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L BneAeHHe 

PsA arcnep:a:MeHTOB, · npoBOAHMHX Ha cenap:a:poBaHHOM MJ)()HHOM nY'ue, Tpe6yer 

nOJJy'leHu ny'lloB He60JJbWllX p110wepou; llx cflopw:a:poBaHHe ocno:&cHJieru TeM o6cTo
JITellbCTBOM, 'ITO MJ)()Hl>l JIBllJIJOTCJI 'lacTH~aMH TpeTioefO llOIOJJeHHJI1 o6p830BaHHI>lMB. 
npH pacna}\e llHOHOB B J:aHMe TpaHcncipTilpOBIH. IlooroMy ny'llll HMeDT }\OBOJJbHO 

60Jlbwoi oMHTTaHC (nopJIAia coTeH cM·MpaA), Tax 'ITO nOJJytteHHe ny'lloB He60JlbWllX · 

paoMepoB (HeCIOJJbXO CM2) BOOMOEHO nB.Wb npH, nOTepe HHTeHCHBHOCTll C HCnOJJI.OOBa
HHeM AnJf OToi ~enH ro;m:a:waTopou, nociOJJbiy'6eo HHX HaHMeHbWas nno~qaAL ce'leHu 
B clf>olyc:a:pOBaHHOM MJ)()HHOM RY'IIe B.MeeT pBOMepu Ha nOpB}\01 60JlbWe. 

Han:a:..U:e }\peiq>oBOrO npowe:&cyTia AnHHOB HeCIOJJbiO MeTpOB, a oaTeM cflorycH
PYIOIUero J\YOOeTa XBaApynOJJbHHX _n:a:Ho c J\OCT&To~o 60Jlbwoi anepTypoi B ·xoH~e 
TpaiTa TpaHcnopTHpOBIH nooBOJJJI.eT nOJJy'IHTb ny'IIH 'lacT~ He60JlbWllX pBOM.epoB 

. 6eo cy~qeCTBeHHI>lX noTepb B llHTeHCHBHOCTB.. 0}\HUO B OTOM. cny'lae He06XO}\llMO HC~. 
.. nOJJI.OOB&Tb IB&}\pynOJJbHl>le HnH HH!>le nHHOl>l C anepTypoi }\0 4Q-50 CM.1 'ITOfil>l ny'IOJ: 

npoXOJ\Hn 'lepeo HllX1 no BOOM.O:ICHOCTH1 6eo noTepb, 'ITO npeACT3BnJICT OH&'IHTenbH!>le 

TexHH'IeCJ:He TpfAHOCTH B AaHHOM. B&pHaHTe TpaxTa TpaHcnopTHpOBIH ny'IIOB 'lacTHIJ.. 
Ha YCTBJIOBIY no HCcne)IOBaHHJ> peax~ IJ·I&TMHOa. 

KonnHMaTop HaH60JJee onTHMBJI,bHO pacnOJJaraTb ( c HaHM.eHLwei noTepei :&HTeH

cB.BHocTH) B6n:a:o:a: :a:ci:nero'ewoi u.:a:weHB.. Ilpil OTOM. ny'lol cfloiyc:a:pyeTCJI Ha w:a:weHb, 
· a pBOMepu ero orpaHH'IHBaiOTCJI IonnHMaTopou.. EhoT cnoco6 peMHOyeTCJI B TOM. 

cny'lae1 IOf}\& cfloH conyTCTBYJ>IUHX 'lacTHIJ. lriD IOJIJIKM&Topa, o6p830BaHHW np:a: BOa
llM.O}\CBCTBU ny'lla C BeiUeCTBOM. IOJIJIHM&Topa, HecymecTBCH }\llJI npOBO}\llMI>lX HC
cne}\OBaHri. 

B HCcne)IOBaHHJIX no JriDy'leHB~ pear~:a:i JJ·IaTM:a:oa OTOT cnoco6 HenpB.eu.new, no
CIOJJbiY B Bell.ICCTBe IOJJnllM&TOpa o6pBOylOTCJI HeBTpOHl>l OT JJ-OaxBaTa (B cpe,t~HeM 
OIOJJO ABYX HeiTpOHOB Ha ocTaHOBHBlllUCJI mxm). HeiTpoHu 6yAfT perB.cTp:a:po
BaTbCJI C Bl>lCOIOB acfl<l>eiTJIBHOCTblO HeiTpOHHI>lM.B. }\eTeXTOpaMH fiOJJbllJOfO Ofu.eM~1 
HcnOru.oyeMl>lMH B arcneplllleHTe. ,I{nJI oToro cny'las IOJJnHMaTopu AOJI.IOiu pBOMe-

ll.{&TbCJI BJ\an:& (Ha pacCTOJIHHH B HeCIOJJbiO M.eTpoB) OT MHWeHH1 'ITO nooBOJJJieT Ha 

. HCCIOJJbiO nopJI}\IOB yMeHblllllTb cfloH HeHTpOHOB OT MaTep:&Ma IOJJnllli&TOpa B ofina
. CTK MKllleHK. 

B HacTOJIIUei pa6oTe onxcuBaeTCJI q>opMB.pOBaHKe ny'ln cenap:a:poBaHHHX MJ)()HOB 
B HlriDiocflOHOBOB na6opaTOpU AllJI nOJJy'leHHJI }\OCT&TO'IHOB HHTeHCJIBHOCTK OCTaHOBOI 
¥xx>HoB B M.B.WeHB. MMHX pBOMepoB, BHTaHyToi no sepTB.IMH. · . 
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·; .. 2!'•~op~11fp~Ba1fHe cenapHpOBaHHhiX M!OOH~h!X ny;q~OB 
;. ,. ,. ; :·.·::: _: B:e6on&wax.paoMepoB.- · ... :: ·. ·.... . . ,,. . •. 
B ciiy'lae,; x~r}l.a IO~MaT~P. HMbOH, pacrrOJiaraTL <B6~ii Hc~eAy~Moi' ~eH~1• 

riy.J~1 He6o~biiJIIX pMMepOB MOlKHO ctf>opMHpOBaTL n1160 IqMeBhlMH IOmuiMaTopa~H C

IIOcn~Af.IOiqeH tf>o:a:ycHJ>OBxoii: PJIAOM ~~~~o, n:a:6o ~-noMOll.{LIO A~CTaTO'IHO np~<iSDKe~Hor6 
m>eii:cflo'Boro npoMe:lKyTxa B.lJacT~ ~~-~ana_ TPaJIC~IOpT~pOBIH c ·n~~~AYIO~e~ :&:~~-' 
n;Hei :a: tf>oxyc:a:poBxoi nyilla o:&:oHe'lHoi c.HcTeMoi n:a:Ho~., .,_. . · . 

. IlpH ~OPMB:P~BaHB.H ny.Jxa ~U()~~~IO ~OnnHMinop0]3 H~~6XOAII){~ ~npeJ\C¥Tb _HX, 

'IHcno, pacnono:~eeHHe B, :&:aHMe, · pan!II~P~(~iBepcT~ ~- _H:a:x,·B,i.J:6paT~ · MaT~P~ai. it _er~ 
Tomwmy. Kpoile Toro.Heo6XOAHMO Y'IHTLIBaTL TexHK'iec:a:yiO BOOMOEHOCTb_pa.Ot4e~e-: 
HIIJI :a:ollJIHMaTopoB BHYTPH Ba:&:yyMHoro KaHana 6eo cyiiJ;eCTBeHHhlX nepeA~~:&: ~~~ro
~qe~~CJI HenpepbiBHOro ~aHan~ Il.Tpa;~nop~HpO;Ili MIO~~OB B H~~~~H~BY~·JI,~~pa-

, \ _-, > • -~ • -: -·· -.· ••• ~ • ' '· •• ;-· • ••• •:·-· • •• ~ ''-~:-•-·;-•• < .,. 

iopHIO, . a. .TaiJKe ycnoBIIJI AllJI coo}\aHIIJI APeitf>oBoro npoMeJKyTxa · nyTeM · OTIJIIO'IeHIIJI -· . :.. .. " \.. - ~ ~ ., .. - . - - . ' ' ' . ·. .... . . . " - .. -, .'. . •,, ~' . ' '· . ' . 
'lacTH JIHHO; ;.:, . . . . , 

.. · Kax ~IJ~C~HO[lJ, ce'leH~e,ny'IIa ~~~B, Tp;Hcno~T~p~~Mhl~·c n~~9IIJ;LIO,Tpl).ITI). 
II B HHox:ocpoHoByKJ na6opaT?PHKl1:HMeeT cpop~y BLIT.S:HYTYKJ no BepTH)[!lJIH oa. 'leTHoi 

no HoMepy nBHooi; ~ m\ He'l,eTHoi , , .. ~o ~opHoOHTBnH~ Tax11M 96panoM,'ecil:.a tf>opMH-· 

'poBaTb ny.:ox C_llOMOll.{LIO,IOlll1HMaTopHhlX ~q&iei (Anll o6peoaHWI lJRCTIID;_C 6onbWliMH 

· 'yriuw:a: HUJIOHa x.ocH,nyq(a),.uiML' AOmKHa pacnonaraTLCJI.BepTB:ian&Ho oa T-oi n~
·~oii:,· r}\e ny'IOI BLlTJIHYT ropmlOIJTBnbH~,: H ropHOOHTBJiblio: TaM, •. r}\e DY'I~~· BhlTJIHYT 

no BepTJIIBJIII.' B. on:a:cLI~ae~OM :a:S:Hane:fopHOOHTBJILHaJI ~em. pacnimarana.c~ 011. 'JIHH

ooii: N Q. -52, _a -BepTHIMbHaJI ~. oa n:a:~o~i. 'Jf Q 55, -lie> onpeAeJumOCL BoOf!'9~HOCTLIO 
COOJ\aH~ .· B' GTOM MeCTe paopbiBa_'~_axyy:MnpoBo}\a' ( c' no~e]ijKliqHM BOCCT~OBllElHHeM 
Bai:YY,M~). Taxoe pacnono:lKeH:a:e'ionJ!HMaTop~B ycipaH.JIJiqB:~ ny'lxa iiacT:a:n;hi c oTHo~ll~ 
T~&Hq 6ont.w~MII yrna.M11 ~M!noHa x oc:a: ny''lia;: ~To: ll<)oBOJIJUio ctf>op~oBaT& ny~or 

• ile6oriLIIJB:i piulM:epo:B. · · 

Ton~a :a:onil:H:MaTopa Bhl6~pBJiacL :a:o.ycnoBu, .'IT06hl MIOOHhl ny'l:a:a nonHOCTbJO 

. norno~anj~b· B HeM. Up~6er:a: ~HOB c :a:MnynLcoM: 90 H i25 MaB/c c y'leTOMJIM

nylll.clioropaa6poea B ny'ae MeH:&IIJe 10':B: 25 r/c!&2 -MeJl,B: coo~BeTCTBeHHo."OywMapHa.s: 
. ~Ll6paHHM TomijHHa ABYX. ~eneBLrX .. ~OJinHMaTopoB COCTaBmma. 6 CMnaTyHH1 Tal 'ITO 
,. ·.· . ··. _- . ·; . 

. MIOOHLI llOJIHOCTLIO UOfJIO!qMHCb B Bell.{eCTBe XoruiHMII.TOpa.. 

. B'ny'IIe wOOHOB HMeiOTCJI He60llLIIJ~e npHMeCII llHOHOB (:MeHLWe 1%) H aneiTpOHOB 

. ( o:&:ono 10%). Ilpo6erx nHOH~B e~e MeHLIIJe1 ·~eM :w00HoB. 1!To xacaeTCJI MeiTpOHOB1 

T~ AnH Taxu nmynLCoB Hi n}lo6er11 cocT8.BllJ[JOT ~oTHH r/cr ue~qecT:Ba. 0AHaxo oH:a: 

'lacTlAHO Bhl6HB8.JOT liD ny'IIa ~a. C'leT I~HBep~mi B r&MMa-IBaHThl H MHoro:a:pailloro 

. paCCeJDIIIJI1 .nocxonLry Ha . wume. B Hec:&:on~IO: pa}\H~n;HOH~LIX. eAIIHHIJ. · Be~eCTBa ·_ IOJI

JIHMaTopa. yrnLI MHOrOip8THOro ~CeJDIJIJI OHI!.'IliTMLHO npeBOCXO!l,JIT · pacXOII,HMOCTL 
ny'IIa., Aonycxael(yiO cHcTewoi Tpa.HcnopT:a:poB~H Tpa.ITaJ~.2J · .. -·. · · · ... ' 

'~ittGr.~ta~~J ~h~_-'"'. 'Jil.' 
U!'e~!l\U BtC:!:!~:l~l\m.lG · · 

tiol1&.flVIOTEKA . . . .....__.. . ~ __.., 
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Korunma.Top!Jl ·:aOroTI'I.BmisanJici. s ·BBAe 1\Bc~:o:B' c · Ji'ap;:lKHMM Ji.iliweTpo~~coo~oo~ 
cTBYIO~ BHyTpeHHeMy ABaMeTpy ~K)'YM-npoBoila · (19.6 eM). BAOJIL AHaMeTpa AHCK:a 
6ima npoAM8H8 ~eJIL1 . AJIBHa' li>Topoi. C~OTBeTCTBOBMa.; ]i.Ba.MeTpy:· • illBpBHB.. ~eJIH 
Bbl6Bp8.Jl8CL paBHOH paoMepy iiyqn, XOTOpLii AOJI.iKeH 6LITL ccpopMii:poBaH B' ropHOOH- . 
T8JILHOH HJIB. BepTBI:8JlLHOH. ITJIOCI:OCTJIX. <l>aXTB'IeCJ:B 6Lfua: HCCJ1e)I;OB8.Ha. I:OM6BHB.tilm ' 
.z:IBYx rn;eneft Illllpmioii: 2 eM B rOJlH30HTaJibHOH H 2 CM B Bejmncam,HOH IIJIOCKOCrnx;· a T~e ' 
ropHOOHTB.JlbHM ~eJIL lliBpBHOH 4 CM.(oa JlHJIO~K'NQ 52) }\JIJI cpopMBpoBiiHBll nyq~a.ii' 
BepTHia.JILHOK JinOCIOCTB p"anMepoM OIOnO 5'cM B ilepTHI:MLHM U.\Mb InHpHHOK 
2 eM (oa. nHHGoi Nq ·55) AJIJ1 cpopMIIpos8.HW!: nyq~:a B rop:IIDoHTMLHoii: nnoc:locTB pao-
MepoM ()~:(m() 2 eM. · ' ·• , . : · · · ·:. ·. 

· <l>opMHposa.HHe 11 Tpa.HcnopTHpoBJ:B. MIOOHHLIX ny'!ioB lie60JILWHX paoMepoBocy
~ecTims:nacL cne}\yD~M o6p800M. 3a OCHOBY 6p8nCH nyqoJ: c HMITYJILCOM125 MaB/c[l) 
H i'pa.HcnopTHpOBMCJI no uenpepLiBHOMY Tpai:Ty • B HHOiocpOHOBYIO na.6opa.TopHIO • oa 
JIHHoy NQ .62, c :o;enLIO ccp(>~:ycBpoBaTL ny'IoJ: Ha. CD;HHTHJIJm;:ibiiHbii c'IeT'IHJ:C4 (pao~' 
MepoM 2.5x2.5x0.5 eM·'). ·EhoT )\eTex'i~p paoMelli.M6J:;~MeCTe pacnmio>KeHHJJ M~UJ~Hll 
}\JIJI HCCJie}\OBB.HWl peaXD;BH JN8.TMHGa1' npHMepHO B;33 CM OT cpnaH~a HHHI3bt. . i 
N~ 62. IIony'leHHLT.ii: pe>KBM pa.6oTLI Tplu:Ta. :o:~nonwoBa.Jic.il xa.x 6aooBwi. 3aTeM'B 
TpaiT 13a n::o:HGaMH NQ•52 B NQ 55 noMe~an::o:cL ~eJies:bie;xoJIJIB:MaTopLI,'Bocci'aliaBJ!B~ 
BMCH Ba:~yyM; · MeTpJ\OM nocnep;oBaTeJILHhi~ rrpii6nmKeHHi BeJJH'IHH TOIOB ·n:HHO rrop;6B< 
pan:CH pemHM pa60TLI Tp8.1T8. II. . - ' .. . ' . . ; : ·. . '., . 

. "MaTpH:o;a TpaHcnopTHpOBIH iry'IIB..AJiiinony'IeHHOro pe)I{IIMa.1 pacC'IHTiiHJia.ll:c rr0:: 
. MOii.lhiO nporpaMMJ.I TRANSPORT[31, HCJTOJILOOBBnacb p;Jio:'oTo6p8.lKeHH.II i\eTe~Topa 

'IRCTBIJ, C4 H U-leJieB:bix'xoJIJIHMa.TopoB B ropBOOJ!Taiii.Hoi B :SepT:o:xan:hHoi' nnocxocTJix' 
Ha sxop; B npaMoriiiHeiHLiii. npoMelKyTol Tpa:i:Ta II (Bxop; s ·nBHGY NQ· a'l), 'rio}l.o6lio · 
ToMy 1 xax aTo npoBOAHJIOcL B pa6oTef•l. · B aTHX nnoc:~ocTJIX oTo6pa.lKeinl:e p;eTeii'opa 
R oTo6pa~eH:o:e KOJlJIHMaTopoB cpaBHRBa.JIBCL J\PYr c p;pyroM,H npB oToM'coBnap;eHHe 
OT06pUeHBH 6LIJ10 BIIOJIHe yp;oBJieTBOpHTeJILHO. , . 

AH~orB:<iHM npon;ejzypa npoBO)I;Hli8CL npB COO)I;B.HH~ npeii:cpoBoro npoMe~yTn tAJIB
HOii: 6 M) nocpep;cTBmin)TIJJIO'IeHH.II nnHo c NQ 53JI.O NQ ·ao B oTCyTCTBBB Il-leJieBMx 

- IOJ1JlHMaTopoB, npB aTOM ny'Iol orpaHB'IBBan:a. a.nepTyp~ JJBHO.· Op;Haio B aTOM cny'Iae 
COBTIB.p;eHBe IlliOU.\B.Aeii:, B:blp008.HHLIX Ha cp800BLIX · JTJIOCIOCTJIX rp8.HHI1,8.MB · AeTei'topa 
C4 H arrepTypaMH JIHHI31 6h1Jlo HecKOJILIO xyJKe. . . . 

¢opM:o:poBaHae rry•uoB MIOOHOB 6LIJio BLin~IHeHo AJIJI HMnynLc,oB 125 :o: 90 MaB/c 
( T~Ha CTeHOI MHUJeHB ii,JIJI BCCJIC]\OBB.HH.II pea.ID;HK p-KaTa.JIHOa. He JTOOBOJlJIJla. yMeHir ' 
WRTL BMnynLc ). IInoiHocTL ocTa.HoBOI c yMeHLllieHHeM HMITYJILca. pacTeT'np:o: op;BHa.Io
BOii: BHTeHCliBHOCTH rroTox:a MiooHoB. Tai,AJIJI 90 MaB/c oHa B 2.5 paoa BLIUJe; qeM p;n:H 

125 MaBfc. Hoc yMeHLmeHHeM BMITynLca cyU-IeCTBeHHO yMeHLlliaeTCJI HHTeHcH~mocTL 
cena.pHpoBa.HHLix MIOOHHIJIX nyqx:oB; • · 

4. ·-. 
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- . HMnynhcHoe pw'lp~me~-H~ Mai:~liTHo;o·a~an:~oaTopa ( ~0:1!11) 'He ~a.BHCHT oT HM-
.. rryn~i~, ~- oaBHCBT. OT ~e~MeTpHH·p~rio~OlK~HHH ,{~nepTyp~:rra~HBTOB MJI-3111 y~mi 
rroB~poT~ riyt!~:~ MIOo~~u i3 ManiHTiioM iuianB3a~~pe. YBenH'IH;i ~~en~-ocTa.~o~o~ B 
'ioliioM' cime ilemec"raa Mo:ltmo riyTeM yn:yqmeiiHa paGpemeHH.II MarliHTHoro 'aHan:Hoa
Topa: 0AH8.KOYM~HLUlE!HHe anepTypbi MarHifTOB MJ1~31 c'rro~ollu.IO U-leJieBhnc B Ipy
ri:Ihlx IOJmBMRTOpoB, a T·a.I~e yMeHbiJleHB~ paoMepoB rryqxa Ha BXO]\e B MarHHTHLIH . 
8.HMH13.aTop n:o:fhL'yMeHLin~~;~~~eHCH~HO~TL1: npaiT~'IeCIB He BJIBJIJI H~ p80pemeHBe, 
Bcnep;CTBHe rpaAHeHTHOK ·:4lox:y~HpOBIH B ropHOOHTaJI~HOH B BepTBiaJILH~ii: JTJIOCKOC~JIX 
;MarHHTa'MJI~3i. . , . - .. 

3:·:~Ilap'a¥eTpbi <:enap~posau~blx MIOou~hix' lly'IKo8 lle6onbwHx 
· .,,,,. p~oJivl:epo:s c HMnynhcaMH 125 MaBJciu 90 MaB/c 

. ' .-.' ._,., ·'"' . ' . . ·::; . l·-:.:·: .· .-· . "·i .. - '• .: •. ,.... '.·: 

JlccnelioBa.H~ riap~MeTpoB'ny'IIOB 6wni .npo:aep;eHLIHa ~hlxop;e·MJOoHJ!oro 
TpaiTa. II (13a JIHHI30H NQ 62). liHTeHCHBHOCTL,TIY:tia BOMep.anacL T"en~cxorroM ABYX 
cn;uH'rkna:o;:o:oHHLIX cqeT'IHKOB1 rrpHMecL onex:~poHm3 B. rryqx:e MIO<)HoB ~~pep;en.HJiacL · 
~o BpeMeHR rrponeTa, rrpocpimi; ny::~ll. np;liyx ~noxo~Ts.x Hor.t'epimCJi}nyTe~:cnHupoBa~. 
HH.II crre:o;:o:an:LHLIM p;Bynoopp;HHB.THLIM ycTpoicTBOM,~ B ~KoTopoM Hcnonb3osa;mcb. p;Ba 
c'IeT'Ina·c ToHxHMn c~liiJTwmaTol>aMa: p;HaMeTpoM0.2 ·~~ A~B:~p,ii IOcM'.t1·.Zl ... : ·.· ·· , , 

_; ·-l!:o:cri~ · ocTaHosoi B MarcBMyM-e: ~PHBoii:. o~TaH~a~x: ,1IoMepilltocL c. nollionp,K> 'ciiuH~ 
THJIJIJI:o;HoHHhix c'IeT'Iiuou '01, c2;:cs; 'd4, C5.~:Uriciie'lfByx tiepB~~ c'IeT'IHxmi' cn,c2 
ycTaHaBJIBBaJICJI Mep;riLiii <I>Im~>Tp (.fopA;1013RTeJ1b) :nep~~e~HOH .TOJI~Hhi, oa IOTopU:~' 

< p~criJ~~i~iic~ c;~"T'IHI~ c3, c( cs .. PariMeJ>~. ~~~T~:o:ii:o~ ci, ci; C3 ;: :lOx)Oxl eM·, 
;:;' .•_··, '»o",.- •. '~""' .:~·-_,~: /":~.,"'· .; ~ .•~ •" ; ~'_' ~;- .:, ~· :.:,, ·.'-.• " ' ·•·"•·•·' ,•.,·"_. "'"~'\_,.-· . ..,.·_,·,, ·, 

· C4- 2.5x2.5x0.5 eM~, C5 - 20x20x1 eM ; :~ . ·· .. ··: . .. , •. . . . 
.. ·~·· c~.:~;""" .· '~. _;<,--·:·, -~- '.,; .• ··_·, ~,·· ":._ ·.· • :~:._'·',''/···;.~·~.' '' ·_. •,-.: .·, '. ' ~ 

OcTaHoB,IH iipoHcxo}l.ium B · c;<:t:eTqHJ:e 94:. I{ pBBoi. npo f)eroB ~llJIHeTCJ! oanucHMOcTl. 
._.,.--'OJ'· ~---··,,.' ·:- :3' ·~- - -~ ~ '>·,.-:;-: ·--~- .- _-. -.:. ·-.-~:_- ... ::. -"--.',. _, - . ; .. _.,~ ·. --·'~-~---_... ':· 
'ciJeTa COBnai(eii:Hii 'Nl2S ·'HJIJi: Nri3; OT TOJllt~Iiiiii cf>HJihTpa. L, a IpHBOli: (_)CT!l!IOBOK ·'-:-

i:--r /~,- • . · .--_ >;_~~:;-- . . ·:-~~ ._,-~-::,~-~~L-1. >;< __ .... !. ·:--.,~;;: --:-,;·: .,~-~-· ;:'-"-~:,;-•. • -\:· :·, -:--:,·; ... "~~-;~~··'"';_, ·.-.· \.!.'•·"<',_· 

·. ()~B1IciiM'ocT~-~T-.L ,c'leT~ c_ol!nap;~_ii:o:i~aHTHCf?J3~!lA~JI~,'f, N1;345; o.~Hece~HaJi_x: c'IeTy_ Mo-
HHTopa Nt2'1rnH I c'IeTyN123i npH HyneBoii 'TmiiuHJ,Ie.cf>HiiLTpa (nHTeHcHBHocT~>.nyq:ra, 

·, rrpOXO]\JI~ero ~ep~-~aJI'biii c~eT'I~~ c4): c~~; .. ~t"c4' pabM~~~~ B MecTe p~non:o-
'X<eHHHMHIDeHIIAn.R\i~~~A~~~H~ .. p~a~~~ii~:i~Ta};~~a. "~~ ::-·- •••• -:·· .· ' .. 

IIpu H8JIH'IHH.ABYX 'U-I~ei WHpBHHOH 2 c~··, ·p~~~li~)K~HHLIX 'mfnRHI301i: NQ 'sf! (ro
pmlOHT~LHo) :o: 13~-~u~ooi Nq_ 55 (Bep'iBian:i.ilo),q~pcii, ?.ianhlii: ~c·-i~Tq'Hx: (j4 (cqeT 
N1234) ·npoxop;nT ·axoii~ nonoBJIIi~ :o:u~euc~sll6.cTii, riomi~w~ei lla 6onLm6ii ~'IeT'I~:r· 
C3 (c'IeT N123). Eha p;on.11 13Ha'IHTeJILHo Burne, 'IeM o'.r'mirneHii:e 'N1~34/ N123=0.13 lWH · 

Lcu=O B cnyqae OTCYTCTBH.II IOJ1JlHM8TOpHLIX U-leJICH. KpoMeToro;pacceJIHHe ''lacTHll 
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B <f>HllLTpe npeHe6pelKKMO Allll C'IeT'IHIOB, . IOT_Op},le cym;~~TBeHHO 60JibW~ ny'IIa, H 
• • • - • > '~. • .. - ~ "· '" ~. • • ' • ' • 

urpaeT OH&'IHT~bHYIO.POJih1IOrAa panMepll ny'IIa cpaBHHMbi C panMepaMH C'IeT'I~Ia: 
B aTOM cnyqae cylli,ecTBeHHbiM CTaHOBIITC~ .·H. BJIH~HHe pac~OAHMOC;K ny'!Ka; naAaiO-
m;ero ·Ha TOp~OOH~Mb; ,- ·. ~ ;_ . ; . ' -•, •: , ·- .. , < .:· ~: .' ' .. :. , ; 

. . )0.16 1 ~ 
.. N(L 1zs45 

N(O)tzs4 

.. £"; 

. ': i.. ~ .. ' j: ' . 
PHcy~oi · 1. _ KpHBble- ocTaHOBOI B 

. c~e:r~ille.d4 ( 2.5~2.5x0 .. 5'cJ4 .. )' 

""1 ' N(L)1234;;/N(O)l23i -ir.~-!feAH_~.ro.Top
MOOHTellli T~Hoi L ny'!Ka oTpHn;a
TeJihHhiX MIOOHOB C HMnyJI_bCOM . 

0.12 I I. I I I I I I 

0.08 I F "~II 1 I I I 

,;· 

. 90 MoB/c (~:pusa.a: 1·) H c HMnym.
. coM.125 MoB/c (xj>HsWi . .e-).: Jly~KH 

c<f>opMHpOBaHhl ABYMa. ~ellliMB WHpH
HOH 2 CM B ropHOOHTaJibHOH H BepTH-

\ 

Ha pH c. 1· Aa~hl peoynLTaThl HOM~~elilffl ~pHBhlx dcTaHosol · nyqxa oTpHn;aTenbJik 
MJOOHOB c HMnynbCaMH 90 MoB/c (~pB:B~ 1-) H 125 MoB/c (Ip~B~ .e fnpH ~o~M~ieHHH 
B MeAHoM <f>HJILTpe, ~:orA a oa nHHoaMH N ll 52 _x Nil '55 ycraao~e~,~Li m;eniiiiJiii)Hiioi 2 eM. 
IlpHBeAeH~ iiMll ~~iioBm( c)T -i~bJa' ~HOB, ri,a~¥i0~ H~ ~~~TID q4· npJi HyneBoi 
TOJim;JIHe <f>HJil,'l'pa:: Ho pHcylit'~ ~~AH~i '.fTO.AllJ[ ny'I~a c i.¥nY~O~ 9o MoB/~'a.fa AOruJ 
s MaiCHMyJ4e IpH;,i no'ITII BTp~/siiiU~, ·-!~~ wui ~y~l:a c H~~)'~~i.i_12o MaB/c. 
0Aauo 'IHcno ocTaitosoi 'B ~ ~'aic~yi.i~ s c~eT.JneC4 ( ~c?M ~~Oixo 3.2 r )'A~ ·r~y'i'IoB . 
c. OTHMH. ~nynLcaMH oi!W!.IB~·w/npmepHo· OAHH~oBI>iM _· (AalK~ 'Jieci:cmuo 6olil.~e · 
Allll 125 MoB /c, eM. Ta6nHn;y . iL~:o~ 'dym;~c'!B~mHo'ro _(Jio:.jTH, ~Tp~e) yMe~b~e~~ 
liHTeHCIIBHOCTH IJY'!Ia MIOOH<)B ,c'uMiryiiLCOM 9_0 MoB/c nocpaBJIEiHn)c ny-.IIoM ... ' 
125 MoJ3/c. Kai CJie}\yeT. u'o pH~; 1,HMiiYJJ1>CJihli paa6poc AlJJI ny~~:B ifn.nmynLCoB · 
COCTRBJIJteT±5%. , : . .... ,c,~ .•. : ·.·· .... '·· ,, .... , ............ , . 

'. ~ . ~.: ' . , 

B Ta6nHn;e .1 .• J\aHhl peoynLTaThl HOMepeHri. HaTeHCHBHocTH 'H .:.mcna ocTaHoBOI c 
· TO'IHOCTLIO npHMepHO 3% (B MaiCHM)'Me J:pHBOH OCT&HOBOI) B C'IeT'IH'Ie 04 A1Ul ny'IIOB 

/ ' - . 
6 

'll 
rf 

.I)J 
' 

/ ... l I -
' ~ 
\ 'J \ . 
\~ :, 

oTpHD;&TelxhHhiX MJOOHOB c HMnYJihCaMH 90H 125 MoB/c. ,I{aHHblenpHBeAeHhl Allli BbiBe-
~ - " '4 ' -' . '< . . • . ' ~ -' ', .._. ' > - '. ! ~ ~ 

.AeHHOrOHO YCIOp~Tellll1 pacTS:HyToro BO BpeMeHH ny'!Ia llpOTOHOB C HHTeHCHBHOCTbiO 
· . f xr~·t .. Yrana~IJ -pannH'IH~>~e. :Bap:HaiJThl.<f>opMHpoBa~WI ey'IXa: .6oo · ROnOJIHHTeJihHhiX 

' ' • ' '0 ° 
0 

', ' ',;.. 
0 

O 0 • 0 - ' ,' '· • 0 ' • ;, < '0. ,, A 0 ° t ~' • 
0 

' _.-

IOJIJIHMaTopoB,. c ABYMJI UJ;ellliMH rnHpHHOH 2 eM_ IalKAII.II, c ABYMJI UJ;ellJlMH, OAH& HO 
.• IOTopWc IiiHp~Hoi 4 eM,' APYrBi ~ 2 eM:, a Tu:ie riocpeACTBOM npoT~eillioro Apei<f>o-
~oro npo~exyixa, ~6p~oBaHH~ro nyTeMOT:viiO'IeHrul JIH~O NNQ. 53~ 60. . .... 

'Ta:6JIHI(a 1. · HuieHcmmocTh N12.11 'IHCJio ociaHoBOI Ni23ii s c'IeT'Iiue c4 
(2.5~2;5x0.5 'eM'·); lly'Ii:oa. OTpHn;aTenLHLix MIOoHOB .Allli panHm Bap:liaHTOB 

·. <f>op:MHpoBimwuiY'IIa ( HHTeHCBBHOCTb BLrBe):le!JHOro ny'!Ia np'oTOJfOB 1. mA) .. 
; l<, ~: I ;'', , ~ • ~ -~ , • 

. Ho Ta6JIH~ BHAHO, 'ITo Hu6ooiwee 'IHCJIO ocTaHOBOI B ceJ:yHAJ HMeeTCs: J\llli BapH
aHTa pa60Tbl c ABYMII UJ;ellliMH Wllp~oi.coOTBeTCTBeHHO 4 H 2 CM. HaAOOaMeTHTL, 'ITO 
B aTOM CJiyqae )\Ollll MIOOHOB

1
D&AaDUJ;HX H& C'leTfu 04 ( N12J~ ),oT 'IHcJx_B. -ciacTHD; B ny'!Ie 

( N12) cocTaBlllleT 0.45. ,I{llll peaJibHoi MHWeH:B: no Hoy.feHHIO peain;ri p-iaian:B:Ga aTO 
OTHOWeHHe BOOpacTaeT nPHMepHO B llOJITOpa pana, llOCIOJibiY BepTHiaJibHbiH panMep 
MHWeHK 6oneEl '!eM Bp.Boe npeshiWaeT panMepbi c'!eTma 04:- . 

Bax<Hi.m nap!u.u~fp~M_ny'II~ MIOOHci~ siw.:eTCJJ: npnu~ci~nex~polto~ B nyne. 0Ha 
HOMepJciHc~ ~0 :Bpe_MeHH

1rlpOJieia: ,I{ns 'I~iHD;,· ripoxo~ 'Iep~. c~eT'IHI 04 (Nl23i), 
npHM(!Ch cocTa!Wma oiOJIO ,4% npH HMnynbCe 90 MoB/c li 3% iqili HMnYJihC(l125 MoB/c 
("c To'Ilio;cTLIO,.OIOno·±0:3%) HOOaBHCHMO oT BapHa.HTa <f>opopoBaHRII ny'Iu: Eha 
n}>HM:ec~' ~paciaha B 2.5-3 pana npJI :IG~epeHHH npoecH _Bo BCe:M nyne (N123) :He
o8.BHcliMo' OT Bap~aHTa p8fi0Tbl. 0TCIOR& MO)I(HO OaiJIIO~Th, ~TO · ycTaHOBia IOJIJIH-

, • . ' -, ·' j ·,, '> 

MaTopoB He yBeJlH'IHJla· 'IHCJia ooeiTpOHOB no OTHoweHHIO I 'IHCJIY MIOOHOB B ny'IIe, a 
l' ''! ' . ;, ..... 

npocTpaHCTBeHHOe pacnpeAeJieHHe ooeiTpOHOB B ny'!Ie HHOe, '!eM MIOOHOB. -
IlpocTpaHCTBeHHOe pacnp~eneHHe ny'!Ia MIOOHOB .IDWle~ cym;ecTBeHHOH ero Xa

paiTepHCTHIOH. Ha pHc. 2 noiaoaHo pacnp~eneHKe HHTeHCHBHOCTH ny'!Ia oTpiiD;a
TeJILHhiX MIOO~OB c HMnynbCOM 90 MoB/c B ropHOOHTallhHOH H BepTHiaJibHOH nnoc:ro
CTJIX 'P.llll Tpex BapH&HTOB 4?0pMHp0BaHRII nyna: IpHBIIle 1 H f BOllf'leHR CO IIl.eJieBbiMH 
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. xo~n~aTopaM~, a xpnn'aS! 3p,~ ~peii~o:Bofo'npoMelK;~xa·B.iinimai>NNq 53-.60.·. IItl 
pncyHia ~~p,Hci, 'IT? <P~inJ~ ny':'x~ ii~ MnllleiiB: p,liH .noyqeJiW!: peau~uii p:xll.Taniioa p,lUI 

. ncex Tpex BapnaHTOB pa60Tbi. BIJOJUJe 'rrpnMeHIJMa: .. 8To X<e' CneAJeT 'lie) 'Ti6niin;hl. 2; ~ 
IOTOpoii: p,aHi,i'rrrniyunipliHbl ll paciiorili~OC~~ rry~xo~'c H~nynLcaMH 90 H 125 MGB/c B . 
ropliOOllTBJibHOH ll BepTliiMbH<lH i'inocxocT.I!X A~ 'leTlipex Bap~aH'TOB q>opMBpOBiiHWI 

• '"· ."~· • < ;- ~ :. ; 't- ' . "' 

~~ . . 

II~ Ta6nnn;hl. 2 cnep,yeT1 'ITO npn pa6oTe c.p,pe:iiq>oBw ~poMex<.yTIOM n. nHHmi.x 
NN Q.53-60 pacx'op,~MOCTH ~y~xa cyniecTBeH!!,P ( B Hecx~Lxo poo)f}onLme,'leM napnaH
Tax q>opMRponaHlU[ ~elUIMH,R cTaHOBJI'!'~ _cptuni~MhiMR c )trnMni .pacce.JiiiultJ MIOOJIOB 
rrpH iix TOpMo~eHHH :8 $HnhTp~ B6JIIioi'M:a:lcHMyMa KpRBOH OCTaHOB~J:. 8To IIOP,TBe'P-

'lKP,aeTCJI noMepeHWIMH ·ymnpeHri · rrYiri:a ·nJ>il y~iaJ{oi3~~ ''}'opM'ooineJis, cooTBeTCT~yiO
. ~nero MaxcnMYMY ocTaHonox: B cny'laei\Byx II.\eneimlipB:lioi2 n 4cM ymiipeHHe ny~ia 

COCTaBJIHJI0±0.8 CM. ll ~ ±0.2 • CM B rop~OHTBJib~OR ll. BepTHKBJibHOH IJJIOCIOCTJijc :}:\lUI 
ny;ua c nMrrynLcoM 9,0 MaB/c, a, npn pa6oTe c Apei~oBbiMnpo~.elKyTxo~ ~ooTBe~ 
CTBeHHO ±0.8 CM H. ±1.6. CM. Beml.maii: pacxojviMOCTb ny'ixa rq):Hseia: K yMeHLIIleHHIO 
'IHcn~ o'cTaHoBoi (eM, Ta6n .. 1·). rrpH · p~oTe · c p,pei$oBLI!d rrpoM~li<y~l:oM. Kpo~~ ~oro, 

'B GTOM cny'lae orpa~H:HnaiO~H nyqox. ~OnnHMa:op (arrepTyp~ JIHHObi' Nq &1i;Tje. 
HCTO'IHHK P,OITOJIHlJTenbH9rO $oHa) HaXOP,HTca 6JIRlKe I MHIIleHH P,JIJI HCcnep,oBaHRs pe-
aJrD;HH wraTannoa, 'leM meJienhle xonnnM:aTopbi ( ·nliHOhl No_' 52 u No_ 55 ). · 

Tafumn;a ,2. II pocTpaHCTBeHHLie xapauepncTHIH .~rryqroB .. oTpnn;inenLHhlX 
MIOOHOB C·liM~YJILCOM 90.MoB/c 11:125 MoB/c P,JIJI panHbiX B!l,pllaHTOB:$op- · 
~~poBaHHJIIIY'IIa(~X·li~Y ~ nonyiUllpliHbi1 ~~ ll tJy- paCXOP,HMqCTb B ropn~ 
po,HT!l-JILHoii .II nepTHKanhimi unocxocT,a:x) , . 

:Pp,; MJB(c . 
±~z, CM 

±IJ;,, zpad 
±~y, CM 

±tJv, zpaiJ · 

Bapuiium rfoopMupoBauu ;, 
Eea .. dono.11uu-

meAbllbiZ 
' ,__ .. 

nOA.IIUMamopoB_. 

125 
- 2.6 

3.0 
'5.2' 
3.0 

8 

({!. 

5 10 15 5 10' 

1, CM 1, ·eM 1, CM 

PHcyHoi 2: Pacrrpep,eneHHe ll:HTimcHBHOCTH nyql:a oTpHn;aTenLHhiX MIO<r 
HOB c- HMnyn~>coM 90 MoB/c B·ropnooHTanhHoii (x) n BepTnranLHoii (y) 
JTnOCIOCTJJX }l.lUI piiDHbiX BapllaHTOB $opMllpOBaHWI: IpliB!IJI 1 _.:___ ~Be !nMll 
lllllpRHOH · 2 CM K9JKP,8JI1 KpHB!IJI. 2- }:\Be ~enH IIIHpHHOH 4 C~ H 2 CM1 KpHB!IJI 
3 --' p,peii$oBbli npoMelKyTox B nn~oa~ N Q. -53-~60 . - · - ·. 

4. 3aKmoqeHHe · 

15 

B peoynbTaTe HacToxmei pa6oTbi c$opMnpoBaHbl cenapnpoBaHHhle. MIOOHHble rry'IKH 
· He6onbiiiHX poo:MepoB P,JIJI HCcnep,oBaHWI peaKD;uH J.&·KaTBJIHOa B HlJOKo$OHOBOH na.6opa

TOpRH. Hau60Jiee rrop,xop,amu~ aBlUieTCJI rry'loK c HMrryJILCoM 90 MoB/c, rronyqeHHLIH · 
c rroMo~IO ABYX ~eneBhiX ~:onnuMaTopoB: c IIIIJPHHoii menH 4 eM, pacrronolKeHHhlH ro
pnooHTBJihHO oa JIRHoo:ii No_ 52,_H c mRpHHOH menn 2 eM, pacnonoJKeHHhiR BepTHIBJILHo 
oa nnHooB: N Q. ·55. 
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lJRCJIO OCTaHOBOX: B rpa.MMe Be~eCTBa MRilieHR C llllO~a}\biO 2.5x2.5 CM }\llJI BTOrO 
ny11x:~· cocT_a.BllJieT ~li:OJIO 40 .JB.CTari B cex:yHAJ ( npD: RHTeHCRBRoc~R Bhl~eP,eHiloro 110. 
ycropHTWl ripoTOH.HOro rry'IIS. .1 MIA f XoTH 'iHCJio'ocTaHOBOI. AliH rry'IIa c HMrryni> 
coM 125 MaB/c Hecron~>ro 60JII>nie,·~~M AM HMnyn~>ca90 MaB/c,o}\Haro oHo no~y'i:elio 
np:B:. BTpoe 6on~>rnei ero HHTe~cRBHocTH.: lly~c>x: oTpHD,a.T~bH~x ;MIOOHOB c HMnyni.
coM 90 MaB/c HMeeT rioliym'Hp~~y ±o.6:~M:H-±2.6 c~ co~~B~TiT~eHHO B rop~oo~
TallbHOH H; BepTHiallbHOH llliOCIOCT.HX. llpRMeCb MeiTpOHOB B ny~ie COCTaBllJieT 4%. 
fiy'IOI BJIOllHe . COOTBeT~;ByeT ipe6osaHH5I~, BicnepH~~~Ta. no RC~e}\OBaHH'ri' pea~IJ,HH 
Jl·raTanaoa, npoooJ\RMoMY B Haoro<PoHooo·B:na6opaTop·a:B: Ha. a:roM nyTJre;; .· ' ': '· ,, . 

B o~IllrO'leHJ!e a.BTopi.r C'iRTai<Yl' ~BORM npruiTHhiM }\onroM ·no6naro)\apiiTh 
B.r.Os:HoBa., X,Q.Kimaila., JI.M.OiiH~eHio H O.B.Ca.neHro oa. ·rrocTo~HHhli H~T~pec 11 

"'" •• •• • ' •• ' j • '- ' ' _., .. , 

JIOMOIIU> I3 pa.fioTe .. 

·JlHTepaTypa 

1 •. Axdpte6 ·E.M .. u. dp; ·.OHJIH,· 9-9f-225, J(y6'!'a,_·1992 •. 
- . .. ' - ' . ' - ' - . ,_ f ; .: ~ ' •. : 

2. J(eM_bUo6 A.B. u dp. OHJIH, 9~92-231, J(y6xa, 1992 .. . , 
., 

4- J(eMb.IHos A.B. u dp. OHJIH, 1-4156, J(y6Ha1 1968. 

Ill 

.D:eMb.siHOB A.B. 11 AP· 
1 Ily'IKH cenapHpoBaHHhiX MIDOHOB He6oJibnmx pa3MepoB 

B HH3KO<f:>oHoBoii Jia6opaTopmi ¢a30TpoHa OHSIR 

P9-93-374 

OnHcaHo ¢opMHpoBaHHe nyqKOB cenapHpoBaHHhiX MIOOHOB He6oJibnmx 

pa3MepoB (HeCKOJibKO cM2) c HMrryJibCOM 90 11 125 MsB/ c Ha TpaKTe II WI5I 
HCCJie)l.OBaHH.si peaKU;HH ,U-KaTaJIH3a B HH3KocPoHOBOH Jia6opaTOpHH ¢a30Tp(>Ha 
OHSIR. Ily'IKH noJiy'IeHbl c noMo~IO ABYX m;en~BhiX KOJIJIHMaTopoB, pacno
JIOX<eHHbiX BHYTPH BaKyyM-npoBOJJ.a TpaKTa II B 6 M oT HCCJie)l.yeMoii MHmeHH. 
.ll:Jig MIOOHOB c HMnyJibCOM 90 MsB/c 'IHCJIO ocraHOBOK B MHmeHH 2.5X2.5x · 
X0.5 CM H3 CTHpOJia COCTaBJISieT 115 'IaCTHIJ; B CeKYHJJ.Y npH TOKe ny'!Ka BhiBe-· 
JJ.eHHbiX npoTOHOB 1 MKA, npHMecb sJieKTPOHOB - 3%, ITHOHOB - 0.4%. 

Pa6oTa BbiUOJIHeHa B Jia6opaTopHH .siAepHbiX npo6JieM OR.slll. 

Coo6~em1e Qfu,e]IMHeHHOI'O MHCTMT)'Ta ll]lepHbiX MCCJie]IOBaHMH. ,[(y6Ha, 1993 

Demianov A.V. et al. 
Separated Muon Beams of Small Size in the Low-Background 
Laboratory of the JINR Phasotron 

P9-93-374 

The formation of separated 90 and 125 MeV /c muon beams of small size 

(several cm2) used in studies of ,u-catalysis in the low-background·Iaboratory 
of the JINR phasotron is presented. The beams are formed in the beam channel 
II with the aid of two slot collimators situated inside the vacuum beam pipe of 
channel II at a distance of 6 m from the target. The number of 90 MeV I c muons 
stopping in a 2.5x2.5x0.5 em styrolene target amounts to 115 particles per 
second for a 1 ,uA extracted proton beam; the admixture of electrons was 3%, 
of pions - 0.4%. 

The investigation has been performed at the Laboratory of Nuclear 
Problems, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna, 1993 


