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8Kcnep.11MeHTanhHb1e .11ccnenoaaH.l!lI SinepHhIX peaKu11ll c yqac­

T.l!eM cnOlKHblX Sinep np.11aen.11 K pllnY BalKHblX Hay'IHblX OTKpb!Tllll: 
11/ 

CIIHTe3y HOBblX TpaHCypaHOBblX aneMeHTOB , o6HapylKeHl!IO lIBne-

- IV y H.l!ll npOTOHHOH pan.11oaKTIIBHOCTH .II np. cnex 8T~X .11ccnenoaaHnll 

BO MHOI'OM onpenen11ncll nonyqe.11.11eM Ha ycKop.11TenlIX HHTeHCIIBHblX 

ny'IKOB .l!OHOB c Maccoll A:::; 40 .11 aHepr.11ell no 10 Ma_alHyKn. 

Yaenn'leHHe MaCCbl ycKopeHHblX 'laCTHU Il03BOnHT Bb!IlOnHHTb' Ka-
131 

'leCTBeHHO HOBbJe .11ccnenoaaH.l!lI B 8TOll o6naCT.I! llnepHoll ¢na.l!K.I! , 

noaTOMY BO MHOI'.l!X na6opaTopHlIX paspa6aTbJBalOTClI npoeKTbl .II ae­

neTClI coopylKeHHe yCKDPHTenell TSilKenblX .l!OHDB c Maccoll A>40 

annOTb no ypaHa. OcHOBHalI TpynHOCTb peWeHHlI npo6neMbl yCKO­

peHl!lI .l!OHOB Bcex aneMeHTOB CBlI3aHa c 6bICTpb!M pOCTOM paa­

MepoB, Beca H CTOHMDCT.11 yCKOp.l!TenSI C yaen.l!'leHHeM MaCCbl .l!DHa, 

T.K, npn ycKopeHH.11 npHxon.11TClI 11cnonb30BaTb .l!DHbl C Manb!M sa­

pllnOM, 

Pe'¢ep.11pyeMalI nnccepTaU.l!lI IlOCBSIII(eHa coanaH.11!0 .1!30XpOHHblX 

U.l!KnOTPOHOB TSilKenbIX HDHOB OH.RH. B aTHX MaWHHax nnll CHl!lKe­

H.l!lI aeca aneKTpOMaI'H.l!Ta .11cnonh3YIOTClI Bb!COK.l!e (no 20 Ka) ypoB­

H.11 cpen.11ero MaI'H.l!THoro nonll. 

B nepaoll rnaae n.11ccepTau.11.11 paccMoTpeHbI cymecTByrom.11e 

ycKop.11Ten.11 TlllKenbIX .l!OHOB, coopylKeH.11e KOTOpb!X Ha'lanocb OKono 

10 neT .11aaan, Bee ycKop.11Ten.11 ycnOBHo paaneneHbI Ha nae rpynnh1: 

.. KacKanHb1e" n ycKop11Ten.11 npSIMoro nellcTBHlI, B Maw.11.11ax nepaoll 

rpynnbl nnll yMeHbWeH.l!lI pa3MepoB ycKopnTenlI sapsrh HOHOB B npo-
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uecce ycKopeHIIH yBenI1qI1BaeTcH aa cqeT 11epeaapHJ:tKII 6b1CTpbIX 

IIOHOB Ha TOHKOli (TBepnoli Ilnll raaoBoli) MilllieHII. TTpII STOM 

B cnny cTaTIICTnqecKoro xapaKTepa 11pouecca 11epeaapH1:tKH Konn­

qecTBO llOHOB c naHHblM aapHJ:tOM COCTaBnHeT 20% II MeHee 11ep­

BOHaqanbHoro 11yqKa. TToMnMo sToro, yrnoBoe pacceHHHe noHOB 

Ha Hnpax MnmeHII, HarpeB n pac11bmeHI1e 11ocnenHeli 11pnB01:tHT K To­

MY, qTo llHTeHCIIBHOCTb nyqKa B KacKaJ:tHhlX·ycKopnTenHX B necHT-
. . /4/ 

Kll paa MeHbme, qeM B YCKOpIITenHX llpHMoro nelicTBllH 

K MamIIHaM, yCKOPHIOIUHM THJKenbie llOHbl C IIOCTOHHHbIM aa­

pHJ:tOM, OTHOCIITCH 310-caHTHMeTpOBb!H UIIKnoTpOH THJKenbIX l!OHOB 

/5/ 
Ol1.fll1 (Y-300) , Ha KOTOpOM 11onyqeHbl ·Han6onee llHTeHCllBHbie 

11yqKn. Ha OCHOBe Ollb!Ta pa60Tbl STOro YCKOpIITenH B na6opa­

TOpilll HJ:tepHblX peaKUIIH 1:tnH YCKopeHHH llOHOB C A> 40 paapa6aTbl-
/6/ 

BaeTCH UHKnoTpOHHbili MeTOJ:t • PaCCMOTpeHne paannqHb!X llpOeK-

TOB ll30XpOHHbIX UIIKnoTpOHOB IIOK83bIBaeT, qTo nnH ycKopeHHH 

THJKenbIX. llOHOB MalliIIHOli c HaHMeHblliIIM BeCOM HBnHeTCH cna60-

c11npanbHblH ceKTOpHo-cpoKycnpy10mnli UHKnOTpOH C Bb!COKllM ypoB­

HeM 11onH. 

3Kc11epnMeHTanbHhie I1ccnenoBaHnH BOllpocoB, cBHaaHHhIX 

c coanaHneM 11ono6Horo ycKopnTenH, BhmonHeHhI 11pn coopyJKeHnn 
/7-8/ 

nByxMeTpOBoro ll30XpOHHoro UHKnoTpoHa THJKenbIX llOHOB 

( Y-200) II conepJKaTCH B rnaBax 2-5. 

PaannqHhie Bo11pocb1 cpopMnpoBamrn MarHHTHoro 11onH I1aoxpoH­

Horo unKnoTpoHa 11pencTaBneHhI Bo BTopoli rnaBe. Paapa6oTaHHaH 

B na6opaTopllll 11onyaBTOMaTI1qecKaH MeTOJ:tIIKa ll3MepeHHH MarHHT-

/9/ 
aoro 11onH c 110M01Ub10 naTqnKa Xonna 06ec11eq11BaeT Heo6xonn-

MYJO ToqHoCTb ll3MepeHnli (:t_l S cpenHero IIOnH) 11pn Bb!COKOli llX 

CKOpOCTll - 2,5 ceK Ha onay TOqKy, n IIOaBOnHeT BBOJ:tllTb peaynb­

T8Tbl ll3MepeHilli HellocpencTBeHHO B 3BM J:WH Bb!l;DnHeHHH pac-
. /10/ 

qeTOB 11apaMeTpOB op6nT llOHOB • CcpopMnpoBaHHOe c IIOMOIUblO 

JKene3HhIX Mace MarHHTHoe 11oiie ( pnc. 2) 06ec11eqnBaeT ycToli­

qnBoe ll Il30XpOHHOe ycKopeHHe l!OHOB C paannqHbiM OTHomeHneM 

MaCCbl A K aapHnY z ( A/z = 2,8 .. 4 llpOTOHHbIX eJ:IHHHU) 

4 

1 

I 

J:10 SHeprIIH 156 z 
2 

/ A M SB ( pIIC. 1) llpII qJHKCHpoBaHHOM ypOBHe 
, /11/ 
MarHHTHoro 11onH • TTpII STOM ll30XpOHHaH cpopMa 11onH J:InH 

IIOHOB c paanI1qHoli KoHeqHoA.sHeprileA Ha HyKnoH nocTilraeTcH 

11yTeM He3HaqI1TenbHOro naMeHeHnH ( ~H = :t_250 s) ypoBHH ·11onH 
/12/. 

B ueHTpe · 

KoppeKUIIH cpopMhl cpenHero MarHIITHoro 11onH n 11onoJKeHI1H 

MennaHHoli 11nocKOCTI1 ocymecTBnHeTCH mecTbJO 11apaMn Konbue­

BhIX, a aM11miTyna II cpaaa 11epBoA rapMOHHKH - qeTbipbMH 11apa­

MI1 a3IIMyTanbHhIX o6MOTOK. Bee KoppeKTI1py10mne o6MOTKII paa-
u / 13/ 

MemeHbl B Bb!COKOBaKyyMHOll KaMepe YCKOpIITenH • TTpn STOM 

YXYJ:Illi8HIIH BaKyyMHbIX xapaKTepIICTIIK ycKopHTenH He Ha6n10J:Ia­

nocb (pa6oqee naBneHne B KaMepe 11pI1 ycKopeHI1I1 IIOHOB paBHo 

-6 
2.10 MM pT.CT. 6ea 11onaqn raaa B llCToqHIIK HaTeKa!lile COCTaB-

3 . 
nHeT 0,05 CM aTMIMIIH); 3To o6C'.I'OHTenbCTBO 1103BOnHeT cymecT-

BeHHO y11poCTIITb KOHCTPYKUIIIO KaMepbI, T.K. He Tpe6yeTCH llpll­

MeHHTb J:iOIIOnHIITenbHYIO cpopBaKyyMHYIO KaMepy nnH KoppeKTHpy10-
/ 14/ . . 

IUHX o6MOTOK 

Bo BTopoli rnaBe llpIIBOJ:tHTCH H9KOTOpbie SKC11epnMeHT8nbHbie 

peaynbTSTbl C 11yqKaMll THJKenhIX llOHOB, 11onyqeHHbie Ha UllKnOTpo-
/ 15/ . 

He Y -200 • CpaBHeHI1e 11apaMeTpoB ycKopnTenH Y-200 ( Bee 

n KOHeqHaH sHeprIIH miHoB) 110KaabrnaeT, qTo sTa MalliIIHa, Bhmon­

HeHHaH Ha 6aae sneKTpoMarHnTa CTT-72A 11onyTopaMeTpoaoro 
/16/ . 

UllKnoTpoHa ( llpI1qeM HIIKaKHX c11euI1anbHblX Mep 110 CHHJKeHIIIO 

Beca He llpllHIIManocb) t 110 CBOllM 11apaMeTpaM llpeBOCXO/:tIIT cy­

mecTByiqmne ycKopnTenn c J:IHaMeTpoM 11on10coB oKono 2 MeTpoB. 

BbICOKllli ypoaeHb MarHHTHoro IIOnH Ha UHKnoTpOHe Y-200 

11onyqeH B ocHoBHOM 6naronapH cymecTaeHHOMy yMeHbmeHnJO Boa­
/17/ 

nymHoro aaaopa sneKTpoMarHnTa • TTpI1 sToM naa 45-rpanycHbIX 

nyaHTa paaMema10TCH B o6nacTn 6onbmoro aaaopa - B nonnHe. 
. . . 

PemeHne B03Hl!KaJOIUllX B CBH3ll C STIIM 11po6neM Bb!COKOqaCTOTHoro 

11I1TaHnH ycKopI1TenH conepJKIITCH B TpeTbeli rnaae nnccepTauI1n. 

C11euI1cpnqecKnM Liirn MaWIIH c 'nyaHTaMn B nonnHax' HBnHeTCH 

aanaqa cpaanpoaaHHH HallpHJKeHmi Ha nyaHTax. B o6hJqHoM aapnaHTe 

c J:tBYMH 180-rpanyCHb!MII nyaHTaMII MeJKJ:ty 11ocne1:tHIIMll HMeeTCH 

5 
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Pnc. I. 3aa11c11M·ocTb MHO)Kl!Tem1 k B Bb1pa)Ke111111 E=kz 2/A 
OT aenH'Il!HbI npo11aaene1111si Hr u11Kn0Tp0Ha. KaanpaTaMI! 

06oa11a'Iel!bl pa60Tarom11e 1130XpOHHbie Ul!KnOTpOHbl TSl)KenbIX 

IIOHOB, TpeyronbHl!KaMII - npoeKTl!pyeMble llnll CTpOS!Illl!eCSI. 
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Pnc. 2. Tonorpa¢11si Mal"HIITHOI"O nonSI nayxMeTpOBOI"O naoxpOHHOI"O 

Ul!KnoTpqHa, pacc'IHTaHHaSI Ha 8BM no peaynbTl!TaM 113-

MepeHl!li: Ha 0/lHOM sneMe11Te nepl!O}lll'IHOCTII. Un¢paMI! 

Ha 9KBHIIOTe11u11ane yKaaa110 3Ha'Ie1111e BepTl!KanbHOli: KOM­

noHeHTbl nonSI B Ks. 
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eMK0CTb nyaHT-nyaHT, 11rpa10waSI ponb eMK0CTH CBSI311 MelKny 

K0HTypaMH. Tip11 9T0M B CHCTeMe B03HHKalOT /lBe 'IaCT0Tbl CBSI-

• aaHHbIX KOne6aHHll - BepxHSISI, npH KOTOpofi HanpSilKeHHSI Ha nyaH­

TaX B cpaae, II HlllKHSISI; npoTHBocpaaHaSI. Ha p11c. 3 npencTaBneHb! 

paanH'IHbie cxeMbl pewemrn aana'IH cpaa11poBaHllil HanpglKeHHH Ha 

nyaHTax B UHKnoTp0HaX C nyaHTaMH MeHee 180°. ,llnSI /lBYXMeT-

/21/ 
p0B0I'O UHKnoTpoHa Bb!6paH BapHaHT nacCHBHOll CBSI311 ( p11c. 3r). 

i . KpoMe roro, B 9T0H rnaBe 0CBemeHbl Bonp0Cbl nepecTp0HKH 

:: 
;1 

I. 

l.
11···.· 
! . 

I . 
I 

B. 'I. I'eHepaTopa. · 11 nyaHTH0I'O K0HTypa B CBSI311 C H3MeHeHHeM 

n11anaa0Ha. pa60'IHX qaCTOT ycK0pHTenSI (nnSI ynyqrneHHSI HCnonh30-

BaHHSI nyaHTH0I'0 HanpSilKeHHSI JI0Hbl ycKopSIIOTCSI Ha BTopofi rapMo­

HHKe) • TaM lKe npHB0AlITCSI peaynbTaTbl MaKeTHpoBaHHSI peaoHaTopa 
. /20/ 

naHenbH0I'0 THna nnSI 'IeTwpexMeTp0B0I'0 UHKnoTpoHa. 

~ 'IeTBepTOll rnaBe on11caHhl paapa6oTaHHbie /lnlI )lByxMeTpo­

B0I'0 UHKnoTp0Ha K0HCTpyKUHII BepTHKanbH0I'0 II0HH0I'0 HCT0'IHHKa 

/22/ /23/ 
nnSI nerKHX H0H0B II aHanoI'H'IH0 - /lnlI MH0I'0aapSI/lHbIX. 

B. 0TnH'IHe OT npyq1x BepTHKanbHbIX IICT0'IHHK0B B; HCT0'IHHKe MH0-

roaapSIAHhlX HOH0B nnSI Y-200 o6ecne'IHBaeTCSI ~eTKalI q>HKcauHSI 

HanpSilKeHHSI · KaTona II aHTHKaTona II oxna:ru:neHHe nocnenHero ( p11c. 4). 

Tip11BeneHb1: 9KCnepHMeHTanbHbie peaynbTaTbl no ycKopeHIIIO II0H0B 

Ha UIIKn0Tpo,He Y::-200, 

OnTHManhHOe nonolKeHlle 9MIICCII0HHOll men11 II0HH0I'0 IICT0'I-
/24/ 

HIIKa II Bb!TlII'IIBa!Olllero aneKToo.na .nyaHTa ' 06ecneq11Ba10mee 

BepTIIKanhHYIO aneKTpll'IeCKYIO cpoKyc11poBKY II MIIHHManbHYIO aMnn11-

TYAY pan11anhHbIX Kone6aHHll H0H0B, Bh1611panocb Ha 0CH0Be pac'Ie-
. /25/ 

T0B Ha'IanbH0I'0 ABHlKeHHSI qacTHU Ha 3BM • B pac'IeTax IIC-

nonh30Banocb 11aMepeHHoe Ha Monen11 ueHTpa pacnpeneneH11e aneKTp11-

' qeCK0I'O noTeHu11ana nyaHT0B, TipH'IeM B 0TnH'IHe OT MeTona SK-

_/26/ , /25/ 
BHn0TeHUHane11 H3MepSin0Cb C T0'IH0CTblO 1% 3Ha'IeHHe no-

TeHUHana B Hanepen aanaHH0ll K0OpAHHaTH0H T0'!Ke, 'ITO noaBonSI­

eT BB0AIITb HenocpencTBeHH0 B 3BM peaynbTaTbl HSMepeHHll, UnSI 

cpaBHeHHSI paC'ISTbl TpaeKT0pHfi II0H0B np0B0AHnHCb B 0AH0P0AH0M 

11 · peanhH0M MaI'HHTHoM none; np11Be_neH· npoc:Tofi cnoco6 ·onpenene­

HHSI B peanbH0M none aMnnHTYAhl pan11anbHbIX Kone6aHHH, Bbl3BaH­

HblX HeT0'IHbI.M ueHTpllp0BaHlleM op611T, 
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P11c. 4. BepTIIKanhHblil IICTO'IHIIK MHOI'03apll,C1HbIX IIOHOB AByxMeTpO­

BOI'O UIIKnoTpoHa: 1 - HIITb HaKana, 2 - noAorpeBHOll Ka­

TOA, 3-_ raaopaapllAHall KaMepa, 4 - Mon116,C1eH0Ball n11H­
aa, 5 - aHTIIKaTO.ll, 6 - AepJKaTenb KaTO,Cla II aHTIIKaToAa, 

7 II 10 - CTanbHall 'IaCTb IIITOKa, 8 - 1130nllTOp, 9 - Aep­

JKa'tenb HIITll·;· 

10 

·1 ~, ,, 
r 
! 

l '( 
:\, 

ITHTall riiaBa ):IIICCepTaUIIII CO,ClepJKIIT SKcnep11MeHTanbHbie 

11 paC'IE!THbie pa6oTbl no Bb!BOAY ny'IKa II3 AByxMeTpOBOI'O UHKno-
.. . ·1211 
TpoHa ABYMll paann'IHbIMII MeTO,ClaMII : nepeaapll,CIKOll IIOHOB 

. ' 

11 npll nOMOIIlll sneKTpocTaTII'IeCKOI'O ,ClecpneKTopa B KOM61IHau1111 

C cpoKycnpyI01IlllM
0 

MaI'HIITHblM KaHanoM. CymecTBO npe,ClnOJKeHHOI'O 

/28/ 
B na6opaToplllI MeTO,Cla Bb!BO):la ny'!Ka TllJKenbIX IIOHOB nepe-

aapllAKOll nOHllTHO II3 p11c. Sa: TllJKenbIIl IIOH, nona):lall Ha KOHe'IHOM 

pa,C111yce B nepeaapllAHOe ycTpollCTBO, II3MeHlleT CKa'IKOM CBOll 

aapllA, BcneACTBHe qero paAnanbHOe ABIIJKeHIIe ero OKa3bIBaeTCll 

• /29/ 
HeycTOil'IIIBbIM. BnepBbie STIIM MeTOAOM nony'IeH BHeWHIIII ny'IOK 

; /30/ 
Ha KOTOpOM npoBOAllTCll !plI31I'IeCKlle SKcnep11MeHTbl , TaKIIM 

MeTOAOM Henb3ll Bb!BeCTII Bee IIOHbI, YCKOplleMbie Ha UIIKnoTpOHe 

·Y-200 ( CM, pnc, 5) 1 nosTOMY Anll Bb!BO):la APYI'IIX IIOHOB np11MeHeH 

• /31/ 
sneKTpOCTaTn'IeCKIIII MeTOA . , 0TKnOHeHlle 'IaCTIIU c paBHOBeCHOll 

op611Tbl Ha KOHe'IHOM pa,C111yce ocymecTBnlleTCll 30-rpaAyCHblM ,Clecp­

neKTopoM, pacnonoJKeHHhlM BHyTpn AyaHTa, npn rroTeHu11ane 22-

40 KB, Pa):lnanbHaR cpoKycllpOBKa nyqKa AOCTIII'aeTCll np11 noMOIIllI 

/32/ 
Tpe~sneMeHTHOI'O CTanbHOI'O Mai:-HIITHOI'O KaHana I paaMelI{E;H-

HOI'O BO_ BTOpOM ( no --rpaeKTOplllI OTKnOHeHHOI'O ny'!Ka) xonMe. 

Orn11q11e npnMeHeHHOI'O Ha UIIKnOTpOH8 Y-200 KaHana COCTOIIT 

B TOM, 'ITO Anll npoCTOTbl II3I'OTOBneHllll WIIMMbl BbIITOnHeHbl II3 

/33/ 
npyTKOB Kpyrnoro ceqeHllll I ,CIIIaMeTp KOTOphlX OKOH'IaTenbHO 

no,C161Ipancll SKCnepnMeHTanbHO, 

Ha OCHOBe peaynhTaTOB, nony'IeHHbIX npn C03AaHIIII ABYXMeT­

·. poBOI'O UIIKnoTpoHa, cnpoeKTllpOBaH coopyJKaeMb!Il B_ 011Hl1 qeTbl­

pexMeTpOBblil 1130XpOHHblil UIIKnoTpOH TSIJKenbIX IIOHOB C nepeMeH-

_ /34/ . 
HOll SHepr11en . • OcIDBHbie napaMeTpbl II. II,Clell npoeKTa STOI'O 

ycKopnTenll CO,ClepJKaTCll" B WeCTOil rnaBe. B uenoM STa MaWIIHa 

noA06Ha ycKopnTenro Y-200. 0Tnll'Ille COCTOHT B TOM, 'ITO II30-

xpOHHblil pelKIIM ycKopeHllll IIOHOB B IIHTepBane SHepr11n 1-SOMsB/HyKn, 

o6ecne'IIIBaeTCll npll 113MeHeHIIII ypoBHll cpe,CIHero M8I'HIITHOI'O 

nonll B npeAenax 16-20 KS (p11c, 6). 3To 06CTOl1TenbCTBO C yqe-

TOM B03MOlKHOCTII IICnOnb30BaTb Anll YCKOpeHIIll IIOHbl C paanlI'IHbIM 

aapll,CIOM no3BOnllT nony'IHTb ny'IKII 6bICTpblX IIOHOB AaHHOI'O sneMeH-
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Ta B nmpoKOM IIHTepaane SHepr11ii. B TO lKe BpeMlI BbieOKOe 3~a­

qeH11e npo11aaeneH11lI Hr sToro yeKop11TenlI (eM. p11e. 1) o6eene-

q11T yeKopeH11e IIOHOB Xe~~~ 

6apbepa Ha TlilKenbIX linpax. 

no SHepr1111 Bb!llle KynoHOBeKOI'O 

ITpo6neMa yeKopeHlllI 110H0B aeex sneMeHTOB nep11on11qeeKoii 

Ta6n11ub1 n.11. MeHneneeaa npeneTaBnlieT qpeaai,1qaiiHo 6onb111oii 

IIHTepee nnlI eoapeMeHHOii linepHoii ¢11311KII II npyr11x OTpaeneii 

3HaH11ii, l1Me1011111eelI TpynHoeTII pe111eHlllI STOii npo6neMbl aaeTaB­

nlIIOT l!eKaTb HOBbie nyTII. Bb16paHHbiii B na6opaTop1111 linepHblX 

peaKUIIH nnlI pellleHlllI STOii npo5neMbl Tlln yeKOpllTenlI - eeKTOpHo­

¢0Kye11pyronmii UIIKnoTpOH e BbieOKIIM ypoBHeM MaI'HIITHOI'O nonlI 

rrpeneTaBnlieTelI Ha116onee nepeneKTIIBHhlM. 3Kenep11MeHTanbHoe 

113yqeH11e oeo6eHHoeTeii TaKoro yeKop11TenlI, Bb1rronHeHHoe Ha nayx­

MeTpOBOM UIIKnOTpOHe, nano B03MOlKHOeTb rrptio6peeTII 0611111pHblii 

MaTep11an, Ha OeHOBe KOTOpOI'O p83pa6oTaHbl npoeKTbl nono5Hb!X 

yeKOpllTeneii e 6onbllll!M n11aMeTpOM rronroeoB: qeTbipexMeTpOBOI'O 
/6/ 

11 soebMIIMeTpoaoro • CoopylKeH11e noenenHero rroaaon11no 6h1 

yeKOpllTb IIOHbl seex sneMeHTOB BnnoTb no u . ' 
OeHOBHbie BbIBOnbI n11eeepTau1111 esonlITelI K eneny1011I11M. 

1. CoopylKeHlleM nayxMeTpOBOI'O 1130XpOHHOI'O Ul!KnOTpoHa 

TlilKenhlX IIOHOB Ol1Hl1 SKenep11MeHTanbHO noKaaaHa B03MOlKHOeTb 

rrbnyqeHlllI BbieOKOI'O ypoBHlI MaI'HIITHOI'O rronlI e Heo6xon11Moii rny-

611Hoii a3l!MyTanbHOii aap11au1111 B 1130XpOHHOM UHKnOTpOHe 5onblllOI'O . 
n11aMeTpa. ITp11 9TOM nonyqeHl!e TaKOI'O ypoBHlI nonlI He eBlI3aHo 

e qpe3MepHbIM _ysen11qeH11eM M_OIIIHOeTII Boa6ylKneHlllI. llnll Beea 

sneKTpOMaI'HIITa, a noeT11raeTelI pa:u11oaanbHOii KOMnOHOBKoii yeKo­

pll~enlI. 8 peaynbTaTe Bee, MOIIIHOeTb IlllT8HlllI II eTOl!MOeTb yeKO­

p11TenlI OK83blB8JOTelI MeHblllllMII, '!'eM y UIIKnOTPOHa Toil lKe SHep­

I'IIII, HO e Hll3Kl!M "ypoBHeM M8I'HIITHOI'O nonlI. 

2. Onb!Tbl no yeKopeHIIIO II Bb!Bony nyqKa TlilKenb"iX IIOHOB, 

BbmonHeHHbie Ha nsyxMeTpOBOM UIIKnoTpOHe, noK83blB8IOT, qTo erre­

u11¢11qeeK11e aanaq11 UIIKnoTpOHHOH TeXHJIKII, B03HHKarom11e B eBlI3ll 

e yMeHbllleHlleM aaaopa, 113MeHeH11eM reoMeTpllll yeKOplIIOIIIIIX aneKT­

ponoB II T.n., MOI'YT 6b!Tb yene111Ho pellleHbI. Bo3MOlKHble 3a eqeT 

L 
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eHHlKeHlllI anepTypbi nyaHTOB H KaMepbl yeKOpHTenlI nononHnTenbHbJe 

noTepH IIHTeHellBHOeTl! He Ha6nronan11eb. 

3. Paapa6oTaHa n sKenepnMeHTanbHO npoBepeHa 6116n110TeKa 

Bb1q11en11TenbHbIX rrporpaMM, noaaonlI1011Iasi nposon11Tb Ha 3BM 

06rn11pHblii Kpyr paeqeTOB no onpeneneHHIO TpaeKTOpllH, l!OHOB 

B ueHTpe, napaMeTpOB paBHOBeeHblX op611T, TpaeKTOpllH BbIBeneH­

HOI'O nyqKa ll np. e 11enonb30B8HHeM n!lHHbIX 113MepeHl!lI enolKHOii 

Tonorpa¢11H MaI'HHTHOI'O nonlI H30XpOHHOI'O UIIKnoTpOHa. ilnlI rro­

nyqeHHlI STHX naHHblX paapa6oTaHa eKopoeTHalI MeTon11Ka l!3Mepe­

HHlI MaI'HIITHOI'O nonlI. 

4. Paapa6oTaH npoeKT eoopylKaeMoro B Ol1Hl1 qeTbipexMeTpo­

aoro l!30XpOHHOI'O UHKnOTpOHa TlilKenhlX l!OHOB e rrnaBHO peryn11pye­

MOii SHepr11eii, reHep11py10II!IIH rryqKII ll~HOB Jiro5b!X sneMeHTOB 

annOTb no KeeHOHa. B oeHoBy npoeKTa nonolKeHbl SKenep11MeHTanb­

Hbie naHHbie, rronyqeHHbie Ha nayxMeTpOBOM UIIKnoTpoHe, 

OeHOBHbie peaynbTaTbI, Henonb30BaHHb!El B n11eeepTau1111, 
/5-13 15 21-2729313234/ 

ony5nl!KOBaHbl B pa6oTax ' • ,. • • ' • ' n0Knanb1-

Ban11eb Ha rrepBOM Beeeoro3HOM -eoaemaHHII no yeKop11TenlIM 3~plI-
. /1221/ . 

)KeHHblX qaeTl!U B MoeKBe • • Ha HaUHOHanbHOH KoH¢epeH-
/6/ 

UHH no yeKOpl!TenlIM aaplilKeHHbIX' qaeTl!U B BarnllHI'TOHe II 6b1-

n11 npeneTaaneHbI Ha MeJKAyHaponHyro KoH¢epeHuHro no 11aoxpoH­
/8 27/ 

HblM UIIKnoTpOHaM a 0Ke¢opne , ' • 

Bee ,pa60Tbl Bb!IlOnHeHbl B na5opaTOpHII linepHbIX peaKUHH 

Ol1Hl1. 

n H T e p a ~ y p a 

1, r.H. <Pnepoa. ITpenp11HT Ol1Hl1, P 15-4315, ily6Ha ( 1969). 

2. B.A. KapHayxoB 11 np. AS, 11, 310 ( 1964). 

3. r.H. <Pnepoa II np. Y<i>H, T. 100, Bhm. 1, 45 ( 1970). 

4. R.S. Livingston. ORNL-TM-2662, rep, on Int. conf. on 
Nucl,. Reactions Induced by Heavy Ions, Heidelberg 
(1969). 

5, B.C. An¢eea, r.H. Blinoa, A.<P. n11HeB, B.H. IToKpOBeKHH, 

B.A. CaaenbeB, B.H. THTOB, B,A. 4yrpeea, H.A. lllenaea, 

ITpenpHHT Ol1Hl1, P-2693, ily6Ha ( 1966). 

15 



6, I.A. Shelaev, S,I. Kozlov; R,Tz, Oganessian, Yu,Tz, Oga­
nessian, IEEE Trans, on Nucl. Sci,, NS-16, 802 (1969), 

7, H,A, lllenaeB, C,H, KoanoB, P,U, Oraaecsrn, 10,U, Oraaecsrn, 

B.A. l.JyrpeeB, Ilpepl!HT omm, 9-3688, Lly6Ha ( 1968)., 

8, I.A. Shelaev, S,I, Kozlov, R,Tz, Oganessian, Yu,Tz, Oga­
nessian, Report on Int, Conf, on Cyclotron, Oxford 
(1969), 

9, 3,r, HMaeB, C,H, KoanoB, P,ll. Oraaecsrn, c.r. <l>e<j)l!noBa, 

n,n, l.JenHoKoB, H,A, lllenaeB, Ilperrp11HT OHHH, 9-3713 ( 1968), 

10, H,A, lllenaeB, C,H, KoanoB, E,A, KneH11H, Coo6meH11e OHHH, 

P9-5033, .lly6Ha ( 1970), 

11, H,A. lllenaeB, · C.H. KoanoB, P,U, Oraaecsrn, c,r. <l>eqll!noBa, 

Ilperrpl!HT OHHH, P9-4233, Lly6Ha ( 1968). 

12, H,A, lllenaeB, C,H, KoanoB, P,U, OraHecsrn, .lloKnan Ha IlepBOM 

BCeC0IO~lH0M CoBemaHl!ll II0 ycKop11Tem1M aapSllKeHHhIX 'laCTllII, 

MocKBa ( 1968), 

13, H,A, lllenaeB, A,H, HBaHeHKo, C.H. KoanoB, P,U, OraaecSIH, 

B,A, l.JyrpeeB, Coo6meH11e OHHH, P9-5047, .lly6aa ( 1970), 

14. A.r. AneKceeB 11 AP, MelKAyHapoAHaSI KOHtpej:JeHIIl!SI II0 ycKop11-

TenS1M, .lly6aa, 1963 r, AH, 600 ( 1964)~ 

15, H,A, lllenaeB, A,C, An<jJeeB, B,M, H11KonaeB, C,H, KoanoB, 

P,U, OraaecSIH, Coo6mea11e OHHH, .lly6Ha ( 1970), 

16, P,U, OraaecHH 11 np, A3, 1§, 385 ( 1965), 

1 7,D.J. Clark et al.Nucl.Instr, and Meth,, ·1§.i 191 1 (1962 ), 

18, W,P, Johns0n, Proc, of Int, Conf. on Sector-Focused Cyc­

lotr.on and Meson Factories, 279m, Geneva (1963). 

19, K.A, Mackenzie et al, Nucl,Instr, and Meth,, ~ 12, 

177 (1962), 

20, ,T,H, Johnson et al, IEEE Trans, on Nucl,Sci,,, NS-16, 

438 (1969). 

21, H,A •. lllenaeB, C,H, KoanoB, P,ll. OrirnecHH, .lloKnan Ha nepBoM 

BCeC0I03H0M C0BelllaHllll II0 ycKopnTenSIM aapSl)l{eHHblX '!aCTIIII, 

MocKBa ( 1968). 

22, T, TayT, H,A, lllenaeB, r.M, ConoBbeBa, Coo6meHne OHHH, 

9-4368, Lly6Ha ( 1969). 

16 

23, A,C, nacJOK, H,A, lllenaeB, ro llII-IISIHb, 10.n. TpeTbSIKOB, 

nT3, §, 23 ( 1964), 

24, C,H, Koa/10B1 P,U, OraaecHH, IleK .llea rn, H,A, llienaeB, Ilpe­

rrpnHT OHHH, P-2854 ( 1966). 

25, H,A, lllenaeB, C,H, KoanoB, B,M. H11KonaeB, Coo6meHne OHHH, 

P9-5032, Lly6Ha ( 1970), 

26, r. Hanpeaw, H.A. lllenaeB, IlperrpnHT OH.HH, 2184, Lly6aa ( 1965), 

27, I,A, Shelaev, S,I, Jozlov, R,Tz, Oganessian, Yu,Tz, Oga­

nessian, Report on Int. Conf. on Cyclotron, Oxford (1969), 

28, r.H. BSlnoB, 10.u. OraHeCSIH, r.H. <l>nepoB, IlperrpIIHT OH.HH, 

1884, Lly6aa ( 1964). 

. 29, H,A, lllenaeB, B,C, An<!ieeB, C.H. KoanoB, P,U, OraaeCSIH, 

IlperrpnHT OH.HH, P9-4~31 ( 1969), 

30, S. Dalhsuren, 'G,N. Fle.rov et al. Preprint JINR, D15-4744, 

Dubna (1969), 

31, H,A, lllenaeB, B,C, An<jJeeB, C,H, KoanoB, B,H, HnKonaeB, 

P,U, OraaecS1H, Coo6meHne OHHH, P9-5037, lly6aa ( 1970), 

32, B,H, .llaHnnoB, E,A, 3arep, A,<!>, nnaeB, H,A, lllenaeB, IlperrpnHT 

OHHH, P-2588, .lly6aa ( 1966), 

33, M, Odera et al, Nucl.Instr, and Meth,, 65, 247 (1968), 

34, H,A, lllenaeB, E,Ll, Bopo6beB, E,A. 3arep, C.H. KoanoB, 

B,11, Kyaae110B, P,U. OraaecS1H1 10,U, OraaecS1H, K,H. CeMna, 

A,H, <l>nmrncoH, B,A, l.JyrpeeB, IlperrpnHT OHHH, P9-5086, .lly6-

aa ( 1970), 

PyKOIIIICp II0CTyrrnna B ll3l{aTenbCKIIfi 0TAen 

23.arrpenSI 1970 rona. 

17 


