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Ill 
1. 8 pa6oTe H3y'laJICSI cneKTp Mace CHCTeMbl H3 .llBYX 1T -Me30HOB B RHT9pBane 

/280-350/ ~as OT pea~UHH 

/1 I 

npH aHeprHH nepBH'lHO!"O 1T -Me30Ha 24ll ~aB. 6bll10 nOKa3aHO, 'ITO MaTpH'IHbli!. aJieMeHT 

+ 
~teaKUHil /1 I pacTeT c ysenu'leHHeM Mace bl I " " /-cHcTeMbl. O.llHaKo HRitaltRX nRKOB, -caR-

+ -
.lleTeJIJoCTBYIOIUHX 0 pe30HaHCHOM XapaKTepe / 1T -rr /-s3aHMO,llei!.cTBRSII B RCCJie,llyeMOM RH-

Tepsane Mace He o6Hapy*eHo. Hepe30HaHCHbiH xapaKTep cneKTpa Mace s o6nacTR HR3KRX 

aHeprRl!: npRBO.llHT K TOMy, 'ITO .lll1R nonyqeHHR ltOJIR'lecTseHHbiX .llaHHbiX o I 71-w /-s3aHM0-

/2/ 
.lleii:cTBHH Tpe6yeTcsr 6onee CJIO)KHbil!: aHaJIR3 peaKUHH /1 I. B pa6oTe nolta3aHo, 'ITO Ray-

'laR pacnpe,lleJieHRSI no OTIJ.OCHT9JlbHbiM HMnyJI&CaM BTOpH'IHbiX 'laCTHU OT peaKUHH /1/ M9T0-

/3/ 
.llOM AHcen&Ma H rpH6osa 1 MO)KHO onpe.lleJIHTb ce'leHRe npoueoca nepeaapR.llKR B6nR·31l nopora 

, + + ,--+ ,o + , 0 rrpH Hynesol!: SHeprHR. CeqeHRR ynpyroro pacceHHRH Jr -Me30HOB H8. Jr -Me-

30HaX, B IIpHHUHIIe IIOH 11106biX SHeprHHX, B HaCTOHIUee Bp9MH MOI"YT 6b!Tb ODpe.lleneHbl TOJibltO 

/4/ 
C IIOMOIUb!O MeTO,lla Y.y H noy • 8 JlHTepaType 

COB 
/5,6/ + + + + 

H 1T +rr -+rr +rr 

y>Ke coo6manRcb .ll8.HHbie o ce'leHRHX npouec-

17/ 
, nony'leHHble R3 aHanuaa pealtuRA 

rrN -+rrrr N STHM MeTO.llOM. Uen& HaCTORIUeA pa60Tbl COCTOHT B TOM, 'IT06bl DyTeM 

SltCTpanonsruHH no MeTO.llY Y.y R noy nony'lHTb .llaHHbie o ce"'eHHHX npouecca ,++ ,-.... ,++ 71-

npu HH3KHX SHeprHSIX. KaK H;BeCTHO, H,lleSI MeTO.lla lfy H noy COCTORT B Bbi,lleJieHRR nepR4JepR,... 

'l9CKHX CTOJlKHOB9HHl!:, KOTOpbie ODHCb!Ba!OTCSI O.llHOM930HHOA ,llHarpaMMOA /pRC. 1a/. ,00 CRX 

DOp SltCTpaDOJlSIUHOHHbiH MeTO.ll lfy R noy DpHM9HSIJICR, B OCHOBHOM, B 06JiaCTR .llOCTaTO'IHO 

60JlbWHX SHeprHl!. nepBH'lHOI"O , -M930Ha I - 1 Bss/. npHMeHeHHe aToro MeTO.lla B o6nac-

TR H960JlblllRX SHeprHl!. CODpH)KeHO C onpe,lleJleHHbiMH TPY.llHOCTHMR. npR HH3KRX 9H9pl"RHX 

.llllRHa BOJlHbl na,lla !Olll91"0 Jr -Me30Ha cpaBHRMa · C pa3MepaMH HYKJIOHa R BCJ19.llCTBRe STO!"O 

Mana B900HTHOCTb nepu4JepH'19CKRX CT011KHOB9HRJ!.. 0.llHaKO BODpOC 0 TOM, B ltaltOJ!. 06JiaCTR 

SHeprRA H DpR ltaKHX nepe.llaHHbiX HMDyJibC8.X HyKJIOHy DpRMeHRM M9TO.ll Y.y R noy, B H8.CTOR

Ul9e BpeMR MO)K9T 6biTb pemeH TOJlbKO 9KCD9pHM9HT8.JlbHblM nyTeM. 

2. B pa6oTe aHaJIR3HpyeTcH 545 co6b!TRA, cooTBeTCTBYIOUlRX pealtUHH /1 I s o6nacTH 

&HeprHl!: OT 210 .llO 310 ~as. Co6biTHR perucTpRposanRCb c noMOUlb!O sMyn&CROHHbiX ltaMep. 

Cnoco6 DOHCKa R KpHTepHH OT60pa coo6manHCb 

d2 C1 
peHuHaJibHOe Ce'leHHe peaKUHH /1/ 

/8/ /4/ 
paHee • KaK noKa3aHo s pa6oTe 1 .llH¢¢e-

.llJlSI C06biTRil, ODRCbiBaeM b!X O.llHOM930HHOA 
dp2 d(J)2 

.llRarpaMMOA1 DpR p 2 
-+- 1 .,.cTp9MRTCSI K npe,lleJiy, nOJIHOCTb!O 

2 
onpe,lleJIHeMOMy KOHCT8.HTOA CBH-

3H , -MeaoHa c HYKJIOHOM I f I R ce'leHHeM ynpyroro pacceHHHH 1T -MeaoHa Ha 

+ 
" -Me3oHe I u"+,- I 

f 
, 

2 
(J)2 _,--1 

(J)y 4 

q 2 

0 

/2/ 

p -H3MeHeHHe 4-HMDYJI&Ca HyKJIOHa, (J) - nOJIHaSI aHeprHR .llBYX " -Me-

30HOB B RX CHCTeMe DOKOR, q 0 - HMnyJibC nepBH'IHO!"O 11 - MeaoHa s na6o-

paTOpHOA CHCTeMe ltOOp.llRHaT. Bee sTH senH'lHHbi Bbipa*eHbi B e.llHHHuax Maccbl 

3 



71 
xl :z 

-Meaoaa • Ho TO•uta P =-1 pacnonO)KQHa BHe QJH3H'I8CKOH o5naCTH H LinH TOJ'O, 'ITO-

Obi onpeLienHT& u + _ npH QJHKCHpoaaaaoM 
71 71 

{t) UpHXOLlHTCSI 9KCTpanonHpOB8Tb QJYHKUHID 

d~ :z 
~) 71 flo :z • -

F ( p , w - f:z w _,-c;;z - 1 
VT 

dp 2 dw 2 
(p:z+1)2 131 

H3 oonaCTB p 2 > 0 B TO'IKY p2=- 1. B 9TOA TO 'IKe F ( -1, w2
) =- q + - • Oc HOBH8SI Tpy llHOCTb 

71 71 . 

MeTOl18 tf.y H noy COCTOHT B TOM, 'ITO TeOpHSI He .a;aeT OTBeTa Ha BOnpoc,KaK 38BHCHT F 

OT p:Z 

QJYHKUIIIO 

B QJB3H'I8CKOI OonaCTH~H fi09TOMy He H3B8CTH01 K8KHM o6pa30M 9KCTpanonHpOB8Tb 

F • Oo&I'IRO npe.anonaraiDT, 'ITO Q:JyaxuHH F ( P
2

) aaanRTK'IecxaSJ H • cne.aoaaTen&Ho, ... 
MO>K9T t5blTb p83110>K8R8 B pSILl IIO CTeneHSIM 

:z 
p 2 

.. PSI.a aarracbiBaeTcH 5 ax.ae: 

F(p2) = A + A cl+1) + A~ (p'+1) + ••• B 9TOM cnyqae npH p:z=-1 
0 J • F(-1)=Ao= -u71+71- • 

qTot5&I pewBT&,xaJtol cTeneH&IO nonKHOMa cne.ayeT orpaHK'IKT&CSI, aoo6me roaopH,HY*HO rroc- · 

ne.a;OB8T8JJbHO t5p&Tb DOIIBROMbl 15onee BbiCOKOI'O DOpS1l1K8 LlO TeX liOp, liOKa BIIHSIHHeM OCTan&

HblX 'lneaoa pSI.aa MO>KHO 6y.aeT npeae6pe'1&. O.aaaxo npaKTH'Iecxa xa-aa HeLIOCTaTKa cTaTac

TBitK Ol'p8RB'IBB8IDTC!I KB8l1p8TH'IHblM BnH n&aei!:RblM DOIIBHOMOM. np& 9TOM, ecTeCTB9HHO, 803 .. 

R&JtaeT aexOTopaB aeonpe.aeneaaocT& B onpe.aeneHHK aenH'IHHbi u ~ 
71

_ 

8. Pon& o.aaoMeaoaaoA .a&arpaMMbl B QJH3H'lecxoA o6nacTH nepeLiaHHb!X HMnyn&coa noxa 

aexaaecTaa. B npoaecc 11N ... 1111 N MOryT .aaaaT& BKna.a K Lipyrxe 6onee cno>KH&Ie LIHa-

110 111 --
rpaMMbl. Tall:, Hanp&Mep, B pa60Tax lliHHTUepa H re6eng ' ,anSI OfiHCaHHSI peaxaxA 

11N ... 1111N B B3y'l89MOA H8MB o6naCTB 9ReprHA HapHLlY C OLlHOMe30HHOA LlHarpaMtilfOA 

lp&C. lal p8CCM8TpBB8118Cb ,/l;JI8I'p8MM8 C nepep8CC9SIHH9M lpHC. 161. npxcyTCTBHe H9CK011b~ 

ltRX LlH8l'p8MM ycnO>KBSieT ODHC8BHe Dp0U8CC8, B OC009BBOCTH H3-38 IIOSIBII9HHSI 'lneHOB, 

npe.a;CT8BIIBIOlllRX COfSOA HHTepQ:JepeHUHID Me>K.a;y M8TpK'IRbiMH 9118M8HT8MH paanH'IHb!X ,/l;Ha

rpaMM. KpoMe TOI'O B9B03MO>KHO TO'IHO fi0,/l;C'IHT8T& l18*8 OL1HOM930HHYID L1H8l'p8MMY; 

Q:JopMyna 121 cnpaae.aaaa TOn&Jto a npe.aen&HOM cny'lae. no aToll: rrpH'IKHe cpaa 

BeRKe p8C'l8TOB DO O,/l;HOM830HHOi!: .a;KarpaMMe C 9KCD8pBMeHTOM He .a;aeT B03MO>KHOCTH BbiHC

HHTit~ SIBnBeTCSI IIH p8311B'IH8 pe3yii&T8TOM Bltna.aa .a;pyrKX .a;KarpaMM HnH OHO B03HHKaeT K3-

38 npllt5liB>KeHHOCTK no.ac'leTa o.aaoMeaoaaoA .axarpaMMbl ITaK Haa&IaaeMoe noniDCHoe rrpx-

6nx>KeHKel. Ha pBc. 2 npe.aCTaanea&I pacnpe.aeneaHSI no w 2 • p 2 .ana: 'lacTH co6&ITHA, 

COOTBeTCHYIOlllBX pe81tllRB 11', DpR cpe.a;Hei!: 9HeprHR 11 -Me30H8 1240! 151 Mas B cpaaae_. 

HHB C T80p8TH'l8CitHM p8C'l8TOM IIO 0,/l;HOM830HHOI l1R8l'p8MM; B llpe,anono>KeRHH, 'ITO U 
11
+ 

11
-

He 38BKCBio'-OT {t) R p • Ka11: ax.aao K3 pxc. 2, 9KcrrepRMeHTan&Rbie pacnpeLieneRKSI He 

OIIBCbl88~ TeopeTR'leCKHMB ltpBBbiMB H C,/l;BHHYTbl DO cpaBHeHHID C HHMH B CTOpO&y 6on&-

2 2 :z 
WBX 3H&'leHaA (&) H p • IBepOSITHOCTb COrnaCBSI DO V -KpBTepKID MeH&We 5%1. 

B&IIIK npoae.aeaw· Tax>Ke pac'leThl B ape.aaono*eR&K, 'ITO u 71+ 71 - na.aaeT I u + _ • ~ I •n• 
71 71 {t) 

xl 
Cne.ayeT OTMeT&Tb, 'ITO Q:JopMyna 121 aepHa, ecnx Ton&Jto npe.anono>KHTb, 'iTO RKKa-

KHe .a;pyrBe LlB8l"paMMbl He BMeiOT OCOfSeRHOCTeA B ofSnaCTB, 6nH3KOH K DOIIIOCY p 2 =-1. 
Ha caMOM . .aene cnpaae.anBBOCT& aToro rrpe.anono>KeHHH He O'leBHLIRa

1
iJ npacyTcTBHe .apyrax 

.aaarpaMM ocnO>KHSieT BODpOC. TaK, H81IpKMep, naa.awo¢ H Tpei!:MaH I DOit838nB, 'ITO B 

aMnnKTY .a;e ,/l;BarpaMMbl lpKC. 161 MOryT B03HHK8Tb TO'IKH B8TBneRKSI, ,/l;OBOIIbHO 6liB3KBe It 

rron10cy. 
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pacTeT I a IT+ IT_ "' w 2 I B aaBHCHMOCTH OT w • Ho Tax xax caM a aenH'IHHa w M&HSI .. 

eTCSI cna6o loT 2 AO 2,61, TO H IIpH STBX npeAIIOJIO.lKeHBSIX TeopeTH'IeCKH.e pacrrpe.aeneHHSI 

JIHWb H83H8'1HT9JibHO CABHI'810TCSI B Ty HJIB HHYIO CTOpOHy, H COI'JI8CHSI C 9KCIIepBMeHTOM .QO-

6BT&CH He y .aaeTcs. T SKBM o6paaoM. pacllpe.aenea&H 110 H 
2 p IIOK83biB8IOT 1 'ITO llpO-

lleCCIT N -+IT IT N B p8CCM$TpKB8eMo:A o6nacT:a: SHeprH:A He MO.lKeT 6b1Tb OIIKC8H TOJibltO O.QHOM830H_. 

HO:A .a:a:arp8MMO:A B IIOJIIOCHOM llp116JI:a:.lKeHRH. 

4. 06 bl'IHO AJISI IIOBbiW9HHSI OTHOCHT9JibHOA pOJIH OAHOM930HHO:A Ali8I'p8MMbi Bbi.QeJIRIOT 

C06biTHSI C ManoA rrepe.aa'leii HMIIYJibC8 HYKJIOHY p
2 < 11-101 -B Ha.ae.lK.ae, 'ITO AJIR 9THX C06b1-

THA BJIBSIHHe IIOJIIOCa 6y AeT AOCTaTO'IHO BeJIHKO. M bl TaK.lKe OTo6p8JIH ABe rpyiiiibl Co6biTB:A C 

OTHOCHT9JibHO MSJibiMH rrepe.aa'laMH HMIIYJibCa. 0.aHa rpyiiii8 C p2~ 7 1346 C06biTHII H BTO-

paS! rpyrrrra c p 2 ~ 4 HJIH 5 lecnH sHeprHH rrepBH'IHoro IT- -MeaoHa MeHbwe 260 Msa, oT-

6HpanHCb co6bJTHH c p 2 -::._ 4 , ecnH .lKe sHeprHH 6oJibwe 260 Msa1 Tpe6oaanocb, '1To6bl p 
2 

61>1no S 5. Bcero B sTy rpyrrrry OTo6paHo 146 co6biT&AI. MaKCHMSJibHOe p 2 = 13. B llep-

aoA rpy1111e co6biTHA yrnoaoe pacrrpe.aeneHae aeATpOHOB B c.n.M. H3oTporrHoe. Bo BTOpo:A rpyrr ... 

rre HeATpOHbl neT SIT B 3aAHIOJO rronyc¢epy, 'ITO 6onee xapSKTepHO AJISI rrep&¢epH'I8CitliX CTOJIK-

HOBeHHA. Ho KaK BHAHO H3 pRe. 2
1 

paCIIpe.aeneHHe 110 p 
2 

1 paCC"'HTaHHOe 110 O.QHOM830HBO:A 

AHarpaMMe
1

cna6o OTJIH'IaeTCSI OT CTaTHCTH'IeCKOI'O pacrrpe.aeneHHR,H II09TOMY OT60p C06b1THI 

C ManoA rrepe.aa'leii HMrryJibCa HYKJIOHY B H3yqaeMoA o6naCTll SHeprHA MO.lK9T OKa3aTbCSI M8JIO 

sq,<PeKTIIBHbiM AJISI IIOBbJWeHHSI pOJIH O.QHOM930HHOI ABarpaMMbl. no 8TOA 11pH"'HH8 cne.ayeT 

rrpe.aaapHTenbHO y6e.aHTbCSI, 'ITO B OT06paHHbiX C05b1THSIX pOll& O.QHOM830BHbiX B38HMOAel-

CTBHI .aeiCTBHTeJibHO BeJIHlt8. 

5. ::)TOT BOIIpOC 06Cy.lKLJ:aJICSI, HallpHMep, B pa6oTe rpaM9HllliKOI'0 1 no.aropeiiJtOI'O H 

~ 1121 
XpyCTaneBa 1 B KOTOpOA rrpe.anaranOCb rrpoaepSITb BbiiiOJIHeHH9 T"'K ll83 biBaeMOI 'B3058pHo:A 

KHHeMaTHKH' B C06biTHSIX C ManoA rrepe.aa'leA liMIIYJibCa HYKJIOHY. HaJIH'IHe 6onbWOI'O 'IHCJI8 Cor" 

6biTHft, y .QOBJieTBOpSI!OlUHX KHHeMaTR'IeCKHM COOTHOW9HHRM, CBR3aHHbiM C pacrra.aOM 'll3068pbl~ 

cBH.QeTenbCTBOBano 61>1 o 6oJibwOM BKna.ae .aRarpaMMbl c nepepacceHHHeM loac. 161. He.aaa-

1131 
HO TpeAMaH H .HHr rrpe.ano.lKHJIH 6onee o6wa:A R .aoaon&Ho rrpocTo:A xpHTepa:A .ansr rrpoaep-

KH pOJIH 0L{HOMe30HHOA AH8I'paMMbl. 3THMH aBTOpaMH 6b1JIO 3aMe'leHO, 'ITO T8K K81t 8 O.QHO

Me30HHOA AHarpaMMe 06MeH Me.lK.ay 'laCTHIIaMR, HCXOLJ:SilUHMH H3 Me30HHOA H HYKJIOHHO:A aep

WHH00CywecTBJIReTCSI IIOcpe.acTBOM 6eCCIIHHOBOA 'laCTHIIbl I IT -Me30Hal, TO Me.lK.ay 9THMB 

rpyrrrraMH 'laCTHII He AOJI.lKHO 6biTb HHKaKOA CBR3ll KpOMe KHHeMaTH'IeCicOft. Cne.ao&aT9JibHOJ He 

AOJI.lKHO 6biTb KOppeJISIIIHi!: Me.lKAY IIJIOCKOCTSIMH, KOTOpble o6pa'3yiOT TpaeKTOpRH_ STHX 'laCTRII. 

B 'laCTHOCTH, B aHTRJia60p8TOpHOA CHCTeMe KOOpL1HH8T ICHCTeMa IIOKOSI llepB_II'IHOI'O IT -Me-

aoHal 
.. -

pacllpe.aeneHHe IIO yrnaM M9.lKLlY IIJIOCKOCTbiO, o6pa30BaHHOI TpaeJtTOpHS!Mll HYitJIOHa .QO 

H rrocne CTOJIKHOBeHHR 1 LlOJI.lKHO 6b1Tb H30TpOIIHbiM, eCnB rrpouecc o6yCJIO&JieH 0LlHOMe30HHOI 

.aaarpaMMOI. HaMH 61>1no rrocTpoeHo yrnoaoe pacrrpeLleneHHe Me.lKLlY ylta3aHHbiMH Bblwe nnoc

ltOCTHMH B aHTHJI86opaTOpHOA CHCTeMe lt00pAHH8T JtaJt .QJISI C06biTHA C M8JibiMH rrepe.Q8'18Mll 

HMIIYJibC8 I p 2 ~ 5 I, T8K H AJISI C06biTHA, C OTHOCHT9JibHO 60JibWHMH rrepe-

Ll8'18MH HMrrynbca HYKJIOHY I p
2 > 7 ./. Bee pacrrpe.aeneHHH, rrocTpoeHHbie c HHTepaanoM paa

o 
6ReHHR 20 , a npe.llenax CTSTHCT&'IeCitHX ow:a:6oJt oltaaanac& HaoTponHbiMH. O.aHalto rro.ac'leT rro-

Jc:aaan, 'ITO OWH6KH B orrpe.lleneHHll yrna M8.lKLlY IIJIOCKOCTSIMH B 8HTBna6opaTOpHOil CliCTeMe 

lt00pLlRH8T HaMHOI'O rrpeBbJW8IOT HHTepB8JI paa6HeHHSI H cpaKTH'IeCitll B8JIH'IHH8 yrna He Orrpe.ae-

5 



neaa. 3TO CBH3aHO C TeM, 'ITO B aHTHna6opaTOpHOi!: CHCTeMe K00pLlHH8T H3-3a KHH9Miii.TH'I9CKHX 

orpaHH'I9HHi!: 0'19Hb Man yron M9)!{LlY TpaeKTOpHSIMH HyKnOHa LlO II nocne CTOITKHOB9HHSI. npH 
0 

H8WHX SHeprHSIX STOT yron He npeBbJW&eT 6 , 'ITO npHBOLlliT K TOMy, 'ITO nnOXO OnpeLl9J1SI9T-

CSI rrnOCitOCTbt o6pa30B8HHA!I TpaeKTOpH liM H HYKITOH&. AHanorH'IHble Tpy LlHOCTH, no-BHLlHMOMy, 
17,15 I 

HM9JOTCSI H npH 6onee BbJCOKHX SHeprHSIX, TaK K8K .Q8)!{9 B npe.aenbHOM cnyqae B 

I rr - N 1-cTOITitHOB9HHSIX HyKnOH B 8HTHna6opaTOpHOi!: CHCTeMe KOOp.OHH8T He MO)KeT H3Me-
0xl 

HHTb csoe nepBoHa'lanbHOe HanpasneHHe Ha yron, 6onbwHi!: 'leM 8,5 • 

6. TaJtHM o6pa30M, c noMOIUbiO !tpHTepHSI Tpei!:MaHa H HHra HaM He y.aanocb B&ISIBHTb' 
'~ 

Jtall M9RSI8TCH poiu. O.QHOM830HHOi!: .QHarpaMMbl B 3aBHCIIMOCTH OT 
2 

p • O.aHaKo B .aanb-

aelweM .ans nonyqe&HSI cse.aeHHA o I rr+- rr- 1- B3aHMo.aei!:cTBHII aHanH3HposanHCb co6b1THSI c 

OTROCHTenloRO ManbiMII nepe.aa'llii.MH HMITYITbC8 HYKITOHy I P
2 

5_ 7 H P
2 

5_ 5 I. JlnSI Toro, 

'IT06bl aaanH311pOBaTb C06biTIIH C pa3ITII'IHbiMII nepBH'IRbiMH SHeprHHMII) BCe C06biTIIH 6bln& pa3-

6RTbl sa wecT& HHTepsanos no nepBH'IHOA saeprHH ,- ':..Me3oHa: 1210-2301, 1230-2451, 

1245-260 I, 1260-280 I, 1280-295 I, 1295-3101 Mas • .llns Jta:>K.aoro HHTepsana · 6blna nocTpoeaa 

XBH8M8TR'I8Cit8R o6naCTb B rrnOCitOCTH p 2 
, w

2 
H pacnpe.aeneHHe C06b1TIIA B K8)K.QOII: KHHe-

M8TJI'I8CitOI o6naCTH. 3aTeM CTpOHnacb 4JYHKUHH F ( p 2
, w') .anH BC8X ltHHeMaTH'IeCitHX o6na::-

Tel. nonHbl8 C8'19HRSI p881tUIIB I) I B Jt8)K.QOlt H3 KIIH9M8TH'I9CKHX o6nacTeA npHHHManHCb COOT-

BeTCTB8RRO paBHbiMII: 10,08~0,01 I; 10,07 ~ 0,02/, 10,12'!;0,02/, 10,25 :!:;0,031, 10,40 :!:0,041, -+ 

10,54:!:: 0 ,05 I M6. BenR'I BRa w2 MaKCIIMan&Ho 113 MeHHeTCH oT 4 .ao 7. Cpe.aHee 3Ha'leHHe 2 
w 

ITO 8C8M ltHH8M8TB'I8CitRM o6naCTSIM paBRO 

'IRnRCb nBR&II:IIbiM pa3no:>KeHH9M 4JYHJtUBR 

.,.,.-
5,8. Bsa.ay ae.aocTaTO'IHoA cTaTHCTIIJtB Mbl orpaHH-

F : F ( p 2, w') = A + A (p
2+ 1). 3xcTpanonSIUHOH-o 1 

2 
BaR nRHRH .ana RRTepsana w = 14 - 7 I npe.acTasneHa sa pHc. 3 .anSI .asyx rpynn co6&ITHA: 

p2 < 7 a p 2 < 5. YJta3aHHble sa pac. 3 TO'IKH F ( P
2

) HBITHJOTCSI cpe.aHHMH 3Ha'leHHSIMII no 

seeM Jt&HeMaTR'IeCJtRM o6nacTHM. Pe3ynbT8Tbl SJtCTpanonsruHII npe.acTaaneabl B Ta6nuue 1. 3Jtc-

nepRM&HTa.llbHble TO'IKII Bnonae y.aosneTBOpiiTenbHO OrriiCbiBaiOTcSI .YHKUIIeA F=A +A (p 2 +1 ). 
0 1 

Benii'IIIHa ceqeRIIH npeuecca ,+ + ,- ... rr + + rr B HHTepsane w
2

= 14-7 I pasHa 139:!61 M6 

.ana co6biTRI c p2 ~ 7 H 130~8 I M6 .ansr co6-&ITIIA c P 2 ~. 5. 3TH .asa ce'leHIIH B npe.aenax 

owa6o1t He pa3nR'I8JOTCSI, so _sce-Taltll npe.ano'ITeaue cne.ayeT oT.aaTb ce'leHHJO, nony~:~eaHoMy 

2 
113 aaanu3a co6b1TRI c MeH&WHMH nepe.aa'laMH HMnyn&ca, T.e. c P S 5. 

7. B aMnnzTy .ae npouecca rr N ... rr rr N, KpoMe nonJOca, 6n£)Kall:weA npocTell:welt oco-
2 

6eRHOCTbJO SIBnH8TCSI p83p93 OT P = - 9 .00 00 , • JlnSI TOro, 'IT06&I yny'IWHTb CXO.QH-

MOCTb pSI.aa F (p2),Mbl ucnonb30sanH pa3no:>KeHRe ¢YHitUHH F no HOBOII: nepeMeHHoA W 

JtOTOpasr xos¢opMHO oTo6pa:>KaeT nnocKOCTb p 2 c pa3pe30M - 9 .ao oo B ltpyr e.aHHH'IHoro 
2 

pa.aayca. npa &TOM TO'IIt8 P = -1 OT06pS)K89TCSI B U9RTp ltpyra, a nHHRH pa3pe3a B rpaHII-
xx/ 

uy Jtpyra • IPyHJtUIIH W nonyqeaa B.A. MewepsKOBbiM: 

1r 
.JL _ _ L,.;/1+9 +1,03 

p2 p2 141 
1 + 0,03 ( ~- __§__ ,JPf+9 +1) 

p• p2 

xl 3To cne.ayeT 113 cooTHOweHHH Me)K.ay npe.aen&HbiMH yrnaMII sin g a.n =~ sinOnH 
Toro ¢axTa, 'ITO npe.aen&Hblll: yron B na6opaTopsoA cHcTeMe 8 n paBeH 90 • Mp 

XXI MeTO.Q KOH4JopMHOrO OT06pa)i{eHHSI .anSI aHanorH'IHOft 3a.Q8'1H - onpe.aeneHIISI KOHCTSH
Tbi CBSI311 ( rr- N) -pacceHHHH 6bm npe.ano)KeH I:Ppe3epoM 1141. 
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3KCTparronHUHOHHaH nHHHH, rronyqeaaaH c IDMOWbiO rronHHOMa F (I')= A~ + A; I' 1 rroKa3aHa 

rryHKTHpoM aa pRe. 3. Pe3ynbTaTbi aKcTpanonHUHH rrpencTaBneHbi B Ta6naue 1. 3KcnepaMeH-

TanbHbie ·aaHHbie TaK:lKe BIIOnHe Y.llOBneTBopHTenbHO OnHCbiBaiOTCH IIOnHHOMOM F (I'). Ceqe-

HHe , nonyqeHHOe 9KCTpanonHUHeH nonHHOMOM F (I' )
7 

B npenenax OlliH6oK He oT

F(p2). 3aa'leHHH x 21x 2 npaKTH-naqaeTCH OT llaHHbiX, nonyqeHHbiX C IIOMOWblO IIOnHHOMa 

'l:eCKH He pa3nH'IaiOTCH. 0o aToll: npH'IHHe B ll8nbHell:llleM o6cy:lKIJ.aiOTCH cpellHHe 3Ha'leHHSI 

u rr+ rr- no pe3ynbTaTaM o6eHx sKcTpanonHuHll:. Cpenaee 3aaqeall'e ceqeHHH npouecca 

rr+ + rr--+ rr+ +rr-

w2 14-7/ H 

nonyqeaHoe B pe3ynbTaTe nHHeHHOH 9KCTpanonHUHH llJlH HHTepBana 

p
2 < 5,paBHO 134~91 M6. 

8. M hi nonhrTanHcb cpaBHHTb Balli pe3y JibTaT c oueHKaMH ce'leHIIH u rr+ rr- , nonyqeHHbr-

MH H3 aaanH3a peaKURR 11 I npH BbiCOKHX saeprRHX nepBH'IHoro rr -Me3oHa, XOTSI ll8HBbiX 

o u,+ rr-, nonyqeHHbiX c noMOWbiO 9KCTpanomlURH, ae cywecTayeT. VIMeiOTCH JIHlllb .a.aHHbie 

(T 
= 2 Urr + rr- + urr- rro 

no cyMMapHoMy ce'leHHIO peaKUHH 3 , nonyqeaable a pesynbTaTe npa-

w2 MeHeHHH cpopMynhi /2 I B cpH3H'IecKoi!: o6nacTH. 3TH ceqeaHH nnH B HHTepaane 
/17/ 

H 135 ~ 81 M6-no peay nbTaTaM pa6oTbi • 
/16/ 

/4-7/ paBHbr /80;!301M6 no pe3ynbTaTaM pa6oTbi 

Ecna aocnonb3oBaTbCH ceqeHHeM (T - 0 rr rr 
/181 

, IIOJiy'leHHbiM npH 60nblliHX SHeprHHX 8 pa6oTe , 

TaK:lKe HCIIOnb3YSI cpopMyny 12/ 8 cpH3H'IeCKOH o6naCTH, TO H3 9THX llaHHbiX MO:lKHO nony'IRTb 

cneny row He ouesKH 
116 R 181 

liM 0' 17+ 17 - : /115~40/ M6 no pa6oTaM H/45+121-

6 
. 117 H 18/ 

no pa oTaM K aK BHllHO, Balli pe3ynbTaT ny'lllle cornacyeTcH co &To poll oueHKoi!:. 

O.a.HaKo OlliH6KH nocTaTO'IHo aenHKH H no~tTOMY nmt KOnR'IeCT&eHHoro cpaaHeHHSI peaynbTaToB 

Heo6xonHMO yTO'IHHTb ace sTH naHHbre. 

9 • ..Qng BbiSICHeHHSI sHepreTH'IeCKOll: 38BHCHMOCTH 

~ 6biJIH pa36HTbi Ha D.Ba HHTepBana no BeJIH'IHHe 
2 

(i) 

-- JlHUHOHHbie KpRBbie anH llBYX rpynn C06biTHll: C p
2

::; 

0' rr+rr- 9KCnepHMeHTanbHble ll8BHbie 

OT 4 llO 5,5 H OT 5,5 llO 7. 3KCTpano-

7 H p
2

::; 5 noKa3aHbi aa pHc. 3. Pe-

3YnbTaTbi :EIKCToanonHUHH npHBOllHTCH B Ta6nHue 1. KaK BHllHO H3 Ta6nHUhr, ce'leHHe a"+ rr-

ana co6brTHl!: c p
2 5. 7 pacTeT c yaenH'IeaHeM w KaqecTBeHao TaKHe:lKe peaynloTaTw 

2 • 
nonyqaiOTCSI R llJlSI rpynnbi C06biTHH C P :S 5, XOTSI pa3HOCTb Ce'l:eHHH llJlSI llBYX HHTep&aJIOB no 

2 
<U He npeBbilllaeT 011IH6KH. 

10. Vf3 ll8HHbiX npH BbiCOKHX .aHeprHHX nepBH'IHOro rr 

.a.eHHSI 06 9HepreTH'IeCKOH 38BHCHMOCTH 0' 
17

+ rr- B HHTepaane 

-Me3oHa Tpynao nonyqHTb cse

w2 = 14-11. OnHaKo B 6onee 

ill HpOKOM HHTepBane 
2 

(i) MO:lKHO yTsep:lKllaTb, 'ITO cpenaee ceqeaHe a 

nanaeT c pocToM (i) • TaK KaK ceqeaHe 
1181 

0' rr - 17° MaJIO H npHMepHO noCTOSIHHO B o6-

J18CTH MaJlbiX <U , TO MO:lKHO C'IHT8Tb, 'ITO 0' 
17

+ rr- T8K:lKe nanaeT C yaeJIH'IeHHeM <U 8 
lilt' 

yKa3aHHOM HHTepaane • .UnH ycTpaaeHHH aTHX oa3aornacHA npe:lKne scero cnenyeT yTO'IHHTb 

D.aHHbie KaK npH BbiCOKHX, TaK H npH HH3KHX 9HeprHHX nepBH'IHOrO 1T -Me3oaa. Bo3MO>K-

HO, 'ITO npH'IHHa npOTHBope'l:Hi!: COCTOHT B TOM, 'ITO npH HH3KHX SHeprHRX· BKJiall OllHOMe3oH

HbiX B38HMOlleliCTBHH ll&:lKe npH He60JlblliHX nepenaqax HMnyJibCa HyKJIOHY MaJI H J1HHeHH8SI 

9KCTpanOJISIUHH HellOCTaTO'IHa llJlSI nonyqeHHSI KOJlH'IeCTBeHHbiX CBelleHHi!: 0 ( TT +- rr-) -pacceg-

HHH. 

119/ 
11. Vf HTepeCHO cpaBHHTb H811IH pe3ynbT8Tbi C pe3yJibT8TaMH pa60Tbi , B KOTOpOH pe-

aKUHSI 11/ H3y'laJiaCb C noM0'-4biO HCKpOBblX KaMep npH aHeprHH nepBH'IHOrO rr -Me3oHa 

310 Ma6. CeqeHHe a + _ Hccnenoaanocb B HHTeoaane 
rr " 

2 
w = I 4 -5 I c noMOWbiO cpop-

7 

I 
f 
i 
~ 
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Mynbl t{y-noy B cPH3H'I9CKOA o6n8CTH .anSI 0'19Hb M8nblX nepe.U8'1 HMfiYilbC8 HYKilOHy: 
2 . 1191 p =ol0,3- 2,01. 0CHOBHb!9 pe3yllbT8Tbl MO)KHO cclJopMyi1HpOB8Tb C119LlYIOIUHM o6p830M: 

1 I HMeeTCSI pe3KHA cn8.a ce'leHHSI a IT+ IT- c pocToM 
w 

2 
21 Bo3MO>KHO, &MeeTCJI pe3oHaHc np• w = 4,2 . 

.LlnSI Cp8BH9HHSI C 9THMH pe3yllbT8T8MH M bl T8K>K9 HCfi011b30B8nB clJopMyny t{y-noy a 

cPH3H'IecKoA o6n8cTH .anSI rpynnhr co6hiTHA c p2
<,;_ 4 1 p2 = 2,61 npH cpe.aaeA sHeprHH nep-

- c 2 BH'IHOrO IT -M930H8 240 M9B. 9'19HH9 a IT+ IT- B HHT9pB8119 W OT 4. LlO 5, nony-

'19HH09 T8KHM o6p83oM, npe.acT8Bneao Ha pHc. 4. A6c,oniOTHbre BenH'IHHbl (IT -IT) - ce'leHHA 

fi011Y'I810TCSI M9Hblll9, '19M npH 3KCTpanonHUHH, HO 9HepreTH'I9S:CHH XOLl a 17 + 1T ~ C0Xp8HSI9TCSI. 

K8K H B cny'l8e sKcTpanonSIUHH 
1 

a IT+ IT- p8cTeT c yBeBH'IeHHeM w R aeT HHKaKHX YK83AHHA 

H8 pe30H8HC B o6n8CTH M811b!X w
2 

• 

0.UH8KO .aeTallbHO o6cy>K.aaTb npH'IHHY pa311H'IHA npe>K.aeBpeMeHHO, TaK K8K Ll8HHhie p8-

1191 60Tbl nOny'19Hbi H8 fi011H9THI19HOBOJ:i MHW9HH, a OKOH'I8T911bH8SI o6p860TK8 Ofib!T8 C BO.U0-
1191 

po.aaoA MHweHbiO nOK8 He 3aBepweHa. 13ToT Bonpoc o6cy>KLI811CSI c 8BTopaMH p860Tbi I. 

B 38KI110'19HHH 8BT0pbl 6narO.U8pSIT n.n. HeMeHOB8 38 fiOMOlllb npH o6ny'leHHH aMynb

CHOHHblX KaMep, A.B. EctJpeMOB8, n.H. n8nH.ayca, B.A. MewepSIKOBa, P.M. Ph!H.UHH8, 

H.H. CHnHH8, C.H. CoKOilOB8 38 none3Hbre o6cy>K.aeHHSI; E.A. norHHOBY 38 npoBe.aeHHe p8c-

'19TOB H8 8119KTpOHBO-C'I9THOA M8ll1HH9. 

nHT9p8Typa 

1. IO.A. BaTycoB, C.A. ByHSITOB, B.M. CH.aopoB, B.A . .Hp68 • ./K3T<t> 43, 2015, 1962. 

2. IO.A. BaTycoB, C • .H. BYHSITOB, S.M. CH.aopoB, B.A • .Hp68. )K3T<t> 39, 506, 1960. 

3. A.A. AHcenbM, B.H. rpH60B. )K$T<t> 37, 501' 1959. 

(!} G.F.Chew, F.E.Low. Phys. Rev. 113, 1640 (1959). 

5. J.A.Anderson, V.X.Bang, P.G.Burce, D.D.Cannony and N.Schmitz. Phys. Rev. Lett. 6, 365 (1961). 

6. D.D.Cannony and R.T.Van de Walle. Phys. Rev. 127, 95~ (1962). 

1. J.Kirz, J.Schwartz, R.D.Tripp. Phys. Rev. 126, 763 (1962). 

8. IO.A. BaTycoB, H.n. Bora'leB. C.A. ByHHTOB, B.M. CH.aopoa, B.A • .Hp68 . .LIAH CCCP 
J..M., 52, 1960. 

9. P.V.Landshoff, S.B.Treiman. Nuovo Cim. 19, 1249 (1961). 

10. C.J.Goehel and H.J.Schnitzer. Phys. Rev. 123, 1021 (1961). 

11. H.J.Schnitzer. Phys. Rev. 125, 1059 (1962). 

-· 
~ 

12. H.M. rp8M9HHUKHA, M.H. no.aropeUKHA, O.A. XpyCT8119B. npenpHHT OH.HH P-699,1961. 

13. S.B.Treiman and C.B.Yang. Phys. Rev. Lett. 8, 140 (1962). 

14. W.R.Frazer. Phys. Rev. 123, 2180 (1961). 

15-. L.A.Auerhach, T.E.Elieff, W.B.Johnson, J.Iach, C.E.Wiegand, and T.Ypsilantis. 

Phys. Rev. Lett. , 9, 173 (1962). 

16. A.R.Erwin, R.March, W.D Walker, E. West. Phys. Rev. Lett. , 6, 628 (1961). 

17. N .Pickup, D.K.Rohinson , E.O.Salant. Phys. Rev. Lett. 7, 192 (1961). Phys. Rev. Lett., 'l, 472 (1961). 

18. J.Alitti et al., Nnovo Cim. 25. 365 (1962). 
19. A.B. ApeclJbeB, IO • ..LI. B810KOB, IO.M. 38AueB, M.C. Ko30.U89B, r.A. neKCHH, B.T.OcH

neHKOB, .LI.A. Cy'IKOB, B.B. TeneHKOB, B.B. <t>e.aopoB, npenpi!HT HT3<t> 
N2. 95, 1962. Proc. of 19621ntem. Con£. on High-Energy Phys. at CERN P• 112, 1962. 

r .A. neKCHH. CTaTbSI B c6opHHK9 rsonpOCbl cPH3HKH sneMeHT8pHb!X '18CTHUr 

cTp. 42-53, r. EpeBaH, 1962 r. 

8 

~· 

.\ 

1 

' 

~' 



~ ....... 

10 

--~·· 

~ 
Ta6nHua 1 

Pe3ynbTaT~ sKcTpanonHUHH 

3KcTpanonH- F =A + A (p2+ 1) 
0 1 

F=A' + A'W 
0 1 

UHOHH~A no- f:lw2 _L u )( urm nHHOM rm 
[ll (M6 ) x2 (Mel ) "f2 

4+7 39±6 1.6 52t8 1,6 

p2~ 7 4+5,5 32±6 1,2 41,18 1,3 

5,5.;. 7 99t_36 1,4 141 ±45 1,4 

4 + 7 30 ± 8 1,2 39± 10 1,2 
p2~ 5 4 ~ 5,5 22 ± 8 1,0 29 ±10 1,0 

5,5 ~ 7 88 ±52 0,6 .120 1 64 0,7 

4 t 
PKc. 1. .D.•arpaMMa npouecca 11N .. "" N 

a/ nomocHaH .a•arpaMMa 
15 I .aKarpaMMa c nepepaE:ceHHBeM. 

-
u (M6) 

mr 

44.±7 

35t7 

I 115 ±. 41 

34 t 9 

25 :t 9 

101 :t 58 

'-IHcno 
co-

elb!THA 

346 

238 

108 

156 

107 

49 

~:,' - . 
·~ 
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PHc. 2. Pacnpe.aeneaae co6biTHA oT peaKIIHH 11" + p -+77+ + 11- + n 

M'O>' 

npH cpe.aaeil: aaeprHH 1240+151 Mas. 
:z - :z 

a I no senH'IHHe w ; 6 I no senH'IHHe P • 
racTOrpaMM&- 9KCn90HM9HT; nnaBHSH KpHBaH-c}:Ja30Bbdl: 06"beM; 

nyHltTHp-pSC'IeT 110· OllHOM930HHOA J:lHarpaMMe C llOCTOHHHbiM 

rHCTOrpaMMS H KpHBbl9 

a + -
tT 17 

HOpMHpOBSHbl Ha OllHHaKOBYIO 
~ 

i1 
\ 

• 

-· 

rrno ma.a~::o. 
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PHc. 3. 

1 

t,r.w'~s,s 
0 

I,$6Jz~s,5 
a 

I ·I 

_, 
·20 

1/i 
-iC1 

2 3 II· s 

II s ' 

G 2 H•c.>'•?.•l ' 
-110 

~x -1()0 

...., -HXJ 
'<:) ·ItO 
~ I ._, 

-~ toe 
IOtoc 0 ., 3 It s 6 

liO 

J, ~ (AJ 2s 7,0 iJ e 4~c.>2s?,O 

I ·IQ 

·(0 ~ -Ito t ........ 
~ 

J It s 6 

2 3 ~ 5 

10 

2 2 
3KcTpaiiOJUIUHB cpyHKUHH F ( p, cu ) 
CIInowHaB nHHHB - IIOnHHOM F ( p 2 

, cu 2 
) = A 0 + A

1 
( p

2 + 1) • 
nyHKTHp - IIOnHHOM F ( W, cu

2
) =A; +A~ I' 

a, B, LI - Lins rpyiiiibl co6biTHil: c p 2 ~ 5; 
6, r, e - LinB rpyiiiibl C06biTHil: H ~ ~ 7. 
YTonweHHSB nHHHB Ha OCH a6CUHCC COOTBeTCTByeT HHTepsany 

MHHHMSnbHbiX :BHa'leHHil: p
2 

LinB LISHHOrO HHTepBana Cr.l 2 

II 

1 

1 



Pwc. 

6:r.- [HG] 

15 ... 

10 

5 

0~ 4,5 5 s,s 
wa [i'·] 

+ - + 4. 3aBHCBMOCTb CQ'IQHHH npouecca 11 + 11 -+ 1T + 11 OT 

B8JIR'IBHbi (i)
2 , ll01JY'IQHH8H B peaynbTaTe UpHMeHeHHH 

<PopMyJibi tfy H noy B !PB3B'IQCJtOii 06JI8CTH HMllYJibCOB ( p 2 < 4 ) 
apR &HeprHH aepmi'IHOro 11- -MeaoHa /240~ 15/ MsB 

PyKOUBCb nocTynHna B H3AaTenbCKHA OTAen 

S anpensr 1963 roAa. 
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