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8 HaCTO~wee BPCM~ ny4KM T~~ Cil~X MOHOB KpOMe TDaAM~MOHHOtn 
npvtMCHCHH~ B ~ACPHO-~H3M4CCKMX 3KCncpHMCHTaX BCC WHPC MCnOJ1b-
3yiOTCfl a npHKllaAHbiX ~<ccneAOBaH~<~x ~< npoMbiWllE'HHOCT~< i :J . YcKo-
p~<ren~< MOHOB /J1H Hei1Hbli1 yCKOpMTCilb ,~HKJlOTpOH 1 01HXp0TPOH/ CJlO)ol tibl 
no KOHCTPYK~~<~< , AOPOr~<, All~'~ ~<X 3Kcnnyara~~<~< rpc6yercR BbiCOKo
KeanM$M4~<POBaHHbli1 nepcoHan. 3ro 8 3Ha4~<TellbHO~ creneHM CH~<~acr 
B03MO~HOCTM npi1KllaAHOrO npHMCHeHM~ ny4KOB MOHOB . 

B crarbe o6cy~Aaerc~ ~11Klll14eCKMi1 ~<HAYK4HOHH~i1 ycKOPMTCilb 
/U~Y/, no np11H411ny 6JlH3KMi1 K 6eTaTpOHy, M TaK ~e ,KaK 6eraTpOH,
npOCTOi1 no KOHCTPYK4~<11 11 a 3KcnnyaTa4~<~<. H11~e on~<caHbl nporoH 
Hbli1 U~Y ~< ABa 8apl1aHTa ero 11C nOn b30BaH~<~ 8 Ka cKaAHbiX c~<creMax 

y CKOpvtrene.:i. 

1. CXEMI\ U~Y no c eoei1 crpyKrypc U~Y noAofleH nc
rarpo Hy c noc ro~HHbiM noneM 1 

I HO 
OT n~< 4aCTC~ TCM, 4TO BeAywee none 6 HeM ncpeMCHHO BO epeMCHM. 
3ro Aaer yCKOp~<TeniO P~A npei1Mywecre 4 . MarHMTHa~ c~<creMa UHY 
nOAOfiHa MarHMTHOi1 CMCTCMC cna60$0KyCHPYIOWero CMHXPOTpOHa; 6 np~

MOilHHCHHbiX npoMe~yTKaX pa3MeWaiOTC~ YCTpOi1CTBa 880Aa, BbiBOAa 11 
yCKOPR~Me ~eppOMarHI1THble cepAe4HI1KI1 - MHAYKTOpbl. ~CT04HMK nM
TaHM~ BK11104aer pe30HaHCHbl.:i LC-KOHTYP Ha HI13KOH 4acrore, Ha
np~<Mep, 50 r4. B 11HAYKTOpax M MarHMTax MCnOllb3yerc~ PYllOHHaR 
3JlCKTpOTCXHM4CCKafl CTallb, HanpMMCp, MapKM 333QA. 0CH08H~e pac-
4CTHble ~OpMynbl npMBCAeHbl 6 ' 4 . 

Ha PMCYHKe npeAcrasneHa cxeMa U~Y. An~ ecex ero eap~<aHroe 
6blll0 8b16paHO 12 3JleMCHT08 nepMOAM4HOCTM, nOKa3aTenb cnaAa non~ 
B3~T 6nM3KMM K 0,5 , a OTHOWCHMe AnMHbl npfiMOn~<HeHHOrO npOMe~yr
Ka K An~<He op61-1Tbl B OTAenbHOM MarHHTe - 2,03. np11 3TOM 4MCnO 
6eTaTPOHHbiX KOne6aHMH vx "'V z- 1,2~, ~pM-~aKTOp Orl1f5aiOUieH 
ny4Ka F=l ,05. 

2. nPOTOHH~A U~Y 6blnH 8blnOnHeHbl 04eHKI1 napaMeTp08 
nporoHHoro UHY AJlR rpex 3Hepri1H: 

50, 100 ~< 200 M3B. B ra6n. 1 ~< 2 /KonoHKI1 3.~ ~< 5/ npl18eACHbl 
napaMeTpbl 11HAYKTOpoe 11 MarH~<roe U~Y. ~HAYKTOpbl ~<MeiOT ~PMY 

no noro 41-11lMHADa co CTeHKOH TOn~I1HOH tl = R- r . MarHI1Tbl - c-

Oto.~j; . • v,.ut rt J'~'T 

uejUt lo.~X ;!•r , .. ,oHIUII 
S::.Lir. llwl fi=HA 
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Ta6nHua 1 

napaMeTp~ HHAYKTOpOB 

.u Ilapa.weTp .Be.n:IN1wa 
nn 
I 2 3 4 5 6 

I. t , BliYTPEllDW I-6Jtl~YC , ll 0,10 O, IO O,IO 0,10 

2. R. , B}{emJIJ!ij: .PBJOIIYC , W 0,66 0 ,90 1,25 0,90 

3. l, , cywwapuaR ~. w 7,45 9,85 14,48 1! ,15 

4. JJ. ,, wac ca, T 70 171 485 193 

5. 8, , aJolllJIHTY.lla HH.IIYKI.llUI , T ! ,55 l ,?I 1,68 1 ,71 

6. .f._,, WOUIHOCTl> UOTepb , KilT 78 2?0 695 305 

? . f,i, peB.KTRBHa.lt WOUIHOCTl>, U,6? 5,41 II ,2 6,2 
JlBT 

Ta6nHua 2 

napaMeTp~ MarHHTOB 

: Ilapa.weTp ileJuronla 

1 2 3 ~ s ' 
I. l, , cywepHaJt ,11./IHHa, M 4,41 5,82 8,15 6,60 

2. t ,, pa,nKa.~U>Hlll! ~J.wep 3a- !6 l6 16 .. 6 
30~, cw 

3. ~t , B~COTa 3330pa, CM 8 8 8 8 

4. N.,. wacca, T J ,9 5,0 7,1 5,7 

5. 1lo , UOCTORl!llail COCTaMJUl-
111M · HH.ItYKUHH B 3a3ope , T 

0,8(!7 0,843 0,856 

6 IB ... , 8.MJ1JIH TY .zta n epeMeW!O.il 0,694 U,757 0 ,794 U,675 
~KUHH B 3a3ope, ·r 

7 f~, W~OCTl> UOTepl>, KDT 120 I6U 2IU 180 

8. f, , pea.RTHBHa.lt WOiliHOCTl>, 3,4 5,4 8,J 4,8 
J.WT 

7 8 

0,!0 O,IO 

0,90 0 ,90 

!2,7? !5,4 

221 270 

I,?! 1,71 

350 42U 

? ,U 8 ,5 

7 g 

?,54 9,11 

16 . 6 

8 8 

6,6 l:l,U 

U,588 U,484 

.mu <:45 

4,G 3,4 

2 

3 

51 
I 

PHc. 1. CxeMa 4HKnH4ec
Koro HHAYKUHOHHOro yc
KOPHTenR HOHOB: 1 H 2-
npRMOnHHeHH~e npoMe~yT

KH AnR BBOAa H B~BOAa 
HOHOB; J- MBrHHT~; 4 -
YCKOPR~~He ~eppoMarHHT

H~e cepAe4HHKH - HHAYK
Top~; 5 - BaKyyMHBR Ka
Mepa. 

-o6pa3H~e. BenH4HHa 8 1 - aMnnHTyAa HHAYKUHH 8 YCKOpR~eM cep
Ae4HHKe, ycpeAHeHHaR no ce4eHH~. 0cH08HaR 4BCTb noTepb e HH
AYKTopax - noTepH B CTanH, a B MarHHTBX - noTepH B 06MOTKBX. 

B Ta6n.3 npHBeAeH~ ABHH~e o npOTOHHOM U~Y. BaKyyMHBR KaMe
pa Kpyrnoro Ce4eHHR - AHBMeTpOM 7 CM, AHaMeTp ny4Ka npH HH~eK
UHH paBeH 5 CM. ~HTeHCHBHOCTb ny4Ka OUeHHBanaCb no ~pMyne AnR 
4HKnH4eCKOro yCKOpHTenR C y4eTOM 3$¢eKTOB npOCTPBHCTBeHHOrO 3a
PRAB H BnHRHHR CTeHOK KBMep~ . ~ HTeHCHBHOCTb ny4Ka COCTa8nReT 
- 10 13npoT./c , 3~~eKTHBHOCT b e~BOAa- 80 ~ . BpeMR OAHOo6opoT 

HOH HH~eKUHH COCTaBnReT /1,8 73,2/ MKC, TOK HCT04HHKB -10 MA 
e HMnynbce . 

B npoTOHHOM U~Y MO~Ho ycKOPRTb TR~en~e HOH~ c npOH3eonbH~MH 
Z ' A. TaK, HOH~ Z 1A = 0,5 npHo6peTa~T 3HeprH~ 13,5; 27 H 
54 H3B/A e paaH~x eapHaHTax U~Y. AnR nepexoAa OT ycKopeHHR npo
TOHOB K yCKOpeHH~ HOHOB AOCTaT04HO H3MeHHTb YPOBeHb nOCTORHHOH 
COCTaBnR~eH HHAYKUHH 8 3a30pe MarHHTa. 

Pa3pa6aT~BaeTCR npOTOHHO-HOHH~H CHHXPOTPOH Ha 3HeprH~ npo
TOHOB 200 H38 l SI . 8 HeM nnaHHpyeTCR YCKOPRTb Ta~e HOH~ C Z/A: 

0,5 AO 3 He prHH -50 H38/A. 
n po8eAeM cpa e HeHHe U~Y c CHHXPOTPOHOM. Hacca a KTH8HOH CTanH 

a U~Y 3Ha4HTenbHO 6on bwe , 4eM a CHHXPOTPOHe. 3 To HeAOCTa TOK 
U~Y. 06De M c TanH MO* HO CHH3H Tb, e cnH BMeCTO OAHOro y c KOPHTenR 
HCnOn b30 8BTb KaCKaAHY~ CHCTeMy , HanpHMep, H3 ABYX nocne AOBa 
TenbHO pa6oTa~HX UHY. npH 3TOM aec CTanH CHH*ae TCR c 492 AO 
- 180 T. Y UHY ecT b H nono*H TenbHWe CTOpoHW. 3 To - npocToT a 
yCKOPR~eH CHCTe~, HaCTpOHKH H 3KCnnyaTaUHH . KpOMe TOrO, y 
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Ta6n1-11..1a 3 

noPaMeTp~ nPQTOHHOro UHY 

I » ~---- 1 pw~eTp de Tili'llUia 

1 :<! .j 4 0 

I . T, KOHe~ 3HeprHR, M:>B 50 ilJL, .:Gu 

~ . T0 , aHeprKR HHae~.MsB O,J U,J U,J 

3. N,, KHTeHcHBHOCTh: a)roi1npoToH/ 1 ,86 1,40 l , L.:J 
~. 6) ro1~ npoToH/c ?,4 5 ,6 4,_ 

4. f' , p!!JU!yC Op6BT!i B Mana!Te, M 0,?0 U,93 l , JL. 

5. R., cpe.JtHd ~c o p6BTH , 11 ~ . I2 <! ,81 J ,IU 

6. lol , MaCca rutTHBHOl! CTBJIH, 'r ?4 1?6 49~ 

? , J , 'I&CT<:!':es ID!raxxuero HaiiiJim~ 
• HHA , IU 

50 su SL 

8, , , MOIIIHOCTh IICTO'Ilil!Ka IIHTaHWi, 
MBT 

4,3 li ,2 GL , -i 

9. '~· MO~OCTh flOTepb, KUT GlXJ 430 ~ll, 

I O.p. , anMIITaHC y CKOPllTenR , 10-3 i, v9 u,02 LI ,CL 
M,pa,~t , 

I. 1i , .ltOJUI Op6HTU , 3aHSITaR IHI,eyK- () , 558 0,5;)8 v,odo 
TOpaMH . 

I 

l '· g , .!tORR OpOHTU, 3aHSITSR MarHHTa-
f MB , 

u,3Ju u,JJu lJ , JJ\.) 

-------

Hero eCT b Ka4eCT 80 , KOTOporo HeT Y CHHXpOTpOHa . 3TO - YHHBep
CaJl bHOCTb , B03MO~HOCTb yCKOpeHH~ HOHOB C npOI-1 3 BOJlbH~M OTHOWe 
HHeM 3ap~Aa K MaCCe 6e3 cy~eCT BeHHOrO H3 MeHeHHA pe~HMa pa6or~; 
AJ1R nepeXOAa OT OAHOrO Z/ A K APYrOMY AOC TaT04HO H3M€HHTb ypo
B€Hb nOCTOAHHOH COCTaen~~eH HHAYKI..IHH 8 3a3ope MarHI-1Ta. ~anee, 

nO npeA8apHTeJlbH~M 04€HKaM, HMnyllbCH~H pa36poc ny4Ka HOHOB, 
ycKopeHH~x e UHY, MeHbWe CI-1HxporpoHHoro pa36poca. 

3. KACKAAH~ CHCTEMA A CHcreMa BKJ1~4aer a ce6~ HOHH~H 
HCT04HHK , HH~eKTOp Ha 300 KB , 

1-H UHY, nepe3aP~AHY~ MHweHb, 2-i:i UHY 1-1 ycrpoHcrea 880Aa 1-1 e~-
80Aa HOHOB. HoH~ BBOAATCA e KaMepy 1- ro UHY, ycKOPR~TCR ere-
4eHHe 10 MC, 8~80AATC~ 1-13 Hee H Hanpa 8Jl~~TCR Ha nepe3apAAHY~ 

4 

MI-1WeHb. nocne 8~X0Aa 1-13 Ml-iWeHI-1 4aCTb 1-iOHOB C nOB~WeHH~M 3ap~
AOM 880AI-1TC~ 8 KaMepy 2-ro UHY 1-1 ycKop~erc~ 8 re4eHI-1e 10 Me. 
8 ra6n. I 1-1 2 /KOnOHKH 6 H 7/ npi-1BeAeH~ napaMerp~ I-1HAYKTopoe 
H MarHHT08 1-ro H 2-ro UHY, a e r a6n . 4a, 48 1-1 4c - napaMerp~ 
1-ro H 2-ro UHY. HHreHCI-18HOCTb ny4Ka 1-ro UHY cocra en~er 
· J0

13
HOH/C /3~€KTH8HOCTb B~BOAa npi-1H~Ta pa8HO~ 80~/ . npl-1 

0A~0060pOT HO~ 1-1H~€K1..1HH TOK HOHOB, Hanpi-1Mep , Arl+ , OT HCT04-
HHKa cocraenAer ·· 9,6 MA 8 I-1 Mnynbce AllHTellbHOC Tb iO- 8 MKC. HoH
Hbli:i HCT04HHK C nOAOrpe8HbiM KaTOAOM (l MO~eT 8~AaBaT b 60JlbWHe 
TOKH. HHT€HCHBHOCTb ny4Ka 2-ro UMY - / 10 11 "'" 10 12 I HOH/c. Ko
He4Ha~ 3HeprHA 1-iOHOB AO KCeHOHa BKI11041-1TenbHO '6 ,3 H38/A . Ba--s . 
KYYM 8 KaMepe AOn~eH 6~Tb He xy~e 10 Topp. 

M3BeCTHa KacKaAHaA CI-1CTeMa, COCTO~~a~ 1-13 ABYX 4HKJ10TPOH08 7 

KacKaAHa~ cHcreMa UMY He MO~er KOHKypHpoearb c LIHKnorpoHHoi:i 
CHCTeMOH nO I-1HT€HCI-18HOCTH ny4Ka. Ho y nepeoi:i CHCT€M~ eCTb He
COMH€HH~e AOCTOHHCT8a,3TO - npOCTOTa KOHCTPYK1..11-1H,HaCTPOHKI-1 H 
3KCnr.yaTa4HH, a TaK~e B03MO~HOCTb YCKOpeHH~ HOHOB C npOH380Jlb
H~M OTHOWeHHeM 3ap~Aa K MaCCe. KaK y~e OTM€4aJlOCb B~we, All~ 

nepeXOAa OT OAHOro Z A K APYrOMy AOCTaT04HO H3MeHHTb yp08€Hb 
nOCTO~HHOH COCTdBJlA~eH HHAYKUHH B 3a30pe MarHHTa /CM . raon. 
48 H 4c/. npyroe ea~HOe Ka4eCTBO UMY - B~COKaA MOHOXPOMaTH4-
HOCTb ny4Ka /6onee 8~COKaA, 4eM Y ~HKJlOTPOHa/ . 

Ta611H4a 4a 

napaMerp~ UHY KacKaAHOH CHCTeM~ A 

Ji.'i Ilapa w eT!> ue.1a'IHna 
nn 
I G J 4 

i. Tjl , :>Hepi'I!R llillteKltlm, M:>d O,J 

c. fl , paJOI)'C Op61!Tii 8 MarHHTe , 14 ! , t.,S I , GO 

3 . t , cpe,.!!J!illi pa!UI)'c opol!Tu, w 3 , !8 3,63 

4. I , qacToTa IIHTaJIIlero HanputetllL'l , 1 'U 50 50 

5. M , YaCCU UKTKBHO~ CTaAH, T .GLJO .GJU 

6. f , MOl:(HOCTb BCTO'IHRM lll!TalllL'l , M.jT u .s J.l,8 

? . f~ , MOWMOCTb norepb, KBT 495 550 

8. • " , a,nlooiiiTaHC yCKOIJUTenR, lU-J 14, ~ .: , 91 ~.56 

9. 1< , ,11;0..111 Op611Tbl , 3a1U!Tall HH,IzyKTOpaMH 0,55? 0,55? 

I lJ, ft, AOAR Op6BTbl , 3a.WlTall warHl&TaMJI O,JJU 0 ,3JO 
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Ta61111Li a 4s 
na paMeTp~ 1- ro UHY KacKaAHOH CI1CTeM~ A 

d e Jl 11 q l!. a a 

2. HHreHcHBHocr:b A) _a_l_ 1_ol_
1
_ao_H/_lDm_. __ + _s_._o_ t-_z_. 4_3_+-_2.:...' 4_7_+ _r _. 2_4_+-_o.:.... a_:.z_~~o_.;_6_2 __ _ 

B) 1J3 BOR/CeK 2 ,0 (; , ~ 0 ,99 0 ,5U 0,33 G,25 

3. fiOCTOJIIIH.M COCTaBJISliiiiM BliJtYKl.tiiiB B 
sasope MarKZTa, T 

4 . Alm.JDITy;Jta ne peM6HHOlt HWzy IO.Ulll B Ja-
30pe IIIU'HKTS., T 

5. 3aPfi,II IIOHB. noc.ne nepesapR.JUtoA ammeKII! 

6 . ~KTIIBHOCT:b nepesaJliW(Il 

0 , 781 0,853 0 , 913 0 , 913 

0 , 676 0 ,6'16 0 , 676 i 0,676 

14+ 

0, 5u 0 ,50 0 ,22 

Ta61111Lia 4c 

na paMeTp~ 2- ro UHY KaCKaAHO~ CI1CTeM~ A 

0,955 

0,67'5 

I 20+ 

0,14 

I o .979 

I 0,676 

i 

i 24+ 

1 o.GB 

.. n a p a M e r p Be .l! B'tltHa 
JJll . 

12,. vs+ 20 Ne + 
8 

40 
:! 't 14+ 84x~2c+ I32xe24+ 

I. aHepl'Bll lllllleKIU!Jl, MaB 41 ,6 26 , 9 53, 4 60 ,7 70 ,7 

2. KoBe~ SH6pr.IR a) YsB 520 500 842 852 ~ 

B) MaB/ A 43 ,3 25 ,0 21 , 0 IO,I 6,3 

3 . HilTeHCitBHOCT:b a) Hf O BOH/JDm • 9 ,73 9 ,88 2 ,18 0, 92 0 ,40 

B) rol2 BOH/CeK. 3 ,90 3 ,95 0,8'7 0 ,37 0 , 16 

4. fiOCTOIDIHaJI COCT8.llJlJUIIIBJt IUIJzy1W.Jill B sa- 1,035 0, 935 0 ,988 1,016 1.072 
30pe M9.I'HIIT8. , T 

5. iAMwmTYAB- nepeMeH.Holt HWzyiO.Ulll B sa- U,588 (), 588 0 , 588 0,588 0 , 588 
sope lollrHIITa. r 



4. KACKAAHA~ CHCTEMA B B c~cTeMy BXOART HOHH~~ ~CT04HHK, 
~H~eKTop Ha 300 KB, n~He~H~~ yc Ko 

PHTenb BHAepo3, nepe3aPRAHaR MHWeHb, HaKOnHTen bHOe KOnb~O, U~Y 
H ycTpO~CTBa BBOAa H B~BOAa. nHHe~H~~ yCKOPHTenb pa60Tae T B 
HMnynbCHOM pe~HMe:- 0, 2 MC - pa6oTa, cneAyiO~He -19,8 MC - nay-
3a. 8 Te4eHHe nepB~X 200 MKC npOHCXOAHT YCKOpeHHe HH3K03aPRAH~X 
HOHOB AO 3HeprHH 1,4 M3BIA, HX nepe3aPRAKa B MHWeHH H HaKonne-

HHe B KOnb~e. 3aTeM - 6~CTp~~ B~BOA HaKonneHH~X HOHOB H3 KOnb-
4a H HX BBOA a KaMepy U~Y. YcKopeHHe Ha 2-~ CTyneHH AnHTCR 
10 Me. BaKyyM a KaMepe U~Y nOPRAKa 10-7 Topp. 

B Ta6n. 1 H 2 IKonoHKH 81 npHBeAeH~ AaHH~e o6 HHAYKTOpax 
H MarHHTax U~Y, a a Ta6n.5 - napaMeTp~ UHY. 3apRA ~OHOB, HH~e K
THPOBaHH~x a KaMepy UHY, AOBOnbHO e~coK. 3To no3aonReT 3$$e K
THBHO yCKOPRTb HOH~ BCex 3neMeHTOB lAO ypaHa BKni04HTenbHOI AO 
3HeprH~ ~ 9 M3BIA. MaKCHManbHaR HHTeHCHBHOCTb ny4Ka, 04eHeH-

- 13 HaR no npOCTpaHCTBeHHOMy 3aPRAY, COCTaBnReT -10 HOHIC. ~aK-
TH4eCKH HHTeHCHBHOCTb ny4Ka OrpaHH4eHa B03MO~HOCTRMH HOHHOrO 
HCT04HHKa Ha ypoeHe 110 10 ~ 10 11 I HOHic. 

nHHe~Hbl~ YCKOPHTenb HOHOB UNILAC 8 YCKOpReT see HOH~ lAO 
ypaHa sKni04HTenbHOI AO 3HeprH~ -7,5 M3BIA . HHTeHCHBHOCTb ny4Ka 
COCTaBnAeT - 10 11 HOHIC AnR KCeHOHa H -10 10 HOHIC - AnR ypaHa . 
YCKOPHTenb BKnl04aeT CHCTeMy BHAeP03, CTPYKTypy Anbsape4a H 20 
OTAenbHbiX pe30HaTopoe. B ronosHo~ 4aCTH ycKOPHTenA lcHcTeMa 
BHAepo31 HOHbl YCKOPRIOTCR AO 3HeprHH I ,4 M3BIA, 3aTeM B nepe3a
pqAHO~ MHWeHH nOB~WaiOT CBO~ 3apAA, Aanee 4aCTb HOHOB BBOAHTCR 
e ycKopHTenb Anbsape4a H ycKopReTCR AO KOHe4HO~ 3HeprHH. OT
AenbH~e pe3oHaTOpbl cny~aT AnA perynHposaHHR 3HeprHH ycKopeHH~x 
HOHOB nyTeM TOPMO~eHHR ny4Ka AO 3aAaHHO~ 3HeprHH. 

KaK cneAyeT H3 H3no~eHHOrO, KaCKaAHaR CHCTeMa: yCKOpHTenb 
BHAepo3 + UHY no napaMeTpaM ycKopeHHOro ny4Ka 6nH3Ka K UNILAC, 
H 8 TO ~e BpeMR Cy~eCTBeHHO npo~e H AeWesne nHHe~HOrO yCKOPH
TenR UNILAC. PerynHposaHHe 3HeprHH ycKopeHHbiX HOHos a Hawe~ 
CHCTeMe OCy~eCTBnReTCR BeCbMa npOCTO - nyTeM H3MeHeHHR aMnn~
TYAbl nHTa~erO HanpR~eH~R 8 HHAYKTOpax H MarHHTaX ~ COOTBeT
CTByiO~ero ~3MeHeHHR Ben~4HHbl nOCTORHHOrO TOKa B 06MOTKaX Mar
HHTa. KpOMe TOrO, MOHOXpOMaTH4HOCTb yCKOpeHHOrO ny4Ka B Hawe~ 
otcTeMe Bblwe, 4eM e UNILAC. 

KPATKHE ~BOA~ HHAYK4HOHHbl~ MeTOA ycKopeHHR 4aCTH4, 
peanH30BaHHbl~ 8 6eTaTpOHe, MO~eT 

6b1Tb c ycnexoM npHMeHeH AnA ycKopeHHR TR*enblx HOH08. UHKnH4ec
KH~ HHAYK4HOHHbl~ YCKOpHTenb HOHOB ofinaAaeT 4eHHbiMH Ka4eCTBaMH: 
npOCTOTO~ KOHCTPYK4HH H 3KCnnyaTa4HH, YHHBepcanbHOCTbiO H B~CO
KOH MOHOXpOMaTH4HOCTbiO ny4Ka. 
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