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A H H o T a u u H 

Yl3y'lanocb ynpyroe pacceHHHe 
- EsB 1t.. -Me3oHoB c HMnynbCOM 6,8-c--

Ha npOTOHaX B nponaHOBOH ny3bipbKOBOH KaMepe. ilonytieHbi UOliHOe H .D.H{pci:Jepe H-

UH81IbHOe ceqeHHH ynpyroro pacceHHHH H8 OCHOBe 213 cnyqaeB B3aHMO.lleacTBHH 1 

a TaK}Ke oueHeHo nonHoe ce'leHue rr- - p B38HMO.lleacTBHH: 

c;-t = 30!:. 5 m.8 

Haii.D.eHo , 'ITO ynpyroe pacceHHHe B npe.D.enax owu6oK sKcnepHMSHTa cornacyeT-

CH C MO.D.ellb!O npOTOHa B BH.lle O.llHOpO.llHOH cci:Jepbl C pe3KHMU rpaHHUaMH: 

-13 R ==:. 1, 05. 10 CM 
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PacceHHue Jt -Me30HOB Ha npoToHax npn: 6onhwux aHepruHx, Korna nnuHa 

BOJIHbi ne-BpoitJIH MHOI"'O MeHbWe 9cPcPeKTHBHOH 06JiaCTH B38HMOLleUCTBUH 1 MO)KeT 

naTh xopowyro HHcPOPMauuro o cTpyKType npoToHoB. B naHHOli pa6oTe LlJIH Hccne-

rrr- Ban 
Ll OBBHUH ynpyroro pacceHHUH .J C.. -Me30HOB C lfMITYJihCOM 6,8 - Ha npOT0-

-13 c 
H8X1 LlJllfH8 BOJIHbi }\" = 0,112 X 10 CM, rrpHMeHHJI8Ch 24-JIMTpOBaH ny3blpbKOB8H 

nporraHoBaH KaMepa ITOMeUl8BlL8HCH B MBI"'HHTHOM. none 13 700 9pCTeLl. 

Ha pHcyHKe 1 noKaaaHo pacnono*eHue KaMephr H npyroro o6opynoBaHHH B 

ny':!Ke Jr -Me30HOB 
2 

• no 112 ny':lKOBbiM TpeKaM 1 lf3MepeHHbiM B K8Mepe 1 

6brno rrony':leHo HMrrynhCHOe pacrrpeneneHHe J[ · -MeaoHoB, OHO npHBeneHo Ha pH

Ban 
cyHKe 2. CpenHee aHa':leHHe uMnynhca paBHo 6,8 ±.0,6 C 

06pa6oTKa H peaynhTBThl HaMepeHHii 

npOCMOTp ITOJiy':leHHbiX KaMepHbiX CHHMKOB npOH3BOLllinCH Ha CTepeonyne LlB8)K• 

Ll hi p83HbiMU npOCMOTpUlHKBMH. Bcero 6hlno rrpocMoTpeHo oKono 3500 KanpoB. 

l-13 BCeX LlBYXJiy':leBbiX 3Be3Ll 6biJIO OT06paHO 550 CJiy':laeB, H8ITOMHH8 lOUllfX ynpyroe 

If KBaan:ynpyroe pacceHHHe. KoopnHHaThl TO':leK aaaHMOLlelicTBHH H TpeKoB Ha o6o-

HX CTepeOK8Llp8X lf3MepHJIIICh H8 lf3Mepn:TeJibHbiX MHKpOCKOITBX. 

PeayJibT8Tbi STHX lf3 MepeHHll o6pa6aT biBBJIHCb 9JieKTpOHHo-c':leTHOll M8WHHOfi 1 

KOTOpaH BhlriaBaJia npOCTpaHCTBeHHhle KOOpLlHH8Thl TpeKOB, BeJIM':lHHy rrpo6era rrpOTO-

Ha OT.LlB':lH lnpH ocTaaoBKaxl, yron pacceHHHH Jt- -MeaoHa ~. yron npoToHa 

OTLl8':llf ef I 8311MYT8JlbHbie YI"'Jlbl .Jr- -Me3oHa 11 rrpOTOHa OTLl8':!11 'In If fp 
Own6Ka B yrnax e:Jt H Bp 6hiJia onpeneneHa Ha OCHOB8HI1H LlBYX He3aBHCHMhiX 

H3MepeHI1li 80 

26' ' a tJ. e, cnyqaea. HailneHo, ':!To cpenHeKBanpaTH':!HaH owH6Ka Ll fi7r paBHa 

0 
1 14, • nonpaBKa Ha KpHBH3HY TpeKOB BBOLlHJl8Ch, XOTH OHa He 

npeBhrwana 20'. 

Cny':laH ynpyroro I Jt-- p I - pacceHHHH HLleHTHcPHUHpoBaJIHCb no cnenyromHM 

I. KoMrrnaHapHOCTh. 3a Mepy KoMnnaHapHOCTH 6bm Bbr6paH yron Me*LlY nno

CKOCThro, o6pa30B8HHOH nanaiOIIllfM If pacceHHHbiM Me30HOM 1 If nJIOCKOCTbi0 1 o6paao

B8HHOfi naLlBIOUllfM Me30HOM If npOTOHOM OTLlB':lM. 3TOT YI"'OJI paBeH MOLlYJIIO p83HO-

CTM 83MMyTaJibHbiX YI"'JIOB: ~ '/ = I lf P - '!1( I • KoMnnaHapHhiMM C':luTa-
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nrrcb cnyqarr, .llSISI KOTOphrx A 'j' He npeBbii.llana .llBOiiHoii cpe,llHeKBa,llpaTII'IHOii 

OI.l1II6KII. Pacnpe.lleneHIIe Bcex 550 cnyqaeB no napaMeTpy KOMnnaHapHocTII npiiBe.lle

HO Ha piiC, 3, 

2. YrnoBaH KOppenHUHH. o~ono KoppenHUIIOHHOii KpiiBOii &n: = f (e.PJ-
,llSISI IIMnynbCa 5[ -MeaoHa 6,8 SaBle Bhrnenstnacb o6naeTb, onpe,llenst€7Mast 

.llBOiiHoii cpe.llHeKBa.llpaTII'IHoii OI.l1II6Koii. Cny'Iaii ynpyroro pacceSIHHSI .llOSimHhi 

P.8XO.lliiTbeSI B 9Toii o6naeTrr, Ha prre. 4 noKa3aHo pacnpe.lleneHrre Bcex cnyqaeB 

no OTKIIOHeHIIID OT KOppeSIHUIIOHHOfi KpiiBOfi, 3a Mepy OTKIIOHeHIISI npiiHSITa .llBOii

HaSI epe,llHeKBa,llp8TII'IHaH OI.l1IT6Ka Ll e 
3, npo6er npOTOHa OT.[l8'III lnpii OeTaHOBKel, 3TOT XpiiTepiiii IIenOSib30B8H 

nprr6niiarrTenbHo B 30% enyqaeB. 

YJa Bcex rraMepeHHbiX II o6pa6oTaHHbiX 550 cny'IaeB 6bmo oTo6paHo 218 cny

qaeB, npH3HBHHhiX ynpyrrrMII. Pacnpe,lleneHrre 9TIIX 218 cnyqaeB ynpyroro I :J'C--? I 

- paccestHIISI no .llSIHHe KaMepbr npuBe,lleHo Ha prrc. 5. B Ka'IecTBe a¢¢eKTIIBHoii 

o6nacTII B3SIT8 ueHTp81lbH8SI If8CTb KaMepbi .llllliHOH 43 CM, 06maSI .lliiHHa KaMepbi 

55 eM. B a¢¢eKTHBHofi o6nacTrr HaXO.llSITCSI 213 cnyqaeB ua 218. Pacnpe.lleneHrre 

9THX 213 cnyqaeB no 83HMYT8SlbHOMY yrny IIpOTOH8 OT.ll8'IH npHBe.[leHO H8 pHe,6. 

B 113 Clly'IaSIX npoTOH OT.ll8'IH SieTHT BBepx, B 100- BHH3; B 115 

SIX - BneBo, B 98 - BnpaBo. TaK KBK pacnpe.lleneHHe no aarrMyTanbHOMY 

npOTOH8 OT.ll8'IH H30TponH0 1 nonpaBKH Ha noTepH B o6naeTH, 6SIH3KOfi K 

He BBO,llliiiHCb, 

enyqa-

yrny 

tD =+ 90o 
Jp - I 

OueHKa .llOSIH KBa3Hynpyrrrx eny'IaeB B nonHOM 'IRene cnyqaeB ynpyroro pac-

C9SIHHSI npOH3BO.llliii8Cb H3 pacnpe,lleSIBHHSI Beex enyqaeB no OTKSIOHeHIIID OT KOppe

SISIUIIOHHOii KpiiBOii. 3Ta .[lOIISI OK8381I8Cb paBHOH nprr6SIH3IITeSibHO 6%. 

Dnst nony'IeHHSI Benii'IIIHhi ce'IeHrril: ynpyroro BaaiiMO.lleil:CTBIISI .llBaM.llbi Ha 

BCeX K8.llp8X e'IHTaSIOCb 'IIICIIO nyqKOBblX <Ji:- -Me30HHbJX Tp9KOB 1 IIpOXO.llSllllHX 

qepe3 ~¢¢eKTIIBHyro o6naeTb K8Mepbl 1 H 'IHCIIO 3Be3,ll 1 Bbl3blB89MblX ny'IKOBblMH 

5t- -Me30H8MH. C yqeTOM npHMeeii )"-, -Me30HOB 1 KOTOpaSI OU9HIIB81I8Cb K8K ', ~ 

5 ±. 2%, H8ll,ll9HO, 'ITO nonHaSI .lliiiiH8 eSI9,llOB ..1( -MeaoHoB cocTaBnsteT 

1,15' 10
6 

·eM. no 201 cnyqaro Hafi.[leH0 1 'ITO 

qepea &; o6oaHa'IeH yron paceestHHSI :Jr -Meaoaa B cHcTeMe ueHTpa 

~np ( B/, ':7 6 °} - +0,25 
-'3,75 -0,55 M6, 

Mace. 

I _, 
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Ebzna npoH3BelleHa oueHKa nonHoro ce'IeHHH I .J[--? I - B3aHMOlleiicTBHH, 

L{JISI 9TOI'O C'IHTBJlOCb 'IHCJIO 3B831l 1 COJl8pMaiUHX 'I8THOe 'IHCJIO lly'Ietl, lf3 KOTO

pb!X He 5onbwe OllHoro 'IepHoro cnella ~ , M 'IHCJio 3B83Ll c He'IeTHbiM 'IHCJIOM 

penSITHBncTcKux nyqetl M 5e3 qepHoro cnella .lVz . B npellrronoMeHHH, 'ITO rrpH 

LI aHHotl aHepnm crrpaBellJIHBo paBeHcTBo Gf ( .7r- -r p}= Gt ( :T{+ tz.), HaxonHM; 

'ITO 'IHCJIO 3B831l, Bbl3b!BaeMbl~ 5( -Me30H8.MH Ha CBOOOJlHb!X rrpoTOHax, paBHO 

N, - /V2. . HatllleHHaH BeJIH'IHHa N,:.... Nz. rrpHBOllHT K ceqeHHIO 6f (:J[ +p) = 

= 30 ;!:.5 MO. 

HaMH obiJI npoBelleH aHaJIH3 pacceSIHHH .TC -Me3oHoB Ha rrporoHax Ha ocHo

Be orrTH'IecKotl MOll8llH. B KaqecTBe MOllenrr rrpoToHa HcrroJib30Banacb OllHOPOllHaH 
3 

cc}:lepa • B rrpellrronoMeHHH, 'ITO yrrpyroe pacceSIHHe HOCHT 'IHCTo D.Hc}:lpaKUHOH-

I HM88M Cll81lYIOLUHe COOTHOW8HHSI, Bbip8)!{810LUIIe 

rronHoe ceqeHrre Heyrrpyrnx rrpoueccoa 5i 11 llHqJc}:lpaKUHOHHoe ceqeHne bd. 
'Iepe3 rrapaMeTpbi OriTH'-!eCKOH M01l8JlH: 

-/ - ( 1 +28) t!Xp {- 2.13)} 
fl. 82 ' Ill 

Gj = ~ ( K, l, " o) { 1+ 4{ #/ [ 1 - 1~ B 
2 

+ · · -J} , 121 

I'll8 

13/ 

0 

B= 1\R , 1 
' 
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.ffB)- 8MIIJIHTyna pacceHHHH, & - yron pacceHHHH, Ko - BOJIHOBOe 

.qucno r:::anaiOmero rrnoHa, ~1 H3MeHeHH:e nelicTBH:TeJibHOH qacTH BOJIHOBOrO 

qn:cna, K - KoaqH}:mun:eHT rrornomeHHH HyKnoHa. R.. 
do {e) 
dJt Bhrnn rrpoBeneHhi pacqeTbr KpHBhrX 

pann:yc ccpepbi, 

rrpH pa3JIHqHhlX 3HaqeHHHX 

fid,6";_J R. • l13 Cp8BHeHHH pacqeTHbiX naHHb!X C aKcrrepn:MeHT8JibHhiM yrno-

BhiM pacrrpeneneHneM rronyqeHo, qTo nyqwe Bcero aKcrrepn:MeHTanbHbre naHHbre Mo-

ryT 6b!Tb OIIHC8Hhl MonenbiO rrpoToHa co cnenyiOlllHMH rrapaMeTpaMM: 

R -13 
= 1,05•10 CM 

K 13 =0,71•10 CM 
-1 

~1 = 0 

6d = 5,5 M6 

~ 
(, 

= 21,0 M6, 

Ha pHcyHKe 7 rrpei:lcTaBneHo nn:cpcpepeHun:anbHoe ceqeHne J[ - p pacceSJ
t. d.o 

HHH_ rrp~ 6,8 t_ 0,6 BaBic. Ha pncyHKe 8 rrpencTaBneHa aaBHCHMOCTb )t d;i oT 
S'lt. en - ::\... -13 4 

nnH :TC -MeaoHoB c HMrrynbCOM 1,43 BaBic, A =0,272• 10 CM 
)\ ~ -13 

n 6,8 Basic f\ = O, 112 • 10 cM IHacTOHlllaH pa6oTal. 

l1a pncyHKa 8 cnenyeT, qTo HecMoTpH 
z. d.o-

cBstab Me.>Kny BennqnHaMH j dJZ, n 

Ha 6onbwoe paannqne rro aHeprnn:, 
stH. ex' 

A. Bb!pa:>KaeTCSJ onHOH KpRBO:il:, 

QqeBHnHo, qTo cpH3lfqecKHH CMhlCJI aToro peaynbTaTa COCTOHT B IIOCTOHHCTBe cpen-

Hero 3HaqeHHH rrorrepeqHoro HMrrynbca, rrepenaBaeMoro rrpn yrrpyroM pacceSJHHH; 

cnenoBaTenbHO, B pacc¥aTpHBaeMofi o6nacTH aHeprnfi acpcpeKTHBHbrfi rrapaMeTp 

y napa, orr pen eJISI!Oll{H:il: BennqlfHY ceqeHHH B38lf MOn efiCTBHH IIHOHOB C HYKJIOH8MH 

Mano aaBHCHT oT aHeprnn, rroaTOMY R., K H ~:f.. Mano H3MeHHIOTCH c aHeprnefi, 

06 aTOM l!BHneTeJibCTByeT lf cpaBHeHHe C npyrHMH 8KCIIepHMeHT8JibHhiMH naHHhiMH 

1Ta6nnua 11. 
s,n. eft 

~ 

He6onhWYIO paaHnuy, aa6niOnaeMyiO B o6nacTn MaJihiX 3HaqeHn:il: 

, rro-BnnnMoMy, MO.>KHO o6'bHCHHTb TeM, qTo rrpM HMrrynbcax 1,4 BaBic 

aMrrnnTyna paccestHHSI n·MeeT ne6onbWYIO peanbHYIO qacTb, rrpM nawnx :>Ke aneprnstx 

8MIIJIHTyna pacceHHHSI qlfCTO MHHM8H, 

B aaKniOqeHMe aBTophr Bhrpa:>KaiOT 6onbr.uyiO 6naronapnocTb aKaneMHKy 

B.VI .BeKcnepy, VI .B. 4yBnno aa o6cy:>KnennH; H.A. CMHpHOBy, E.K. KypstTHHKOBy, 

I 

J 
l 
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10.11. M aKaposy, M.A. CaMapHHy aa noMOlllh s nposeaeHHH sKcnepHMeHTa, 

n.H.Vfsaaoso:A H K.H. PaaHHOti aa nOMOlllh B nposeaeHHH H3MepeHHii, 

PyKonHch nocTynHna s HaaaTenhcKHii oTaen 25 asrycTa 1959 ro.ua. 
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Pnc. I. 

Pnc. 2. 

0 

PaaMemeHMe o6opy,acBaHMH B JC -Me30HHOM nylfKe. I-4-niiH3bi 

:>KeCTKOii: cpoKyCIIpOBKII. 5, 6 - 38IUIITa. 7- OTK1IOHHIOIU11ll M8rHIIT
1 

8-M8rHIIT 1 B KOTOpOM H8XOAHTCH KaMepa. M - MMWeHb M3 6epnn
.1111H B K8Mepe YCKOpHTenH. 

0THOCIITe1lbHbiH cneKTp JC -Me30HOB 1 nonyqeHHbiH 113 113MepeHIIH 

IIMnynhcoB 112 nylfKOBhrx TpeKoB B KaMepe I ji" =6,8:!::_0,6 BaBic!. 
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PacnpeaeneHHe qlfcna o6pa6oTaHHhlX cnyqaeB no napaMeTpy KoM-
nnaHapHOCTH Ll ':f . nyHKTHpHaSI I'HCTOI"'p8MM8 OTHOCHTCSI K cny-
qaSIM1 HA9HTH¢HUHpOB8HHhlM no BCBM KpHT9pHSIM K8K ynpyroe pac
CSSIHHe; WTpHXllYHKTHpHaSI - K cnyqaSJM Heynpyroro p8CC9SIHHSI; 
cnnowHaH- KO BCeM 550 cnyqaHM. 

I 

• 
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Puc. 4. Pacupe.aeneHIIe qHcna .llByxnyqeBbiX 3Bea.a uo OTKJIOHeHHIO OT yrnoBoli: 

KoppeJISIUHOHHOH KpHBoli:. O.aHo .aeneHHe lllK8Jlbi aocuHcc COOTBeTcTBye-r 
.llBOifHOfi Cpe.oHeKBa.apaTHqHOH OlUHoKe. 
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Puc. 5. Pacnpe.lleneHue 218 cnyqaea ynpyroro I :Jr.-- f 1- pacceSJHUSJ no .llliHHe 
K8M9pbi. Hyllb OTHOCHTCSI K U9HTpy K8M9pbl. 

, 
r 

#(J 

- 90 ,. 

fli r 
20 

l I 

J(l Q 

l 

:Jtl ID 

)"!. 
I' 

"'"' 

~· tlf{J 0 tlf{J-p 

Puc. 6. Pacnpe.lleneHHe 213 cnyqaee ynpyroro I Jr-- p l-pacceSJHHSJ 1 oTo6paH-
HbiX AliSl alianuaa no aaHMyTSllbHOMY yrny npoToHa OT.llS'IH ~ • Ha 
BepxlieR I'UCTOI'p8MM9 llOK838HO pacnpe.qeneRH9 BBepx-BHH3 1 7 Ha HH:>K
HeR aneao-anpaao. 

• 



I 

"' 

-.. ~ 
'.· ~ . 

PHc, 7. 

30 

20 

10 

- 15 

R. = f.os .to-
13 

em. 

O;i: 5.53 mb 

.LlH¢cpepeHuHaJihHOe <:_elJeHHe ynpyroro R;-- p pacceSIHHH co cpea-

HHM HMliYJlbCOM JC -Me30HOB 6,8 ±. 0,6 p9B/c, nOCTp09HH09 no 

213 cnyqastM, B yrnoBOM HHTepBane · t:OS Sff /' 0,97 ao5aBneHo 23 
CJ1Y"'8SI 1 KOTOphle MOI'yT"OhlTb H.ll9HTHcfJHUHpOB8Hhl K8K ynpyroe pa~ceSI

HH9 no B9J1HlJHH9 npooera npOTOH8 OT.ll8"1H H H9KOMnJ18H8PHOCTb KOTO

pb!X He npeBbllll89T TpOlfHOfi OlllHOKH, 3TH 23 ·cJiylJaSI nOK838Hbl nyHTl:l

pOM, OlllHOKH BCIO.llY CT8THCTHlJ9CKH9, 
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