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An~ 6onee rny6oKoro noHHMaHH~ MexaHH3MOB o6paaoeaHH~ ¢
MeaoHOB B HYKnoH-HyKnOHHbiX B3aHMOAei1CTBI1~X Heo6XOAHMbl 3KCnepH
MeHTanbHble AaHHble npH pa3Hb1X 3HeprH~X B WHpOKOH KHHeMaTH4eCKOH 
o6naCTH, PO~AeHHe ~Me30HOB B pp-peaK4H~X 6blnO HCCneAOBaHO, 
Ha4HHa~ c 3Heprl111 24 r3B 111 . CHCTeMaTH4eCKOe H3y4eHI1e Mexa
HH3MOB PO~AeHH~ <f>-Me30HOB B pp- H pA-e3aHMOAeHCTBiit~X npH 5o
nee BbiCOKHX 3HeprH~x oT 93 AO 200 r3B 6tmo ocy~ecTeneHo rpyn
noii ACCMOR 12- 71 . HMe~Tc~ TaK~e AaHHble FNAL B npoTOHHOM ny4Ke 
npl1 150 r3B 181 H AaHHble ISR B PP-B3aHMOAei1CTBH~X npl1 vr:s ~ 
52,5 r3B 191 . B o6naCTH npoMe~yT04HbiX 3HeprHi1 6blnH H3MepeHbl 
xapaKTepHCTHKH o6pa30BaHH~ ¢-Me30HOB npoTOHaMI1 C 3HeprHei1 
70 r3B B o6naCTH $parMeHTa411H nY4Ka X F > 0, 4 C nOMO~b~ cneKT
pOMeTpa CHrMA/10/ • 0AHaKo ce4eHHe po~AeHH~ ¢-Me30HOB e 3Toi1 
KHHeMaTH4eCKOH o6naCTH Mane, H ero 3KCTpanon~4H~ B nonHy~ KH
HeMaTH4eCKY~ o6naCTb CHnbHO MOAenbHO 3aBHCHMa. no3TOMy npH 
npoMe~yT04HbiX 3Hepri1RX Heo6xoAHMbl TaK~e AaHHble no po~AeHHIO ¢
Me3oHOB B 4eHTpanbHOH KHHeMaTH4eCKOH o6naCTH. 

B AaHHoii pa6oTe npeAcTaeneHbl peaynbTaTbl H3Y4eHHR 11~Kn~311B
Horo o6pa30BaH11~ ¢-Me30HOB B HeHTPOHHOM ny4Ke. 3KcnepHMeHT Bbl
nonHeH C nOMO~b~ cneKTPOMeTpa 6HC-2 Ha cepnyxoBCKOM YCKOPI1Tene 
npH 3Hepri1H HeHTPOHOB 30-70 r3B. XoT~ rnaBHOH 3aAa4ei1 3KCnepH
MeHTa 6blnO 11CCneAOBaHHe aAPOHHOro· PO~AeHHR 04apoBaHHbiX 4a
CTH4/ll/ , Ha6n~Aanc~ TaK~e XOPOWI1H CHrHan ¢-Me30HOB B MOAe 
pacnaAa ¢-+ K +K- /nap4HanbHa~ eepo~THOCTb pacnaAa 49,5%/. 
B oTnH4He oT 3KCnepHMeHTa CHrMA Mbl perHcTpHpoeanH ¢-Me3oHbl eo 
eceii nepeAHeii o6nacTH. nonepe4HbiH HMnynbc 6bln orpaHH4eH 3Ha-
4eHHeM PT < 1 r3B/c. 3To noaeon~no HccneAoBaTb xapaKTepHCTI1KH 
PO~AeHH~ ~Me30HOB npH npoMe~yT04HbiX 3HeprH~X B WHPOKOH KHHe
MaTI14eCKOH o6nacTH H cpaeHHTb peaynbTaTbl c AaHHbiMH 3KcnepHMeH
TOB B npoTOHHbiX nY4KaX npH pa3n114HbiX 3HeprH~X, 

OcHOBHbiMH KOMnoHeHTaMH cneKTPoMeTpa 6HC-2 ~en~ni1Cb: 
- ~HAKOBOAOPOAHa~ M11WeHb AnHHOH 30 CM H AHaMeTpOM 6 CM; 
- cneKTPOMeTpH4eCKHi1 MarHHT c HHTerpanoM non~ 2,1 Tn.M; 
- ABe rpynnbl MHoronpoeono4HbiX nponOP4HOHanbHbiX KaMep, pacnono-

~eHHble AO H nocne MarHHTa; 
- ABa MHOrOKaHanbHbiX noporOBbiX ra30BbiX 4epeHKOBCKHX C4eT411Ka; 
- MOHHTOP nY4Ka An~ H3MepeHH~ HeHTPOHHOrO nOTOKa. 

CxeMa 3KCnepHMeHTanbHOH ycTaHOBKH noKa3aHa Ha PHC. 1. noA-
po6Hoe onHCaHHe ann~apaTypbl~~=~o~~~y~a cneKTPOMeTpa Aa
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PHc. I. CxeMa pacnono~eHHH 9neMeHTOB cneKTpoMeTpa BHC-2. 

HO B pa6oTax 1121 . CHcTeMa aanyeKa 6~na HaeTpoeHa Ha perHeTpa
~H~ eo6~TIAH e 4eT~PbMR lA 6onee aapRmeHH~MH 4aeTH~aMH, npoWeA
WIAMH nponop~HOHanbHble KaMep~ noene MarHHTa • 3¢l¢leKTHBHbiH 3Hep
reTH4eeKHH eneKTp HeHTPOHHoro nY4Ka AnR perHeTpa~HH ¢-MeaoHoB 
neman B npeAenax OT 30 AO 70 r3B e MaKeHMYMOM OKOno 50 r38. 
l-13 8, 9 •1 08 nepBH4HbiX B3aHMOAeHeTBIAH Bbi6HpanHeb e06biTHR e KaH
AHAaTaMH B napbl K~-: lr1enonb3YR HH<I>OPMa~H~ e noporoBbiX 4epeH
KOBeKHX e4eT41AKOB, AnR KamAOH 3ap.RmeHHOH 4aeTH~bl Bbi4Hen.Rnaeb 
Bepo.RTHOeTb /eTaTHeTH4eeKHH Bee/ 6b1Tb u,K HnH p 1121 . 4aeTH~a 
e KaOHHbiM BeeoM 6onbWe 1 ,2 MeTHnaeb KaK K-Me30H /MaKeHManbH~H 
Bee paBeH 3/. AaHHoe orpaHH4eHHe HeKn~4ano 4aeTH~bl, OAH03Ha4-
Ho HAeHTH¢lH~HPOBaHHble KaK TT HnH P, a TaKme HeHAeHTH!pH~HPOBaH
Hble 4aeTH~bl. 60nbWaR 4aeTb aapRmeHH~X 4aeTH~ HMeeT HMnynbebl, 
HeAoeTaT04Hble An.R nonHoro OTAeneHHR K OT p • TaKHM o6paaoM, 
nony4eHHaR Bb160PKa K+K--nap BKn~4aeT ¢loH OT eo6b1THH, rAe KaH
AHAaT B K+ eeTb p H/HnH KaHAHAaT B K- eeTb 'P. 

TaK KaK BePTHKanbHbiH paaMep ny4Ka 6bln HeCKOnbKO 6onbwe 
BHyTpeHHero AHaMeTpa BOAOPOAHOro peaepByapa, B3aHMOAeHeTBH.R 
npoHeXOAHnH TaKme Ha eTeHKaX MHWeHH lA OKpyma~~IAX KOHeTPYK~H
OHHbiX 3neMeHTaX. PaenpeAeneHHR BepWHH eo6~THH B o6naeTH MH
WeHH noKa3aHbl Ha pHe. 2a 1-1 26. YBenH4eHHe 4Hena eo6biTHH y 
eTeHoK BOAOP0AHoro peaepByapa ~ B Ha4ane MHweHH o6yenoBneHo 
YKa3aHH~MH B3aHMOAeHeTBHRMH. 60nbWHHeTBO 1-13 HIAX HeKn~4aeTe.R 
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PHc. 2. Pacnpe,!J;eneHHe BeprnHH 
C05bJTHH: a - B pa,!J;HanbHOM Ha
npaBneHHH OT OCH nyqKa H 5 -
B,!J;Onb HanpaBneHHH nyqKa. llo
Ka3aHbl TaK~e BHyTpeHHHe pa3-
Mepbl BOAOPOAHOro pe3epByapa. 
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PHc. 3. CneKTpbi 94¢eKTHBHbiX 
Mace K+K- Ann Bcex co5biTHH H 
,!J;nH C06bJTHH C BenHqHHOH OTKnO
HeHHH BepWHHbl OT OCH nyqKa Me
Hee 2,5 CM. 

·" 
orpaHH4eHHeM Ha BenH4HHY OTKnOHeHHR BepWHHbl B3aHMOAeHeTBHR OT 
oeH ny4Ka R<2,5 eM, KaK BHAHO Ha pHe. 26. noene· 3TOrO orpa
HH4eHIAR OeTaeTeR Bbi60pKa 1-13 321 QQ eo6biTHH, KOTopaR eoAepmHT 
B oeHOBHOM np-B3a!AMOAeHeTBHR e ManoH npHMeeb~ /~ 6%/ B3aHMO
AeHeTBHH Ha peaepByape B KOH~e MHWeHIA. 

Ha pHe. 3 noKa3aH MaeeoB~H eneKTP AnR Beex eo6biTHH 1-1 AnR 
BbiAeneHH~x np -Baa HMOAeHeTBHH. KonH4eeTBO ¢-MeaoHoB 6~no onpe
AeneHo e noMO~b~ annpoKeHMa~HH eHrHana <I>YHK~IAeH 6peHTa - BHr-· 
Hepa, HanomeHHOH Ha rnaAKY~ <I>YHK~H~ ¢loHa. AnR Bbi60PKH np -Baa
HMOAeHeTBHH BbiAeneH eHrHan OT 21 00 ± 130 ¢-Me30HOB, BO Beex 
eo6~TIARX Ha6n~Aanoeb eoOTBeTeTBeHHO 3300± 170 ¢-MeaoHoB. CpeA
Hee aHa4eHIAe Maeebl AnR o6o1-1x eiArHanoB nemHT B npeAenax 
0,3 M3B/e2 oT Ta6nH4HOH BenH4HH~ 1019,4 M3B/e 2 1131 . WHpiAHa 
eiArHana npHMepHo Ha 2 M3B/e2 6onbwe Ta6nH4HOH BenH4HHbl 
4,1 M3B/e2. 3To o6"bReHReTeR 3KenepHMeHTanbHbiM paapeweHHeM, KO
Topoe B o6naeTH Maeebl ¢-Me30Ha eoeTaBnReT OKOnO 5 M38/e 2• 

noTepiA eo6biTHH, onpeAenReMble reoMeTpH4eeKIAM aKeenTaHeOM 
eneKTPOMeTpa, paenaAaMH K~Me30HOB, He3¢l¢leKTHBHOeTb~ eHeTeM~ 
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3anycKa YCTaHOSK~ ~ peKOHCTPYK~~~ C06~T~~. S~4~CnRn~Cb MeTO
,QOM MOHTe-Kapno. ¢-Me30Hbl reHep~posan~Cb S COOTSeTCTS~~ CO 
cne,qYIOlii~M ,q~<fXIlepeH~~anbHbiM ce4eH~eM: 

* 2 d 2- ( )5 2 E .d a/dxF pToc 1-xF .exp(-3pT). 

Yrnosoe pacnpe,qeneH~e pacna,qa ¢-Me3oHos npe,qnonaranocb ~3o
TponHbiM. He6onbwaR aH~30Tpon~R, Ha6niO,qaeMaR rpynno~ ACCMOR 161 

He sn~ReT Ha $OPMY ~MnynbCHoro cneKTpa, ~ sen~4~Ha ce4eH~R 

MeHReTCR He3Ha4~TenbHO. 
Per~cTpa~~R ,qeTeKTopaM~ npo,qyKTOS pacna,qa ¢-Me3oHos He 

RSnReTCR ,QOCTaT04HbiM ycnos~eM ,qnR 3anycKa yCTaHOSK~, n03TOMY 
,qnR np~eMa co6biT~~ Heo6xo,q~Mbl ,qononHI1TenbHble 3apR>KeHHble 4aCT~
~bl. C 3TO~ ~enbiO reHep~posanacb nony~HKnl03~sHaR peaK~~R n + p ... 
... ¢ + N + m11± + X0

, r,qe N ecTb He~TPOH ~n~ npoToH c pasHa~ se
poRTHOCTbiO, MHo>KeCTSeHHOCTb m 3apR>KeHH~x n~oHos pa3~rp~sanacb 
S COOTSeTCTB~I1 C pacnpe,qeneH~eM MHO>KeCTSeHHOCT~ 3apR>KeHH~X 4a
CT~~ S pp-peaK~~RX np~ 6n~3K~X 3Hepr~Rx/14/ C y4eTOM 3HepreT~-
4eCKOrO cneKTpa ~ 3apR,qa He~TPOHHoro ny4Ka, npo,qyKTos pacna,qa 
¢ ... K+K- ~ 3apR,qa sTop~4Horo HYKnoHa N. B pe3ynbTaTe cpe,qHRR 

MHO>KeCTSeHHOCTb ,qononH~TenbH~X 3apR>KeHH~X 4aCTI1~ np~ MO,qen~po-

SaH~~ 6blna pasHa 3, 7. HMnynbCHble cneKTPbl nono>K~TenbHbiX 11 oTp~

~aTenbHbiX ,qononH~TenbHbiX 3apR>KeHHbiX 4acT~~ pa3~rPblsan~cb co
rnacHo 3Kcnep~MeHTanbH~M cneKTPaM. ,[lnR o~eHK~ sn~RH~R pacnpe
,qeneH~R MHO>KeCTSeHHOCT~ 3apR>KeHHbiX 4aCT~~ Ha 3<fXIleKT~SHOCTb pe
r~CTpa~~~ C06b1TI1~ MHO>KeCTSeHHOCTb sapbl1posanaCb Ha sen~4~HY 
±1 , 4TO COOTSeTCTSyeT ~3MeHeH~IO cpe,qHe~ MHO>KeCTSeHHOCT~ S pp
S3a~MO,qe~CTS~RX s ~HTepsane 3Hepr~~ OT 32 ,qo 69 r3B. B pe3ynb
TaTe 3$$eKT~SHOCTb per~cTpa~~~ co6biT~~ c 6onbwe~ ~ MeHbwe~ 

MHO>KeCTSeHHOCTbiO COOTSeTCTSeHHO ysen~4~SaeTCR Ha 12% ~ YMeHb
waeTCR Ha 20%. 

BTop~4H~e s3aHMo,qe~CTSHR s nponop~~oHanbH~x KaMepax, MarH~
Te ~ T.,Q. 3Ha4HTenbHO noS~WaiOT 3$$eKT~SHOCTb 3anycKa YCTaHOS
K~. Bn~RH~e yKa3aHHbiX s3a~Mo,qe~cTs~~ 6blno o~eHeHo Ha 3Kcnep~
MeHTanbH~x co6biT~Rx. Aanee nposo,q~nacb reoMeTp~4eCKaR peKoH
CTPYK~~R MO,qenHposaHHbiX C06biTH~ 11 SSO,Q~nHCb Kp~Tep~H OT6opa, 
~cnonb3yeMble np~ aHan~3e 3Kcnep~MeHTanbHbiX ,qaHHbiX. 

3$$eKT~SHOCTb per~cTpa~~~ C06biT~~ S 3aS~C~MOCT~ OT npo,qonb
HOrO ~MnYnbca ¢-Me3oHos noKa3aHa Ha p~c. 4. 1-iHTerpanbHaR 3$
(j)eKT~SHOCTb S o6naCT~ PL > 8 r3B/c ~ P T < 1 r38/c pasHa 
2,8·10-3 C C~CTeMaT~4eCKO~ norpeWHOCTbiO 20%. 

B npo~e,qype MoHTe-Kapno He Mo,qen~posanocb pacnpe,qeneH~e 4e
peHKoscKoro cseTa oT 3apR>KeHHbiX 4aCT~~. YMeHbWeH~e c~rHana ¢
Me30Hos ~3-3a KP~Tep~R Ha ~,qeHTH$~Ka~~IO K± 6~no o~eHeHO ~3 
3KCnep~MeHTanbHbiX MaCCOSbiX cneKTPOS, ,[\nR KOMneHCa~~~ YKa3aHHbiX 
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PHc. 4. 3¢¢eKTHBHOCTh perHcTpa
~HH cp-Me30HOB B 3aBHCHMOCTH OT 
npOAOnbHOrO HMnynbCa. 

t 0-· VI3MEPEHHbl~ CnEKTP 
7 . e BOCCTAHOBI\EHHbt~ CnEKTP 
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PHc. 5. H3MepeHHbrn H BoccTaHoB
neHHblli cneKTPbi no Pi· CnnoumaH 
nHHHH noKa3biBaeT annpoKcHMa~HJO 
cneKTpa ¢YHK~Hei1 exp (-B. p2T )· 

PHc. 6. H3MepeHHblli H BoccTaHoB
neHHbrn cneKTPbl no nPOAOnbHOMY 
HMnynhCY. CnnowHa.R nHHH.R noKa3bi
BaeT annpoKCHMa~HJO cneKTpa ¢yHK
~HeH ( I - X F ) N, 
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noTepb KOn~4eCTBO Ha6n~AaeMbiX ~-Me30HOB YMHOmeHO Ha een~4~HY 

Kw= 1,5:!: 0,2. 
.[lml onpeAeneH~fl ~MnynbCHbiX cneKTpOB aaper~CTP~POBaHHbiX cj7-

Me30HOB AaHHble pa3AeneHbl Ha ~MnynbCHble ~HTepeanbl, ~ c~rHanbl 

c/7-Me30HOB B KamAOM ~HTepeane BbiAeneHbl C nOMO~b~ annpoKC~Mal..l~~ 
cooTeeTCTBY~~Hx Maccoe~x cneKTpoe K+K~ nony4eHH~e cneKTP~ 
6bin~ CKOppeKT~poeaHbl Ha 3<)l¢leKTHBHOCTb per~CTPal..l~~ ¢-Me30HOB, 
BoccTaHoeneHH~e TaK~M o6paaOM cneKTPbl no KBaApaTy nonepe4Horo 
~Mnynbca ~ no npOAOnbHOMY ~MnynbCY noKa3aHbl COOTBeTCTBeHHO Ha 
pHC. 5 ~ 6. KOPHAOPbl OWH60K BKn~4a~T TOnbKO CTaT~CT~4eCK~e no
rpewHOCTH, AnnpoKc~Mal..li-1fl cneKTpa no p~ ()>yHKLI~e~ exp(-B·p~) Aa
eT 3Ha4eH~e napaMeTpa HaKnoHa B=/3,02:!:0,55/ /r3B/c/-2. 
CneKTP no npoAonbHOMY ~Mnynbcy nony4eH a o6nacT~ pT< 1 r3B/c. 
np~ aHan~ae He Y4~T~BanCfl ~HTepean no pL OT 6 AO 8 r3B/c. 3TO 
o6ycnoeneHO TeM, 4TO nPOAYKTbl pacnaAa ~-Me30HOB MoryT ~MeTb . 
~MnynbCbl H~me nopora per~CTPal..li-1~ n~OHOB B ra30BbiX 4epeHKOBCKHX 
C4eT4~KaX /3,05 r38/c/ ~ no3TOMY He MoryT 6b1Tb ~AeHT~()>~I..I~POBa
H~ KaK KaHA~AaTbl B KaOHbl, TaKHM o6pa30M, KOnH4eCTBO ¢-Me30HOB 
a AaHHOM ~MnynbCHOM ~HTepeane MomeT 6b1Tb aaH~meHHbiM. 4>opMa 
cneKTpa no npOAOnbHQMY ~MnYnbCY XOPOWO on~CbiBaeTCfl CTeneHHO~ 

aae~c~MOCTb~ F(xF) oc (1-xF)N, KaK noKaaaHo Ha p~c. 6. 
,[lnfl 3TOro pL-cneKTp TpaHC()>OpM~POBancfl B cneKTp no XF ~HTerp~
poeaH~eM no 3HepreT~4eCKOMY cneKTPY He~TpOHHOro ny4Ka. 8 pe-
3YnbTaTe nony4eHo 3Ha4eH~e noKaaaTenR N= 4,28 ± 0,42. H~mHH~ 
npeAen PL-cneKTpa 8 r38/c COOTBeTCTByeT cpeAHeMy 3Ha4eH~~ XF= 

= 0' 1. 
~HKn~3HBHoe ce4eH~e pomAeH~fl ~-MeaoHoe 8~4~CnRnocb no cne-

AY~~e~ ()>opMyne: 

a = 
Nch·Kw·H 

( · N A' T • Mn • Br 

rAe N~ = 2050 ± 130 ecTb eenH4~Ha c~rHana 6ea y4eTa BKnaAa ¢
Me3oHoe c ~MnynbCOM MeHbWe 8 r38/c. Kw = 1 ,5 :!: 0,2 Y4~TbiBaeT 
noTep~ c~rHana npH ~AeHT~()>HKal..l~~ K±, H = 0,94 - AOnfl np- eaa-
~MOAe~cTBH~ a KoHe4HO~ Bbi6opKe co6~TH~, NA - 4~cno A8oraAPO, 
T = 2' 1 r I cM2 - TOn~~Ha BOAOPOAHO~ M~weH~' M n = 3. 14. 1 0

10 
-

He~TpOHHbl~ nOTOK Anfl ny4Ka C 3Hepr~e~ 6onbWe 30 r38, f = 2 ,8 • 
·10-3 - ~HTerpanbHafl 3<)l¢leKTHBHOCTb per~CTPai..I~H ¢;-Me30HOB, 
.[lnfl K~HeMaTH4eCKO~ o6nacT~ P L > 8 r38/c ~ P T < 1 r38/c nony-
4eHo 3Ha4eH~e HHKn~a~eHoro ce4eH~fl a (¢+X) = (53 ± 9) MK6. 
npHBeAeHHafl norpewHOCTb He BKn~4aeT C~CTeMaT~4eCKY~ OWH6Ky 
np~ onpeAeneH~~ 3<)l¢leKTHBHOCT~ per~CTPai..IH~ C06biTH~ ~ een~4HHbl 

noTOKa He~TPOHOB, ,[lnfl Oi..leHKH C~CTeMaTH4eCKO~ norpeWHOCT~ Ce4e-
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Puc. 7. 11HKJI103HBHbJe cetleHHH ¢
Me3oHoB B nyqKaX npOTOHOB H 

HeHTpOHOB, IlpHBegeHHbJe BeJIH'lH

Hbl COOTBeTCTBYJOT 3KCTpanOJIHQHH 

B llOJIHYJO KHHeMaTHtleCKYIO 06JiaCTb, 

H~e o6pa3oBaHio1fl ¢-Me3oHo8 6b1no 
nony4eHO He3aBio1Cio1MbiM MeTOAOM. 
LlnR 3Toro ~cnonb308anacb Hop
Mio1P08Ka Ha xopowo lo13Y4eHHbl~ 

nPOI..Iecc PO*AeHio1R A-rlo1nepo~o8 8 
conp080mAeHio11o1 A8YX ~ 6onee 3a~ 
pRmeHH~x 4aCTI-14, 4TO AaeT 8e
n~41o1HY Ce4eH~fl pomAeHHR ~Me30-
H08 B conp080*AeHio11o1 A8YX lo1 5o
nee 3apRmeHHbiX 4aCTio14 a(¢ + 

_ + ~ 2h± )=(45 :!:10) MK6. KpaTKoe 
so on1o1caH~e 3Toro MeTOAa nPio18eAe

HO 8 np1o1nomeHio1lo1, C lo1cnonb308a
Hio1eM HOPMHpOBKI-1 Ha lo1HTerpanb-
H~~ nOTOK He~TPOH08 nony4eHO 

Ce4eHio1e a(¢+~ 2h±) =(41 ±9) MK6. 8~AHO, 4TO pe3ynbTaTbl 
o6o1o1x MeTOA08 xopowo cornacy~TCR 1o1 Clo1cTeMaTio14ecKaR norpewHOCTb 
np~ onPeAeneHI-11-1 8enlo141o1Hbl lo1HKn~31o18Horo ce4eHio1R MeHbwe ony6nlo1-
Ko8aHHO~ paHee 8enl-141o1H~ 35%

1111
• 

LlnR cpa8HeHio1R lo13MepeHHoro ce4eHI-1R c pe3ynbTaTaMio1 APYr~x ~KC
neplo1MeHT08 6bJna cAenaHa 04eHKa 8enlo141o1Hbl nonHero lo1HKn~31o18HQro 

Ce4eHio1R. npeAnonaraf!.OCb. 4TO ()>yHKI..I~I-1 annpoKC~Mal..l~l-1 F(x F) oc 

"'(1-xF)N 1o1 dN/dp~ oc exp(-B.p~) on1o1c~8a~T 8C~ nepeAH~~ o6-
naCTb xF > 0. TaKo~ 81o1A xF-3a81o1Cio1MOCTio1 He npoTio1Bope41o1T AaHHbiM 
ACCMOR np1o1 xF ~ 0 161 • 8 pe3ynbTaTe nony4eHo cneAY~~ee OTHowe
H~e Ce4eHio1~: a(XF> 0)/a(pL> 8 r38/c,pT<1 r38/c) = 2,1.C lo1C
nonb308aHio1eM 3TQro oTHoweHHR 1o1 8 npeAnonomeHI-11-1 c~MMeTpl-11-1 pom
AeHio1R ¢-Me30H08 8 nepeAHe~ 1o1 3aAHe~ o6nacTio1 no xF onpeAeneHo 
lo1HKnl031o18HOe Ce4eHio1e 8 nonHO~ Klo1HeMaT~4eCKO~ o6naCTio1 ( -1 < XF < 
< 1): a(¢; + X) = ( 220 ± 85) MK6, rAe norpeWHOCTb Ce4eH~R 8Kni0-
4aeT Ol..leHio18aeMYIO C~CTeMaTio14eCKYIO 0Wio16Ky 35%. 

Ha p1o1c. 7 nplo180AI-1TCR cpa8HeHio1e lo1HKn103H8Horo ce4eHio1R pomAe
Hio1R </>-Me30H08 8 nY4KaX nPOTOH08 lo1 He~TpOH08 gnR pa3HbiX 3Hep
r~~ • .[lnR nepeXOAa OT Ce4eHio1~ 8 pA-83alo1MOAe~CT8~RX K Ce4eHio1RM 
a pp-a3aHMoAe~CTBio1RX lo1cnonb·3o8anacb 3KCTpanonRI..IIo1R A

1
, rAe 

A - aToMHbl~ HOMep Mlo1weHio1. KoPI-1AOPbl ow1o16oK npeACTa8nRIOT K8aA
paTio14HYIO CYMMY CTaTio1CTio14eCKio1X lo1 C~CTeMaT~4eCKio1X norpewHOCTe~. 
6onbWio1HCT80 3KCneplo1MeHT08 OXBaT~8aiOT orpaHio14eHHYIO K~HeMaTI-1-
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Ta6n11~a. CpaBHeH11e c p;aHHbiM11 p;pyr11x 3KCnep11MeHTOB 
pesynhTaToB F(xF):(l-\XF\)N 11 dN/dp~: exp(-Bp;) na-

paMeTp11sau;11H 

PeaK~11H, HMnynhC 
11 XF-11HTepBan 

np, 30-70 f3B/c 
XF > 0, 1 
pBe, 70 f3B/c 
XF> 0,41 
pp, 93 f3B/c 
0,2 > XF > 0,1 
pBe, 100 f3B/ c 
0, 22 > XF > 0, 14 
pBe, 120 f3B/ c 
0,45 > XF > 0 
pBe, 150 f3B/ c 
XF > 0,15 

pC,225 f3B/c 

XF > 0, 1 
pBe, 225 f3B/c 

XF > 0,1 

IloKasaTenh N 

4,28±0,42 

6,0±1,7 

4,06 ± 0,40 

3,82± 0,14 

4,76± 0,21 

HaKnOH B, 
/f3B/c/-2 

3,02 ± 0,55 

2,4±0,7 

3,34 ± 0,57 

3,18±0,33 

3,0±0,1 

4eCKY~ o6nacTb, H Ha pHC. 7 He noKa3aHa AOnonHHTenbHaH Heonpe
AeneHHOCTb 3KCTpanOnH~HH Ce4eHH~ B nonHy~ KHHeM8TH4eCKY~ o6-
naCTb. HcKn~4eHHe cocTaBnH~T AaHHble ACCMOR, rAe npHBOAHTCH TH
nH4HaH CHCTeMaTH4eCK8H OWH6Ka 30%. 0AH8KO Ce4eHHH, nony4eHH~e 
3TO~ rpynno~ npH 93 H 100 f3B, CHCTeMaTH4eCKH B AB8 pa3a HH~e 
6onee n03AHHX H3MepeHH~ npH 120 H 200 f3B, 4TO YK83biBaeT Ha 
38HH~eHHY~ O~eHKY CYMMapHO~ eenH4HH~ norpeWHOCTH. 

no COBOKYnHOCTH 3KCnepHMeHTanbH~X A8HH~X HHKn~3HBHOe ce-
4eHHe B03pacTaeT no4TH Ha nOPRAOK-OT /158± 35/ MK6 npH ylS ~ 

= 6, 8 f3B 111 AO I 1300 ± 350/ MK6 npH vs = 52,5 f3B 
191 

• lr1HKn~3HB
Hoe Ce4eHHe ~-Me30HOB B np-e3aHMOAe~CTBHRX, nony4eHHOe B HaWeM 
3KCnepHMeHTe, XOPOWO yKnaAbiBaeTCR B A8HHY~ 3HepreTH4eCKY~ 38-
BHCHMOCTb AnR pp- B3aHMOAe~CTBH~ • 

B Ta6nH~e nPHBeAeHo cpaeHeHHe nony4eHHbiX napaMeTpoe HaKnoHa 
XJr H p~-cneKTPOB c AaHH~MH APYrHX 3KCnePHMeHTOB. noKa3aTenb 
N AnH (1 - xF)N napaMeTPH3a~HH cornacyeTcH c eenH4HHO~ N = 
= 4 - 5 e o6nacTH x F > 0,10-0 ,15. Bee 3KcnepHMeHTbl yKa3biBa~T 
Ha ~eHTpanbHOe po~AeHHe ¢-Me3oHoB. p

2
T -cneKTP~ xopowo onHCbiBa-

8 

~TCH 3KcnoHeH~HanbHO~ ¢YHK4He~ c napaMeTpoM HaKnoHa B ~ 
.. 3 /r3B/c/ - 2 He3aBHCHMO OT 3HeprHH 1-1 nma 48CTH~bl ny4K8. 

B HTore AaHHble Hawero 3KcnepHMeHTa noKa3~ea~T, 4To rno6anb
Hble CBO~CTBa PO~AeHHR <P-Me30HOB B ny4K8X npOTOHOB 1-1 He~TpOHOB 

OAHHaKOBbl. lr1HKn~3HBHOe Ce4eHHe pO~AeHHR ¢-Me30HOB npH 3HeprHH 
30-70 f3B cornacyeTcR c AaHHbiMH APYrHx 3KcnepHMeHTOB. ¢opMa 
cneKTpa no nPOAOnbHOMY HMnynbCY yKa3biBaeT Ha 4eHTpanbHOe POIK
AeHHe ¢-MesoHoe He~TpoHaMH. 

AeTop~ npH3HaTenbH~ A.M.6anAHHY, 3.1r1.Manb~eey, lr1.A.CaBHHY 
3a noAAePIKKY 3THX HccneAoBaHH~; H.B.Bnacoey, E.M.nHxa4eeo~, 
n.B.CHnbBecTpoey, B.E.CHMOHOBY, r.r.TaxTaMbiWeBy 3a y4aCTHe B 
3KcnepHMeHTe. 

nPHnO>KEHHE 

lr1cnonb3YR AnR HOPMHPOBKH peaK~H~ o6pa3oBaHHR A-rHnepoHoe 
B conpOBOIKAeHHH ABYX 1-1 6onee 38PRIKeHHbiX 4aCTH~, MOIKHO onpeAe
nHTb ce4eHHe POIKAeHHR ¢-Me30HOB e conpoBOIKAeHHH ABYX H 6onee 
3aPRIKeHH~X 48CTH~ 1-13 cneAY~~ero COOTHOWeHHR: 

+ N(¢+~2h±).f(A+22h±)Br(A) + 
a ( ¢ + > 2h-) = - ---- . a (A+> 2h- ) • 

- N(A+ ~2h± )·d¢ +~2h±)Br(~) -

3AeCb eem14HHa cHrHana ¢-Me30HOB N(¢ + ~ 2h±) eKn~4aeT K03¢¢H-
4HeHT, Y4HT~Ba~~H~ noTepH np~-1 HAeHTH¢HKa~HH K±. ~aHH~~ MeTOA 
HMeeT npeHMy~eCTBO B TOM, 4TO, eo-nepBbiX, He HCnOnb3yeTCR ee-
nH4HHa HHTerpanbHOro nOTOKa He~TPOHOB, BO-BTOPbiX, OTHOWeH~e 
3¢$eKTHBHOCTe~ perHCTP84HH A-rHnepoHOB H ¢-Me30HOB H3BecTHO 
3H84HTenbHO ny4We, 4eM HX a6con~TH~e 3Ha4eHHR. npH B~4HCneHHRX 
6blno HCnonb30BaHo 3Ha4eHHe ce4eHHR a(A + ~2h±), nony4eHHoe H3 
AaHH~x e pp-e3aHMOAe~cTBHRX np~-1 6nH3KHX 3HeprHHX 1151 c y4eToM 
sapRAa ny4Ka. ~nR onpeAeneHHR 3¢¢eKTHBHOCTH perHCTP84HH A +~2h± 
reHepHpoeancR nonyHHKn~3HBHbl~ npo~ecc n + p .. A+ K+ + m rr ± + xo 
B COOTBeTCTBHH CO cneAY~~HM AH¢¢epeH~HanbHbiM Ce4eHHeM: 

d 2a/dxflpi ~ (1- xF) 1 exp( -3p~). 

MHOIKeCTBeHHOCTb m 3apR~eHHbiX nHOHOB pa3blrpb1BanaCb B COOTBeTCT
BHH C pacnpeAeneHHeM MHOIKeCTBeHHOCTH B pp-peaK4HHX C y4eTOM 
3HepreTH4eCKOro cneKTpa H 38PRAa He~TpOHHOro nY4Ka. 3¢¢eKTHB
HOCTb reoMeTp~14eCKO~ peKOHCTPYK~HH co6biTH~ c ¢ H A npeAnonara
nacb OAHHaKOBO~. np~-1 B~4HCneHHH HCnOnb30BanHCb cneAY~~He ee
ni-141-!Hbl: N(¢+;:: 2h±)= 980±170, d¢+>2h±)= 4,0·10-3 e o6-
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nacnt PL > 8 r3B/c 1-1 p T < 1 r3B/c, N(A + ~ 2h±) = 8600 ± 200, 
d A + ;:: 2h± ) = 1 • 1 . 1 o-3 t-1 (} ( A + ~ 2h ± ) = ( 1 • 1 :!: 0 ' 1 ) M6 B o6na-
CTH x F > 0. B peaynbTaTe ce4eHHe PO>KAeHHfl ¢-MeaoHOB e conpo
BO>KAeHHH ABYX 1-1 6onee aapfi>KeHHbtX 4aCTHLI paeHo a(¢ + > 2h±) 
=(45:!:10)MK6. -
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