · m p' -::; w ~ w o 

bi'IHCnHTb aKcnepnMeH- ·-

1 I"]le H3BeCTHbi 3H8'1e-

HHH Dt • C npyrofi · cTopoHhi, ypaeaeane (6) npencTaBnHeT fl. ( w ) 

B BHJle CyMMbl BKnaJlOB H3 He!jJH3HtieCKOfi oonaCTHo 

Yfa ypaBHeHHH (6) HCH01 'ITO !jlyHKUHH fl. ( W ) HBnHeTCH OTHOCHTenbHO 

rnanKofi B oonacTn aaeprnfi, rne oaa MO)KeT OhiTb Bhi'Incneaa aa ocaoee 

SKCnepHMeHTanbHb!X Jl8HHhiX. 3TO HBnHeTCH cneJlCTBIIeM TOI"O ljlaKTa 1 'ITO 

fl. ( w ) npn cpenanx n 5onhninx aaeprnHx I w I Bhipa)KaeTCH KaK cyMMa 

BKna)lOB OT OTHOC!ITenbHO OTJlaneHHbiX aHeprnfi. IloaTOMY MO)KHO HBJleSITbCH 

'ITO fl. ( W ) MO)KeT Oh!Tb Bblpa)KeHa rlpH DOMOlllH Manoro 'IHCna napaMeTpOB~ 

CymHOCTb Halllel"O MeTOJl8 COCTOIIT B TOM 1 'ITO Ha OCHOBe ypaBHeHHH (2) 

napaMeTpnsaunH fl. ( w) oaHa'laeT TaK)Ke napaMeTpnsauniO D± ~w),. Mo)KHO 

nony'IHTb ObiCTpO , CXOJlHIIleeCSI pa3nO)KeHHe JlnH !jlyHKUHH fl. ( W) DpH DOMOlllH 

OJlHOI"O II3 aapnaHTOB KOHijlOpMHOI"O OTOopa*eHHH. l13 puc. 2 BIIJlH01 'ITO 

e)l!IHCTBeHHhiMH CHHI"ynHpHOCTHMH fl. (w) B W - nnOCKOCTH HBnHeTCH 

11. -noniOc n. lie!jlnan'lecKnfi paapea, coennH.iiiOmnfi TO'IKH w 
2 11 

n mP 

BaeneM aoayiO nepeMeHHyiO: 

e Vw -wo -..Jw - (<) 277 (.7) 

Vw -w +V""w -w 
0 277 

IlpH DOMOlllH DOJlXOJlHlllei"O Bb!OOpa KBaJlpaTHbiX KOpllefi ypaBHeHHe (7) 

npencTaanSieT cooofi Koa¢opMaoe oToopa)Keane f( w ) , KoTopoe npeoopaayeT 

BCIO (<) . - nn~CKOCTb B enHHH.'IHblll Kpyr I e I = I. . e - nnoCKOCTb npen-

CTaaneaa Ha puc. 3. 0TMeTHM1 'ITO OTOOp8)1{8SJ HHTepaan m · (' w . < w 
p - 0 

Ha OKpy)KHOCTb 1 Mbl TeM CaMhiM K8K 6bi 'BKniOqaeM ero B He!jl!I31I'IeCKYIO 

oonaCTb H T8KHM oopa30M II30aangeMCH OT HeOOXOJliiMOCTH 3H8Tb a_ ( W ) 

B STOll oonaCTH. ct>yHKUHH fl. (f) aaaniiTH'IHa BO BCeM enHHH'IHOM Kpyre, 

KPOMe noniOca . e = e 11 • Ecnn 9TOT noniOC ycTp8HHTb, YMH0)1{8SJ. fl. (f) 

Ha e - e 11. I TO HOBYIO !jlyHKUIIIO H (e) MO)K}IO paanmKIITb B CTeneaaofi PHJl 

7 



00 n 

3 n e (8) H(g) s (g -e
17

) ~(0 =I 
n=<l 

KOTOpb!H CXO.IlllTCSI .n'nn I e I <: 1. 

KpoMe Toro, nyTeM BBe.neHnsr. nepeMeHHOH 

TJ 
...;w t<il - ...;w - cu (9) 

...;w + cu + ...;w - cu 

cu - 'nnocKoCTh MO:lKHO oTo6pasnTh B e.nnHll'IHbiii Kpyr . I TJ I = 1 TaKnM 

~ o6pasoM, 'ITO acuMnTOTll'lecKasr o6nacTh, T.e. I cu I > IW I , nona.naeT Ha 
cu +mp . . ~' ... 

OKpy:lKHOCTb (puc. 4) • TioaTOMY 8CHMTITOTH'leCKHH BKna.n J (cu ) 
1T 

.. 
B cpyHKUll!O ~ ( CU ) MO:lKHO npe.llCT8BllTb B Bll.lle CTeneHHOI'O pSI.((a 

oo n 

CU ~J{cu) = .l bn TJ 
-- n=O 1T 

(10) 

KOTOpbiii cxoJlnTcsr .nnst I TJ I < 1. 

l1 T8K
1

. MO:lKHO CK838Tb 1 'ITO H8lll MeTO.Il. CBOJlllTCSI K' napaMeTpll38Ullll 

BHyTpn oKpy:lKHOCTeii aKcnepnMeHTanbHO nsMepsr~Moii cpyHKUllll 

G (cu) =~(cu) ~..II...- J (cu) (11) 

1T 

8 

B .cne.nyiOl!leii cpopMe: 

G (cu) :=~ 

$ Cne.nyeT oTMeTnTh! 

MO:lKeT npeJlCT8BHTb. ~ (
1
c. 

K8K HH3K09HepreTll'leCKll1 

pas pes) i. T8K ll Bb!COK~9~ 
cu = t W ). B. HHTepec 

,. ·.- .·.·f 

ll3BeCTHO 9KCnepHMeHT8~ 
npe.a:ciaanl'h G (cu ) us-: 

K8K BTOpOH psl.ll CaM llO; 

9Hepi'eTll'leCKllX . CllHI'ynSI] 

l1s o6l!lnx · coo6pa:lKc 

B ( 12) CXOJlSITC S1 6b!CTpe 

Hoii pa6oTe Bbi'IHcnstnnc~ 

Bll.llHO na pnc. 3 n 4, no 

G (cu ) naaeCTHa aKcnepHl 

( aneao) oT ueHTpa · n He 

nocpeACTBeHHOii · . 6nns 

nnch AononHnTenhHbie· KO 

., 

v 



(8) 

(9) 

rfi Kpyr 1 TJ 1 = 1 . TaKHM 

I > IW I , nona.uaeT Ha 

.BKna.u w + mp J (w ) 
1T 

:TeneHHoro pn.lta 

(10) 

:HTCH K napa~eTpHSaUHH 

Wfi rpyHKUHH 

(11) 
' . 

i 

1 
l 

J 

J 

a .cne.uy10mefi rpopMe: 

G ( w ) 
l (12) 

Cne.uyeT OTM9THTb, qTo HH O.UHH H3 pSI.UOB B (12) CaM no Ce6e He 

MO>KeT npe.ucTaBHTbG( w ). 11s (4), (6) H (12) BH.UHO, qTo G(w) HMeeT 

KaK HH3K09HepreTHqeCKHe CHHI'ynnpHOCTH ( 1T - nOnlOC H HerpHSHqeCKHfi 

paspes)t TaK H BhlCOK09HepreTnqeCKHH paspes (c TOqKaMH BeTBneHHSI npH 

w = t. W ) • B HHTepecy10mefi Hac aHepreTnqecK.ofi o6nacTH, r.ue G ( w ) 

HSBeCTHO 9KCnepHMeHTanbH00 nepBb!H pn.u B ( 12) He MO>KeT CaM no ce6e 

npe.uciaBHTb G (w ) ns-sa BbiCOKoaHepreTnqecKoro paspesa, a .To apeMn 

KaK BTOpOii psi.U CaM no ce6e He MO>KeT npe.UCTBBHTb G (w) H3-3a HH3K0-

9HepreTHqeCKHX CHHI'ynnpHOCTefi. 

/22/ 
11s o6mnx' coo6pa>KeHHfi !I ns onbiTa pa6oTbi ncHo, qTo pn.Ubi 

B ( 12) CXO.USITCSI 6biCTpee B6n
1

H3H UeHTpOB OKpy>KHOCT~fi. llOCKOnbKY. B .UaH

HOH pa60Te BblqHcnnnHCb peanbHbie qaCTH TOnbKO p p -paCCeSIHHSI, TO, KBK 

BH.UHO ns pnc. 3 H 4, nono>KeHne He6naronpnnTHo, Ta·K KaK o6nacTbi r.ue 

G (w ) nsaecTHa 9KcnepnMeHTanbHo, B o6onx Kpyrax pacnono>KeHa · anpaao 

(aneao) OT UeHTpa H He HcnonbsyeTCSI BCSI o6naCTb XOpomefi CXO.UHMOCTH B He-

nocpe.UCTBeHHOH 6nH30CTH OT UeHTpa , noaToMy npHMeH!f-. 

nHCb .UOnOnHHTenbHble KOHrpOpMHble OT06pa>KeHHSI 

( 13) 

TJ q 
( 14) 

l q TJ 

9 



I")le r 1i q - H9KOT0pb19 rroeTORHHbl9o 8TH OTU6pa)KeHHR Il03BOnRIOT 

"rrepeJlBHI"aTb" o6naeTb 1 r)le G (co) H3BeeTHa H3 aKerrepHMeHTa, BJlOnb 

peanbHhiX oeeii rrpH <iJHKeHp6BaHHhiX KOHe'IHhiX TO'IKax g (co 0 ) , g( co 217 ) , 

"' ( -W ) 11 . "' (+ W ) • 

T aKHM o6paaoM, MO)KHO HaHTH orrTHManhHoe rrono)KeHHe Ha peanhHhiX 

oegx o6naeTeii, I"Jle G ( ill ) H3BeeTHa H3. · aKerrepH'MeHTa. 

KpoMe Toro, B rrpaKTH'Ieeimx pae'IeTax 'IJneH D + (m P ·) B (2) orryeKan

eR, rrocKonhKY aHanHTU'IeeKHe eBoiieTBa G (co) rrpH aTOM He MeHRIOTeR, 

a OUIH6Ka yMeHbillaeTeR. 

3. Pae'IeT 

B XO)le Bbi'IHCne!lHH 1 cne)lyR 06bt'IHbiM eTaTHeTH'IeCKHM KpHTepHRM 1 . 

Mbi.:Bb!ReHHnH, 'ITO OllTHM8nhllbiM 'IJHenoM rrapaMeTpOB RBnReTCR 6- a 0 .;. a 2 

H b 
0 

..;. b 
2

• CyMMapaoe 3Ha'IeHH!:! x. 2 npH aTOM paBHO 145,4 JlnR 37 To-

" 'IeK. CpeJlH aTHX TO'IeK meeTb - npH p = 1,29, 1,39; 1,54; 10, 11; 19,33 

H 26,42 faBI e HMeiOT aHOManbHO ·6onbillHe 3Ha'Jei!HR x1 24,8; 42,7; ·16,6; 

10,1 j 7,3; 9,1 e<?OTBeTCTBeHIIO. fl 0:3TOMY :3TH TO'IK!i 6hinH OT6pOillel!hl 

1i .Bbi'IJHeneHHSI IlOBTOpel!hlo 0Ka3anoeb 1 'ITO IlpH TOM )Ke ( 110-!lpe)KI!eMy Oil- ~ 

) 
2 . 2 

THManhi!OM 'IHene· napaMeTpoB aaa'Iei!He x paBIIO 13,9 • .3aa'Iei!Hst X 
''\....-..,, . 

OTJlenhHhiX TO'IeK, KaK rrpaBnno, ae rrpeBhiillaiOT e)lHIIHUhi. 

4. PeaynhTaThi n BhiBOJlhi 

PeaynbTUTbl Bbl'IHCneHHH IlpH~e)leHhl B Ta6n. 2 li B BH)le KpliBOH Ha 

pHe. 1. 

1JTO KaeaeTest OT6pomeHHhiX TO'IeK, TO 3Ha'IeHUSI a IlpH P = 10,11 faBle; 
. 1101 
19,33 faBle H 26,42 faBle UMeiOT1 O'IeBHJlH01 381!H)Kei!Hhle OillH6KH 1 

. 141 
a Benn'IliHhi a rrpH p = 1,29 faBle; 1,39 faBle H 1,54 faBle nH6o 

10 

ll 
ll 

q· 
J 
•J 

rrpoeTo omH60'IHhi , .im6o; 

)l!iellepeHOHHb!X COOTHOill~ 

e!lHHOB B p p- paceeRHiill 

HOBbie !i3MepeHHR a B 

B aaKniO'IeHHe Heoey 

fu:j aHanHTHtieeKH. IlpOJlOn; ·' . -. . 

p p -paeceRHHR B o6n~c 

H TaKHM o6paaoM rrony'In 
', . i 

pac'IeT, OJlHaKo, rroKaaa: 
1 

'a TO e)lenaTb H9B03MO)KH0 

Bhtpa)KaJO rny6oKyro 

. 3aMe'IJaHHR li yKa3aHHR1 .~ 

ropeUKOMY H n.H. CTpyH 

1,; A. Beaepenn. Y<PH 

2. B.A. HnKHTHII. ITpo611 

SI)lpa, T.1, CTp. 9, D. 

3. J.D. Dowell et al., 

g 252 '(1964). 

4. L.M.C. Dutton, H.B 

258, 245 (1967). 

5. n.<P.· K!ipHnnoBa li :Jl] 

6. P. Grossmann et .·; 

7. K.J. Foley et al. l 

8. A.E. 'l'aylor et al. 

9. B.A. HHKHTHH. D.oKm 

BhteoKHX aaeprnii, K1 



KeHHSI IT03BOn51IOT 

lpHMeHTa, BJlOnb 

f ( cuo ) • g( cu 2rr ) 

):1KeHHe ua peanbHhiX 

f Cm P ) B (2) onycKan-

•TOM He MeHSIIOTCSI, 

e.CKHM KpuTepHSJM, . 

SIBnSJeTCSI 6- a 
0 

.. a 
2 

lBHO. 145,4 JlnSJ 37 T0-

1,54; 10,11; 19,33 
2 24,8; 42,7; 16,5; 

InH OT6pOI11eHbl 

l .( rro-rrpe:1KHeMy orr-

3,9. 3Ha'leHHSI X 2 

HUh!. 

B BUJle KpHBOii: Ha 

a rrpn P = 10,11faa/c;

IH:1KeHHhie 0111H6KH, 

1,54 faB/c/
41 

nn5o 

,I 

1 ,/ 

•' 

ITpOCTO OIIIH60'1Hbl , nH60, ecnH He. OTKa3biBaTbCSI OT CITpaBeJlnHBOCTH 

JlHCITepCHOHHhiX COOTHOIIIeHHii:, HMeeT MeCTO aHOManbHaSI 3aBHCIIMOCTb OT 

CITHHOB B p p- paccestHHH B 9TOii: o6naCTH 9HeprHii:. TioaTOMy :1KenaTenbHbl 

HOBbie H3MepeHHSI a B o6naCTH p = 1 of 2· faBfC. 

B 3aKniO'IeHHe Heo6XOJlHMO OTMeTHTb, 'ITO B npHHUHne M0:1KHO 6hmo 

6bi aHanHTHtieCKH. npoaon:1KHTb napaMeTpH30BaHHyiO HaMH aMnnHTYJlY 

p p -paccestHHst a o6nacTb p p - paccestHHst, a TaK:1Ke 11 K rr -rronrocy 

H TaKHM o6pa30M nony'IHTb caeaeHHSI o D (cu ) H g~ TipaKTH'IeCKHii: 
/22/ 

pac'leT, oaaaKo, noKa3an, 'ITo, KaK 11 B cnyqae K:!:: p - paccesrunsr , 

aTo caenaTb aeB03M0:1KHO H3-3a 6onblllOii: uecTa6nnbHOCTH TaKoii: npoueayphi. · 

Bhipa:1KaiO rny6oKyro 6naroaapHOCTb H.M. KyHHY 3a MHoro'lncneHHhie 

'3aMe'I8HHSI H yKa3aHHSI, a TaK:1Ke B.n. nro50illHUy, B.A. HHKIITHHy, MoHo Tioa

ropeUKOMY H n.H. CTpyHC)By 3a none3Hble o6cy:1KJleHHSio 
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3HaqeHH11 

~.}(fi_tjc) · cf,I'P I Ail-ff' 

0,44 1,85! 0,20 

0,54 . I 955t 0,12 

0,56. I,36t 0,15 

o,85 
+ .· o, 71- 0,16 

0,93 _0,62± o,I5 

1,29 - 0,76± 0,13 
. + 

1,39 ~ 0,58- 0;06 

1,54 -_o,32t o,o7 

·1,69 
+ . 

o,1~ o,16 

1,70 + - 0,007- 0,07( 

2,78 - 0,12± 0,07 
. + 3,83 ·" 0,24~ 0,08 
. + 

4,85 · - o,38- o,ro 

6,87 - 0,30± 0,07 

7,81 - 0,331! 0,03• 

7,85 
. '+ . 

- 0,29- 0,03 

7,92: -- 0,247! 0,08: 

8,89 -- o,:n: o,o8 

9,39 - 0,319! 0,-04 

9,86 - 0,345± 0, OJ; 

x)3HaqeHH 



5); 1:!, 164 (1965). 

t,). 

965). 

.Q, 20!) (1962). 

it., 12., 185 (1964). 

i). 

VI~ P2-3sso, ny6aa, 1968. 

, 57 A, 219 (1968). 

;to, . .§1, 225 (1969). 

69). 

leen. Pre print· JINR, 

~eHTapHbiX "'BCTH!l, M.,· 

{Phys.,41j42, 53 (1967). 

ict._Wilkinson (North-

171 (1966). 

;,, 

lbCKHii: OT.rlen_. 
i; . 

TAEJIHgA I 

3Ha'!leHHJI dl'l' =: ( R.e .i j Imj;) , noJiyqeHHHe 
HHTep~epeHUHOHHHM MeTOAPM 

f.tJ-(r;tjc) c/.1" I A-'ft' CCHJIIta fl .. l(f"it/c) ot,, !: tldpp CCHJ!Ita 

0,44 1,85:!: 0,20 sx) 9,94. -0,302± o, 07I 7 

0,54 1,55:!: 0,12 3x) IO,OO -0,33o± 0,035 IO 

0,56 I,J6± 0,15 3x) IO,II -0,430:!: 0,043 IO 

0,85 O, 7I± O,I6 3x) I0,89 -0,26 ± 0~05 5 

0,93 _ o,62± o,I5 3 x) ·. II,94. -0,290:!: 0,033 7 

I,29 - 0976:!: O,I3 4 I2,I4 -0,258:!:0,067 7 

- 0,58:!: 0;06 
: 

14,03 -o,2i2± o,o:n I,39_ 4 7 

1 954 - 0,32± 0,07 4 17,82 -0,307:!: o, 065 7 
;I,69' O,Io± O,I6 4 19,22 -0,2Lp:!: 0,024 9 

I,70 - 0,007± 0,070. 3 19,33 -0,330:!: 0,033 IO .. ,~ 

2,78 - 0,12± 0,07 5 20,24 -0,205:!: 0,033 7 
~ 

3,83 ... 0,24± 0,08 6 24,00 -O,I9 :!: 0,09 II 

4,85" - 0,38:!: O,IO 5 24,12 '-0,157 :!: 0,038 7 

6,87 - o,3o± o, 07 . 5 26,12 -0,154 ± 0,045' 7 

7,8I - 0,33I± 0,034 7 26,42 -0,320-± 0,033 IO 

7,85. - 0,29"± 0,03 8 27,50 -0,23 :!: O,I3 12 

7,92; -- 0,247± 0,082 7 39,93 :::.O,I8'f- 0,024 9 

8,89 --0,33:!: 0,08 5 50,93 -O,IJ7 to,03o 9 

9,39 ~ 0,3I9:!: 0,040 9 56,93 . -O;I35 ±o, 040 9 

9,86 - 0,345:!: 0,038 7 70,93 -O,II9 :!: O,OI7 9 

x)3Ha'lleHHe ~PP llOJiy'lleHO Ha OCHOBe ~30BOrO. aHa.JIH3a •. 
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!.A.:S JII.Y,A 2 

BaqwcneHBHe 3HaqeHHa ~,~ 

. C4 r (rille) d.pp 

0,5 ! 16! 
. ·0,6 I,4I 

0,7 11!3 
o,8 0,85 
0,9 0,67 
I 0 ·' 0,55 
111 0,42 
1,2 o,3o 
I,3 o,18 
1,4 o,1o 

i.:. 1,5 o,o8 ~· ,; ... 
t 

. 1,6 0,03 
1,7 ...o,o5 

. 1,8. ..0106 
1,9 ..o,07 
2,0 ""9,09 
2,1 -o,1o 
2,2 -o,II 
2,3 -01!3 
2,4 -o,I4 
2,5 -0,!5 
2,6 . -o,I7 
2,7 ..o,I8 
2,8 ..01!9 
2,9 · ...01!9 
3,0 ..0,20 

14 

f;.j ( fil/c) 

4,0 
s,o 
6,0 
7,0 
8,o 
9,0 

1o,o 
. II,O 
12,0 
13,0 
14,0 
15,0 
16,0 
17,0 
18,o 
19,0 
20,0 
21,0 
22,0 
23,0 
24,0 
25,0 
30,0 
35,0 
39,0 

dopp 

-o,22. 
-o,24 
-o,26 
-o,28 
-o,30 
.;..o,3I 
..0,32 
..0,31 
..0131 
-o,29 
-o,28 
..0,26 
-o,25 
-o,24 
..0,23· 
...0121 
..0,21 
..0,20 
~ •. 20 

. -0,19 
-0,!9 
..0,!9 
..0119 
-01!9 
..o,18 

. ~· . 

I 

I 

l 
1 
I 

I .r 

' - Cl5 1 

Puc, 1,. 3KcnepuMeJ 
COCOA TeopeTHqeCKE 



lc) c:J.pp 

-o,22 
-o,24 

. -o,26 
-o,2a 
-o,30 
...0,31 
-o,32 
~,31 
...013! i 
-o,29 .1 ...0,28. r 
..0,26 . 
-o,25 
-o,24 

.. ..0,23. 
...0121 
-o,21· 
...0,20 
~._20 
..0119 

.I 
-o,I9 
...0 I9 · . .. 

...01!9 
-o,I9 
..o~ra 

~., --

0 

-a~ 

-Q.8 

l-[3] i-(&] 
i -[4] ~-[9]. 

I-[5] i -[10j 
~-[6] I-[11] 
l-[7] I-[1~ 

~ 

4 6 a 10 20 
P.ADJ., F;6jc 

PHc. 1. 3xcnepHMeHrallbHble SHa'leHHSI a •• , KpHBaSI npeJlcrasnSJer 
cooolt reoperu'lecxue SHa'leHHSI a •• , nony'leHHhle B llBHHOlt pa6ore. 
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P11c, 2, AaanHTHqecKall CTPYKTypa aMnnHTYAbi s KoMnneKCHoll aaepreTIIqec

Koll "' -nnOCKOCTH, L!i!pHall TOqKa II nonoca 03HaqaJOT llOlliOC II Het\JH3H

'l:JeCKHit pa3pe3 COOTB8TCTB8HHO. 3awTpHXOB8HHbie D0110Cbl COOTBeTCTBYIOT 

t\JH3HqeCKHM o6naCTliM, 
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