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JiadopaTOpM R.n;epHHX npodJieM 

O.B.Ca.B'!eHKO 

B03MOJKHOCTM TIOBbllilEHIDI 1IH'CEHCI1BHOCTI1 ME30HHbiX 

IJY1IKOB MA.JIIlX 3HEP.rVIfi1 HA <r?A30TPOHE OM.ffili 

,llydHa, I989 



B03MOEOCTI1 IIOBhllilEHl1R MHTEHCMBHCCTI1 ME30:HFIHX 11Y11:KOB MA.JIHX 
3HEPTI1t1 HA ~A30TPOHE OVIffiti 

0 .B. Ca.:B"t!8FRO 

AHHOTBJJ;RF.: 

IIo.Ka3aHa npxnnuumaJIJJHM H03MO:iKHOCT:o yrvreH:orneHM nonepe"t!

Horo ce"t!eHRR npoToHHoro nyq.Ka B paftoHe Me3oHoo6pa3yromeft MMIIIeHR 

,II;O 0, 4 CM B ropii30HTaJI:oHOM IJJIOC.F:OCTII. Vf3 rrpe.n;CTa.:BJI8HHRX Oll;8HOI\ 

CJI8~8T, "t!TO rrpRM8H8HII8 MMIII8H8M H3 T~8JIHX aiT8M8HTOB Ha rrpOTOH

HOM ny"t!I\8 TaKIDC pa3M8pOB II03BD.m:eT YBeJIW!IIT:O BbiXO.IJ: 3ap8:.1K8HHHX 

TIH-M830HOB OOOIIX 3HaKOB OT 2 .D;O 6 pa3 ~ 9Hepriiii M830HOB 

< 80 M9B. ITpe,IT,JI0.1K8HO ,IJ;Ba BapiiaH~~a HOBOro pa3M8IU8HM o6opy.n;o:sa.HIIR i 

Ha Ha"t!aJI:OHOM y-qaCTI\8 TpaKTa BbiBO,II;GHHOrO IIPOTOHHOrO rry"tiKa II 

Tpai~TOB BTOpli"t!HIDC "t!aCTIIIJ;, KOTOpiie II03BOJif.IIOT HCIIOJI:030BaT:O 9TH 

B 03MO.iKH OCT II. 

PaccMoTpeH P.FI.n .n;pyrHx npoiiMYmecTB npe,n;Jio.meHHLIX cxeM pa3-

MeiUeHIIR, TaKIIX Ka.K YB8JIII"t!8HR8, JipiiMepHO, Ha TIO~OI\ y.n;e~HOM 

a.KTIIBHOCTII 06JIY"t!aeMbiX o6pa3IJ;OB lipli pa.n;HOXIIMW18CKIIX HCCJI8,1J;OBa

ID1f!X, YJIY"t!IIIGHRe pa,n;IIa,rmoHHofi o6eTaHOB.KII B pa.fioHe roJIOBHbiX 9Jie

M8HTOB TpaKTOB rry"t!KOB, 60JI88 IIIH)OI\II8 B03M0.1KHOCTII npOB8,I(8HM 

napaJIJie~HHX 9KCII8piiM8HTOB II ,n;p, 



Pe3yJI:oTaTH wopMRpoBallliR npoTOHHQro r:ryrma MarrHX nonepe'I

HHX pa3MepoB Ha MHmeHH HCHATIIT-2 rryTeM npHOJI~eHBH R aToM 

MHrueHH OROH8'IHO:f.i RBa,n;pynOJIDHOll JrHH3Iif C OOJIDIIIO:f.i OnTHti8CRO:f.i 

CMO:f.i /I/ yRa3HBaiOT Ha npOCTYIO H03MOJKHOCT:O nOBiifiii8Ill!R HHT8HCID3-

HOCTH M830HHHX ny'IROB C aHeprHRlm ~0 80 MaB OT BHeiiiHe:f.i M830HO

o6pa3yrome:f.i MKmeHM wa30TpOHa. 

!13 aHaJIH3a ~runii:DC no o6pa3 oBaHHIO IIH-Me 30HOB Ha R,IJ;pax 

pa3JIH'IHHX aJieMeHTOB npn aHeprHR HaJieTaromnx npoToHoB 730 MaB/2/ 

CJie.nyeT, 'ITO npH O)UIHaROBllX IIO HarrpaBJieHHIO rrpOTOHHOro r:ryrma 

pa3Mepax B MmrreHH R3 T.ff.ilt8JI1IX 8JIOM8HTOB )lOJ!iKHO pO.iit)J;aT:OC.ff ro

pa3~0 OOJI:OIIIe IIH-M830HOB OTHOCHTOJI:OHO MaJIIifX aHeprHH no CpaBHeHHIO 

C MRIII8HRMH H3 JierRHX aJieMeHTOB. HeROTOpHe pe3yJI:OTaTiif TaRoro 

cpaBHeHRff ,I(JI.F.[ MmiieHe:f.i H3 6epRJI.Jill1I, Me~ H BOJI:otf>paMa rrpnBe~ew 

B TaOJIID..J;e I .n;.JIR yrJia o6pa30BaHID£ :rrn:-Me30HOB 90° B JiaO .. CHCTeMe. 

Ta6JlliiUa I. 

Pn (MaB/c) 

Nr,+ (Cf4) 

J/rr + ( !5e) 

HTr- ( Cu) 
M;- (13e) 

30 

98 

2,2 

2,5 

3,7 

6,7 

I32 

2 ') , . .., 

2,:3 

4 •) ,,.., 

79 I05 I 55 

I68 20I 259 

2,0 I,9 2,2 

2,3 2,2 2,7 

2,I I,9 I,95 

2,9 2,5 2,7 
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r~e TTL H PTt - cooTBeTCTBeHHo aHeprHH H HMTiy~:oc nH-Me3oHoB, 

a Nr, ( ) '"'v Vl·d~/dE·d2. - BhiXo~ ME 30HOB H3 ;n;aHHoii Mm.ueHR. ( YJ 

'!HC~o .f.r~ep I cM2 , d.'cr/dE d2. - ,I03Ct:0:Hoe '.mrc@epeHD;HM:oHoe ce'!eHRe 

o6pa30BaHHfl DH-M830HOB). 

Ka.I\ C~e,n;yeT H3 3TOH Ta6~[ B03MQjKH08 YB8.1lli'I8HH8 BhlXO~a 

TIH-M830HOB MO.'iK8T COCTaBHT:O B npHHIJ;HTI8 B8JIH'U!HY OT 2 )J;O 6 pa3. 

E.Jm3KH8 3Ha'!8HH.f.r K03qxpHIJ;H8HTOB ~'138.7IW!8HHfl BhlXO,D;a IDJI8IOT M8CTO . . 
H )J;Jifi yr~OB o6pa30BaHHH TIH-M830HOB 30° H 60° B ~a6. CHCT8M8 

( Ta6.7Ilma 2) • 

Tad.Jum;a 2. 

T~ (MaB) 

P~ (MaB/c) 

Jh-(v.;) 

Nli- (Be) 

)/,- ( w) 

Jlr;-(Be) 

0THOill8HH8 BhiXO,D;OB l1--M830HOB ,1.T,7I.ff MIDII8H8M 

H3 BO~Wpa.Ma U 6epliJI.JIHH O;n;HHaKOBOH TOJIIIliD!hl 

)J;Jifi yr~OB 30° H 60° B ~a6.CHCT8M8 

32 65 I04 I46 

roo I 50 200 250 

(30°) 8,0 5,3 2,8 2,2 

(60°) 8,3 4,6 2,5 I,8 

O.n;HaKO' TaK08 T80p8TR'!8CK~ B03M0jKHQ8 TIOB1IIll8HR8 RHT8HCRB-

HOCTH TIH-M830HH1IX ny'!KOB npH RCTI0~30BaHHH MMm8H8M H3 T.f.[jKarrhiX 

3~8M8HTOB MQjKST 61IT:O )J;OCTHrHYTC npaKTR'!8CKH T~:OKO npH YCXOBHR, 

'ITO TOJIIUIDia Mm.uSHR B Hanpa.BJiem:H Bhi~eTa M830HOB MMa, TaR KaK 

B TipOTRBHOM c.nyqae BhiXO)J; Im-Me~:OHOB R3 MHIII8HH CM:OHO yM8H:OinaeT

Cfl R3-3a ~eKTa CaMOTIOrXOill8F.UU: M830HOB B MHillSHR. 3TO TipRBO)J;RT 

K Heo6xo,n;IDJIOCTR pe3Koro yMeHDrnoHR.f.r pa3MepoB npoToHHoro IJY'!Ka 

Ha M830H006pa3yromei1: MHill8HR. 
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3I{CIT8.PMM8HThi, BhiiTOJIH8HHhi8 Fa llli-M8SOHHOM KaHa.rre (TI-2) Ha 

CHHX.POIJ;ID\JIOT.POH8 .Jll1HtD ( I"d.T'lliHa) / 3/, ITOKaSaJIH, 'IT 0 ,IT,7I.H MIDII8H8M 
" 

pasMepOM 1,7 CM B~OJib OCH RaHaJic sa C'I8T npH6JIKm8HHR JIHHS npo

TOHHOrO T.PaRTa K M8SOHHOM MHill8HY. H ycTaHOBRH BaKJYMOIT.POBO~a ~ 

TpaHCITOpTH.POBKH BhiB8~8HHOrO IT.PO~OHHOrO ny'Il\a BhiXO~ ITH-M8SOHOB 

C RMnyJibCOM M8Hbill8 125 MaB/c YBEJIH'IHBa8TCR ~0 5 pas IT.PH HCITniTb

SOBaHHR MHill8H8M HS TaKHX MaTepHBJIOB RaE M~,n;b H BOJibW.PaM. 

MO.mHO C~eJiaTb OIJ;8HRH BOSMO~HhiX MHHHMaJibHhiX nonepe'IHHX pas

MepOB BhiB8~8HHOrO XIS wasoTpOHa CWlli IT.POTOHHOrO ny't!Ka C 3HeprHeM 

660 MaB ITOCJie npoxo~eHHff -qepes ~BYXC8RUHOHHYID MarHHTHYID 

KBa.Iij)yiTanbHJID JIHH3Y C ~OCTaTO'IHCM OITTH'I8CROH CHJIOM (HanpHMep, 

THITa I5K-50) • 

CorJiacHo WO.PMYJie 141 MHHHMcJibHuM pasMep ny'IKa, HanpHMep, 

B IJJIOCROCTH XE .PaBHJI8TCR: 

Z·£x 
__...;;;"-'::-- - J 

f/ (I) 

r.n;e i! - paCCTORHH8 OT JIHHShi ,1];0 M8SOHHOM MHill8HH, ( - ITOJIOBH

Ha anepTyphi JIHH3hi, ~X - 3MHT1aHC IT.POTOHHOrO ny'IKa B 3TOH 

ILJIOCROCTM. 

no ~aHHHM pa60Thi / 5/ EJ( = 5·I0-3 CM·pa~, £; = 3,5·10-3 

CM• pa~ XI )J,JI.f.I Z = 130 CM H e = 7 CM ITOJIY'Ia8M MHHHMaJibHhi8 

pasMepu ny'IKa: 

B rop:tiSOHTaJibHOH ILJIOCROCTH 2)\~r~;~ =0 ,2 CM (Ha Y.POBH8 2 o ) 

B Be.PTHKaJibHOM IJJiocr<ocTH 2d~nin =0, I5 eM (Ha ypoBHe 2o ) • 

CJie~eT OTM8TI1:Tb, 'ITO ~BJMR RBa)JpynanbHhiMH JIHHSaMH (H.Jm O.IJ:HOM 

~YXC8RIJ;HOHHOM), ycTaHOBJI8HHHMH Ha Ha'IaJibHOM y'IaCTR8 BhiB8~8HHOrO 

HS wasoTpOHa IT.POTOHHOrO nyqKa, N.O.mHO 068CIT8'IHTb MHHHMaJibHhiH pas

Mep TOJibRO ~ O~HOH nonepe'IHOM KOO.P~MHaThi. ~ ITQnY'I8HHff ~BOM

Horo MHHHMYMa H806XO~HMO ycTaHOEHTb ITO KpaHH8M Mepe 'I8Thlp8 KB~-
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pynoJI:&HHX JIHHShi. O;n;Ha.KO, ;n;JIJI :o;eJ[eH IIOBhiiiieHIDI BHXO,II;a Me,;rJ;JieHHwc 

Im-MeSOHOB BTOpOH pasMep He OOJIBaTe~HO ,II;OJI.1KeH ObiT:& MIDlliMaJI:&HhlM 

H IIpaETH~eCEH BO BCeX CJIY~aflX M(~eT ,II;OCTHraT:& npe,II;eJI:&HhiX pas

MepoB MeSOH006pasy:rome:ti MHIIIeHH, ~·.e. ,1.1;0 5-IO CM. 

O:o;eHEa MHHHMaJI:&Hwc pasMepoB npoTOHHoro ~a no WOPMYJie 

(I) .fiBJIJieTCfl CJIMIIIEOM OIITHMHCT.kf'IJIOH, TaE EaE He ~HThiBaeT BJIIDt

HHe aoeppa:o;:afi JIHHShi H pacrrmpemta ny~Ea sa c~eT MHoroEpaTHoro 

EYJIOHOBCEOrO pacCeJIHHfl B MeSOHHOH MMIIIeHH. Tionepe~Hhie pasMephi 

IIPOTOHHOrO ny~a B ropHSOHTaJI:&HOH IIJIOCEOCTH Ha MHIII8HH HCH.Allli-2 

(OEOJIO 0,3 CM) 11pH IIpHMepHO BTpoe 60JI:&UieM 3MHTTaHCe n:yqEa Ha 

BWC0,1.1;8 XII EaHarra xoporno COrJiacyDTCfl C mopMy"JIOM (I) H TeM Ca.MhiM 

yKaShiBaiOT Ha Ma.JII:i[H BEJia.;II; a6eppa.Ju;rM JIHHShi IIpH pa3Mepax n:yqEa 

60Jiee 0,3 eM. Cpe,II;HeEBa,I~;paT~Hhiii pa,wc npoTOHHoro ~a sa c~eT • 

MHoroEpaTHoro EYJIOHOBCEoro pacc~~HHR rrpoToHHoro n:yqEa B MHUieHH 

HS BOJI:&WpaMa TOJimHHOH 5 CM COCTimMT Bcero 0,2 CM. TaEHM OOpaSOM, 

C y~eTOM paCCMOTp8HHhiX 3WW8ETOB O~,II;a8MhiM pasMep IIpOTOHHOrO n:yq

Ea IIO ropHSOHTaJIR B MeCT8 pacnO.iOJKeHRJI M8SOH006pasyromeH MmiieHR 

He npeBhiCHT BeJI:aqHHH 0,4 CM H T30peTR~8CEaJI o:o;eHEa YBeJI~eHHR 

BhiXO,II;a rm-MesoHoB, npRBe,II;eHHaJI :3 Ta6JIH:o;e I, 6y,I~;eT ,II;OCTaTO~Ho 

TO~Ho BHIIOJIHJIT:&C.fi, ecJIH oc:& npo roHHoro nyl!Ea npoH,II;eT Ha paccTOJI- ; 
! 

HRH 0,2 CM OT Epa.f! MHUI8HH. 3TO raK~e 11pHB8,1J;eT, EaE IIOEaShiBaiOT 

,I~;aHHhie paOOThi /G/, E YM8Hblll8HHIO BKJia..n;a SJieETpOHHOM HJIH IIOSHTPOH- • 

HOM EOMIIOHeHT MeSOHHhiX rryl!EOB H3-Sa COEpameHHJI EO~eCTBa Be

meCTBa MHilleHH Ha rryTH BhiCoEosHepreT~Hhix raMMa-EBaHTOB OT pac

na.;n;a TI0~eSOHOB, H TeM CaMhiM Meff:&UieM BepOB:THOCTH EOHBepCHH 

Ta.KHX raMMa-KBaHTOB B 3JI8KTpOH-ITOSHTpOHHHe naphi. 

BepoJITHOCT:& Ta.KOH KOHBepc:aa nponop:o;HOHaJI:&Ha X/X0, r,1.1;e 

X - nonepe:tiHhiH pasMep MMIIIeHH, a X0 - pa.;n;Ha.IUIOHHaf.t ,II;JIHHa. )J.JrJI 

MHUieHeH HS JierEHX SJieMeHTOB (OepHJIJIHM, yrJiepo~, BO~a) X0 ,1.1;0-



5 

CTHraeT 25-40 CM H ~aeMOe ~a8Hblli8HHe BKna~a aiT8KTpOHHO

ll03HTpOHHOM KOMITOHeHTbi COCTaBH'r X0/X~1"' 5-IO pas, r.n;e X0 = 
, 

I,0-2,0 CM - cymecTBYIOIUHM none)e't!Hb!M pasMep M830HHOM MID.Il8HH 

MJIH pasMep npOTOHHOrO rry't!Ka Ha HeM, a Xmi., = 0,2 CM - B03MOJKHbiM 

MHHHManbHbiM pa3M8p npOTOHHOrO :r,rqKa Ha MMlli8HH • 

.IfJr.fi MID.IIeHeii ns T.fi.1KeJihiX M 13MeHTOB (Me~b, BOJibWPa.M) X0 
YMeHblliaeTC.fi ~o 1,5-0,4 CM H 9T) npnBe~eT K pe3KOMY (I5-I00 pa3) 

yBeJIH'tleHHID BKJia.n;a 9JI8KTpOHH0-ll)3HTpOHHOM KOMTIOHeHTH B Me30HHbiX 

rry't!Kax. il09TOMY HCTIOJib30BaHHe 'rrumx MHllieHeM .n;orryCTHMO TOJibi<O 

B Tex WH3H't!eCKHX aKcnepHMeHTax, r.n;e aTa npHMeCb He cKa3biBaeTc.fi 

Ha ITOJIY't!aeMhiX pe3yJibTaTax HJIH :1CKJIID'tlaeTC.fi 8JieKTpOHHh~ MeTO.n;aMH. 

CJie.n;yeT TaK.1Ke OTMeTHTb, "tiro Bee BbiBO.n;bi, Kaca.IOIUnec.fi yBeJIH

'tleHH.fi BhiXO.n;a nH-nniDC-Me30HOB ~?H HCTIOJib30BaHHH MHmeHeH H3 

T~eJihiX 9JieMeHTOB H npOTOHHOrO nyqEa C Manb!MH nonepe't!Hb!MH pa3-

Mepa.MH, I.J;eJIHKOM OTHOC.fiTC.fi H K T,V't!KY TaR Ha3biBaeMbiX "noBepXHOCT

HbiX" MI0-1IJIIOC-Me30HOB C HMrryJibC )M <( 30 MaB/c, B03HI1RaiOIUHX npn 

pacna.n;e nH-niTIDC-Me30HOB B TOHK)M ITOBepXHOCTHOM CJI08 M830HO

o6pa3yrorueii MHmeHH. 

CyruecTByroruee ( pHc. I) pas.~eJibHOe pacnoJioiKeHHe Me30HHhiX 

MHlli8HHHX CTaHI.J;HH, OTCYTCTBHe Crai.J;HOHapHoro BaKJYMOnpoBo.n;a H 

HCTIOJib30BaUHe Ha Ha'tlaJibHOM Y't!a)TKe BbiBO.n;a npOTOHHOrO ny't!Ka Mar

HHTHbiX KBCUJ:PYTIOJibHb!X JIHH3 THna MJI-3 c woKycmiM paccTO.fiHHeM o~ollo 

3 M He ll03BOJI.fiiDT TIO~Tb xopo:rro CtlJOKJCHpOBaHI-Il>ill npOTOHHbiM 

ny'tloK B o6JiaCTH Me3oHoo6pasyroiU3H MHmeHH. Ha pHc. 2 noRa3aH 

O.n;HH H3 B03MOiKHhiX BapHaHTOB pa)TIOJIOiKeHH.fi Ha'tlaJibHbiX 8JI8M8HTOB 

TpaKTa TpaHCITOpTHpOBKH BbiBe,n;eH~OrO npOTOHHOrO rry't!Ka H roJIOBHbiX 

8JI8MeHTOB TpaRTOB BTOpH't!HhiX 'tla)THI.J;, B ROTOpOM MOJKHO ycTpaHHTb 

yRa3aHHbie ne.n;ocTaTKH. 
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B aToM BapnaHTe ~Be pasHEceHHHe Me3oHHHe MMIDGHHhie CTaH

~HH 3aM8HEIDTCR QnHOM, r~e HM8ETCR B~IDmHHCR B BaEJYM8 6apa6aH 

C HadopOM H3 IO-I5 CM8HHHX M8!:0H006pasyiOIUHX Ml1Ill8H8M H3 pa3JIM1!

HRX MaTepH~OB H pa3JIM1IHHX pa3M8pOB no HanpaB~8HHID npOTOHHOrO 

nyqr~a. IIepBM JIHH3a THna MJI-3 3aM8HR8TCR Ha ~HH3Y THna I5K-50, 

ROTOpM OO~~aeT ~OCTaTO~HOM OITTH~8CROM C~OH, ~TOOH C~OpMHpo

BaTn Ha M830HHOM MHID8HH npOTOHHHH nyg:OR C nonepe~HHM pa3M8pOM 

B ropH30HT~nHOH llnOCROCTH 0,3-0,4 CM. roJIOBHM ~aCTn Mro-M830HHO

ro RaH~a CORpameHa ~0 O~OM ~~H3H ll O~Horo nOBOpOTHOrO MarHH

Ta H HanpaBJieHa no~ yrJIOM 90° ~ npOTOHHOMY' uyqKy. 3a M830HHOH 

Ml1Ill8HniD npe~CMOTpeHa B03MO~OJTn ycTaHOBRH BaEYYMHOro pa~HO

XHMH~ecRoro npoOHHRa ~ 00~3HHR odpaSUOB B OOJiaCTH MHHH

M~nHRX pasMepoB npoTOHHoro ny1Ra. YrJiepo~fi 3aM8~JIHTGJin 

npOTOHHOrO ny~a npn6JIK~8H BllnJTHYID R M830H006pa3~0mefi MHlli8HH 

H pacnoJiaraeTCR B BaEYYMHOM 00:\ce. M830HHM Ml1Ill8HHM CTaHI.J;IDI 

H 3aM8~JIHT8~n npOTOHOB ORpy~eHi e~ofi ROMnaRTHOH 3amHTOll H3 

)K8JI83HHX RHpmrcrefi TOJIIIlHHOH ORO.:ro I M. TpaRT Ha ycTaHOBRY "APEC" 

~OnMH8H TpeMR JIHH3aMH C anepTJpOM 20 CM H BT OpbiM OTRJIOHHIDmHM 

MarHHTOM Tnna CII-56. Me3oHH B ~TOT TPaRT oT6HparoTCR no~ yr~oM 

25°-30° R OCH npOTOHHOro ny~a. ~ pacmHpeHHR B03MO~OCT8H 

nap~JI8JIDHOM paOOTH npe~CMOTp1:m TpeTD M930HHHH RaHaJI, OTOH

paromnfi M930HH no~ yrJIOM 135° R OCH npOTOHHOrO ny~Ra ~ ycTa

HOBRH ",ll8T8RTOp". 

PacnMo~eHne rMOBHOti ~ac'.~H Mro-Me3oHHoro RaHMa no~ yrJioM 

90° R npoToHHmny n:yqRy no cpaBHeHHID c cymecTBYIOIIWM pacnoJio~e

HHeM no~ yrJIOM 25° RBJIR8TCR 6o~ree OJiarorrp.IDITHbiM C TO~RH speHHR 

llOBhiiii8HHR HHT9HCHBHOCTH M830HHHX ny~OB C 9Heprnei1 .( 80 MaB H 

YM8HDill8HHR BR~a.,n;a 9JI8RTpOHHOll HJIH n03HTpOHHOll ROMnOH8HTbl. 3TO 

odycJioBJieHo, Bo-nepBb!x, TeM, ~~~o yrJIOBoe pacnpe~eJieHHe EaR 
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TiaiTOmHT8~bHHX, TaR H OTpRUaTe~oHHX TIH-M830HOB C 3Heprnefi M8HD

ill8 80 MaB HM88T illHpORRM MaRCHMfM B OO~aCTR yr~OB 90°-120° B ~.c. 
' 

npaRTnqecRH ~ MRill8H8ll H3 ~lX 9~8M8HTOB (pnc. 3 H 4) / 2/. 

Bo-BTOphiX, ec~ RCTIOJib30BaTb CVT8HHYIO M830HHyro MHill8Hb H3 BO,JJ;1I, 

TO B1IXO,JJ; TIO~O~T8~bH1IX TIH-M830~0B TIO,JJ; yr~OM 90° B03paCT8T npn 

HacTpoliRe Ha aHeprmo IIO MaB, rrpHMepHo B 2-3 pasa no cpaBHeHIDO 

c Mllill8HbiD M3 qncToro yr~epo.n;a sa c~eT HHTeHCHBHoro TIHRa TIH-nrrroc

MesoHoB OT peaRnrrH p + p ~ ~{ + TI+ (pHC. 5) / 7/. KpoMe TOro, 

B03HHRaeT B03MO.mHOCTb npnO~H3RTb nepByro ~HH3Y raiTOBHOll ~aCTH 

MID-M830HHOrO RaHMa Ha paCCTOJIHH8 ;LJ;O 15-20 CM OT M830H000pa3yiD

mefi MHllieHn, ~To, HecoMHeHHO, npHBe;n;eT R yBe~~eHHro aRcenTaHca 

RaH~a H TIOB1Iill8HHID HHT8HCHBHOCTH M830HH1IX ny~ROB. HaROH8U, rrpH 

TaEOM pacno~0~8HHH MID-M830HHOrO RaH~a TO~UHHa MHill81m B HanpaB

~eHHH RaH~a ~8TCJI MHHHM~bHOH, ~TO C H800XO;n;KMOCTbiD ,JJ;aiT~O 

rrpMB8CTH R YM8Hbill8HIDO B~a.n;a aneRTpOHHOH ~ TI03HTPOHHOH ROMTIO

H8HT1I B M830HH1IX ~ax. 

BTopofi B03MO~M BapnaHT pacno~o~eHHJI Ha~~bH1IX 9~8M8HTOB 

TpaRTOB ~ROB, TIORa3aHH1IH Ha pHC. 6, JI~8TCJI 6o~ee 9ROHOMnq

H1IM, TaR EaR B H8M yr~epO.n;H1Ill 3aM8~HT8~b OCTa8TCJI Ha M8CT8. 

O.n;HaRO, OOJibrnoe paccTOJIHHe oT MesoHHofi MHrneHH .n;o saMe,n;.rrnTMJI 

pe3I\O orpaH~BaeT B03!VI~HOCT~ napaJIJIMbHOM paOOT1I H3-3a 3Ha

qnTe~DH1IX TIOT8pb rrpOTOHHOrO nyqRa B 9TOM npoMe~TRe BC~8,JJ;CTBH8 

MHoroRpaTHoro Ry~oHoBcRoro paccTOJIHHJI B MHIDeHn. 

B sa~ro~eHne MO~Ho c.n;e~a~b c~e~omne B1IBO.n;1I: 

I. TioRasana npHHnrrTIHMbHBJI B03Mo~ocTb yMeHDrneHIDI c no

Mombro ~HH31I Tnna I5K-50 nonepE~H1IX pasMepoB npoToHHoro ~a 

B paMOH8 M830H000pasyromeft MHillEHH ,JJ;O 0,3-0,4 CM. 

2. C.n;e~aH1I oueHRll, noRa3nBaroiiUie, ~To npnMeHeHHe MllilleHeM: 

ll3 T.FI~e~X M8M8HTOB Ha npOTOEH1IX ~ax TaRHX pa3M8pOB TI03BO-
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~T YB8~llTD BHXO~ TIM-M830HOB 060HX 3HaKOB OT 2 ,1:(0 6 pa3 ~ 

::meprMR M830HOB < 80 M9B, a TanKe "rroBepxHOCTHHX" MIO-rurroc-Me3o-, 

HOB C 9HeprMelt 3-4 M9B. ViCIIOJIMIOBaH:~I8 MHU18HM R3 BO,nH M HaCTpOH-

KM KaHaJia Ha IIMK peaKUIDI p + ]> ~ d + IT+ II03BOJIMT yBe~"ti.MT:O B 

2-3 pa3a BHxo,n; m-nnroc-Me30HOB c 9Heprne:H IIO M9B rro.n yrJIOM 

90° B JI.C. 

3. OTMe'I:IeHa B03M01KHocT:o crmecTBeHHoro (B 5-IO pa3) YMeH:o

llleHM rrpn TaKMX pa3Mepax npOTOHHHX ny'I:IKOB npMMece:fl 3JI8.KTpOHOB 

H II03HTpOHOB B M830HHHX rry'I:!KaX rrpn RCIIOJI:030BaHHH MHlll8H8H H3 

Jier.KMX 3JI8M8HTOB ( 6epM.JIIDI, yrJcepo.n;a Mil BO,II;bi) • 

4. ITpe,IT,JiojfteH BapnaHT pacnoJiojKeHM o6opy.n:oBaHIDI Ha'I:Ia.rr:&Horo 

y'I:IaCTKa Tpa.KTa BHBe,neHHOrO IIpO~'OHHOrO ny-r.rKa M rOJIOBHHX 8JI8M8H

TOB Tpa.KTOB BTOpH"t!HHX "t!aCTMD;, l:OTOpUtf II03BOJLF!8T CqJOpMRpOBaT:O R 

HCIIOJI:030BaTD MHI:mMa.JI:OHHe pa3M8j)H IIpOTOHHOrO ny"t!l\a Ha M830HO

o6pa3yiOill8H Mlllll8HM, a Ta.I\jK8 n~''I:IRT:O p.ri.I( ~OnOJIHHT8JI:OHHX npe.tiMJ

Ill8CTB no cpaBH8HHIO C CYill8CTByn{HM pa3M8Ill8HH8M o6opy,n;oBaHM Ha 

3TOM y-qaCTK8: 

a) YB8JIM"t18HH8 aKC8nTaHca HIO-M830HHOrO KaHaJia M nOBHlll8HR8 

HHT8HCMBHOCTR M830HHUX ny'I:IKOB 0 9Hepr:rurMM .n;o 80 MaB .I(Jlff MHU18H8H 

M3 JIID6HX 3JI8M8HTOB; 

6) BM8CT.O .nBYX pa3H8C8HHhi:~ M830HHHX MID118HHhiX CTaHD;MH -

3~8HCTBOBaHMe O,I(HOM MMlll8HHOH <:TaHD;HM C Ha6opoM H3 I0-I5 CMeH

HUX MMllleHen pasHoro Tnna; 

B) o6pa30BaHH8 CTa.J:n!IOHapHoro BaKYYMOnpOBO,na OT Ka.M8pH YCKO

pHTanff C pa3B8TBJI8HM8M no BC8M TpaKTaM ny-q.KOB; 

r) B03MOjKHOCT:O napaJIJieJI:OHI)ro npoBe,n;eHM ABYX-Tpex MesoHHHX 

3.KCII8pHM8HTOB, O}.l;HOro Ha npOTOHax B HHT8pBaJI8 3HeprHM OT 70 .no 

660 M9B M 06JIY'1:!8HIDI o6pa3D;OB Ha pa)J;MOXMMH'I:I8CKOM rrpo6HM.K8, T.e. 

O,I(H0Bp8M8HHYIO pa6oTy IlF.I:TH 3KCili3pHM8HTaJI:OHhiX rpynrr; 
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.II;) B03MOJKHOCT:O C03,IJ;aHH.fi e.mmoft, KOMlla.RTHOM 3aiiiHThi 113 jKeJI83-

HliX KHpllH'l8H BOKpyr M830HHOM MUlli8HHOH CTaHLUIH H yrJiepo.n;Horo , 
3aM8,IT,.IDIT8Jiff H T8M CaMhiM rOTOBHOCT:O HCIIOJI:&30BaHHJI BhiB8,II;8HHOrO 

6
1 <.> 

IIpOTOHHOrO ny'!Ka C OJI:Olli8H HHTOHCHBHOCT:OIO, KOTOpM O:lKH.IJ;a8TC.fi 

Ha wa30TPOH8 IIOCJI8 ycTaHOBKH ~reRTpOCTaTH'!8CKOrO BhiBO.n;a; 

e) yBeJIH'IeiDie 6oJiee '18M Ha O.n;HH llOpJI.n;OK Y.IJ;eJI:OHOM aKTHBHOCTH 

o6pa3~0B, IIOMemaeMbiX C IIOMOmPIO Bai\YyMHOrO pa.n;HOXHMH'I8CKOrO npo6-

HHI\a B o6JiacT:& MHHHMaJI:&HhiX parotepoB npoToHHoro ny'!Ka; 

:lK) YM8H:&lli8IDI8 llOTep:& npOTOHHOrO ny'!Ka B llpOM8jKYTK8 OT 

M830HHOM MRlli8HH ,IJ;O 3aM8~HT8JI.fi H3-3a paCC8.fiHH.fi B MHlli8HH H T8M 

ca.MbiM o6ecne'IeHHe 60Jiee mHpoKru: B03MOJKHocTeft npoBe.n;eHIDI naparr

JieJI:&HUX 3I\CII8pHM8HTOB, B KOTOpHX HCIIOJI:03YIOTC.fi 3aM8,II;JI8HHhi8 rrpo

TOHHhi8 ny'IRH; 

3) 3Ha'!HTeJI:&Hoe YJIY'IllieHHe o6meft pa.n;H~HoHHoi1: o6cTaHoBRH 

H pann~OHHOM 3amHThi rUITOBHhiX 3JI8M8HTOB Ha'IaJI:&Horo y'IaCTKa 

npOTOHHOrO Tpa.KTa H Tpa.RTOB BTCipH'IHhiX 'IaCTH~; 

H) YM8H:Olli8HH8 unOTHOCTH H CKy'!8HHOCTH OOopy.n;oBaHIDI Ha 

Ha'IaJI:&HOM y-qacTI\8 BhiBO,IJ;a IIPOTOI::Horo lly'!Ka H OOJierqeHH8 .II;OCTyrra 

.II;Jiff OOCJIY:ffi'.HBaHHJI rOJIOBHhiX 8JI8ME1HTOB H B03MO.iKHOCT:O MaHeBpHpOBa

HIDI rrpn HX pa3MemeHHH; 

K) ycTpaneHHe BJIIDIHHJI pacceJIHHoro MarHHTHoro noJIJI oT nep

Boro 8JI8M8HTa MID-M830HHOrO KaHc~a Ha npoTOHHhiM ny'IOK; 

JI) B03MO:lKHOCT:& JIY'!mero KOJ~HpOBaHHJI IIpOTOHHOrO ny'!Ka 

IIOCJie M830HHOM MHIII8HH npH ero ,I;aJI:&Hei1:IIIei1: TpancnopTHpOBKe ITO 

IX, X H XTI KaHaJiaM. 
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HaJJ;rrn:CH I\ pncyHRa.M 

PHc. I. CyrueCTBYIOIUee pacnOJio:IKeJIHe ocopy.l(oBaHIDI H 8JieMeHTOB 

TpaETOB ny~ROB B SaJie c?asoTpoHa ]HIT OMHH. 

PHc. 2. l1epBhii1 BosMo:aami1: BapHaJIT pa3Mememur HOB oro 

Oc5opy_l(OBaHIDI H rOJIOBHhi~: aJieMeHTOB Tpa.RTOB rry~I\OB 

B sane wasoTpOHa ]ffl1 01ffiM (ITORCHeHRH B Tei\CTe). 

nrc. 3. YrJIOBhle pacnpeJJ;eJieHM H Jiac5opaTOpHOM CHCTeMe 

IIQJI()jKHTeJI:OHhiX IIH-MeSOHOB pa3JI~HhiX 8Heprni1:, oc5pasoBaHHhiX 

npn coyJJ;apeHHH npoTOHOH c aneprnefi 730 MaB c .F.QJ;pa.MH 

6ep~RR H CBHHUa / 2/. uawpu Ha RpHBbiX- 8HeprHR 

rrn:-MesonoB B MaB. 

Pile. 4. YrJIOBh!e pacnpeJJ;eJIGHHR I• Jiac5opaTOpHOM CHCTeMe OTPHUa

TeJI:oHhiX nn-MesonoB pa3J:H~Hh!X aneprnfi, oc5pasoBamrux 

npn coyJJ;apeHHH npoToHOI. c anepr11ei1: 730 MaB c JI.l(PaMH 

6ep~ H CBHHUa / 2/. Uaillpb! Ha RpHBhiX - 8HeprHR 

rrn:-MesonoB B MaB. 

PHc. 5.3nepreT~ecRHe cneRTPH rrn:-nnroc-MesoHoB OT peaRUHfi 

p + p ~ IT + p + W H p + p ~ d + W ,IJ;.IDI yrJIOB 

I08°, I23°, I40° H I60c B Jia6opaTopHOM CHCTeMe npn 

aneprHR naneTaiOIUHX npo~oHOB 660 MaB 171. CnpaBa OT 

Ram)J;oro cneRTpa IIpHBeJJ;EH TIME OT peaRUHH p + p ~ d + 11+, 

IIOJI~eHHhiM Bhl~HTaHHeM BenpephiBHOrO cneRTpa OT peaRUHH 

p + p ~ n + p + rr+. 

Pnc. 6. BTopofi BOSMO:IKHhiH BapHaBT pasM8IU8HHR HOBOro o6opyJJ;O

BaHM I1 rOJIOBHhiX MeMeHTOB TpaETOB Tiy~OB B sane 

~asoTpona ]Hl1 OMHH (noRCHGHHR B TeRcTe). 
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