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OBIWI IAPAKTEPHCTm P.AEOTH 

ARffUJ>HOC'fL npo6.7Iew nporH08ltpOB8mIJl: pa,!U!aIWOHllliX Harpyl30K 

H8. YCROl)ll:TeJU,:ime CTPYKTYPH onpe'AeJIJie'l'CJl: paSBHTl'leM ycxop:r.tTeJl:&HOA 

TeXHlllra B H8UpaBJiemm YBeJI!iflieHHJl: 8Hepro H mrreHCHBHOCTH ycxopeH

ma: qacT~. Oco6oe BHa'iemie BTa.npo6.7IeMa Il'pl!o6pe~ae'1' ~ CBJl:311 o 

paspa6o'l'ROA ClLlll,HOTO'iBBX YCROpK'l'eJiel H nepcneRTRBOI oo~aJDUI yo

ROpl!['l'eJiel Ha CBepXnpoBO'AJlllll!X MarHll'l'aX. 

OcHOBJiliM HCTO'IImROM HSJ!Y'l8mIJl:, o6yCJiaBJIHBaDltl!U,I paJU18Iij,IOHlll:le 

Harpysim Ha 8Jl8M8H'l'H YOROPHTMI,HWC O'l'PYR'l'YP, SiBJlJDJ'l'CJl: noTepH -qa<?

'1'~ Ha pasJmTraHX aTanax pa60Ts ycxopHTeM. Ilpo6JieMa OHH1temt.fl: no

TepL Jl:BJl.fl:8TCJl: nepBoo-qep~HOft npH C08'A8HiDII COBpeMemmx ycxoplt'l'eJIIr

ma: ROMIIJI8RCOB, O'AHaRO B H8.CTOJllltee BpeMa OH8. eme 'ASJ18KO He peme-

Ha. 

YCT8HOBJ18HH8 OBHSH M8W BeJIK"qHHOI pa,IU!laIWOHHHX Harpyl30K H8. 

ROMUOHelfi'H YCKOpH'1'8JIJl R UOTepm.m '18C'l'Jm JUlJ!R:8TCJl: O.IUIO! RS OCHOll

ma: 98,AS"<l, 6es peme:mIJl: RO'l'Opo! HeBOSMOm!O YC'1'8HOBJleHHe B8.llll'll'!HS 

'AOIJYC'l'HWX nOTep:&. B ,IUICCePTSiij,IOHHOI pa6oTe npHBO'AJl:'l'CJl: pesyJlL'1'a

'l'H 8Kcnepm.ceH'l'M:&HHX H p8C'l8'1'H0-'1'80pe'l'H"<lecimx HCCJieAOBamift xa

paRTepHC'l'HK llOJUI: HSJIY1'18HH.fl: B M8'1'8pl![a.te YCR0pl![T8Jll,HHX C'l'PYR'fYP, 

BOSHlmaD~ero Il'pl! UO'l'epax BHCOK08HepreTH"<leCRHX np0'1'0HOB. 

OcHOBHaa yen pa6oTH COC'1'0JL1Ia B :r.tcCJie'AOBamm saRoHoMepHOCTel 

qopepoBaHHH llOJIJI HSJIY"qeHM B 9Jl8M8HT8X CTPYR'l'yp!:I IIpo'l'OHl!liX YCRO

pll'1'8Jlel Ha aHeprlilD o,I-30 raB • .IlJra pemem1a nocTaBJieHHol sa.tta• 

Heo6X0,IUDIO KaR npHBJ1e-qem1e pac-qeTHO-TeopeTnecKKX MeTO'AOB ne~Ho

ca HSJIY1'1emta B CJIOZHoft rec;,ue-rpl[I[, TaK H npoBeAeHHe axcnepoes

TaJl:&ma HCCJI8'AOB8HHft Ha uy,mu -qacT~ BHCOKHX 9HeprRA. KpoMe 1'0-:
ro, 'AOUOJUDt'1'8Jl:&Haa ~en pa60Ts S8KJII)-q8Jl8CL B npm1eHemm paspa6o

'1'ammx Me'l'OAOJS R pac-qeTma nporpaMM 'AM pemeHHa aKTYaJI:&Hlll sa.na11 
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pa,IU:truntOHHOft giH8HlW H 'A08IDl8Tplm Ha cymeCTByxllll.HX H npoeRTHpyeMHX 

YCROPHTSJIHX. 

COOTB8TCTB8HHO pememie nocTaBJI8HHOft aa,na'lll!'. 8aRJill'tlaJIOCL: 

- B paapa6oTR8 M8TO,IUl'.RH pac11eTa xapaRT8PHCTHR nOM HS~8HHH 

H pa,IUl:armomrnx HarpyaoR Ha MaTepHaJIH YCROPHT8JILHHX CTPYRTYP IIpH 

noTepHX IIpOTOHOB C aHeprHefl O,I-30 raB; 

~ B axcnepHMeHTaJILHO! npooopxe pac'l!eTHOl MSTO,IUl'.RH; 

- B HCCJI8'AOBamm BJIWmlUI npoCTpaHCTB8HHOro, yrJIOBOro H aHe~ 

reTH'll8CROro pacnpe.neJieHHfl RCTO~Ra ~nOTepr, IIpOTOHOB) Ha xapaRTe-

PRCTHRH nOM H3~8HRH B YCROPRT8JILHHX CTPYRTypax; 

- B npaMeHemm peayJILTaTOB HCCJI8'AOBaHHH ~ pemellll.lI aRTYa.JIL: 

HHX sa,na-q 'A03HM8TpHH H_pa,nHaIUiOHHOA glll8HRH Ha cymecTBY!)lllllX H npo-

8RTHpy8MI:lX YCROpHT8JIHX. 

Hay~aH HOBHBHa pa60TH aaRJIIOqaeTCH B TOM, qTo B Heft Bne~BHe 

IIpOB8'A8HH CRCTeMaTHqecime HCCJI8'AOBaHHH xapaRT8pHCTHR noM H8JJY'l!8-

HHH B YCROpHT8JILHHX CTPYRTypax H B6Jm8H HHX npn noTepmc npoTOHOB 

c aHeprHefl o,I-30 raB. 

3RcnepHM8HTaALHO OIIp8'A8JI8HH npocTpaHCTB8HBH8 pacnpe'AeJielillH 

norJiomeHHofl 'AOBH n q>.ll!)eHca 11acTHn paa.imqHHX aHepreT~ecux 'AHa

naaoHOB npn "CROJIL8mt1efl" BHC~e Ha HOHOilpOBOJ); IIpOTOHHOro nyqxa 

C aHeprHefl 7 ,5 TuB C :e:ayqeHHHM npoCTpaHCTB8HHO-yrJIOBHM pacnpe.ne

JI8HR8M. HCCJI8'AOBaHa poJII, nponecca MHoroxpaTHOro RYJIOHOBCKoro pac

cemmH npOTOHOB Ha pacnpe'AeJieHHe noTepr, B YCROpHT8JIHX. 

IlpaRTnqecRaH 8HaqHMOCT~ pa60TH aaRJiroqaeTCH B TOM, qTo nony

qeHHBH HOBBH HHWOPM8IUIH MomeT 6HTL HCilOJIL30BaHa npn onpe'AeJieHHH 

pa~aIU!OHHHX Harpyaox Ha uarHHTH B npoexTe "HyKJioTpoH", a Tax:,;e 

npH paapa60TK8 CHCT8M perHCTpalU{H llOTepr, Ha CHJILHOTQqHHX YCKOpHTe

JIHX cpe'AHHX 3Heprnn. PeayJILTBTH pa60TH HCllOJIL30B8HH npn npoeKTHpo-
·'" BaHHH H coopymeHHH P8'AHalU{OHHOli aa~HTH 3KcnepHM6HT8HI,Hlil aanoB, 
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npn onpe'AeJieHlrn BennqnHH 'AOllYCTHMlil P8'AH8lU{OHHHX HarpyaoK Ha 

cBepxnpoBO'AHl!tHM o6pasen npn o6nyqeHHH era nyqxou penHTHBHCTCKHX 

'A6MTOHOB. 

ABTop saumwaeT: 

r. Paspa6oTaHB;yD M8TO.JUIKY pac11eTa xapaRT8PHCTHR noM H3JJY

'118lll!Jl B 8JI8M8HTWC yCROPHTeJII,HHX CTpy:KTyp H Bc1Jm3H ImX npH noTe

pmr npoTOHOB c aHeprHefl O,l-30 TuB. 

2. PesyJILTaTH aKcnepHMeHTaJILHHX HCCJie,noBamifl xapa:KTepHCTH~ 

llOM H3JIY'l!6HHH B MaR8THOM axcnepHM8HT8 Ha npOTOHHOM nyqxe CHHX

p($l80Tp0Ha omm Ha 1~ ran. 
8. PeaynTaTH pac11eTHO-T80peTH'll8CRHX HCCJI8'AOBamta BJIWmHJl:. 

npoC'l'paHCTB8HHOro, yrJIOBoro H aHepreTH'1!8CROrO pacnpe.neJieHHff HC

TO'l!HHRa (noTepr, IIpOTOHHOro nyqxa) Ha B8JIH'IIHBY 'A080BHX HarpyBOR 

B 9JI8M8HTal: YCROPHTeJII,HHX CTpy:KTyp. 

4. MeTO.JUIKY nporH08Hp0Bamul noJiefl H8JJY118HHH B6JIH8H npoTOHHHX 

ycxopHTeJie! Ha BHCORHe aHeprHH :e: B axcnepHMeHTaJII,HHX aanax. 

Aµpo6am!H pa6oTH. OCHOBHHe peayJILT8Tli pa60TH 'AORJia,nHBaJil!ICI, 

Ha cewrnapax nO'AC8Rn:e:R "Pa.JUiaIJ;HOHHaH aam:e:Ta H pa6oTa B YCJIOBHJDC 

BHCORHX ypOBHefl HOHH8Hpyi)mero H8JJY'll8HHH" npH COB8Te_no npo6JJ:eMaM 

ycKopemtH sapseHHHX 11acT:e:n AH CCCP (O'Aecca, 1975 r.; IIpoTBl11HO, 

197? r.; .Ily6HB., 1979 r.), Ha l BceCOll3HOft ROHqiepeHD;HH no 8am:e:T8 

OT HOHH3Hpyi)mHX H8JJY'll8HHfl .ltlt8pHO-T8XHH'll8CRHX YCTaHOBOR ~MocRBa, 

MHi»H, 1974 r.), Ha IY (MocRBa, 1974 r.) :e: Y (.Ily6Ha, 1976 r.) Bee-. . 
COD8Hlll COBemaH:e:HX no YCROpHT8JIJIM sapsmeHHHX 11acT:e:n. 

Ily6.Jnmampr. 0CHOBH08 OO'A8PZamrn pa6oTH OIJY6JmROBaHO B ceMJI 

npenpmr.rax H 0006111eHHHX
0

0WIH, Tpex CTaTI,HX B c6opHHR8 "Bonpoca 

'A03HM8TPHH H 8amHTH OT H3JJY118HHfl", B '1!8THpeX T88HCax 'AORJia,nOB Ha 

BcecoDBHHX COBemaHHHX H RO:ex»epeHD;HHX. 
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CTpYRTypa H o6~eM ;zmccepTBIU!H. TeKCT COCTOHT H8 BBe'AeHHH, 

n.f!Tll rnaB l'I saKnHJqeHll.fl • .I(nccepT81Ul.fl CO'AepmnT !99 CTparrnu, BKnHJqa.fl 

20 Ta6nnu l'I 75 pncyHKOB. CrrncoK nnTepaTyphl HacqnThlBaeT !38 HaHMeHO

BaHHH. 

COJIEPlKAHHE JU!CCEPTALUilf 

BBE.liEIDlE 

Bo BB8'A8Hlll'l OTMeqaeTC.fl BHTyam,HOCT!, npo6ne1m llCCR8'AOB8Hrlfl ti 

c(fopMynnpoBaHa OCHOBH8.fl uenJ; pa60ThI: nsyqeHne 88KOHOMepHOCTel1 (fop

Mllp0B8IDl.fl non.fl nanyqeHll.fl B CTPYHTypax npOTOHHhlX YCKOpl'ITeneli Ha 

sHeprmo O,I-30 rsB. YKaaaHo MecTo pa60Thl B o6metl npo6neue ncc;rre

'AOBaHn.fl P8'AllaUllOHHHX nonen Ha BhlCOKOBHepreTnqecHnX YCKOpnTeRHX 

H 'A8HO Kp8THOe CO'AepmaHHe 'Al'lCCepTBI.U!:H no rnaBaM. 

IlPOEIEMh! ITPOI'H03MPOBAHMH PA,Ii,HAI.(l10HHh!X HAI'PY30K 

HA KOMITOHEHThl IlPOTOHHblX :YCKOPMTE~ti 

B nepaon rnaBe, Ha OCHOBaiml'l Jll'lTepaTypHhlX 'A8HHhlX, BhlnOnHeH 

8H8HH8 8HcnepllM8HT8Rl,HhlX ll pacqeTllblX peaynJ;TBTOB, xapaHTepH8YHllllHX' 

noTepw npOTOHIIOrO nyqKa K8K HCTOqHRK nsnyqeHH.fl, 8 T8Kllte npRB8'A8Hbl 

CB8'A8Hl'l.fl O Bem1qHH8X P8'AH8Ul'l0l!Hb1X HarpysoK Ha HOMIIOlleHTbl 'A8tlCTBy

HlllUIX ycKOpHTenen H pacqeTHhlX MeTO'ABX HX OUeHOK. 

IlOTepw qacTHU Ha pasniqHhlX 8Tanax pa60Thl ycKOPHTeR.fl K8H HC

TOq!rnK B Sa'Aaqe nepeHoca l'l8RyqeHH.fl O'AH08H8qHo xapaHTepnsyHJTC.fl 

(f yirnunen, H88B8!1HOil H8MH 'Al'l(fif;epeHUl'l8Rl,HOH MOTHOCTl,HJ noTep!, 

S ( E ,P-
1
.Q) , npnqeu S (E ,F:.ff) dE d!lds npe'ACTaBnHeT 

co6on qHcno npOTO!IOB, nepeceKaHJ!llHX noBepxHOCT!, BBHYYMHOfi KaMephl 

ds= _p('l')d'!'di a6~an ToqKl'l c KOOMHHaTaMH P-= [ ~, ':f, 't ::p(Y1)} 
B Hanpaanemrn .Q. B aneMeHT Tenec1rnro yrna d .Q. H HM81JIIUIX 
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aHe_pr:rm B HHTe_pnaJie E, E + d E. Ilo onpe,neJiemm 4JYHRinLII S ( E,r,1-[J 
8RBHBaJl8HTHaJUI4XliepeHJJ;Ha.1ll,HOll IJJIOTHOCTH "TOKa npoxoHOB qepe3 

BHYTPBHHDD noaepxHOCTL Ba.KyyYHOH KaMepH yCKOPHTBHH. 

a1rnnepm.1eHT8JII,HOe onpe,neJieHH~ cpyHRUWI S(E,r,li) · Becr,

Ma saTpy.zum:TeJil',HO H JIHIIIL B p~e qaCTHHX CJIYqaeB MOlltBT 6aTL ocy

~eCTBJieHO pacqeTHW4 lJYTeM. 

Ha npaKTHKe 061:RHO HCnOJir,SyBJTC.II pasJIHTJHHe HHTBl'paJILHae xa

paKTepHCTHKlil cpyHRmm S ( E, 1;.fi) H cn.asamme c HHMH q,yHKIJ,KOHaJia~ 

B YCKOpHTeJILHOft Texmme perJlaMeHTHpyeTC.II BeJil!qHHa JIIIHeftHoft IJJIOT

HOCTH noTepL qaCTHU LC~), onpe,11;eJI.1IeMa.a cooTHomeHHeM: 

L (i!) = Jp('l)d!P 1 I 5( E ,r; .2")dEdfl. 
o E .J2 

0,nHaxo H sTo pacnpe,neJieHHe B o6meM ciJryt1ae He MoxeT 6an pacctm-

TSHo; Ha ,neiCTByBJll\llX ycKOpHTeJl.lIX OHO MOllteT 6aTL KaqecTBBHHO 

oneHeHO C HCnOJILSOBSHHeM pacnpe,neJieHlltt, no.nytJBH!Il,JX no noKSsaHWDI 

,ll;eTeR'l'OPOB B noJie BTOpHqffOl'O H3.nytJ8HH.II sa CTeHKOH BaKYYMHOff KaMe

pa YCKOPHTeJl.lI. TaKHe pacnpe,neJieHH.II Ma Ha3aBaeM "KBa3HnoTep.lIMH" • 

B pa6oTe paCCMOTpeHH CBe,ll;eHH.II O RBasHnOTep.llX Ha pa3J.ll!T1~ 

,.nenCTBYJ)ll\llX YCKOPRTeJl.lIX H OTMeTJaeTca, TJTO OHR BeCLMa HepaBHOMep

: HH no nepHMeTpy YCKOpHTeJI.II ~KOOp.IU!HaTe z ) H aneprype BaKYYMHOii 

, KaMepa ~Yl'JIY If ) • liaHMeHee HSyTJeHH pacnpe~eJieHH.a IIOTepL no 

ane_pTypBOMy yrJzy 1 H yrJiaM BXO,ll;a npOTOHOB B CTemty BaKYYMHOi 

KaMepa ii . Jt,n.a pacnpe,neJieHHWC no nepHMeTpy ycxopneJl.lI noTep~ 

(noTepH B cnoKofflio:B 06JiaCTH) yrJIH BXO,Ita npOTOHOB B CTemty BaKY

yMHott KaMepa He ,ll;OJllltHli cyJlleCTBeHHO npe:amnaTI, MaKCm.!aJil',HHe SHaTJe-

' HR.II Yl'JIOB0:11 COCTa;eJI.IIB)IUe:lt aKCeIITaHca KSHaJia YCKO.PHTeJl.lI, TJTO co-

CT8BJI.II8'r e.IUIHHin:l MRJJJmpa,nHaH Ha conpeMeHHHX xecTR04lOKYCH.PYIJlilHX 

YCKOpHTeJl.lIX. MaKCHMaJlLHoe SHaqeHRe yrJIOB Baca.no npOTOHOB, one

HBHHOe pact18THHM DYTeM ,ll;JlJl CJia604)0KYCHPyBJDl8l'O CHHXpOq:830TpOHa 

01111H, He npemmiaeT ~ IOO Mpa,It. 
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reoMeTpnn 06.nyqaeMoro ocn.eKTa (Marm1Ta ycKopnTenn) n He

PaBHOMepHOCTL pacnpe.neneHRil HCTO~IDta npnBO,nHT K CYDlSCTBeHHOil 

TpeXMepHOCTH paccMaTpnaeMoil 88,ltaqn. IIoaTOMY pacqeTHHe HCM~O

BaHHJI SaKOHOMepHOCTeil qx:>ptmpOBaHRJI nonen liSJJ;yqeHHH B ycKopnTen

HliX CTPYKTypax Ilpli "cKonLsmuen" BllCa,ItKe MOrYT OHTL 8~KTHBHO 

BllilOJlHeHH JllUllI, MeTo.noM MoHTe-Kapno. 06sop CYDl9CTBYJOIIUIX pacqeTHHX 

KO,noB nepeHoca a,ItpOHOB H llCllQJII,3yeMOil B HHX llHqx:>pMamm: 0 xapaK

Tepncnmax B3aRMO,neilCTBHJI a,ItpOHOB C B91ll9CTBOM IlOK83aJI, qTo p,m 

sapy6elltHl:lX H oTeqecTBSHHHX nporpaMM Il03BOJI.HeT y,noMeTBOp:aTenLHO 

BOCllpOH3BO,nHTL xapaRTepHCTRKH HYMOH-M830HHOrO RaCRa.zta B Bell!ec-r-:, 

Be BMOTL .no aHeprHH nepBllqHl:lX qaCTHIJ; 300-500 TuB. 0.IUJaRO cpa:a

HeHHe pesyJII,TaTOB pacqeTa C aKcnepHMeHTaJII,HHMl1 ,naHHb!MH BHilOJlH8HO 

Jllll!IL ,nnH ~aH OTHOCHT8JlI,HQ IlpOCTOil reoMeTpHH (rameHRe nyqKa, 

c6poc nyqKa Ha MRmeHL H T • .n.),a B HaCTO~ll!ee_BpeMJI OTCYTCTBYST 

8KCllepRMeHTanLHaJI HH~OpMBitlfJI, ll08BOJIJl'.!Oll!BJI anpo6npoBaTL nporpaM

Mll ,nJISI Qny"ISJI "CROJII,3Hll!eil" BllCB.nKH 'IJBCTHU B MOlltHOil reoMeTpmi:. 

PaccMOTpeHHaJI B pa6oTe 8KCllepHMeHTaJILHaJI HHqx:>pMaitlfJI O pa,nnai:moH

HllX Harpy3Rax Ha KOMllOHeHTH .neilCTBYJOll!HX YCROpHTeJieil He MOllteT 

OHTL ncnonL30BaHa B KaqecTBe TeCTa 'AJUI pactjeTOB, llOCKOJII,KY llpaR

TnqecIW OTcyTCTBYJ)T CBe,neHHH 06 HCTOqHRKSX nepBn~oro HSJJ;yqemm, 

npn KOTOpllX OHa noJzyqeHa. 

Taruw oopasoM, Ha ocHoBamm Jm:TepaTypHoro o6sopa, cqx:>pMYnz

poBaHH OCHOBHHC sa,naqn HCCJie,noBam!JI: 

- paspa6oTaTL M8TO.nHKY pac1JeTa xapaRTepnCTIIK llOM H.3JIY'l8HHJI · 

B TpeXMepHOil reoMeTpmI C Y'IJ6TOM onei:mqnum sa,naqn - BllCB,nKH npo

TOHOB C aHepr:wnm .no 30 TuB mm Mamn.m yrJirum Ha HOHOnpoBO,n yo1w

pl1IT8JISI; 

- C IJ;OJII,D llOJJy'IJeHRJI TeCTOBOft HHqx:>pMamm: .nnH paoqeTOB npo
B8CTH 8ROll8pl1IM811'raJILHli8 noone,noBamui xapaRTepliO'J.'l1IR llOJISI l1I3.nyqe-

Hl1IJI B MaKeTHOM 8R01lepl1IMeHTe; 
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- npOB80TH .neTanLHOe OpaBH8Hll8 pesyJILT8TOB paoqeTa l1I 8R0ll8: 

pmae1r.ra ,nJISI yoTaHOMeHIDI npnro,nHOCTH pao11eTHO! M8TO.nRRll nporHO -

SHp0B8Hl1IJI pa,Itl!ai:mommx HarpySOR Ha ROMllOHeHTll yoKOpliTSJiel; 

- ncone.noBaTL BJm:JIHl1Ie npooTpaHCTBeHHoro, yrJioBoro n aHepre

TR1Jeo1toro pacnpe,neJieHRil noTepL npoToHHoro ny-qRa B paooMaTpnae -

MOM aHepreT:aqeoROM ,!UlanasoHe Ha BeJil!ql!BY pa.nnannoHHHX aarpysoR 

Ha MarHRTll yoROpliT8Jieff. 

MKTQIUil{A PACfflA IIOJIER lmY1IEHWl B 3JIEMEHTAI 

CTPYKTYPY BHC0KOOHEPrErWIECKHX IlPOTOHHHX YCK0PHTEJIER 

Bo mopol rJiaBe onnoaHa pao11eTHaJ1 MeTO,!UlRa on;eHRK xapaRTe

pnoTHX llOM H3JJy1J8HRJI H npoBe.neHO cpaBHeHRe pesyJILTaTOB pao11eTa 

o Jm:TepaTypHHMH .namnnm. 

MeTO,nHRa peaJIHSOBSHa B_Bn,ne ROMMeRoa paoqeTHHX nporpaMM 

•MAG~fT" .nnH 3BM E3CM-6. JlORSJIJ,HM on;eHRa a~epreTR1JeoRHX paonpe

,neJieHRff npoTOHOB, He2TpoHOB H sapmtemmx '.Ji -M830HOB C E ~ Enop. 

~B pao1JeTax OOll'IJHO np~mIMaJIOCL sHa'IJeHRe Enop.= 20 MaB) B IP!KCJ!p(r 

BaHHllX TOtmax BBY'l'PH MORa B81l!8CTBa OOYll!eCTBJIJVmOL M8'l'O,nOM MOHT8-

Kapno o_ noMOJIU,ll nporpaMMH "CASCAD ". B npon;eooe BH1JHMeHHff no 

8'1'0! nporpaMMe Mor OHTL TaRJ:8 paOO'IJHTaB 06'.r,eMBB! HOTQqBJ!K HeilTpo

HOB CE ( Enop• nepeHOC ROTOpHX B ,naJILHelimeM Mor OHTL Bllll0JlH8H C 

llOMOll!Yl nporpaMM peaR'l'OpHol IJHsmm. B .naHHOII pa6o'l'e ,nJIJI STOA IJ;8Jlll 

npe,nHasaaqeHH nporpaw.m "FASTER " (aB-:op - loIUtaB, <EA) H 
. . ' ' . . 

"lR_AtY" (amop - Kpmrep, r,np). 3TJI nporpaMMH anpo<mpoBSHB HaMJl 
' - . . 

OOBM8CTHO C OH0'1'8MO! rpynnOBHX KOHC'1'8H'l' B PJ!;lt8 !eO'l'OBllX pac~e,oB~ 

'lftO ll03BOJmJIO 0,llMSTL BHBO'A O Ha.n8llHOO'l'J1 JI 'AOCTOBepHOOTJl llOJJ;Y1JB8-

MHX C litx llOMOJIU,I) pesyJII,'l'BTOB. 
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KoMnJieKc nporpa.MM "MAGNET " noaBoJIJieT pacc1JHT!illaTI:i aHepre"." 

THqeCKlie pacnpe,neJieHRH qaCT~ B 6JIOKaX BemecTBa CJIOlltHOil KOHqnry -

parnm, a T8KXe pa3.mtqHHe ,HHTerpaJI:r,!Thle xapaKT8pHCTHKR, 

T8KHe, K8K WJIID8HC qacTH~, ~038 H To.II.• CpaBHeHRe pe3yJII,TaTOB pac

qeTa C JmTepaTypIWMR .naHHHMR IlOR83aJIO xopomee corJiacHe IlOTOROBWC 

xapaRTepHCTliR, O.IJ.H8RO 6WIO 3aMeqeHO cymeCTBeHHoe pacxo~eHRe B 

BeJIH~e ,noaoBHX HarpyaoR Ha MaTepnaJlll THna xeJieao-Me.11.:r, B Hamnx 

pacqeTaX H pa6oTaX PaHq,ra. IlpR 8TOM B pacqeTax PaHq,ra BeCI:iMa aa

MeTHHH BR~ B aHeprOBtmeJieHRe B BemecTBe ocymeCTBJIJI8TCH 3a cqeT 

.a;nepmnc B38HMO.IJ.ellcTBRll BHCOROaHepreTnqecRruc qacTHO. 

,llJig npoBep!Gl npaBWII:iHOCTR onpe,neJreHRH KoacMmi;HeHTOB nepexo

,na OT IlJIOTHOCTH IlOTOKa R .IJ.03e B MaTepHaJie HaMll 6HJIO BHilOJIH8HO R3-

MepeHKe aHeproBtmeJieHRH B o6paane na N£ Ti. , o6JIYqaeMoro npoTo-

HaMl1 Me.IJ.JI8HHOro BlillO.Il.8 H3 CliHXp04830TpoHa 0!1ffil: C 8Heprnen 7,5 raB. 

HaMepeHHoe aHaqeHRe ROaqqllllll![eHTa nepexo.11.a B npe,neJiax aRcnepRMeH

TaJIE.Holl norpelllHocTR ~ !;. 30%) corJiacyeTCH c npnHHToll B Hamnx. pacqe

Tax BeJIHqKHOil a B ~3 paaa mute, ncnoJII,ayeMoro B pa6oTax PaHq,ra. 

HCCJIEmOBAHHE IlP0CTPAHCTBEH~0-3HEPrETWIBCKOI'0 
PACIIPE.UEJ!FlrnH l13J.tYllEmlH B 3JlEMEHTAX CTPYKTYPhl 

BHC0K03HEPI'ETIPIECIDIX YCK0PUTEJIEfl , 

B TpeT:r,eil rJiaile npe.11.cTaBJieHH aRcnepHMeHTaJII,HNe pesynTaTH, 

IlQJIYqemrue HaMK B MaReTHOM aRcnepHM8HTe Ha nyqKe npOTOHOB Me'AJ!eH

HOro BWlO.IJ.a RS CRliXpOg}890TPOHa 0!1ffil: C 8H8pr:Het1 7.,5 raB. HsMepemi: 

xapaKTepRCTRRR IlOJlJl HSJIYqeHRH, B09HRK8Ilmero npR "CRQJI!,SHmell" BH

C3'AR8 nyqp:a Ha ROHOnpOBO.IJ. ycTaHOB!Gl R c6poce nyqxa Ha BeyTpeHHJJD 

MR1118HI:i. 

s 

lM npoBe,neHHH RSMepeHRil HaMR 6HJia paspa60TaHa R C03.IJ.8Ha 

axcnepmAeHTaJIE.HaH yCTaHOBKa, YCJIOBHO Ha3B8HHaH "Mo.IJ.eJII,". YcTa

HOBRa "Mo.11.eJII," npe.IJ.CTaBJlJleT 0060! reoM8Tp:.tt!eCRyD ROIIlU) 'ARilOJII:iHO

ro MarHRTa ,n.mmoil -170 CM R Hapj'llHHM 'AR8M8Tp0M HPM8 50 CY, 

pacnOJIOE8HHyD Ha CTamme C qeT&pE.MS.DCTHPOBoqHHMR .IJ.OMKpaTaMK. 

HOHOnpOBO.II. ycxopHT~ MO.IJ.eJmpyeTCS C IlOMOID,I,J) TOHROCTeHHOll CT~ 

Holl Tpy6H 'ARSM8Tp0M 10 CM C npRxp8IIJreHHHMR R Hell Jia:r,YHHHMR HaCM

RaMR, HlmTHPYDllllUffl o6MOTRR YarHl!Ta. B yCTaHOBRe m.le!DTCS axcne

pRMeHTaJIE.llHe RaHaJIH, npe,nHasHaqemme .IJ.M pasMemeHRs B HRX neHa -

JIOB C .IJ.8T8RTOpaMH. B RaqeCTBe .IJ.8T8KTOPOB RCUOJI!,SOBSJIRCI, 8RTHB8 -

D,iIOHHHe .11.eTeRTOPH, q>OT08yYJII,CRH, TepMOJIDMKH8C08HTHHe .IJ.03:m.18Tp& R 

HanepCTROBH8 ROHK38D,ilOHBH8 RaMepH. 

C IlOMOJIU,D DCTHPOBOqliHX .IJ.OMRP8TOB YCTaHaBJmBaJICS yroJI cl., uex

'AY oc:r,m yCTaHOBKH H oc:r,m npoToHHoro ny·qRa, I_IPnqeM norpemHoCT:r, mo

THPOBRR Ha SMaHllHil yroJI d., H8 npeBHmaJia ~ 2 MP~• usuepeHHH 

npoBO.II.HJlRCI, . .II.JISI .II.BP: BH6paHHHX SHaqeHR!a yrJia cJ.. , paBH!ll 35 H 

100 Mpa'AllaH. 3Haqe1me yrJia d... = 100 MpM_Ba6paHO KaK.M8RCHM8Jllr:' 

HO B03M0llra08 B npaKTm<8 . .11.ettCTBYJJ!!Ull ycxopKTeJieil, a BH6op SHaqe -

HRS J., = 35 MpM o6yCJIOBJleH. xapaRT8pRCTHRaMR npOTOHHOro nyqxa, 

HCilOJII,SyeMOro B axcnepllM8HT8. Ilpll d., = 35 MpM nyqop: UOJIHOCTI,I) ' 

"TepMCH" B axcnepHMeHTSJII,HOI ycTaHOBRe, ~o Il03BOJIMO RCilOJI!,30-

B8TI:i IlOJIHyD RHT8HCRBHOCTI:i eyqxa. Kpoue Toro, pacXO.IJ.HMOCTI:i nyqRa 

CJia6o CKa9HB8JI8CI, Ha yrJIOBOM pacnpe,neJieHD llMMRTRpYeMHX UO'fep:r, 

npoTOHHOrO nyqxa. 

lJIJI O.IJ.HOSHB.qHoro onpe.11.eJieHU qiymunm 'Al1@)epeHm1aJII,HOI MOT-:

HOCTR noTep:r, llj"iRa B 8RCil8pm,!8HT8 H806XO.IU™0.9Hamte npoCTpaHC'f::' 

BeHl~O-yrJioBoro pacnpe,11.eJleBU npOTOHOB B nyq~e. Hrum 6HJia paspa -

6oTaHa M8TO.IJ.fil(8 onpe.IJ.eJieHRS npoCTpaHCTBemro-yrJIOBHX pacnpe.11.eJle -

HRit npOTOHOB B nyqRax, RMeJCIIUtx .II.OC'l'STOqHO 6QJII,JIIJ[8 aMHTTaHCH (6on-
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me ~ IOO MM.MpaJ.\) :a npocTpaHCTBemme pacnpe.n;eJieJmI:I, 6Jmsroie. R 

HOPM3.7ll:,HHM. B pe3yJII,TaTe ll3MepeHRil onpe.n;eJie:im napaMeTpH, HeOOXCr

,IJ;ID,JHe ,Il;JI!:I OllllcaID'l!:I npOCTpaHCTBeHHo-yrJIOBOro pacnpe.n;eJieJmI:I llpOTO

HOBB nyqKe Me.n;JieHHoro BHBo.n;a. Ilo.nyqeHHOe pacnpe.n;eJieHlle llCllOJll, -

30BaHO B ,Il;aJibHeilmeM ,Il;Jl!:I M0,11,eJillpOBaHH!:I /WHKIJ;lm_.n;ncMiepeHD;ilam;Hoa 

IIJIOTHOCTH llOTepb B BRCnepRMeHTe MeT0,11,0M MOHTe-KapJio. 

l!3Mepem1e qi.moeHca aJ.\POHOB C aHeprneil E > I30 MaB BHilOJIHeHO 

c llOMOIJlI,!O SU4epruuc lfOTOBl\,YJibClla Tnna EP-2. ARTHBallHOHillie .n;eTeKT0-
12 )II l'l 32p 

pa Ha ocHoBe yrJiepo.n;a C, (x, )( n C _n cepu S (rt, p) ncnoJllr-

soBaHbl ,Il;JI!:I ll3MepeHHI:I qi.moeHca 8,l.\pQHOB c_ E > 20 MaB ll ql7I!OeHca 

HeiiTpoHOB B ,11,nanasoHe 3 < E < 25 MaB, COOTBeTCTB6HHO. IIorJIOIJleH

Ha!:I .n;osa ll3M8p!:IJiaCb C IlOMJUU,lD TepMOJilDMHHecueHTHIIX ,Il;OSllMeTpOB Ha 

OCHOBe Li I= H HanepCTKOBUX HOHH3al{l10HHUX Krutep co CTeHRaMH 

H3 JiaTYJm. KaJIHOpOBKa .n;eTeKTOpoB npOBO,Il;MaCh Ha ~KaX CHHXpOimR

JIOTPOHa li CllHXpOqa30TpoHa o.wm:, ll80TOllHHX llCToqHHKaX ll B HCCJie -

,11,oBaTeJinCKOM peaKTope MH~H. MOHHTO:pHpoBaHlle HHTeHCHBHO-

CTH nyqKa OCYI11eCTBRHROCb C nouombD nnOCKOnapannenbHOM HOHH3aUHOH

HOil RaMepa, HanOJIHeHHOiil reJIHeM, ll ROHTpOJIHpoBaJIOCb C llOMOIIU>!O llll- . 

Kan-aJieRTpo.n;a. 

AHaJiorntmae H3MepeHH!:I BlillOJIHeHH npn HaJIHq:im B llOHOnpoBo.n;e 

ycTaHOBKH "Mo.n;eJib11 TOHKOii BHYTP8HHeil MHmeHH HS Me.n;:a, llOJIHOCTblD 

nepeitpHBaIDIJleil anepTypy noHonpoBo,11,a. 

Pesym;TaTH HSMepeHHfi cpaBHllBalDTC!:I C pacqeTHIIMH pacnpe.n;eJI~HH

mm:, no.nyqeHHHMll no nporpaMMe "MAGNET " MeTo,11,oM MoHTe-KapJio. 

HaOJilD.n;aeTC!:I y,11,oBJieTBO:pHTeJibHOe corJiaCRe pesyJII,T8TOB pacqeTa ll BRO· 

nepRMeHTa, npnqeM BOJIR8li MaKCRMyMOB pacnpe.n;eJieHRiil pacXOl!;,IteHRe He 

npeBlilllaeT - 30%. B cpe.n;HeM pacqeT ll08BOJI!:I8T BOcnpOH3BO.n;HTI, xapaK

Te:pHCTllKll llOJI!:I ll3Jiyqemrn C norpemHOCT!»lD, He npeBHmaJDD1eiil q6KTOP 2, 

3TO ll08BOJI!:IeT llCll0Jll,30BaTI» pacqeTBYJD MeTO,Il;Hity ,Il;Jl!:I llCCJie.n;o-
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BaHHI:I 8aROHOMepHOCTea lfOPl\filpQBaHll!:I llOJI!:I llSJIYqeHRI:I npn pacnpe,11,e

Jiemrnx llOTepmc npOTOHHOro ~Ra. 

3AK0H0MEPH0CTH ~0PMlfil0BABWI IIOJIH lIBJlY1IE}llH B 3JIEMEHTAX 

YCK0PliTEJIHII:ll CTPYKTYP IIPH II0TEHIX B!:lC0K03HEPI'ETifCIECKJ1X 

IIP0T0H0B 

B qeTBeproil rJiaBe, C llOMOlllblD pacqeTHOiil M8TO,ll,llRll, anpoonpo

BaHHOiil B MaReTHOM 8KCnepHMeHTe, RSytlalDTC!:I 8aKOHOM8pHOCTll !fOpMl!po

BaHRI:I llOJI!:I llSJiyqeHR!:I B YCRO:pHTemma: CTPYRTypax ll B6Jm8ll HliX npll 
11 CROJll,8!:Illleiil" BHCa,l.\Re npoTOHHoro ~Ra. HCCJie,D;OBaHO BJm!:IHRe Ha xa

paRTe:pHCTllRll llOJI!:I ll8Jiyq8Hll!:I npoCTpaHCTBeHHOro, yrJIOBOro ll aHepre

TllqecRoro pacnpe,11,eJieHlliil llCTOqHRKa. IloRa8aHO, ~o npll IlOTep.ax npo

TOHOB c 8Heprlleiil Eo = I-30 I'aB pa,l.\llaI?J!OHHHe Harpysu Ha OOMOTRll 

MarHllTOB B OCHOBHOM 00yCJIOBJI8H!,J aJ.\POHHOff ROMilOHeHToA C aHepneiil 

E > 20 MaB, n:pHqeM CYMMapHail BRJiaJ.\ B irnepro.BH,D;eJieHHe OT sapimemrax 

qaCTHU C EC: 20 MaB H8 npeBlilllaeT ~ 30%. 

HcCJie,11,0BaHlle 3aROHOMepHOCTeiil OTpaEeHll!:I llpOTOHOB OT CT8HOR 

BaityyMHoiil RaMepa oopaTHO B Hee sa cqeT npouecca MHoroRpaTHoro Ity

JIOHOBcRoro pacce!:IHRI:I B MaTep:HaJie llORaSaJIO, qTo 8HaqzTeJibHa!:I qacTI» 

qaCTHU MO%eT :asoezaTI» npo~ecca S!,llepuoro B3anuo~ettcrana B ua.Tepnane 

BOJiliSR M8CTa BHCa,11,Rll Ha llOHOnpoB0,11,. Taue qaCTm:tH ,ll,OJI%HH RCllHT8TI» 

llOBTOPHYD BHCa,11,RY Ha ROHOnp0BO,II, zs-sa HeCOOTBeTCTBWI 1'.fX 8Hepl'lill 

peJmMY YCTOfflBOro ,Il;BU8Hli!:I liJIR ycRopemur, a TaRllte RS-Sa Bmto.n;a 

me qasoBoro o<n.eMa sa aRcenTaHc xaHaJia ycxop:HTeJI!:I RJIR cnc'l'eMH 

TpaHCilO!)'l'llpoBRHo 

KOJilll'JeCTBO OTpaJKemna npOTOHOB cyllleCTBeHHO SaBHCR'l' OT yrJIOBO

ro H aHepreT:aqecxoro pacnpe,11,eJiem noTepI» nyqRa H Mo%eT .n;ocTRraTI» 

- 5D-80% llPH yr.nax BHCa,JUO! d.. -I Mpa.n; ll 8Heprwu: ne!)B:irnmx np0TO-
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HOB o,I-I l'aB. 01ienau;Ho, '!TO pacCMoTpemml nponecc npHBO.IUl'l' it ne

pepacnpeAeJiemm noTepb B yCKOpl'lT8Jl8 H SaTPY'AHJI8T ~rHOCTHRY npl!

'IJRH, npHBO'AJmUIX K n~ep.f!II IJpOTOHHOro ny'!Ka •. 

IIPIDmIE!rnE PE3Y.lffiTATOB HCC.Il:EillOBAIOOi.U.ml P:ElllEHWI IIPAKTWIECKHX 
3.A,llA"l PA,IllilllHOHHOR ~HSHKH H .U03mm'PHH 
HA BHCOI{03HEPI'ETH11ECKHX YCKOPHTFJIHX 

B wrrol r.naBe npneAeHH pesynT~Ta pemeHHJI prota axTYam,HWC 

SMa'tJ PMHa!lROHHOI qiasmra H 'AO3HM8TpzH Ha BliCOKO8H8preTH'tJ8CKllX 

YCKOpl'lTBJUIX, llOJJ:y'tJ8HHH8 C IlOMOll!LD M8TO'AOB ll paC'tJ8THHX nporpaMY, 

paspa6oTaHIWX B npouecce llCCJl8AOBaHHI. 

PesynTaTa pac'tJeTa 'AOSOBHX pacnpeAMBHl!ll B aJie~eHTax ycxo

PHTeJIIiHHX CTPYKTYP HCllMbSOBaHH ,JtJIJ! OIl8HKH B8Jm'tJHHI,l 'AOSOBl,IX Ha

rpysoR Ha o6MOTRH MarHl!lTOB YCKOpl'lT8Jiel. IlpeAnOJraraeTcs, 'tJTO noTe

pll npoTOHOB c aHeprnel I-30 raB nponcxo'AST paBHoMepHo Ha ,nJmHe 

Marmrra. YCTaHOBJI8HO, 'tJ'l'O BeJm'tJHHa nor~omeHHOI AOSI,1 B6Jm3ll noBepx

HOCTll BaKYYMHOI RaMepa YCROpl'lT8M DHBIHO pacTeT C yneJIH'tJ8Hl!l8M 

aHepre IJpOTOHOB. PesyJII,TaTa pac'leTa HamJIH npHMeHeme npn oneHRe 

'AOIIYC'l'l!Mla PMlla!lROHHHX Harpysox Ha MarHl!lTH ll noTep!, 'tJSCTHil B npo-

8K'1'8 YCKOpl'lT8M "HyMoTpoH". 

Hapw C pemeHl!leM np.RMol SMS'tJH, OnHCBHHOI Blill1e, npeAnpHHJl

'1'8 nomnxa pemeHHS o6paTHOI 3M8'tJJI - BOCCT8HOBJI8HH8 paCIIpeA8JI8Bl!Jl 

IlOT8p!, np0TOHHoro ny-qxa no HSB8CTHOMy {zsMepseMoMy) paCIIpe'A8JI8Hlm 
> - • ,_ 

BTOpn,moro K9JJ:y'tJ8HIIS B6Jm3K YCKOpl'lT8M. Onncmm M8TO.nmta Boccra-

HOBJI8Hl!lS .mmeAHol nJIOTHOCTK noTepb IJpOTOHOB, COCTOJmlaJI B pememm_ 

CHC'1'8W KHTerpanHWC ypaBH8Hl!ll THna CB8p'l'D. HCCJl8'AOBaHH K npKBe

'A8HH B pa6oTe xapaxTepl'lC'l'KKH ,mpa KHTerpSJIDHoro ypanHemts, pacc'tJH

TaHHae C noMODU,J) paspa6oTaHHilX HaMK Y8TO'AHK, ,JtJIJ! 'AH8lla90Ha 8H8p-
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rnil nepBll'tJHWC npoTOHOB "' 50-300 MaB. Bano~emme pac'tJeTu no

SBOJIRJOT Oil8HllT!, Tpe6yeMyio 'tJYBCTBllT8JlbHOCT!, A8T'tJllROB pernCTpnpy~ 

Dmeil annapaTypl:l npn 3M8HHOM YPOBHe 'AOIIYCTllMl:DC llOTepb. PesyJII, -

TBTH llCCJl8'AOB8Hllil llCilOJll,3OB8Hil npn:paspa60TR8 CllCTeMH perHCTpa

Ullll llOT8pb IIY'tJK8 B CTpoJimeMCS YCKOpllT8Jie ill!H "MeSOHHaJI {j)a6pmta" • 

MeTOAnKa pac'tJeTa sHepronHAeJieHllJI B MaJIHX o6'I>eMax nemecTBa 

npnMeHeHa HaMll 'AJIJI OU8HKll 'AODYCTllMOil BeJlll't)llHI,l KpllTll'tJeCKoro TOKa 

~MllHHMaJir.Hoil noAKpllTll'tJHOCTll) B cBepxnpoBOARmeM o6pasue llS NBTi. , 

H8XOAJimerocJI B MBrHllTHO~ noJie 5T, npll o6Jly't)emm era B IIY'tJKe pe

JIJiTBBllCTCKllX AeilTOHOB C :rneprneil - 5. l'aB/H.YKJIOH. 
l 

PesyJII,T8Tl1 llSMepeHnil ll pac'leTOB IlOK838Jlll, 'tJTO BeJm'tJHHa A~ 

nyCTIDAOro PMllBUHOHHOro pasorpeBa npaKTll'tJ8CKll COBlllij{88'l' C B8Jm

'tJHHOil AOfiYCTllMOro pasorpeBa ,!OltOyJieB1™ 0 T8nJIOM. 

IlporpaMMl:l nepeHoca lmPOHOB M8TOAOM MOHTe-KapJIO npllMeHeHH AJ?I 
lpll3ll'tJecxoro o6oCHOB8H~JI paSBllTOll HaMll M8TOA11Kll pac'tJeTa nMel ll3-

JJ:y'tJ8HllS BOKpyr YCKOPHTeJieil ll B 8RCilepmAeHT8JI!,lWX 3~JiaX- CyT!, Me

TOAllKll COCTOllT B CllCT8M8Tll98IlRH reoMeTpllll llCTO'tJHllK-3811lH'l'a. BanoJI

HeHHl:le pac'tJ8TH llO3BOJIWIH O6OCHOB8T!, npeAilOJIOXeHHe, 'tJTO 'AM pac-qe

Ta PMlla!lROHHOll'Sail(llTI,l YCKOpllTeJIJI ll noJieil ll3JJ:y'tJeHllJI BOKpyr Hero 

'AOCTaTO'tJHO CBeAeHHil O pacnpeAeJiemm "RB8911IlOTep!i" llJill JmHeAHoil 

nJIOTHOC'l'll llOT8p!, IIY'tJRa. MeTOA pac'tJeTa llOJieil llSJJ:y'tJeHHJI BOR!Jyr y~ 

xopwreJIJI ll B 3RCil8pllMeHTaJir,HI,tX SaJiax anpo6npOB8H B cepe HSMep~ 

Hllil Ha CllHXpoqJ830TpoHe OWIH Ha IO l'aB npn COSABHHH CllCT8Mll MBA -

Jl8HHOro BHBOAa IIY'tJKa ll3 YCROpllTMS. HsMep~HllS IlOJIJI llSJJ:y'tJeHllS B~ 

Kpyr YCKOpl'lTMJI llOCJie C03'A8HIIJI KOMnJieRca PMllaUHOHHOil 3allU'[TI,l CH: 

CT8Ml:l MeAJieHHoro BHBOAa IlO'ATBep.nllJm pesy~bT8Tll nporHosa B DPBAe

Jiax qiaKTopa 2. 

;?..,. 
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BHBO,llH 

lfcCJie,JJ.OBamm, BtlllOJiliemme B HaCTO~en ,IUtCCepTaIU!OHHOil pa-

60Te, ll03BOJOOOT C,11,eJiaTI, CJie,DyDl!llle OCHOmme BliB0,11,H: 

I. AHaJJR3 JmTepaTYPHHX ,11,amwx o xapaRTepHCTHKax noJieil naJJY::

~eHll:Jl:, MeT0,11,aX HX pac~eTa JiI H3MepeHRn llOK83aJI OTcyTCTBHe mmez -

HOff HCX0,11,HOil RH/pop.!axmR o_nepBlt~OM JiICTO~Ke nanyqeHHH (noTep~ 

llpOTOHHOro nyqKa) JiI pac~eTHHX RO.II.OB nepeHoca H3~eHHH, anpo6n -

p0BaHHHX B CJIOlltHOil reoMeTpRH. Ha OCHOBamm aToro C410PMYJill:POBaHa __ 

Sa,JJ.a~a ncCJie,JJ.OBaHHH, ROHe~HWA pe3yJII,TaTOM ROTOporo SIBJIJieTCH no: 

~eHHe RH!p)pMaimR, Heo6XO,IUtMOI ,Il,J1H xoppeRTHOro onpe,11,eJieHRH B8 -

Jlll1fflHH_,Il,ODyCTRMHX llOTep.r, npoTOHHOro nyqxa. 

2. Paapa6oTaH n anpo6RpoBaH ROMllJleRC BHtmCJJRTeJII,HHX nporpa.MM 

"MAGNET", npe,JJ.Ha3Ha~emmA .II.JIH onpe,JJ.eJieHRH xapaRTepncTRR nOJIH 

JiI3~eHHa B CJIOlltHofl reoMeTpm! npn aHeprnn nepBH~HHX ~aCT~ B ,Il,lta

na3oHe_01I-30 ThB. 

3. PaCCMOTpeHO BJIRHHRe npouecca MHOrORpaTHoro RYJIOHOBCROro 
I I 

paccemma llpOTOHOB B MaTepRaJie CTSHRH Baxyywon RaMepH Ha nepepac-

npe,11,eJieHHe llOTep.r, nyqxa B yCROpl!TeJIHX. lfCCJie,11,0BaHa 3aBJiICRMOCTI> 

~CJia OTpallteHHHX llpoTOHOB OT 8H~prnn H yrJia BXO,JJ.a nepBB'IIHHX npo

TOHOB B C'l'8Hxy BaxyyMHOA RaMeps. 

4. Paspa6oTaHa B COS,11,aHa axcnepl!MeHTaJILHaH yCTaHOBRa ,11,JIH :e:s: 

Mepeu:e:a nOJieA_H3JJY~eu:e:a, B03HHRaB:llltlll nplt noTepax BHCOR08HepreTH -

~ecx:e:x ~aCT~. BsnomeH MaxeTHHA axcnepm.!eHT Ha nyqxe npoTouon 

MeJtJ[eHHoro BHBO.Il.a H3 cnHXpo~soTpoHa Oll!ilf c eueprmel 7,5 ThB no 

onpe,JJ.eJiemm np0CTpaHCTB8HH0-8HepreTK~ecrou: :e: ,ItOSOBHX pacrq>e,11,eJie-__ 

u:e:I :e:s~eHWl, npK "cROJII,SJmlel" Bsca,IUte_nyqRa Ha BOHOllpOBO,JJ. ycra

HOBRH B c6poce_ero Ba BJIYTpeHBl)J) Mltlll8HL. 

5. Paapa6oTaua MeTO.II.RRa :e: onpe,11,eJieHH napaMeTps npoCTpaHCT-
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BeHHO-yrJIOBOro pacnpe,11,eJieHll:Jl: llpOTOHOB B nyqKe, ~TO ll03BOJIHJIO no

~TL llOJIHyl) RHqJOp.!auim 06 HCTO~HHRe nepBH~Horo :e:3~eHHH B 

8RCllepm.!eHTe. IlpoBe,JJ.eHO cpaBHeHRe pe3yJII,TaTOB pac~eTa C aRcnepn

MeHTaJILHHMH ,JJ.aHHlD.IR. 8TO ll03BOJJRJIO. C,11,eJiaTI, Bb!BO.II. O np:e:rO,JJ.HOCTK 

003,JJ.aHHOro ROMllJleRca pac~eTHHX nporpaMM .l1.J1H BHilOJIH8HHH ,JJ.eTaJII,~ 

HCCJie,JJ.OBaHHA xapaRTepHCTHR noJIH H3JJY~elllta B YCROPHTeJILHWC CTPYR

Typax. 

6. Pa3~60TaHa n axcnepRMeHTaJILHO npoBepeua M8TOAHRa pa9~e: 

Ta aHepro:mmeJieHHH B o6pa3uax c Ma.nw.m reOMeTpH~ecxru.m pa3Mepa ::

MR, o6~aeMHX B Dy~RaX peJIHTHBHCTCRHX ~aCT~. B!UIOJIHetm J/I3Mepe

HRH BeJJR~HH .II.OnyCTHMWC Pa.II.Hall0:0HHHX Harpyaox Ha CBepxnpoBO.II.HlllllA 

o6pa3eu H3 N!Tl, HaXO.II.Hl!lllAca B MarHHTHOM noJie 5T, npn o6JJY~emm 

ero B DyllRe peJIHTHBHCTCRHX ,JJ.eilTOHOB C
0

8HeprJ1Iel ~ 5 ThB/syRJIOH. 

Onpe,JJ.eJieH BRJla.II. J:t!J.8PHHX B3al!IMOAeffcTBHfl B B8JJRtraHy aHeproBH,IteJiemUI 

B o6paaue. 

7. Ha OCHOBaHRR pac~eTHO-TeopeT:a~ecmx J1I axcnepnMeHTaJILHHX 

J/ICCJI8,l1.0B8Hltil no~eHH CJI8AYJ01Illl8 pe3yJII,TaTH: 

a) yrJIOBOe pacnpe,JJ.eJieHHe noTep.r, llpOTOHOB CH~HO BJJRH8T Ha 

B8Jm~HY ,Il,030BHX Harpy30R B ycxop:e:TeJILHHX CTpyRTypax. 8TO Bm!HHHe 

06yCJIOBJI8HO npn MaJISX yrJiaX BHCa,JJ.RH npOTOHOB cJ.. 3aBHCHMOCTLlO RO

aqqimni:eHTa OTpallteHHH llpOTOHOB OT BaRYYMHOfl RaMepH yCROpHTeJIH 38 

c~eT npouecca MHOrORpaTHoro RYJIOHOBCRoro pacceHHRH. llpn .II.OCTaTO~ 

HO 6oJU,lllHX yrJiaX rJ., , CpaBHHMHX co cpe,JJ.HJIIMH yrJiaMH BHJieTa JlllBHe

BHX ~aCT~ B J:tD.8pHWC_ B3am.!O.Il.efiCTBHHX, HanpaBJieHHOCTLD J,(8r!,Sl,lt8PHOrO 

RaCRa,JJ.a B BemeCTBe; 

6) BSJIH~ .Il.030BHX Harpysox Ha 8Jl8M8HTH YCROpHTeJII,HHX 

CTPYRTYP B6Jlll3JiI noBepXHOCTJiI BaxyyMHOA mU1epH cymeCTBSHHO 3amICHT 

OT pacnpe,JJ.eJieHHH noTep.r, no anepType BaRYY?,IHOff RaMepa. OrcyTCTBHe 
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HHqopaamm o pacnpe,nenemm noTepr, no anepTypHOf.lY yrJIY ! np:e:

BO~ K Heonpe.neneHHOCTPI B onpe,nenemm MaKCRMaJII,HOil BeJ_IR'llIHll 

pa,11.Ka.InlOHlWX HarpysoK Ha aneMeHTH-B npe.neJiaX qiaKTOpa 3-5 npz 

CTruJ,ItapTHHX pasMepax anePTypH HOHOnpoBo,na. Ha 3H8-qHTeJll,HOM YJJ.8:

neHRH no pa'Aeycy OT OCR YCKOpr.tTSJIJl none H3JJY'!6IDUI npaKTR-qecKH He 

SaBHCHT OT BR'Aa pacnpe,neneHID1 noTepr, no yrJzy ~ ; 

B) BeJm-qRHa ,It030BHX HarpysoK Ha aneMeHTH ycKOPPITenr,HHX 

CTPYKTYP B0Jm3H BaKYYMHOil KaMepH YCKOPHTeJIJI JmHe:lmo pacTeT CYB~ 

Jm'leHReM aHepro npoTOHOB E0• B ,nPianasone aHepr.an nepBHimHX npo

TOHOB l < E0 < 30 I'aB nornomeHHaa: .nosa Ha "'.'7(1'/. onpe,neJIJieTca: 

ROHRsamioHHliMR noTepm.m a.nponoB c E > 20 MaB. HyKnoHHaa: io~no -

HeHTa xrpaeT onpe,neJI.lilOD!YD pon B qopMRpoBamm ,nosnoro nOJIJI; 

r) paspa6oTaHHHe MeTO,ItH H pesynLTaTH HCMe,noBaHH! Rcnonr,so

BaHH npH npoeKT:.IpOBaHHH H coopyllteHHR pa.nKa!U!OHHOH 38ll!HTI:l 8Kcne -

pRMeHTanLHHX 3MOB CPIHXpOqaSOTPOHa Omli Ha IO I'aB, B CBtJ:SPI C co

s,naHReM CHCTeMH Me,nneHHoro Bi:mo.na ny-qKa :e: YBe~eHHeM ero PIHTeH

CHBHOCTH; npPI onpe.nenerum Pa.nKa.InlOHlWX narpysoK Ha MarHRTH B npo

eKTe "HyMoTpoH"; npPI paspa60TK6 CRCTe:MH per:e:cTpamm noTepr, ny-q

Ka .nna: arpomneroca: ycKOPHTe.na: "MeaoHHast <la6PRKa"; np:e: onpe.nene -

mm aHepro~eJieHPia: B cBepxnpoBo,nmneM o6paane RS NgTt, o6JJY-qae

MOro ,nefiTOHaMR C aHeprHe! 5 I'aB/HYKJlOH B COBM8CTHOM Kpi!loreHHOM 

aKcnepHMeHTe J.IB3 Omli :e: IHH. 
llMLHei!m:e:e RCMe,ItOBaHWI 38KOHOMepHOCTeil qop.m:pOBaHH!l: nQlIJt 

RSny-qeHPia: B ycKop:e:TeJILHHX CTPYKTypax nenecoo6pa3HO HanpaBRTL Ha 

Rsy-qeHRe xapaitTepRCTHK noJ!li HS.ny-qeHRs npR noTepmc peJIJr.r:e:BRCTCKKX 

Tmt~ HOHOB H R3y-q:HTL MHSHRe MarHPITHOrO llOJ!li Ha pacnpe~eneHH8 

BTOpR-qHblX -qaCT~. 
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