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· ctloTosMynhCI!OHHhiil MeTOA ·a S!AepHoli · tPII31!Ke np11aen- K pSIAY 

OTKphiTIIll, HanpnMep, H5JBhiX 'laCTIIU ( "~, K± , I_+ , "-), -~~~~nenoai'IHIIID 

IIX CBOfiCTB ll B381!MOAeficTBl!fi 1 • B TOM 'll!Cne ABYXU9l!TpOBOfi MOAenn., 

EnaronapSI TO'IHOMY yrnoaoMy- paapeweHHro, X:opoweli nncKpn- · 

MI!HBUIIH :.i:aCTl!U1 nopTBTl!BHOCTI! tP0T09MynbCl!OHHhill M9TOA B H~CTOo 

SIIUee Bp9MSI ycneWHO ilpi!M9HSieTCSI II B KOni!'19CTB9HHbiX HCCnenoaa

HIIS!X; XII Me~nyHaponHaH Kon¢epeHui!SI no tPII31!Ke BhiCOKl!X snep

rnli B ny6He noKaaana, HanpnMEip, 'ITO B I!CCJ'ienoaaHI!II p-p..pac

C9SIIIIIll, neynpyri!X CTOnKIIOB9HI!li 6hJCTpbiX '18CTl!U C llyKnOII8Ml! 1 
. + . . 

naolinoli nepeaapHJlKll "- -Meaolioa Ha HApax, aci!MMeTpllll a pacna-
. - + . 

n~x " .. p. .. e 11nl! nonHp1!38UIIII a_ K p.3-pacnana peaynhTBTbi, nony-

qenHhie C UOMOIUbiO tPOT09MynhCI!OHHOro MeTOJl8 1 He ycTynaiOT Apy- -

ri!M ITO TO'IIIOCTI! ltnll lKe. S!BnSIIOTCil 9AIIHCTB9llllh1Mil. 

3Ha•mMOCTb pe3ynhT8TOB IIOBbiX. tlJo:osMynbCIIOHHbiX. 9KCnep!!

M9HTOB. B 3H8'11!TenhHOll Mepe 6yAeT 38Bl!C9Tb OT npaBI!n~Horo Bhl-

6opa nepcneKTilBIIbiX H8Upaanei!HH1 paUI!~HanbHOCTI! nocTaHOBKil 

OilhiTOB II. M~T~nn~eCKIIX ycoaepwe!ICTBOBaHI!li, 8TI! aonpOChl non-

. po6Ho paccMoTp~Hhi a /.li!Ccep~aunn, conep)!{aHne KoTopoli paa6l!TO 

. Ha nHTh rnaa, 

B nepaon rnaae paccMoTpenbi neKOTOpbie aonpochi ¢oTo-

9MynbCI!OHHbiX Ollb!TOB: Tl!llbl MI!W9Heli, paUI!OHanbllhle YCliOBilSI o6-

_· ny'!eHI!ll, cnoco6hi aa6moneHnll, 11x s¢¢eKTilBIIOCTh 1 aaenea11e no

npaaoK. 

06cylKA810TCSI yny'IW9HIIhle .MeTOAhl BB9A91li!SI_ B SMynbCI!IO Mep, 

nllTKA, a TSKlKe BOAOPOA BBOAI!nllCb C paCTBOpOM aueTaTa nl!

Tl!SI0 npll'I~M 6hin paapa6oTaH s~¢eKTIIBHhill cnoco6 onpeneneHI!H c~ 
~-
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KPYli_HI_IOK JIIIaMeTpOM OK01IO 1,5 MK I 
'· 

Pa3pa6oTaHbi npenn.oJKeHHb~e 'anTopoM ~:;eTOAhi. o6oraiueHl!R 

aMynbcl!fi nonoponoM: 

a) Hl:tCbillleHHe rOTOBbiX SMYtlbCHOHHb!X CnOeB 3Tl!1IeHI'1IHKOneM' 

~ CH 2 OH )2 ., 'ITO no3non~rnd ynna118at'b coneplKaHI!e nonopona 6e3 

yBetlH'leHHSI CKOpOCTII perpeCCIIIIi 

6) BBe)leHHe BOJIOpona BO BpeMSI CIIHTe3a 3MY1IbCIIH C BelUeC~ 
131 

BOM, Bb!MbiBa_eMbiM 113 Hee npH npOSIBneHIIII. : 

· , PaCCMOTpeHO Upi!MeH~HHe BHy_TpeHHIIX,_ BHelllHIIX ·If KOHTaKTHbiX 

Ml!llleHefi ( paCU01IOlKeHH~IX Ha noBepXH~CTH 3MY1IbC~H)o, 

BoKa3aHa B03MOlKHOCTb nponeneHHSI OUbiTOB C KOHTBKTHbiMII 

Ml!llleHSIMH .113 lKH)lKOI'O II TBepJIOI'O BOJIOpona,. B TOM 'lHCne ,II _TOI')l8 0 

· KOI')la npOTOHbl B ·BOJIOpOJie non,SipH30B8Hbl, B CBSI311 C STI:IM HCCne

)10B8Hbl CBOllCTB8. 3MY1IbCHll npH TeMnepaTypax )10 0,1 °K. !13. npo-. 

BeneHHbiX onbiTOB cnenye~, 'ITO cneul!atlbHO pa3pa6oTaHHbie _copTa 

.aMynbCHfi H11K<I>11-P H aMynbCHH l1nbiflopn )K-5 B nllana3oHe TeM-

. nepaTypbl 200-0,1 °K HMeiOT no OTHOllleHHIO K 0°C OK01IO 70% 'lYB-
,, /4 51 

, CTBHTetlbHOCTH. ' • 

BpennolKeH H 'COBMeCTHO c APYI'Hl\111. aBTOp8MII ycnelUHO npRMe-: 

HeH !'deTOA p6ny'leHHR .'l8CTHU8Mil 0 KOTOpble nanaiOT nepneHAilKY1IRpHO 
,·. . .. . . /1 61 . • . ; ., 

K IIOBepXHOCTH 3MY1IbCI!ll ' · , 'ITO n03B01IReT 6onee 'leM Ha nopSI-

JIOK ynenu'li!Tb nno~HOCTb noToKa nanaromu~ qacTuu, .?6nerqaeT yc-· .. 

nonuR Ha6nroneHufi u .BBeneHHe ponpanoK. MoJKHo cKa3aTb, .:'ITO nep

neHnuKynRpaoe o6ny'leHue cnonuT na6nronemi:SI u aHanu3 co6biTufi K . . . . " ·. .: 
3ana'le Ha nnocKOCT~, npl!'leM HanpanneHue nepBU'lHbiX. 'l8CTIIU SIBnSI-

eTCSI OCbiO CHMMeTpllll (ecnu 'l8CTI!Ubl .He nonSip1!30B8Hbl), BcneACT

Biie ~Toro, ~anp~Mep, B ynpyroM · pacceRHllll, nponepKa KOMiinaHap·- · 

HOCTI! CBOJIIITCSI K npoBepKe KOtlniiHeapHOCTII npoeKUIIll cneAOB, Cy

UleCTBeHHO o6ner'laeTCSI.BBeJieHile nonpaBOK H8 BbineT- 'l8CTilU 113 

., ·aMytlbCIIII; KOTOpbie BblpaJKaiOTCSI B KBanpaTypax, a He C nOMOlllJ:>IO · 

npn6nnJKeHHbiX rpOM03JIK~~ .iflopMyn, Tp~6yiOlll~X 3H8HIIH yrnonoro,•, . 
··- • • . • h • ··-· 
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pacnpeneneHUSI BTOpH>lHbiX 'l8CTHU, KaK STO '!!MeeT MeCTO UpH o6-

1Iy'leHI!II B)l01Ib 3MY1IbCHOHHOI'O C1IOR, 

Pac~MaTpi!BaeTcR MeToA nol!cKa B3ai!MoneficTBI!fi nyTeM npo

nonJKeHI!R Ctle)IOB BTOpH'lHbiX 'laCTIIU B HanpanneHHH, o6paT.HOM 

ax BbineTy, KOTopbifi 6bm onpo6onaH B pci5oTel7 I. 3ToT cnoco6. 

uenecoo6pa3eH B oribiTax c HefiTpoHa.t.m, Y - KBaHTaMI! 11 nnR no-. 

HCKa 1IHBHeii. OT B38HMO)lellCTBliSI 6b!CTpb!X 3apSilKeHHbiX 'l8CTHU, 

nali KpiiTI!'leCKHll 8Hamia H3BeCTHbiX pa60T 0 CllOC06e onpe-, 

neneHHR 'liiCna C06biTIIll no ABYM He38BIICI!MbiM Ha6moneH~m..t, Ha

npRMep, 'pa6oTi./ 101. BoKa3aHo, 'ITO, KaK npan11no, aTo npRBOAHT 

K CyllleCTBeHHblM Ollli!6KaM, a iflopMyna )11IR CpenHeKBaJipaTI!'lHOll, 

Ollli!6Kil- aiflifleKTilBHOCTII Ha61IIO)leHUfi 0 llC1l01Ib30B8Blll8SICR B STilX 

pa6oTax, HenepHa, 

B. pa6oTax
111

-
121 

conMecTno c C.H.CoKonoBbiM BbiBeneHbi 

ljlopMynbi AIIR onpenene1msi _aljlif!eKTilBHOCTII aa6nroneauR 'li'Cna co6bi

.THfi 11_ !ix cpenneKBanpaTI!'lHbiX omli6oK no pe3ynbTaTaM Tpex ae-

38BHCHMbiX Ha6nroileanfi. KaK noKa3biBaiOT peanbHbie 11 MonenbHbJe 

-.npRMepb! 0 3TH ljlopi\IY1Ibl o6ecne'lHB810T He06XOAIIMyiO TO'lHOCTb~ 

BTopaSI rnaBa AHCCepTaUHH nOCBRllleHa HCCne)lOB8HHIO Heyn

pyl'IIX B3auMoneficTnufi HefiTponon c R30TonaMH nRTHSI, BoKa3aHo, 

'ITO ~pll c'OOTBeTCTBYIOlllHX SHepl'HSIX B036ylKJieHHSI (HanpH~~p, Hefi

TpOHaMH 14 ·Man) peaKUIIIl unyT no MHor~~ KananaM, rrpll'l';M. cy

m_ecTBeHno ocno>KHReT ~rccnenonaHae SK30TepMII'leCKaSI peaKUHR · 

6 
Li ( n , T), Bbi3hlBaeMaSI if!oHOBbiMII TennoBbiMH H pe3oHaHCHbiMH 

' . . . . 

HefiTpOHaMH C Ce'leHHeM, B COTHH pa3 npeBbjlllaiOlllHM Ce'leHHS!. HC-

_c;:nenyeMblX peaKUHfi. noaTOMY 'B pa6oTe11 I 6bl/lll npiiMeHe~bl BHyT

peHHHe H BHelllHIIe .nlfTHeBbie Mllllle!ll!, 

B aMynbCHRX, nponaTaHHbiX nRTHeM, 113Mepea~re npo6era, aoHa-

3aUIIOHHbiX noTepb If YI'1IOBbiX' COOTHOllleHHll )11ISI BCeX 38pSilKeHHb!X 

npOAYKTOB peaKUHfi. n03B01!111IO Bbl)letli!Tb pa31IH'lllble KaH81Ibl peaK-· . ~ . . . . 

.u~ll, B TOM ~acne peaKUIIil c BblneTOM onaoro ,II nsyx aeilTpoaon, 

0nb1Tbl c BHeWHHMH MHWeHRMH n03B01III1IH onpeneni!Tb AH~ · 

.¢epeau11anbHble ce'leHI!R peaKUI!fi "nonxaaTa" 
' ' 

n, D H n T • 
Ebiilo y-cTaao'Brieao cymecTBOBaHIIe 11 H3MepeHbi ceqeHHH peaKullil 

5 

<' 
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... , . 
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· 
6 L;' (n', ~ ') '; 6 Li (n, 2n);_~·L;( n, T .) ;;. 7 Li ( n , · n'), rron

TBeplKAeHHhie B ~OCnenyJOlllliX pa60TaX. aMepHKaHCK~X aBTO~OB/13,14!. 
. . . - _, ) \,. 

-3TO AOKa3biBaeT OIUH60'IHOCTb 6onee paHHeli aMepnKaHCKOli pa- .' 

60Tbl/15/, C KOTOpOli .HMenHCb paCXOJKAeHH.II (OTCyTCTBOBana peaK-, 

IIIHI n 1 n a n 1 2n ), 

PeaynhTBTbl HCCnenoBaHHll 1 1!3BCCTHbie B HaCTO.IIIUee BpeM.II; 

rrpaaeneHhi B Ta6naue 1. 

Ta6nHua 1 
.: 

Ce'leHHH peaKuuli B3aHMonelicTBHH neliTpOHOB c sneprneli 

14 M3B C H30TOII8MII UHTII.II 

Ng PeaKUH.II 
Ce'!enne B M6 

H3 HaiUHX pa60T 

1,
6
Li(n,T)a 

6 
2, 

6 
Li ( n, D ) a + "} 

3, Li ( n , n ') a+ D 

(3 6ea ypOBII.II B036ylKAeHH.II 
2,19 MaB) 

4. 
6 Li(~,n;hnH ypoan~2,19MsB 
6 . . . . 

5. Li (n, n ')ace ypoBIIH, BKnJO'Ia.ll 
peaKUHH n , · 2n • · 

27 + 6 

129 t. 15 

6 . 

6, Li (n,2n) a+ p 60 j' 10 

7,
7
Li(n,T) 

5
He ·58,t 12 

8, 7
Li (n_.n ')a+ T .. 

(ypOBIIII B036ylKAeHHH BbiiUe 
4,61. MsB) . 53 t 15 

7 . 
9. Li(n,n') 

· Yposenh 4,iH 'MsB 

7 
10. Li(n,n ') Bee ypOBHH 

6 

Ha pa6oT /13,14/ 
H HX MeTOA 

28± 1,6 sneKTpo
HnKa 

> 90 sneKTpOHIIKB 

300 ± 50 aMynb:.. 
CHII 
70 ± 6 sneK
TpOHIIKa 

58 ± 10 sMyni.
cnn 

150 sneKTpo
IIIIKa 

310±15; 347!9 

{3 -aKTHBHOCTb 
TpHTH.II 

. , 
'j 
:.~' ;· 

.i 
·.: 

'I 
. ·I .. ·· ., 

{: ; ;: 

I •.. 
' ·-~ 

' ~ ·:~ .. ,,. 
i 

·' . i 
/. 

•!• 

j 
j< ... 

,i'• . ' 
j. ·" -.. ':· :· . 
I\·. . • . . 
1: 

... 
':1. 

i':. 
i. c 

. A 

: I 
I 

.":1 

.. 

·: Ce'ICHHe peaKuim 6 Li(n·, T)a npa 3Hep~Hif HeliTpOH?B 2,15 Mas. 
B pa6oTe/16~ 6binO nalinenc:i paBHhiM 215 ± 30 M6 n .coBnariaeT c 

· . · ( · /17 I · .!l3BeCTHblM B HaCTO.IIIUee BpeM.II CM, ), Ha pac,1 .IIpHBCACHO 

nntjl,Pepenimanbnoe. ~e'lenne peaKunn 
6 

Li ( n, D fHe'. 

~(9) Ml[t!m:pd. 

.., 

50 

20 

10 

a 15 50 75 1110 • flS 1.50 C:.1.41<f. 

Puc. 1, .Unljlljlepein:manbHOe Ce'ICHHC B CIICTeMe IICHTpa 
peaKUHH 

6 
Li ( n, D) 5 He. nn.11. neftTpoHOB c snep

rneli 14 MsB. 

B TPeTheli rnaBe paccMOTpeHbi neyrrpyrne CTOnKHOBeHII.II 6hiCT

pb~X: rrpoTonoa c .11npaMn. 3necb oco6hili IIHTepec npencTaBn.lleT. cne

AYJOIUee: 

a) HMeeT nH llpll 3TOM MeCTO MeXaHII3M IIOCneAOBaTenhHblX 

HyKnOH-HyKnOHHbiX CTOnKHOBeHHH 0 11n11 lKe llpOIICXOAIIT B3aiiMOAeli

CTBHe OAHOBpeMeHHO C HeCKOnbKHMH HyKnOHaMH ( TaK ·l!a3biBaeMa.ll 

~Monenb Tpy6Kn"); 

6) ·Hccne~oaaHHe BOa6yJKAeHH.II n pacrrana .I!Aep; 

B) l"eHepaUII.II HeCTa6Hnbi!~IX '18CTHUj 

I') . HeKOTOpble IIpiiKnaAHhle B01Ip0Cbl 0 ·CB.II38HIIble C IIOny'leH!IeM 

IIY'IKOB BTOpH'IHbiX 'laCTHU H 3aUIHTOli OT H3ny'leHH.II, 

7 

.... ~ 
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Pe3:Y!J.bTaThl H3y'leHHlt B3aHMOllel!cTBHlt 'npoToao"a · c_ ·aaeprneli 

9 faa c. ltll·paMH, npoaelleHHoro COBMeCTHo C:: EenstKOahiM, Ba~ lliy 

<jleHb, fnaroneahiM 0 ne6ei:teal>IM H llpyrHMH, ony611HKOaaHhl a pa_;. 
/18/ 

6oTe • 0Tne1lbHO 6hi11H npoaaanH3HpoaaHhl TaK)I{e cny'laH pacna-

lla ltllep Cepe6pa H 6poMa, KOr'lla ~OMHMO pe1lltTHaHCTCKHX 11HaHe- ' 

ab!X '!aCTHU B 3ae3llaX 6bl110 He. MeHee 28 '!epHoiX .H cepb!X 1ly'leli. 

OcaoaHhie peaynbTaThl npHBelleHhl a Ta6nHxte 2. 

Ta6nHxta 2 

BaaHMOllelicTaHe npoToaoa C aHeprHeli 9 fal C ltllpaMH 

nerKHe Rllpa 
.Hg12a CeJ2e6J2a H 6J2oMa 

(c. 0 ) Bee aae3llhl 3ae3Ahl c n g+b 2:. 28 

ns 3,0;!:.0,2 3,5;!:_0,3 4,0;!:.0,4 
n 1,4;!:.0,1 4,1;!:_0,5 10;!:.1 
~ 

nb 3,3;!:.0,1 6,1;!:_0,6 . 21;!:.0,6 
os,* 22,5;!:.1~ 27,5;!:.1,5° 53° 
og,* 56,5:!:.3 65+3° 63° ? * 86,+4° 84~0 85° 

g. 0,1S2;!:.0,02 faa 0,114;!:.0,01 faa 0,10;!:.0,01 faa 
Tb 0,010;!:.0,001 faa 0,0 117;!:.0,00 1 faa 0,0107;!:.0,0001 faa 
w 0,48±_0,06 faa 1,41;!:.9,14 faa 2,5-t3 faa 

3lleCb n - cpellHee 'IHC110 'laCTHU, {}*- cpellHI!li nonoai!HHbiH 

yro.h, T- ,... KI!HeTI!'IeCKast aaepr~R, W - cyMMapHast. :meprHst 

aoa6y)l{lleHI!lt ltllpa rrocne ahi1leTa pe11ltTI!aHCTCKHX 'laCTHU,·nony'lae

Malt a npelln0110)1{eHH~ 1 'ITO cneKTp HelirpOHOa COBnanaeT CO cneKT

pOM g - H b -'laCTHU. 

lfHlleKCaMH · s , . g b OTMe'!eHhl ae11H'IHHhl 0 OTHOCltiUHeClt 

. K '!aC~HltaM C pe11RTIIBHCTCKHMH, ceph!MH H '!epHbiMH C1lellaMH. 

·cooTaeTCTaeHHO •. 

AHa11H3 nony'!eHHhiX peaynbTaToa noaa'onReT aaKniO'IIITI;>, 'ITO 

a _ ltllpe npOHCXOllHT KaCKall ll!!CKpeTHhlX llayX'IaCTH'IHhiX a3SI!MOlleli

CTaHli; np11 aTOM cpellHI!li KOa<jl<jlnxtHeHT HeynpyrOCTH CT011KHOaeHHlt 

npH · 9 faa oKa3hiBaeTcst paaHhiM 0,40;!:.0,05~ B nocnellyiOIUeM aTa 
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aeni!'IHHa 6hlna nonTaep)l{lleHa.npH HenocpellCTaeHHOM H3y'leHHH 
. /19/ . . . 

_ P -:- N -cT011KHOBeHHli (a pa6oTe nony'leHo 0,39;!:.0,02). 
/20/ 

B pa6oTax .CllenaH abiaOll o cnpaaellnl!aocTH MOlle111! Tpy6-

KH ll11lt npoToaoa c aHeprHefi 10-30 faa H yMeHbWeHHH Koa¢¢HxtHeH~ 
/21/ 

Ta HeynpyroCTH c pocToM aaeprHH. OnHaKo HaMH a pa6oTe 

noKa3aHa Heo60CHOaaHHOCTb TaKOr'O 'sbiBOll·a. 3To CaR3aHO C TeM, 
- . /20/ ' 

'ITO B pa6o~ax He Y'IHTwaanacb paanH'IHast aepoRTHOCTb perncr-

paxtnH ( e+, e-) nap ~ 3aBHCHMOCTH OT yr1IOB abl1leTa no OTHOWeHHIO 

K nepaH'IHOMy ny'IKY H nno~KOCTH aMy1lbCHH; ll1llt OUeHKH aHeprHH 

Hcnonbao~anacb aecTporast· ¢opMyna KacTaHbonn n T.ll. 
. . 

Hccnelloaanacb.reHepaxtHlt CTpaHHhlX 'laCTHU a CTOnKHOBeHHR~ 

. npor~aoa c ltllpaMn . ¢oroaMynbcHir. Ce'!eHne reaepaxtHn aa cpell-

" /22/ HeM ltllpe C aTOMHhi.M aeCOM ,.... 30 HaHlleHO paBHbiM 28:!:_8 M6 • 

Ha OCHOBaHHH 3TOr'O nony'leHo, 'ITO Ce'leHHe pO)I{lleHI!lt CTpaHHhlX 

'!aCT~U a p -N-CT011KHOaeHHRX npH 9 faa COCTaansteT 1,0:!:1),5 M6. 

l!eTaeJ2Tast rnaaa nocastmeaa Heynpyri!M rr -- N CT011KHoae-

HHRM npH 7 faa. 3KcnepHMeHTanbHhle peay1lbTaThl nony'leHhl cos-

M8CTHO c EenRKOabiM, .Uanxa)l{aaoM, ne6elleBhiM, CyK II np. a pa-
/23/ . . 

6o'l'e • flpH aHanHae peaynbTaTOB ycTaHoaneHo: 

a) CymecTaoaaHI!e peaKoli aCI!MMeTpnn abmeTa npoToHoa 

a C.U.M., KOTOpag He YM8HbmaeTClt C pOCTOM 'IHCna BTOpH'IHhiX 

'laCTHU. CneKTp HMnynbCOa npOTOHOB B C,U.Mo no lleKapTOabiM OCltM 

xopowo annpoKCI!MIIpyeTcst rayccoabiM pacnpelleneHI!eM, OTHoweHHe 

llHCnepcHli npononbHoro H nonepeqaoro HMnynbcoa' cornacyeTCR ·c ae-

1lii'IHHoli nopeHuoacKoro C)l{aTHlt o6nacrH aaai!MOllelicTal!st. Pacnpellene

HHe nonepe'IHhiX IIMnynbCOa npOT~HOa (pHCo 2) OnHChiBaeTCR <jlop

Mynofi: 

dN(Pl) 

dPl 

2 
p 

2 -t . l ·c > 2Pl <Pl > exp (- --- ), 1 < p2>. . l 

KOTopaR, a '!aCTHOCTH1 _ OnpaaAh!BaeTCR ·TaK)I{e B 'ynpyroM paCCeRHIIH 
. . . ' . . 

(p!!Co 3), npH'IeM 3Kal!aaneHTHa COOTHOWeHHIO: 
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dN(P.J:: ) 
Puc. 2. Pacnpeneneaue ~- nnH aeynpyrnx , 

aaanMonelicTauif, pach'InTaaaoe no tjJopMyne 
H onbiTHhie naHHhie npu 7 faa/c. 

'dW(P4) . 

dPJ 
10 

.eo 

WI 

30 

eo 

10 

0 

Puc. 3. 

0,75 
10 ~c· 

: dN ( PL ) 
Pacnpeneneaue -~- no 
tjJopMyne (1) nng ynpyroro. 
p -p -pacceSIIIHSI npu 10,8 faa/c . 

H onbiTHble naHHbie Ha pa6oT/8,9/. 

10 

:,o.• 

( 1)' 

' . 
~.· .. 

~· < ~ . 

. .. ··-
··,· 

,· 

·~ 

'). 

d d< e) 

d (-t) 
Cos'(:/ 

. 2 

< PJ. > exp ( 

· .. 

p2; 
t· ) • '(2) 

< Pf > 

rne -l - KBanpaT nepenaaaeMOI'O 'IeTbipeXMepHOI'O llMnynhC8, nng 
. 0 . . . 

yrnoa pacceHHllll 0 ~ 30 tjJopMyna (2) MOlKeT 6hiTb 3aMeaeaa 

H3BeCTIIbiM npu6nHlKeHHbiM COOTHOIUeHlleM: 

du 
-:-;It ~ exp ( a + b 1 ) 

6) AcnMMeTpllll BbineTa 17 
0 

-Me30HOB B C.U,M, H 'IllCnO 1T • -Me-

30HOB yMeHhW8IOTCSI C pOCTOM .'IllCna BTOpll'IIIbiX 'I8CTHU, HMIIynbC

Hbie cneKTpbi IIpll STOM CTaiiOBSITCSI' 6onee MSII'KHMlli 

a) Ha6nronaeTCSI cornacue co cTaTnCTli'IeCKoli Teopneli nnH cpen

aero 'IllCna polKnaroumxcg >iacTHU ll nng pacnpeneneanll co6hiTllH 

no MHO}KeCTBeHHOCTll rrocnenaux~ OcTanhiibie OIIbi.TH.hie naHHhie rrpo

.. Tnaope'!aT CTaTHc"Tll'IeCKOli Teopn'u, 

I') fliiiOTeaa onHoMe30HHOI'O B38llMoneliCTB~SI· ( OnM). T8KlKe 

He MOlKeT 06bSICHllTb. COBOKYIIIIOCTll OTMe'IeHUbiX OllbiTHbiX tjJaKTOB, 

. ' 6 /25/ p . . 'ITO OTMe'IanOCb 8BTOpOM B pa OTe , 8CXOniiTCSI C HeiO II cne-

nyJDwee: : 

B cneKTpe I:JpOTOHOB aenh3SI BbinennTh MaK.CIIMYM COOTBeT-

CTByromuli ManhiM aenn'IHHaM - t • BKnan nao6apaoro ao36ylKneH!ISI 

Hy1:noua .Man, cnenoaaTenbHO, no' OnM I'eHepaUllSI Me30HOB nonlKHB 
. ,· .. 2 .T/26/ 

nponcxonuTh a MeaoHHOM yane, n Torna -t ~ m ; uo a aToM. 
2 

c~y'Iae ·1 oKa3hiBaeTCSI cnniui<oM ·6onbWllM .,(7tL) ·PolKneHne 

3H8'IllTenbHOI'O 'IllCna Tr -Me30HOB, BKnroqag HeifTpanbHbie, yK83bl- • 

aaeT ua -:o, 'ITO a rr -yane npouecc ·a ocaoaHoM ·aeynpyrnli, 

HO HeT CHMMeTpU'IHOI'O pacrrpeneneH!ISI B ·rr 1T '-CllCTeMe, 

n) ·B uenoM · rrpoue.cc aeyrrpyr"oro rr -·N·- aaa~f!,ioneifcTBIIll, ue 

OllllChiBaeMhiH ·OnM,' 'cTaTllCTll~eCKOft Teopneif .ll y'IE!TOM ·pe;OHBHC

HbiX COCTOSIH'nli, Tpe6yeT HOBOro rronxona. 

B ngToif 'rnaae paccMoTpeHhl HeKOTOphie nepcneKTllBhi nccne- · 

noaaHllll C nOMOillbiO MepHbiX tjJOTOSMyni>CllH. 

I 
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" ' 
1) npiiMeHeHIIe BHYTPCJ:!HIIX II BHeWHIIX MIIWeUell. 113 · IICCileAy-

eMhiX. S!Aep Anii 113y'IeHIISI B3ai!MOAeilCTBHSI C STI!MII SlAp~~~~ •'laC.;. . - ~ 

TI!U Upll M3/lb!X .II CpeAHI!X SHepi'I!SIX, ·TaKIIe Ollb!Tbl U03BO/lSIIOT '· 

nony'II!Tb Al!ljlljlepeHUIIallbHLIS Ce'IeHI!SI pa31lii'IHLIX peaKUI!H 1! B TOM 

'II!Cile TeX, KOTOpLie MOI'YT HATH HeCKOnbKIIMI! KaHa/laMH, • 

2) J1ay'IeHue peaKUIIil 1 'sLJaLIBaeMLIX 6bJCTpb!MI! 'IaCTI!UaMI!1 

MOJKeT AaTb I!OBLJe CBeAeHIISI 0 CTpyKType Slllpa II ·era BHyTpei!Heil · 

. AI!HaMHKe np11 Cl!nhi!LIX soa6yJKACHIISoc, HuTep-ecuo, s 'IacTnocTII, 

IIOApo6uo HccneAOBaTb 110/lllbill pacllaA Mep 11p11 pocTe aTOMHoro 

seca, uanpiiMep, · -C , Ag , Pb 11 npl! _sapbllposal!lll! · s~eprl!l! 
II MaCChi HalleTaiOIUIIX 6biCTpLIX . 'IaCTIIU, 

3) C naMOIUbiO )l(l!ll!WBOAOPOAHhiX MHllleHeli; s TOM. 'IHcne 

~ , I! KOHT8KTIIbiX1 . MOl!<I!O 113Y'I8Tb ClleKTpbi BTOpii'IIlb!X 'I~CTI!U 1 reHe

pHpyeMLIX , B CTO/lKHOBeiii!SIX C 11pOTOH8MII, 0TM~THM0 'ITO STI! 

OllbiTLI OC06eHIIO. nepCUCKTIIBIIbl A/lSI ny'IKOB S/lCKTpOHOB U Y -KBaH

TOB OT lli!HeHIIhiX yCKOpHT~/lefi/271 , TaK KaK Mance Ce'IeHI!e B3a

IIMOACilCTBI!SI 3aTpyAJIReT I!CC/leAOBaHI!SI C IIOMOIUb!O nyar,IpbKOBL!_X 

-. KaMep. 

4) 8LISICHCHLI MeTOAI!'IeCKI!e B03MOlKHOCTII OULITOB C ll011Sip1!30.:;_. 

B8l!HLIMII BOAOPOAl!LIMII MI!Wel!SIMII H1 B 'IaCTHOCTII 1 npCA/lOX<eJid 

onpeAeneHIIe oTHoc~TenbHofi 'IeTHOCTII s peaKUIIII rr + ~ .. ~ + K + 
. K + . /28/ 

UO H3MepeHIIIO' aCIIMMeTpllll BLineTa -Me30HOB •. 

5_) npeA/lOJKCll npoeKT MIIWeHll B BI!Ae,BOAOpOAHOll CTpyH, 

nepeceKaiOuiefi op6HTY ycKopeHHhiX npoTouos. MHoroKpaTnoe (5o-
. 5 . . . 

nee 10 paa) UpOXOlKACHiie npOTOl!OB qepea CTpyiO C ll/lOTHOCTbiO 
-4 -6 2 ' 

10 . - 1 0 rp(CM _ o6eCIIe'IHT SlllepHOe B3811MOJleHCTBI!e C .BOJlOpo-

JlOM 6allblUIIHCTB8 npOTOHOB1 I!CK/liO'IaSI Upll STOM 110/lHOCTbiO CTO/lK

l!OBeHI!SI ,I! paCCeSIHIIe_ · BTOpi!'IHLIX __ 'IaCTI!U. 

M11wenb noason11T 11ccneAoBaTb ynpyroe p- P. 11 p- D pac

ceHUHe B o6n~CTI! . Ma/lbiX yrho~; reuepaUI!IO ; Y . -KBaHTOB B Mo

MeHT p - p CTO/lKHOBeHHSI, He CBH3aHHyJO C TOpM03HLIM 113y'IeHIIeM 

II o6yC/lOB/li!BaeMyJO ,_cTp_yKTypHhiMI! 0C06eHHOCTSIMH HyKilOHa; 

pe30HaHCHOe BOa6y~JleHIIe HyKilOHOB . B JlBYX'IaCTII'IHLIX peaK!liiSIX 
. /29/ ' ' 

Tana P + P .. P + N * 11. T.A; 
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6): noA'beM Ha 60/lbWIIe· BbiCOThl ·si.!ynbCHOHHOil_'i<aMepl',I_,~6he..;. 

~OM OKano -10. miTpos, aaK/liO'leHHOll, HallpiiMep, BHYTPII cljlephl '· 

··!'na· TBepAOI'O BOAOPOAa, AllaMeTpOM IIOpSIAKa' OAIIOro 'MeTpa,. ~~a~·o- . 

/lilT, ~C~ileAO~BTb CTO/lKHoaeHIISI'c npOTOHaMII KOCMII'IeCK~X ny'Iell ; 
' - . 12 /27/ . . 

c sHepr11e11 BLiwe 10 ss. B pa5oTe noKaaaHo, 'ITo 0 aa 10 'Ia-
3 . . . 

_COB. llO/lCTa Ha 3MY/lbCIIIO IIOllaJlaeT OKO/lO 10 ni!BHell OT B3811MQ-
• . ' . . . . . ' \. /30/ 

. !lellcTBIIll . c BOAOPOAOM; ( 0TMeTIIM, 'ITO Anhsapeu (eM. . . :) 

npOBOAl!T Ollh!Thl B KOCMOCe, B KOTOpblX IIMIIYilbCLL 'IaCTIIIl nopSIAKa 
. 11 ' . . . . 
10. ss/c 5yAyT onpeJlC/lSITbCSI B lj>OTOSMY/lbCIISIX aHa/loi'I!'IHO npeA~ 

' /31/ . . 
~, . . .•· llOJKeHI!OMY B pa6oTe . CIIOC05y - 110 OTK/lOI!CI!IIIO 'I8CTIIU UO/leM 

·. 

· CBepXUpOBOASIIUC.I'O Mlli'HIITa)., 

7) _HccneAOBaHIIe cocTasa, _speMei!HI·IX 11 npocTpaHCTBeHHLIX 

Bapl!aUIIil·KOCMII'IeCKOI'O 113ily'IeHI!SI Bile 3eMilll B03MO)KHO 'npll. OI'

paHII'ICHIIII speMeHII o6ny'IeHIIH XIIMH'IeCKoll o6pa6oTKoll aMynbCIIII, 

riocne _'Iei'O OHa !le pEriiCTpupyeT llaily'IeHHe (aHa/lOI'II'II!O OULITY 
. . /33/ . 

-1!8 BTOpOM KOCMI!'ICCKOM KOpa6ne-cnyT!ll!Ke · • 

• •. 3aAa'Ia o6 ynpasneHIIH "'Ha'IanoM" o6ny'IeHIIn, no-BIIJlHMOMy, 

MolKeT 6biTL peweHa nyTeM npiiMeneuuH cneu11a/lbHLIX MenKoaepiluc-· 

TLIX. SMy/lbCIIll, 'KOTOpLie: npaKTl!'IeCKII' Tepl110T 'IYBCTBHTC/lbi!OCTb ·npu· 

rn'y60KOM OX/lHlKACHI!II, 

PeaynbTaTLI,. HanmKeHI!I>Ie B Al!CCepTallllll, ony6nHKOBa!lbi s pa~ 

6~Ta/l-7,11,12,16,18,21 -25,27,2~,~9,32/~ • 

B aaKiliO'IeHI!e aBT.op pall· BLipaanTb rny6oKyiO npllaHaTenh-

.HOCTb Tosap11maM no pa6oTe: B.A.EemiKosy, B.B.rnaronesy, H~ilan
xal!<asy, P.M.ne5eAesy, B.A.HIIKIITnny', B.neTp_l!<llilKe, B.A.CsHpii

AOBY II .APYI'IIM, COBMCCTHO C KOTOpblMII- 6L!il BbinO/lHeH. PIIA. IICC/le

AOBaHIIil, paCCMOTpeHHhlX B AJICCepTaUHI!, 
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