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HccneAOBaHHe HAepHUX peaKnHn llOA AettcTBneu THllte1INX HOHOB 

npHBeno K PJUY BaJll:HUX Hayqninc orKpHTHtt: cmtre3y nenoro ceuettcna 

H30TonoB HOBNX rpancypaHoBNX aneueHT~B III, odHapyxeHm> HBneuna 

npoTOHRon pa,1tnoaKTHBHOCTH 121, CllOHTaHHoro Ae1IeHHH H~ep H3 H30-

uepHoro COCTOHHHH 131, nonyqeHHD H u3yqeHHD CBORCTB donamoro qnc11a 

. Hen~pOHOOdOr8llleHHNX HAep 141 H AP· 3TH AOcrgeHHH BO MH~rorou 

onpeAe11n11ncb reu, t1To B pacnopallteHHH 3KcnepnMeHraropoB HMe1IHCb 

ruI?eHCHBHHe llYtfKH THlltem£X: HO HOB BMOTb AO H!)HOB. aproHa. 

BM:ecTe C TeLI A1IH p~meHHH paAa HOBUX 3a,Itaq H~epHOtt ~H3~H 

rpedyD?CH nyqxn ycKope HHNX HOHOB e111e donee TH:m:eninc :meMeHTOB. 

0AHOR H3 Handonee HHTepeCHUX 3aAaq 3?0ro uanpaB1IeHHH HB1IH8TCH CHH

T83 Aa1!eKHX tpaHcypaHOBIIX 31IeLl8HTOB B pattoHe TaK Ha3HBae:irux HOBNX 

"ocrpoBOB cradn1IbHOCTH 11 HA8P /SI• CHHTe3 llOAOdHW( 31!8MeHTOB ll03-

B01IHT npoBepHTL OCHOBHHe reopeTHtfeCKHe npeAC?aB1IeHHH O npHpo~e 

HApa H Aacr HOBYD neHHYD mt~pManm> o a~epuux cMax. rronyqeHHe 

HAep C 3apHAOLI II4 H uaccott 298 B03LIOlltHO,. 8C1IH B a~epHUX peaxnHHX 

HCll01Ib30BaTb dHCTp!I8 HORII KCeHoHa H1IH e111e donee THlltenoro 31!8MeHTa. 

Il03TOLIY npodneua ycxopeHHH THxenux HOHOB cettqac HHTeHCHBHO 

pa3padarH~aexca; BO MHor~ nadopaxopnax Mnpa ripoeKTnpyn;ca· H co3-

~anrca yctaHOBKH, npeAHa3Hat18HHH8 MH nonyqeHna cnepxraxenux HOHOB 

Bcex 31IeMeHTOB, BK11DtfM ypaH / 6, 7 , 81. 
Peqiepnpyeuaa AHQC8pTanHH COAeplltHT pe3y1IbTaTH 3KcnepllUeHTa1!b

HUX H 
0

T80p8THt1e~KHX nccne~OBaHHtt, B!Ill01IHeHHUX ripn npoeKTltpOBaHHH, 

-coopyxBHHH n 3KcnnyaranHH r~eM-nHKnorpoHa OIDIR. 3ror ycKopnren», 

BK1ID~81JJIIHtt ABa OAHOBpeMeHHO padOT81JJIIHX nnK1IOTpOHa, ll03B01IH11 ll01IY

qHTb nyqKH HOHOB KCeHOHa C 3Heprnen nopMKa 7 M3BIHYK1IOH H HHTeH

CHBHOCTbD io 2,s.1010 ceK-r •. 
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n nepBoti rnaBe ,11uccepTarum auanu:rnpyroTca oellllne Bonpochl yc

Kope11u~ Tal!teJlhlX HOIIO~ C. IlOEOlllI>ID .!IBYX UIDUIOTpOIIOB. B nepBOM nun:JIO

TpOHe noHhl c sapa,110M l1 , npnoClpeTaeMou B uc:roqmme, ycKopaIOTCll 

,110 OTHOCMTCJll:,HO HeClOJII,!UOll 311epr1m - nopa,11Ka 1 l.13B/HYKJIOH. 3aTeM 

3Tll Ice ll0Hh1 HHllCeK:rnpyro:rca BO BTopon UUKJIOTpo11·, nepesapllli!:aIDTC.11 B 

ueM 11a TOHKOl1 1.m111e11H ,110 sapa,11a 2i > 2 1 H ycKOPllIDTCSI ,!laJI8e ,110 

aueprHH, onpe,11enaeMoii BeJ1Hq1rnoi1 npousBe,11e11Ha 11anpmKe1111ocTH uarHHT-

11oro IlOJlll H Ko11eq11oro Pa,!IHYCa ( HR )g_ BTOporo UHKJIOrpona. Ee.Int BeJIH

qu11a noro nponsBe,11eHHll 11a Ko11eq11ou pa,11uyce nm<lioTpo11a-HHllteKTOPa 

panna ( HR) i , TO, KaK norw.sa110 B ,!IHCCepTaUHH, cnpaBe,!IJIHBO 11epa

B8HCTBO 

2
1 
(HRt/l:i. ~ (HR)z ~ (HR1){Z- l,/l~) . (I) 

3:ro 11epaBe11cTBO nonyqe110 Cles yqexa nona pacceanna BToporo 

UHKJIOTpo11a H IT03BOJISieT YCTaHOBHTI, COOTHOlll8HHe Mel!tAY pasMepru.iH oClOHX 

y~KOPHTeJiei1 Ta.H,ll;eM-UHKJIOrpoHa. B qacrHOCTH, npH OAHHa.KOBOH 11anpll%8H

HOCTH uarHHTHOro IlOJISI B Kax,ItOM UHKJIOTpo11e KOtt8qHh1H pa,11nyc BTOporo 

118 AOJil!teH ClhlTI, B,!IBOe ClOJII>llle K011eq11oro p8J{Hyca UHKJIOTpOHa-Hlll!CeKropa. 

nanee aHaJIH3HPYIDTCSI B03MOXHOCTH YCK0p8HHH TSilit8Jlh1X HOHOB C 

IlOMOlllI>JO HMeIDmHXca B IlaClopaTOPHH a,11ep11mc peaKUHH 310-CM 
191 

H .!IBYX

MeTpOBOro /IO/ UllKJIOTpOHOD. 

3I0-CM. UllKJIOTPOII Il03BOJlaeT ycKOpIITI, TSIJ!tem,1e HOHhl C 38.PllAOM 1. 

· n Mac con A ,110 .3ueprm1 E = 250 zZ.;f.. 113B: C ero IlOMOllll:,ID MOlltHO YCKO

pnn HOHhl c Alt = n7 B pel!CHM8 nepBott rapMOHHKll H. Ale . =1~21 -

n pe:inme TpeTI>eH, r,11e Koueq11M :meprna cocTaBJISier I,I .; 0,56 l,l3B/HYKJI. 
. . . 

Ha ABYXMeTpOBOM H30XPOHHOM UMKJIOTpoue J.!Ol!tHO ycKOpllTb noin,1 C A/ t .OT 

2,8 ,110 14, 7, HCilOJII,3Yll pel!tH1m'. OT BTopon AO ce,111:,uott rapl.!OHllK BKJIXJqH

reJII>HO, T .K. 3TOT ycrrnpnTeJII, m.1eeT ,JJ;Ba 45° ,zya11Ta. Ito11eqHaJI 311epr1rn 
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.z .t. 
HO HOB cocTaBJISieT 150 l; 1 I/ M:rn/11yKJ10H • 

3HM KOHeqHyD 3HeprHD HOHOB Ha K8l!CAOM ycKopuTeJie H IlOJII,3YSICI, 

BeJIHqHHoff paBHOBecnoro sapaAa B saBHCHMOCTn oT 3HeprHH HOHOB /II/, 
MOl!tHO paccquTaTI, KOHeqHYXJ 3HeprHD CBepxTaxenmc HOHOB AJIH ABYX 

B03MOl!tHWC BapHaHTOB TaHAeM-UHKJIOTpOHa. B KaqecrBe paeloqero BapHaH

Ta Bb1Clpa11 TOT, B KOTOpOM 310-CM UHKJIOTPOH HCilOJII>3Y8TCH KaK HHJ!t8KTOP 

,!IJISI ,ll;BYXM8TPOBOro. PacqeTh1 noKa3b1BaDT, qTO AJISI JIDCloro Bapna11Ta 

TaH,ll;eM-UHKJIOTpOHa H3 HMeDlllHXCa B IlaCloparopHH YCKOpnrenen KCeHOH 

SIBJiaeTca npeAen1:,11on qacTunen, ripuoClperaDmen 3HeprHD, ,JJ;OcTaroqHYD 

,!IJIS npeO,JJ;OJieHHSI KYJIOHOBCKoro Clap1:,epa Ha ypaHe 1121. 
B nepBott rJiaBe npHBO,ll;HTCSI cxeua CHHXpOHH3aUHH qacTOTh1 H cpa.3b1 

YCKOpaDmHX HanpaxeHHH UHKJIOTPOHOB, paspaClOTaHHM ,!IJIH npe,ll;OTBpameHHH 

noreJ)bqacrun npH nepeBO,ll;e nyqKa H3 YCKOpaDmett CHCTeMH O,ll;HOro UHKJIO-
. . . . 

rpo11a B ycKopaDlllYJJ CHCT8MY ,ll;pyroro. 3xcnepmieHTaJII>HO H3MepeHHaa 

3aBHClWOCTI:, HHT8HCHBHOCTH nyqKa HOHOB BO BTOpOM UHKJIOTpOHe OT pas

HOCTH cpa.3 Mellt,ll;y B.q. Hanpal!t8HHaJ,(H UHltJIOTpOHOB noKa3b1BaeT, qro BBe

,ll;8HHe CHHXPOHH3anHH YB8JIHqHBaeT npoe '.?OK HOHOB BO BTOPOM YCKOPHre

Jie. 

Bo BTOpon rnaBe paccuorpeHh1 OCHOBHh18 ocoCleHHOCTH ycKopeHHll 

Tal!t8JlliX HOHO_B Ha UHKJIOTpoHe - mni:eKTOpe B pe:m:m.ie rpenen rap!!OHH

KH H uaueqeuu ueponpH87Ha no IlOBllllleHHD HRTeHCHBHOCTH nyqKa Ha Bh1-

XO,ll;e 3TOro·ycKOPHTeJia. CD,JJ;a 07HOCHTC8 npex,JJ;e BCero Bhlelop no~Ol!t8HH8 

HOHHOro l!CToqHHKa, npH KOTOpOM ,ll;OCTMraeTca Yl!HHMaJII,HaH BeJ!UqHHa 

aMIIJIHTY,ll;hl pa,!IHaJII,HhlX KOJieClaHHtt. ITOKa3~BaeTca, qTo B Bb1ClpaHHOM 

pe:m:m.ie ycKopemrn nOBOpO'.tOM HCTOqHHKa B a3lfMYTaJII,HOM HanpaBJiemrn 

ua 7° y.D;aeTca yBe.nHqnn .D;JIHHY nyTH nepBoro no.11yoelop0Ta HOHOB it 
TeM C&lhlM CMeCTH?I, MaKcmzyy l!OHHoro TOKa HCTOqHHKa Ha 20° B 06-
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JiaCTh nOJIOJICHTeJihHhlX (Ja3. 3To cuemeHHe npHBO,l(HT K ynyqmeHI!ll Bep

THKMhHOll <pOKYCHPOBKH B neHTpe n, CJie,n;oBaTeJihHO, K pocTy TOKa 

nyqKa Ha KOHeqHOM pa,n;nyce YCKOPHTeJia. 

IIpn ,l(BRl!cemrn Ha cpe,n;1mx pa,l(Rycax B KJiaCCHtleCKOLI UHKJIOTPOHB 

OCHOBHhle noTepn C<p()pliHPOBaHHoro B neHTpe nyqKa CB/13aHhl C <pa.30BULI 

,l(BmteHneM HOHOB. IIoKa3aHo, qTo B pexRMe TPBThelt rap¥0HHKH MRHH

liMhHaa a.MllJIMTy,n;a YCKOPRDJllero HanpaxeHHR HBCKOJlhKO Hllllte, qeu B 

pel!CHMe nepBon rapMOHnKH. 3TO CB/13aHO C TeM, qTO peJI/ITHBHCTCKOe 

B03pacTaHHe Macchi HOHa B 3TOU cnyqae MeHhme. O.n;HaKO ,l(Jl/1 T.!DlteJimc 

HOHOB noTepn nyqKa Ha cpe.n;HHX PMHYCax: Bhl3llBailTC/I eme H nepe3apa,n;~ 

KOH HOHOB Ha MOJieKyJiax ocTaToqHoro ra3a. CeqenHe nepe3apa,n;KH HOHOB 

TeM Bhlme, qeM 6onhme uacca noHa. Tax,ycpe,n;HeHHOe no 3Heprnn OT 

HYJI/1 ,n;o 1 M3B/HyKJIOH 3KcnepHM0HTMhHO H3MepeHHOe ceqeHHe nepe3a

pa,n;Kn HOHOB 132xe+8 COCTaBnaeT 2.10-15 cM2 , a ycKopaeumc B TOM 

l!Ce pel!CHMe H ,n;o TaKon llte KOHeqnon 3HeprHH HOHOB 16o+1 - 0,5.ro-15cM2• 

IIpoBe.n;eHHUe 1rn11epe mm norta3h1Ba.JOT, qTo yBenHqemrn pa3palltemm B Ka.Me

pe 310-CM UMMOTPOHa C 1,5.106 ,n;o 2.10-7 MM pt.CT. no3BOJIHT noqTH 

BTpoe yBeJIMqHTh ltHT0HCUBHOCTh nyqxa. 

B c~~3H C OTHOCHT0JlhHO MaJIW qncJIOM o6opOTOB, COBepmaeumc 

TruKemn.rn noHairn npn ycxopeHHH Ha UHKJioTpoHe B peiinme Tpenen 

rapUOHHKH, npMpOCT pa,n;nyca 3a o6~pOT BTpoe 60Jihme, qeM B pexm.ie 

OCHOBHOll qacTOThl, Il03TOMY qacn YCitopeHHoro nyqKa TepaeTC/1 npn 

BhlBO,l(e H0 TOJlhKO Ha BlfJ!P0HH0H IIJiaCTHHe .n;eqiJieKTOpa, HOH Ha 

BHemHett. )VIR ycTpaHemrn 3THX noTeph npe,n;JIOlI0HO YB0Jll!tIMTh pa.n;HMh

HYD anepTypy ,n;eq-l1!0KTOpa c 8 ,n;o 15 MM. HaueqeHU Ta!O!te nyTH ycTpa

HeHH/1 HemrneitHblX 3qi<peKTOB qJOKY.CHpYDJllero H 3KpannpyIOI!lero KaHMOB 

CHCTe1!1.I mrno,n;a nyqKa H3 310-CM· UHMOTPOHa, l!TO Il03Bomcr YM0HhillHTh 

3(l)_,0KTHBHUH 3MMHTaHC nyqKa • 

6 , 

: 

,) 

:0 

OcyniecTBnemie HaueqeHHhlX BO BTopolt rnaBe ueponpnaxnn np1rne

AeT K YB8JIHq8Hl!ll B HBCKOJlhKO pa3 HHT8HCHBHOCTH nyqxa YCKOpHT8Jl/l

HHllt8KTOpa • 

TpeThR rnaBa ,n;nccepxannn nocBaJlleHa pa3nnqHhlM BonpocaM pac

qexa, npoeKTHpoBamrn H Hana.n;KH 70-MBTPOBOH CHCTe}.ru TpaHcnopTH

pOBKH nyqxa H3 310-cu UHKnOTPOHa B ,l(BYX!!8Tp0Bllli. Cxeua Tpaccu 

npnBe,n;eHa Ha pnc.1. B.n;onh Tpaccu YCTaHOBneHu: 48Thlpe nOBOpOTHllX 

3neKTpouarHHTa, 3a,I(aDJllH8 HanpaBJI0HHe ,l(BHJXBHHR nyqKa no ropH30HTa

JlH H o6ecneqnBaDll\H8 nonHhlH yron nOBOpOTa nyqKa B 3THX MarHHTax 

121°; ,!(Ba uarHHTa, KOpp8KTHPYDJllH8 pa3HOCTh YPOBHen Me.n;naHHhlX 

MOCKOCTen UHKnOTpOHOB (3Ta pa3HOCTh COCTaBn/18T 50 MM) H C0Mh 

nap KBa,ItpynonhHllX JIHH3 ,n;na <pOKYCHpOBKH nyqKa. I{Ba,11pynonhHhl8 nHH3hl 

YCTaHoBneHhl B,n;onh HOHOnpoBo,n;a npn6nH3HTe~hHO paBHOM8pHO Ha paccTOR- · 

HHH g.!IQ M 0,l(Ha OT ,n;piron. ITOBOpOTHUe uarHHThl H MarHHThl CMell\BHH/1 
. ' . 

nyqKa no BBPTHKMH pacnonOJIC8Hhl B 11ecxax HaX:Ol!C,1(8HH/I npoMelltyToqHhlX 

CpOKYCOB, onpe,n;eneHHhlX pacqeTHhIM nyTeM. Ha BX0,1(8 B .n;ByXMeTpOBhltt 

UHKnOTpOH HaXO,l(RTC/1 DCTHPOBOqHun 3Jl8KTpOMarHHT, ll03B0JlRDll\Htt nnaB-

HO MeHRTh yron BBo,n;a nyqKa B npe,n;enax :2°. 

IIo.n;6op pa6oqnx 3HaqeHHlt TOKOB B 3n8KTpoMarHHTax H nHH3ax 

npoBo,n;nnca 3KcnepmieHTanhHO nyTeM nocne,n;oBaTenhHOlt Hacxponrrn n 

CpOKYCHpOBKH nyqKa B Kru:t,1(01! H3 npoMextyTOqHblX CfOli,YCOB. O.n;nonpel.leHHO 

C 3Tl!l,I JlCTl!pODclJlOCh ropH30HTMhHOe H Deprm:e.Jlhlloe l1CJI0:!3HIIC Jll!H3, 

o6ecne qnnaDJllHX ,1(8.HHllH npoMell:YTOqHhl,_. 4JO.KYC. 

~OKycup~BKa cqHTMUCh ,),l(OBJieTBOP!!T0JlhliO~i, 1:or,n;a Bhll10il!UiJ!l!Ch 

cne,n;ynuurn rpeCloBaHun: u306p8.1IeHne 11yq1m B qioKyce M0HhlllB r,:pyra 

,JtaaJ.107)0i; Lt c11; npn YM8Hhill0HUH TOKa B JlUH3ax pa311epu nyqr,:a yBeJIH

quBimrca, HO IlOJIO:leHne UBHTpa T/ll!t8CTH H306pal!t8HH/I OCTaeTC/1 Ha 

OCH HOHOnpoBO,n;a; HHTBHCUBHOCTh IlYKKa B q~KyCe'COCTaBnaer He M8H88 
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f. 1· 

90% HHT8HCl-lBHOCTH nytJKa na BblXO.rte H3 310-c.u UHKJIOTpoHa. B pe3YJU,TaTe 

rmaTeJihHOll DCTHpOBKH Bcex 3JI8M8HTOB TpaKTa H no.rt6opa OOTH)l8.J(hHHX 

311aqem1n TOKOB 3JI8KTpoMarHHTOB H Jil-lH3 K03qxpHUH8HT npoXOllt,It8Hl-lll 

nyqKa HOHOB no rpaKTY COCTaBl-!JI OKOJIO 7(JJ{,. 

0CHOBHbl8 norep1-1 l-!OHOB KQ8HOHa B CHCT8Me rpaHcnopTHPOBKH CBH3aHbl 

C nepe3apa.rtKOli Ha OCTaTOqHOM ra3e l-lOHOilPOBO,Ita. ll3MepeHHe cneKTpa 

3apa.rtoB, oclpa3yroD1l-!XCH HOHOB noKa3ano, qro nepe3apa.rtKa H,IteT c no

repeli 3JI8KTpOHOB: npH rpaHcnoprnpoBKe BOChMH3apa.rtHWC HOHOB HaciJIIO

.I(aIDTCH l-!OHbl c 3apa.rtOM .I(O 13 BKJIDql-!T8JihHO. Pacloqee ,ItaBJI8HH8 2.10-6 

MM pr.er. oclecneq1-1Baercsr B HOHonpoBo.rte c nOMOJllhIO 9 HacocoB rnna 

BA-0,5. 

IDDB:eKu1-1a TSillteJimc l-!OHOB B .rtBYXMeTpoBhlli UHKJIOTpoH, nx nepe3apa.rtKa, 

YCKOpeHHe H nepBHe 3KCil8pl-!M8HTbl C nyqKOM HOHOB KC8HOHa, OllH9~TI~ c 

caHH B . q8TB8PTOli rJiaBe .I(HCceptaunn. BbICOKall 3qx'peKTHBHOCTh HH

llt8KUHH HOHOB B UHKJIOTPOH H 3axBaT DX B pexHM YCKOpeHHSI odecnequBa

lOTCH_pemeHl-!eM .ItBYX OCHOBHblX 38,ltaq: Bbl6opou pa3M8POB H TOqHoro no-· 

JIOllt8HHll nepe3apa.rtHOll Ml-!1118HH H TJllaT8JihHOR <pOKYCHpOBKOR nyqKa Ha 

Ml-llli8HH. P8,ltHMhHOe H a3l-!lzyTaJihHOe IlOJIOllt8HH8 Ml!llleHn, o6ecneqHB8.IlJll88 

MH!Il-lMaJihHOe OTKJIOH8HH8 U8HTpa op6HT HOHOB nocJie nepe3apa.rtKH OT 

ueHrpa ycKopnrena, paccqHTHBanoch no cneunanhHOli nporpa.MMe Ha 

3BU C HCilOJih30BaHHeM paHee H3MepeHHOll Kapw MarHHTHoro IlOJIH .I(Byx

MeTpOBoro UHKJIOTPOHa 1151• Trutne pacqeTbl 6HnH BblllOJIH8Hbl .I(JI~ l-lOHOB 

c pa3nnqm111 3apsr.rtoM nocne nepe3apa.rtKH c uenhro onpe.rteJieHnsr odnacrn 

pa60lJHX TIOJIOllt8HHll nepe3apa.rtHOli MHlli8HH. 

~JIil ycrpaHeHl-!ll 3qxp8KTa p8,!tHaJihHOli .I(8<pOKycnpoBKH KpaeBblM Mar-
,-, ' 

HHTHblM none:1.1 .ItBYXMeTpoBoro UHKJIOTpOHa Ha ero BXO,Ite ycTaHoBJieH 

p8,!tHaJihHo-qxrnycnpyromnn JKeJie3Hlili Ma.rmrrnllit KaHan, aHanornqHuR npn

MenaeMouy npn BHBo.rte nyqKa 1161. EJiaro.rtapa 3TOMY,.rtO 30% nyqKa, 
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HHllt8KTnpyeMoro B .ItBYXM8TpOBblit Izy!KJIOTpoH, OKa3blBaerca C~Kycnpo

BaHHblM Ha nepe3apa.rtHYD Ml-!lll8Hh pa3MepoM 0,9 CM no p8,!tl-lYCY l-1 

2,8 CM no Beprniann. 

Ilepe3apa.rtnasr Ml-!lll8Hh H3rOTaBJIHBaJiaCh H3 rpa~nTa li HMeJia TOJimHHY 

40 !.!Kr/cu~ npn 3TOM .rto 13% noHOB xe+a. npnodperaer 3apa.rt 27. 

3ra Beiruq1ma H3Mepanach 3Kcnepro.ieHT~hHO /I7 /. C U8Jlhl0 CHIDC8HHH 

T8IlJIOBOli Harpy3KH MID!l8HH TIOCJI8.I(HHSI 6Hna ~C,IteJiaHa B BH,Ite KOJ!h-

ua .rtna.uerpo11 90 MM. l\OJihUO Bpamanoch co crtopocnro 

500 06/MHH. BpeMSI lltH3Hl-! TaKOtt MHlll8HH COCTaBJIH8T 50-70 qacoB. 

IlepButt nyqoK noHdB 132xe+27 HHT.eHcHBHOCTMJ rd> ceK-.c ciblJI no

nyqeH B aBrycre 1971 ro.rta • .ltJisr Il0.I(TB8pllt.I(8HHH ~KTa YCKOpemm HOHOB 

KC8HOHa o6Jiyqanach TOJICTasr Ml-!lll8Hh H3 MarHl-!ll 8CT8CTB8HHOro 1!30TOTI

l!Oro cocraBa, B pe3ynuare qero Ha6Jiro.rtanoch oclpa3oBamre n3oronoB 

. I5l-I53 1.)J 1181_ OCHOBHOH pe3yJiuar 3Tl-!X om,TOB 3aKJiroqanca B 

• Ha6JIIO,It8HHH nepBOli M8PHOli peaKUHH C YCKOP8HH11MH HOllaMH KC8HOIIa. 

B 3KCnepweHrax no o6Jiyqemm 6onee Truitenwc MHmeHe·n - raurana, 

BHCMyra,ypaHa/I9/ HCTIO~h30BaJIHCh HOHbl ca.uoro TITTteJioro H30TOna:Kce

HOl!a - 136. 3.rteCh yxe nepBHe OTiblTbl ITOKa3aJin, qro 3Heprm1 HOHOB 
136xe +

27 H8.I(OCTaroqna, no3TOMY B .rtaJihHeitllieM norpecloBaJIOCh YCKO

pau HOH11 C 3apa.rtOM +SO. J;)ra nonyqemm HOHOB C TaKID.! 3apa.rtOM H 

CHHXpOHH3au1rn YCKOPHIOJllHX,HanpmxeHHlt odeHX MalliHH OKa3aJIOCh ueodxo

AHWDI nepe!TH Ha JIO~cM IU{KJIOTpOHe OT ycKopelllR BOChMH3apH,ItHblX 

HOHOB K ycKopeHHD ,It8BHTH3apll.I(HHX. 

3KcnepHU8HTH no ycKopeHMIO l!OHOB Kcenona n npO,l\OJJY.rnTeJihll11li OnLIT 

3Kcnnyararurn TaH.IteM-UHKJIOTpoHa noKa3amr, lJTO npu r1:1areJihH01i uac

TpoTIKe Bcex 3JJeJJeHTOB ycKopnTeJihHoro rpaKTa 11 c11cre1m rpaucnopru

poBK!l OO!i\all 3tI$KTHBHOCTh YCK0pl!T8JJSI (OT BiJXO,l\a H3 -~IO-Cl! UUKJIO-
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Tpona ,liO !:;J,13lltJ8CKO'.i l,U!Illem1) COCTaB}llI8T 0,02. B ,1111ccepxauu:n npn

BO,li/ITC/l ITPH'lll!ILl pa3JllltJIILIX rroxepb, Ilpn 3TO!.i MaKCIDlallbHall llHTeH

CllBHOCTh IIYtJKa l!OHOD 136xe +SO na cpv!3lltJ8CKOll !Jllll18Hll ,!IOCTHraeT 

2,5.roiO ce1-:- 1 , a ycpe,11nennaR sKcru1yarau11onnaa - I.1010 cer,-
1

• 

j(aJiblleiir1ee conep!UeHCTBOBan:ti8 TaIJAeM-ItllKllOTpona, 110Bhllll8Hl18 

Ha,118);:nocrn H CTaCiHJlhHOCTll padOTl,I OT,lle}lbHllX CllCTeM sxoro C}!OlltHOro 

ycr;op!!T8}1!J II03DO}ll1T IlO,!IH/ITb MaKC!lMaJlbHYD llHT8!1CllBHOCTb nyqKa ,110 

IOU cer,-~ 'I'ej.! caJ.IW.I llHT8HCIIDIIOCTh nyq1ta taIJA8K-ItHitJI0-

TpOHa OIDIH, ~lilt !13 YCKOpllT8l1eR KO?oporo npoeKTHpOBMCff ll 

CTPOMCR des yqera ocodeHHOCTett taIJAe.MHoro pex!Ola, OKaJreTCll TOA 

xe B8l1HtIHHH, '!TO l1 B ]!YtJ!UHX sapyOexHHX npoeKT8X ycKOpHT8l1eR Kac

Kcl,l{HOro rnna, cneunanLno paspaOaximaeuwc ,11na ycKopeHna cBepxTR

xenwc llOHOB. 

B saMDt1enm1 ,!IHCceprattHH aHMH3HPYDTC/l B03MOlltHH8 IlYTH peme

Hll/l npodne1.m YCKOpenna HOHOB Bcex 3}leKeHTOB Bil}IOTb ,110 ypaua. 

IIoKa3liBaeTcR, '!TO B OIDIH 3Ta 3cl,l{atJa MOllteT dHTb pemeHa nocne pe

KO~CTPYKUH!l 310-cM UHKllOTpona B qeTHpeXMeTpOBHR 1201. Tor,11a c 

IlOMOlllbD TaIJAeM-ItllMOTpona, BK}!DtJMlllero ttetupexMeTpOBHlt ItllMOTPOH 

B 1,aqeCTBe l!HJKeKTopa l1 ,Jl;ByXMeTpOBHll -B KattecTBe OCHOBHOro,HOHH ypa

Ha MOlitHO YCK0pl1Tb ,11;0 :rneprllll 7 M3B/HyKnou l1 BHJlle.HnTeHCl!BHOC'ib nyq

Ka B 3TOJ.1 CJiytJae COCTaDHT np111.1epno IOIIceK-I .PaCCl.!OTpeHH Taiae .IIPY

rne BapHa.HTU YCKOpHTe}IR TaxenblX llOHOB, C IlOMOIJU,D KOTOpblX UOlltHO 

IlOJIYtJHTb IlY'IKll donee BUCOKOll HHTeHCllBHOCTH. B KatteCTBe O,Jl;HOro 113 

nepcrreKTHBHWC Bap11aHTOB TaKoro ycKOpHTe}IR MOllteT OHTb MBmHHa, cos

laHnaa Ha OCHOBe paspadaTHBaeMoro B omrn KOJIJl8KTHBHOro MeTO;i;a 

ycrwpemrn sapaxennwc qacrnu 12.11 • HaK noKasuBaDT oneHKu, xaKon 

ycKOPHT8Jlb Il03BO}IHT IlOJIYtil!Tb nytJKH T/lllt8}lllJC HOHOB HHT8HCHBHOCTbD 

10 

1012 - 1013 cei1• O;i;naKo MeT0,11 KORJieKTHBHoro ycKopeHHR naxO,!IHT

C/l e111e B CTcl,l{Hll sKcnepHMenxa, nosTOMY BHCKa.SUBaetca npe,11nonoxen11e, 

tITO ,11;}1/l nonyqemia nytJKOB l!OHOB ypaHa l1 ,11pyrmc 31I8M8HTOB HHTencnn

HOCTbD 1013 ceK-I npaKTHtI8CKll nauOonee ocy111ecTBHMliM llBl!JIOCb Ou 

cos,11aH11e .11octatot1HO OonLmoro ItllMOTpona, cnocoOnoro Oes nepesa

PR.IIKH YCKOpllTL TaKHe nytIKH ,11;0 neodxojHMOll snepruu. 

OCHOBHUe BUBO,Jl;li ,11v.cceptau1111 CB0,11;/ITCll K C}l8,!IYD!ll8MY: 

I. BnepBHe B M!lpOBOll YCKOP!lT8}1LHOll T8XH!1Ke ocy111ecTB}l8l!O nocne

,!IOBaTelibHOe ycKopenne Tllllt81IUX llOHOB C IIOMOIJU,D .IIBYX UllMOTPOHOB, 

Coe;i;HHenue.B e;i;unyD ycKOpnTelILHYD CllCTeMY )IByx UHKlIOTpOHOB rrp11Beno 

K cos;i;aHHD KatteCTBeHHO HOBOro THIIa YCKOPHT8}1/l - Tan;i;eM-ItllMOTpona 

Tlllltenmc HOHOB. B 3TOll ycxaHOBKe OTHOCHTelILHO MMosapa;i;nue 110HU 

ycKOpiIDTCll Ha yc1topmene-11nxeKTOpe; B Katt~CTBe KOToporo llCll0}1L3Y

eTca 310-CM MaCCHtieCKllH ItllMOTpOH 01mn, ,11;0 3Hepnrn nopMKa 

I M3B/nyitlloH, 3aTeM HHlltOKTllPYDTC/l BO BTOpoll - .IIBYXJJeTpOBUll ·usoxpon

HUfl, r~e 1100}18 nepespp/l.IIKU np1106peTaDT sneprHD 7 MsB/HYKllOH 11 

Bume. 

2. C IIOMOIJU,D TaIJAeM-UliKllOTPOHa Bnepnue rronyqeHU nytJKll llOHOB 

ruenux 3}leMeHTOB, naxo.nalllllXC/l BO BTOPOH Il0}10BHH8 TadnHitU 

,n.R.11eIJAO}leena, a l!M8HHO: nonytJeH nyttOK HOHOB 136xe +SO l!HT811CHB

HOCTLD 2,5.IOIO ceK-:t c 3Hepr11en BJ:mle 900 !JsB. Od111aa 3qxpeKrHBHOCTL 

CHCTeMU TpaHcnopT!lpOBKli rry,ma, ero HHllte_KUHll, ncpesapMKll l1 IIOC}le

,nyD111ero ycKopeHH/l B ,Jl;BYXMeTpOBOM Ul!MOTpoHe ,Jl;OCTUraeT 2%. 

3, ITO)). ,neHCTBH8.U dhICTpliX HOHOB KC8HOHa ua6JID,llallllCL rrepBble R,ll;ep-

Hue peaKitHH 11 dWI KatJeCTB8HHO HCC}le,Jl;OBaH MexaHl!31! B3aHM0,11;8llCTBH/l 

3THX liOHOB C MPa.MV. pa3Jll·ltJHb!X mnuenel1 - 11arnm1, BllCMyra, ypana 

ll ;i;p. YcTOlltJUBaSI pa60Th Tc..H.liCl!-UUl'..llOTpoHa Il03BO}IHJla rrpUCTYilllTL 

II 
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x BHIIOBHeHJ[J) npoxol nporpa!O[H ~•snecux xccne.itoBaHJlll Ha uyq:JtaX 

HOHOB KCeHoHa. 

·4. H8ll:eqeus JtaJILHebxe uyra Yl8JIIA8HHS .aces H llll'J:8HCHBHOO?B 

nyqxou ycxopaewsx HOHOB. Cl>.ita ouocncJ! npeZJte ucero pexoucrpyx

nHS 310-cw nllltJ[orpoua B qerHpeXMerpoBwt. Tor.ita Ha ra11,1tew-nJ1Uo

rpoHe OmlR c qerHpexwerpoBHK nJ11tJ1orpoHOll B xaqecr1e J1BJ;eKropa 

noaBH?Ca B03llOZHOC?L nonyqnL uyqx• HOHOB BC8X 3A8K8H%0B BUBO?L 

JtO ypaua c aueprHel, npeBHlla.D•eA xynoHoBcKJlll 6apoep Ha razensx 

KHlll8HSX, H HH?8HCHBHOC?LD JtO l0ll,C8K-I. 

OCHOBHl:le pesynLtarH, HCllOAli30Ba.HHl:l8 B JtHCcep:rano,JtOUa,ltl:lBa

JIHCL Ha KeZJtYHapoJtHOI KOH~epeHnHH_no noiyqeHHJ> H ycxopem razeasx 
HOHOB B ClllA, Ha·Mez.ityHapo.itHOI ROH~pemtBH no HSOXPOHHHII ~mt.11orpo

Hall B Kaua.ite, npe.itcrauneHH Ha rperLe BcecoDSHoe coBe~aHHe no ycxo

pJI'renax sapaxeHHHX qacrmt B HocxBe H ony6auoBaHH B padora.x 

/IO,I2,IJ,I7,I8,I9,20 /. 

Bee pae!OTH BHUOJIH8HH B naooparopHH iuepHHX pe~Jlll Omli. 
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