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1 . BBEAEHHE 

B HacTo~~e~ pa6oTe npeACTasneHo KpaTKOe on~caH~e ~ AaHbl 
3KcnnyaTa~~OHH~e xapaKTep~cT~K~ ABYXMeTposoro ~aoxpoHHoro ~~K
noTpoHa nnP /Y-200/ 111

, aany~eHHOro B 1968 rOAY· On~T paapa-
60TK~ MarH~THOM C~CTeMbl ~~~KnOTPOHa, ~ccneAOBaH~e pe>K~MOB era 
YCKOpeH~~ ~ B~BOAa 4aCT~~ ~Men~ 60nbWOe npaKT~4eCKOe 3Ha4eH~e 
An~ npoeKT~posaHI-1~ ~ coaAaH~~ ~~KnoTpoHos Y-200n 121 , Y-250 131 

~ caMoro MO~Horo ycKopi-1Ten~ 3Toro Knacca Y-400 141. 
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B Te4eHHe n~THaA4aTH neT 4HKnoTpoH Y-200 HcnonbayeTc~ An~ 
npoBeAeHH~ WHPOKOrO Kpyra ~AepHO-~H3H4eCKHX H npHKnaAH~X HCCne
AOBaHHH. B 3aBHCHMOCTH OT nocTaeneHH~X 3aAa4 YCKOp~nHCb HOH~ OT 
AeATepH~ AO aproHa /Ta6n. 1/, rOAOBOe epeM~ o6ny4eHH~ ~H3H4eCKHX 
MHWeHeA COCTaBn~no 2000-4000 4. PeanH30BaHH~H B 1971 rOAY TaHAeM 
ABYX 4HKnoTpoHoe Y-200 H Y-300, e KOTopoM Y-300 Hcnonbaoeanc~ KaK 
KaK HHmeKTOp, n03BOnHn Bnepe~e B MHpe YCKOPHTb HOH~ Xe AO 3Hep
rHH 1 r3B 151 • 

2. MArHHTHA~ CHCTEMA UHKflOTPOHA Y-200 

YcKOPHTenb C03AaH Ha 6aae cepHAHoro nonyTopaMeTpoeoro Knac
CH4eCKoro 4HKnoTpoHa Y-150 161• 3a c4eT yeenH4eHH~ AHaMeTpa 
non~ca c 1,5 M AO 2 M H noe~weHH~ ypoeH~ cpeAHero MarHHTHoro 
non~ AO 20 K3 o6ecne4eH BbiCOKHA !An~ AaHHoro AHaMeTpa non~ca/ 
3HepreTH4eCKHH ~aKTOP ycKopeHH~: 

z2 
E = 145- tbB, rAe E- KHHeTH4ecKa~ 3HeprH~ HOHOB, Z, A -

A 
3ap~A H Macca HOHa. 

MarHHTHOe none QHKnoTpoHa Y-200 c~opMHpoeaHo c e~coKoA T04-
'-'r'\rTL.II'\ D nrL..Jr'tDL..Jr"\t.~ Mr'\IA Mr"\ .. Ar"\IIIIA u.tnr.,...,...,,,,'UI' •4...,,..,.. ,,..,.,... .,..,.....,...,........,..,....,.,..,_ 

H~~T~-OT~O~~~~~~~~ ~~~0~;~~;~ ~·~-~~~:; .. ~OK~;~~' K~~~e~~~~77i'~ • Ha-
MeHeHHe pacnpeAeneHH~ cpeAHero MarHHTHoro non~ no paAHYCY 

A 
An~ YCKOpeHH~ HOHOB C pa3HbiMH z AOCTHraeTC~ .nyTeM Bblfiopa Onpe-

AeneHHOH eenH4HHbl TOKa B036ymAeHH~ OCHOBHOH OOMOTKH Y-200 111
• 

0CHOBH~e napaMeTp~ MarHHTHOH CHCTeM~ 

noTpe6n~eMa~ M~HOCTb 

4Hcno CeKTOpOB 
3aaop e AOnHHe 
3aaop e xonMe 
3aaop An~ ny4Ka 
4HCnO aMnep-BHTKOB OCHOBHOH 06MOTKH 
HOMHHanbH~H TOK OCHOBHOH 06MOTKH 
CTa6HnbHOCTb ToKa 
CpeAHee MarHHTHoe none (H 0 ) 
~naTTep 

CHcTeMa TOKOBOH KOppeKQHH: 

2 

o6~aR noTpe6n~eMa~ MO~HOCTb 
4HCnO nap paAHanbH~X KaTyWeK 
4HCnO nap rapMOHH4eCKHX KaTyWeK 

- 286 KBT 
- 4 /no 45°/ 
- 150 MM 

- 60 MM 
30 MM 

- 0 '36 ·1 0 
6 

- 1300 A 
- 3 ·1 0-5 

- 1 9 , 3 7 2 0 , 0 K3 
- 0,06 /H 0 = 19,5 

- 20 KBT 
7 
2 

K3/ 

..: 

3. BbiCOK04ACTOTHMI CHCTEMA 

YcKOP~~~a~ CHCTeMa QHKnOTPOHa COCTOHT H3 ABYX 45-rpaAYCHbiX 
AYaHTOB, ABYX peaoHaTOPHbiX 6aKoe, ce~aaHHbiX MemAY co6oA ~HAep
HOA nHHHeA. nHTaHHe pe30HaTopoe ocy~eCTBn~eTC~ OT cepHAHoro 
reHepaTopa 11 113YMPYA 11 Ill. nepecTpOHKa 4aCTOTbl ycKOP~~~ero Hanp~
meH~~ npOH3BOAHTC~ C noMO~b~ 3aKOpa4HBa~~HX nnaCTHH, TOHKa~ Ha
CTPOHKa - TPHMMepaMH py4HOrO ynpaeneHH~ H CHCTeMOH aBTOMaTH-
4eCKOH noACTpoAKH 4aCTOTbl /An4/. YcKopeHHe 4aCTH4 ocy~ecTen~eT
c~ B OCHOBHOM Ha BTOpOH H TpeTbeH rapMOHHKaX 64-Hanp~meHHR 
c Ha6opoM 3Hepn1H a a o6opoT 2, 83 ZUa H 3, 6 ZU a cooTeeTcTeeHHo. 

OcHOBH~e napaMeTp~ B4-cHcTeM~ 

noTpe6n~eMa~ MO~HOCTb reHepaTopa 
noneaHa~ MO~HOCTb reHepaTopa 
4acTOTH~A AHanaaoH 
CTa6HnbHOCTb 4aCTOT~ 

Ao6poTHOCTb peaoHaTopoe 
Hanp~meHHe Ha AYaHTax 
CTa6HnbHOCTb Hanp~meHH~ Ha AYaHTax 

AHanaaoH noAcTpoAKH 4aCTOTbl peaoHaTopoe: 
a/ py4H~MH TPHMMepaMH 
6/ TPHMMepaMH An4 

4. BAKYYMHA~ CHCTEMA 

- 180-240 KBT 
- 80 KBT 
- 14,2-21,8 Mr4 
- 1 o-5 

- 3500-4000 
75 KB 

- 1 o-2 

- 3~ 

- 0' 25% 

0TKa4Ka 06beMa yCKOPHTenR /KaMep~ H ABYX pe30HaTOpH~X 6a
KOB/ npOH3BOAHTC~ B TpH 3Tana: MeXaHH4eCKHMH HaCOCaMH -
AO 1 o-2 Top ,6ycTePHbiM HaCOCOM - AO 1 o-4 Top H ABYM~ BbiCOKOBaKyyM
H~MH HacocaMH BA-8-7 111 - AO pa6o4ero eaKyyMa. ~oHonpoBOA oT
Ka4HeaeTc~ wecTb~ HacocaMH BA-0,5-1 

1

1.' 

Bee BaKYYMH~e HaCOC~ CHa6meH~ CHCTeMOH 3a~HT~ - 6~cTporo aa
KP~THR WH6epoe B cny4ae YXYAWeHH~ BaKyyMa B 06beMe. 

OcHOBH~e napaMeTp~ eaKyyMHoA cHcTeM~ 

BaKyyMH~A o6beM 
CKopocTb e~coKoeaKyyMHOA OTKa4KH 
CKOpOCTb OTKa4KH HOHonpOBOAa 
npeAenbH~H BaKyyM B KaMepe 
/6e3 HOHHOrO HCT04HHKa H B4-Hanp~meHH~ 
Pa6o4HH eaKYYM e KaMepe 
BaKyyM B HOHOnpOBOAe 

- 4 M3 

- 8200 n/c 
- 1200 n/c 
- 1·10-7 Top 

Ha AYaHTax/ _
6 - /172/·10 Top 

- 5 ·1 0 -a Top 
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5. HOHH~E HCT04HHKH 

(H 1+ 1+ (D ) 1+ ) ,[lnR naJly4eHHR nerKHX HaHa8 e 
3 

, He 
4 

, 
2 

Ha l.IVIKJlaTpaHe 
Y-200 VICnaJlb3yeTCR AYra8aA VICTa4HVIK C npRM~M naAarpe8aM KaTa
Aa181. BpeMR Henpep~8HaA pa6aT~ VICTa4HVIKa anpeAeJlReTCR cpaKaM 
CJly>K6bl 8aJlb<jlpaM08aA HVITVI VI AOCTVIraeT 50-60 4. HaHbl 6anee 
TR>Ke!lbiX 3IleMeHTa8 I C , 0, Ne, Ar I reHepV~pyiOTCR AYra8biM VICTa4HVI
KaM C KaC8eHHbiM naAarpe80M KaTaAa. CpeAHVIe 3Ha4eHVIfl pa6a4VIX 
napaMeTpa8 TaKara VICTa4HVIKa cneAYIOlilvle: 

TaK AYra8ara pa3PRAa 
HanpRmeHHe AYra8ara pa3PRAa 
BpeMR Henpep~8HaA pa6aTbl 
,[IJlVITeJlbHaCTb HMnyJlbCa8 
CK8amHaCTb HMnynbca8 

- 15 A 
- 500 B 
- 20-25 4. 
- 1-2 MC. 
- 2-4 

C 1.1e!lbl0 nany4eHVIR VlaHa8 T8epAbiX 3JleMeHTa8 I Be, B, Al VI AP. I 
pa3pa6aTb18aeTCfl KaHCTPYKl.IVIfl VICTa4HVIKa C pacn~JleHVIeM pa6a4era 
8ellleCT8a. HaHHbiA VICTa4HVIK 88aAVITCfl 8 lleHTpaJlbHYIO a6nacTb ycKapH
TeJlfl 4epe3 aKCVIaJlbHae aT8epCTHe 8 8epXHeA 6anKe VI naJliOCe 3JleKT
paMarHVITa. 

HccJleAa8aHVIfl, C8R3aHHble C na!ly4eH~IeM MHara3apRAHbiX VlaH08 V13 
na3epHaA nna3Mbl, npa8aAHMble 8 Ila6apaTapVIVI 8 Te4eHHe PRAa neT, 
3a8epWV1IlVICb ca3AaHVIeM MaKeTa na3epHara VICTa4HVIKa. Bnep8ble 8 
MVIpe Vl3 HCTa4HVIKa TaKOrO TVIna Ha l.IVIKJlaTpaHe 6biJlVI na!ly4eHbl YCKa
peHHble VIOHbl C ~~, Si ~~ , Ca !O+ 19• 101

• HecMaTpR Ha naKa ellle He8blca
KV1e VIHTeHCV18HOCTVI ny4Ka8 1Qe +108 4aCT/C, ~CnaJlb3a8aHVIe Jla3epHbiX 
V1CTOliH&.1KOR nnP.ntT.::.RnRPTrCI nPnrnALI'TIADULIU ll IIIAr"n\1 u .................... ~,, ...... _ . . . - ,-- .. - - .. ·-· ·-··.. . .. _ .. ,.., ...... ''-"'-....... , ..... Lot' 
na38aJlfiiOlliVIX naJly4aTb ny4KVI HaHa8 a4eHb 8~CaKaA 3aPRAHaCTVI, 
aTHac~lc, 2~cTa4HVIK C 3JleKTpaHHa-l.IVIKJlaTpaHHbiMMpe3aHaTapoM 
(ECR) 

1
• , .VIcnanb3a8aHHe KaTapara 8 Aa!lbHeVIWeM paCWVIPHT 8a3-

Ma>KHOCTVI l.IHKJlaTpaHa. 

6. nAPAMETPbl nY4KOB YCKOPEHHbiX HOHOB 

Ha l.IVIKJlaTpaHe Y-200 ycKapReTcR WVIpaKV~A AV~ana3aH HaHOB aT re
IlHR Aa apraHa. B Te4eHV~e MHaraneTHeA 3KcnnyaTal.IVIH yTa4HeHbl pe
mHMbl HaCTpaAKVI YCKapV!TeJlR, ycaaepweHCT8a8aH PRA Y3Il08. napaMeTpbl 
ny4KaB VlaHa8, ycKapfleMbiX Ha l.IHKJlaTpaHe, npV18eAeHbl 8 Ta6Jl. 2, 
rAe m H - Mace a VlaHa, m O - aTaMHafl eAVIHVIl.la Mace~, Z - 3aPRA HaHa, 
H0 - HanpR>KeHHaCTb MarHV~THora nonR 8 l.leHTpe YCKOPVITeilR, fHoHa -
4aCTaTa a6pallleHV~R VIOHa, N - HaMep rapMOHVIKH YCKOPfiiOlllera HanpR>Ke
HVIfl, E - nonHaR 3HeprHR V~aHa, I 8H - ~HTeHCV~8HOCTb ny4Ka Ha Ka
He4HOM paAHYCe YCKopeHV~fl, J BbiB .- HHTeHCH8HOCTb 8bl8eAeHHOrO ny4Ka 
Ha YAaJleHHaA MHWeHH, ZBWB.- 3apRA 8b18eAeHHbiX VIOHOB. 

6~anOrVI4eCKafl 3a~VITa YCKOPVITeJlR na38aJ1ReT 8eCTVI AilV~TeJlbHble 
a6ny4eHVIR nerKV~MV~ V~aHaMVI /He~+ , DH 1+ , (D)~~ , He~+ I c VIHTeH
CVI8HOCTRMH He 6onee 25-30 MKA. MaKCHManbH~e HHTeHCV~8HOCTV~ ny4Ka 
a-4aCTVIl.l Ha KOHe4HOM PaAVIYCe ~VIKilOTPOHa CaCTa8IlfiiOT 600 MKA. 
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Uow --.!!lJL Ho I UOHQ N E 
moZ [K3] [Miu,] [M38] 

I 2 3 4 _2 _J) 

H I• es 3,0I60 I9,550 9,969 2 48 

(OH)"' 3,02I9 I9,502 9,910 2 48 
H I+ e_. 4,0026 I9,809 7,600 2 36 
(D)'• 4,0282 117,700 I 7,510 I 2 1 36 2 

c2· 
6,oooo 119.950 1 5,106 1 3 l 48 12 

cJ• 4,0000 I9, 744 1 7,580 1 2 1 I08 12 

c•· 12 3,0000 19,536 IO,OOO 2 192 

cs+ 
13 4,3345 I9,758 7,000 2 IOO 

c•· /J 3,2508 19,678 9,292 2 182 

N2• 
'"' 

7,0015 19,%1 4,378 4 42 

1

4.6677

1

19,909

1

6.550 I 3 94 

3.5008 !9.730 8.655 2 I68 1

4,6677 I 19,909 I 

N.~· 3.5008 !9.730 8.6 

N,:· ~,8006 19,425 110,650 21 252 
N.J• 5,0000 I9,8I5 6,086 3 87 15 

N~: 3,0000 19,563 I 10,0I4 2 I 240 

o. 5,33I6 I9,838 5, 714 3 82 

o,~· 3,9987 19,73717,580 121 145 

o,:· 13,1990 1 19,534 9,375 2 224 

o,;· 14,4998 1 19,864 1 6,779 1 3 1 130 

o,;· 3,5998 1 19,691 1 8,4oo 1 2 1 198 

o,:· 12,9999 I 19,59I 110,029 I 2 I 288 

4• 
Ne20 14,9981 I 19,808 I 6,086 I 2 I II6 

Ne2~·13,9985 I 19,750 I 7,585 I 2 I 180 

N s. ez2 14,3983 I 19,733 I 6,890 I 2 I 165 

Ar :; 15,7089 I 19,827 I 5,333 I 3 I 1ao 

5+ 
Ar4o 14,9953 1 19,7% I 6,086 I 3 I 232 
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np~ yCKOpeH~~ ~OHOB peAK~X ~SOTonoe, nony4eHH~X ~S Heo6ora
~eHHOro Be~eCTBa, ~HTeHC~BHOCT~ ny4KOB yMeHbWa~TCB nponop~~OHanb
HO COAep~aH~~ ~SOTOna B ecTeCTBeHHO~ CMeC~ /Ta6n.}/. 

02 0,015% 

He3 0,000138% 

He4 99,999862% 

c,2 98,89% 

c,3 1,1% 

N4 99,64% 
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qB 99,762% 
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Puc. I. 3aBHCHMOCTH HHTeHcHs

HOCTH ny'!KOB HOHOB He~+, 
3~ f>+ -C 12 , Ne 22 OT paAuyca ycKo 

peHHH npH pa3nH'!HhlX AasneHHHX 

B KaMepe ~HKnoTpoHa. 

'J I I 

;.J 

nocKonbKY MarH~THoe none Y-200 6n~sKo K ~soxpoHHOMy, To 
noTep~ ~OHOB B OCHOBHOM onpeAenH~TCH nepesapHAKO~ 4aCT~~ Ha 
ocTaT04HOM rase KaMep~ ycKop~TenH /p~c.l/. OcHOBHaH HarpysKa 
Ha BaKyyMHY~ C~CTeMy YCKOP~TenB COSAaeTCH nOTOKOM pa6o4ero rasa 
~S ~OHHOrO ~CT04H~Ka. 

3aB~C~MOCTb ~HTeHC~BHOCT~ ny4KOB OT HanpB~eH~B Ha AYaHTaX 
CB~AeTenbCTByeT 06 yMeHbWeH~~ nOTepb ~OHOB C yaen~4eH~eM TeMna 
YCKopeH~B /p~c.2/. 

IomH H ,.,. 
e" tp' 

0,5 

ol k/. , I u'-
30 1.0 50 60 70/xli 

Iomu 

tp 

qs 

S+ 
Ne, 

0• I - f ~ I-.. 

30 . 1.0 50 60 

I,omu 
1,0 

as 

CJ+ ,. 

0 1 V( , I u~ 
30 I. 0 50 60 70[/(B] 

Puc.2. 3aBHCHMOCTb HHTeHcus
riOCTH ny'!KOB HOHOB He 1

4
+ , 

3 &f C 12, Ne 22 oT HanpH~eHHH Ha 

AYaHTax Ha pa3nH'!Hb~ paAHycax 
YCKopeHHH. 
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Pe30HaHCH~e KPHB~e /saBHCHMOCTb TOKa ny4Ka OT senH4HH~ Mar
HVITHOrO nOnfl/ Anfl HOHOB Cf~, 01~, Ne~ npeACTaaneHbl Ha pHc.3,4. 
nonomeHHe MaKCHMyMa KPMB~X C poCTOM paAVIYCOB He MeHfleTCfl /H30X
pOHH~A pemMM yCKOpeHHfl/. 0AHaKOTpe6yeTCfl aeCbMa T04Hafl HaCTpOAKa 

YCKOpMTenfl no 4aCTOTe YCKOPfl~~ero HanpflmeHHfl M ypOBH~ MarHMT
HOrO nonfl. CTa6HnbHOCTb nonR ADnmHa 6bJTb He xyme 1 , 5 + 2 3, 4TO 
o6ecne4MBaeTCR cy~eCTBy~~eA CMCTeMOA CTa6HnM3ai..IMt.1. 8bJCOKMe ce
napV!py~~Me caoAcTaa I..IMKnDTPOHa Y-200 nossonfl~T nonyYVITb 4MCT~e 

ny4KM MOHOB, OTHOWeHMe Mace~ K 3aPflAY y KOTOp~X pa3nM4aeTCfl 
nMWb sa c4eT Ae$eKTa Mace /pMc.5/. 

'1tJnu 
!0 

as 

0 I :,_,_ \ .,.•...... --- .... •-- /':3 

PHc. 3. PesoHaHCHbie KpHBbie ,!VIR 

HOHOB C,3;; H 0,4;;. Pa6otmil: 

8 

ras HOHHoro HC-TOtiHHKa - C0 2 • 

IomH 
• 

1,0 

0,5 
2a.3 C02 

C
j ... LJ , .. 

ltl nelt 

ea.3 He 

I'f'"H 

IP 

qs 

1~60 

Ne:; 

Puc.. 4 _ ppqnH:=~url-fJ..J~ lt'nT .. nn .. To 

HOHOB Ne 5+. 
. 22 

PHc.S. Pe30HaHcHoe pa3AeneHHe 
HOHOB He 1+ C 3+ 0 4+ Ha K0-

4 , 12 ' 16 
HetiHOM paAHyce ycKopeHH.fl. H0 -
MarHHTHoe rrone B u;eHTpe llHKno
TpoHa, ! OTH, - HHTeHCHBHOC Tb 
IIYtiKOB' B OTHOCHTenbHbiX eAH
HHD;aX, Pa60tiHH ra3 HOHHoro 
HCTOtiHHKa - C02 H He. 

7. CHCTEMA BWBOaA H TPACCHPOBKH nY4KA 

A 
BbiBOA ny4Ka 4aCTMI..I C OTHOWeHHeM "'Z' .2: 3, 8 H3 t~VIKnOTPOHa ocy-

~eCTBnfleTCR MeTOAOM nepesapflAKt.1 VIOHOB Ha TBepAOA MHWeHM /rpa$H
TOBaR $Dnbra TOn~MHOA 40-60 MKr/cM 2 • Ko3$$H1..1MeHT BbiBOAa co
CTaBnReT 100-40% B 3aBMCMMOCTVI OT 3HeprHVI M TMna YCKOpeHH~X 
HOHOB, T.e. rnaBH~M o6pa30M OT 3$$eKTMBHOCTH nepe3aPflAKM Tflmen~x 
VIOHOs AD Tpe6yeMoro Anfl a~aoAa sapflAa. Ha I..IHKnoTpoHe Y-200 VIC
nonbsyeTcfl 0Arl0060pOTHbiA BbiBOA 4aCTHI..I, yaenM4MBa~~HX B ABa pa-
3a 3aPflA nocne npoxomAeHHfl o6AVIP04HOA $onbrM /Ta6n.4/. 

Ta6nHu;a 4 

IAOH E 3apt~a 
[M38] 1 2 J ~ 5 6 7 8 9 10 11U_ 31~ 15 16 17 18 19 1.?0 

(OH/' 48 roo 
{OJ;~ 36 roo 
H ,. e11 48 IOC 

He;· 36 roc 
c2· g_ 48 37 63 

c~· 108 5 95 I 

c ~· ,. 192 00 I 
c2· 

I!J IOO 7 93 

c'· IJ 182 00 
AI •• I•? ~ C.? ~n l .... 
NJ• 94 27 73 
~ . I N'• 168 6 94 ,. 

NS• 252 00 I ,., 
N3· 

IS 
87 30 70 
-

N4• 
IS 

150 10 90 

Ns. 
IS 240 1 99 

a~ 82 60 40 

a"· •• 145 28 72 

as· •• 224 IO 90 

a"· 18 
130 32 68 

as· ,_,._ I98 14 86 

a•· '"-
288 4 96 

NeJ;, Il6 7 67 26 

Ne:; 111> 55 45 

Ne2"; 106 B 69 23 

Nef;_ 165 59 41 

Arlo· ISO B 35 4I IS I 

Art; 232 3 24 46 24 3 

*PacrrpeAeneHHe 3apHAOB AaHo a rrpou;eHTax. 
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BbiBeAeHHbll::i ny4oK ~-!MeeT ropi-!30HTanbHbll::i 3MI-!TTaHc 3017 MM· MPaA, 
sepTI-!KanbHbll::i - 1017 MM · Mpa~;~, paa6poc no 3Hepri-!l-! - 1 , 0%. 

npocToe KI-!HeMaTI-!4eCKoe ycTpol::icTBO AnH nepeMe~eHI-IH $Onbrl-1 no 
paAI-IYCY 1-1 a31-1MYTY ~1-!KnOTpOHa no3BOnHeT peryni-!pOBaTb 3Hepri-!~ 

B~BeAeHHOrO ny4Ka B npeAenax 35% OT MaKCI-!ManbHOI::i /13/ /CM. 
Ta6n.5, PI-IC. 6 1-1 7/. 

IAOH 

/+ 
He3 

, .. 
He 4 

2+ c,2 
3+ c,2 
3+ c,3 

N2• 
fJ, 

3+ N,,. 
3+ 

N,s 

61 ~ ...... 

sl 1.........-= 

E E/A 
[M3 8} [/vf38/Hyl<} 

33-48 II-16 

24-36 6-9 

33-48 2,7-4,0 

72-108 6-9 

68-100 5,2-7,7 

28-42 2-3 

64-94 4,6-6, 7 

59-87 3,9-5,8 

I 
-1 

I i 4 1 t-= I -H-j ---12 
·- 85 [cl1/ 75 80 

PHc.6.-3aBHCHMOCTb 3HeprHH aw

se,~:~eHHbiX HOHOB OT BbiBO,!:IHOrO 

pa,~:~Hyca AJIH pa3HbiX 
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A 
z' 

Ta6mn~a 5 

UOH 
E E/A 

{M38} {M38/HyK} 

.3+ 
0,6 56-82 3,5-5,1 

4+ 
0,6 %-145 6-9 

4t 
0,6 88-130 4,9-7,2 

4+ 
Ne2o 78-II7 3,9-5,8 

5+ 
Ne20 120-180 6-9 

4+ 
Ne22 72-106 3,3-4,8 

5+ 
Nezz 112-165 5,1-7,5 

7 .. 
Ar4o 120-180 3,1-4,5 

e• 
Ar .1,0 156-232 3,9-5,8 

E I[M3EY 
200 ---, 

I 

I •· 
1501 ! 

1 
:L:-- ~_,Ne,. uo:· 

I 

1oo! p- _......=t:: !:::::==- He!" 
50~-----+------+------r-

He!~~ 
I 
IR 

80 851:1# 

Puc.?. 3aBHCHMOCTb 3HeprHH 

BbiBe,!:leHHblX HOHOB, HaH60Jiee 

qacTo ycKop~eHbiX Ha Y-200, 
OT Bb!BO,!:IHOrO pa,!:IHyca. 

• i[ 
l1 

u A 8 C 4+ 4+ N 5+ 05+ YIOHbl c OTHOWeHHeM Z < 3, I 12 , N 14 , 14 , 16 H AP. I, ycKo-

peHHble AO 3HeprHH 12-18 MaB/HyKnoH, MoryT 6b1Tb BbiBeAeHbl H3 Ka
Mepbl YCKOpHTenR c noMo~b~ aneKTpocTaTH4ecKoro Ae$neKTopa. TaKaH 
CI-ICTeMa 6blna peanH30BaHa B 1970 rOAY 1141 • B ycnoBHHX OTCYTCTBHH 
$a30BOH ceneK~HH 1-1 cTa6HnH3a~HH aMnnHTYAbl B4-HanpH~eHHH Ha 
AYaHTax 6bln nony4eH K03$$H~HeHT BbiBOAa OKano 15%. 

CHcTeMa TpaHcnopTHPOBKH B~BeAeHH~x ny4KOB ~HKnoTpoHa no3-
BOnReT KOMMYTHpOBaTb ny40K no 4 HanpaBneHHHM, BKn~4aeT B Ce6H 
nOBOPOTH~H MarHHT, AYnneT~ KBaApynonbH~X nHH3 H MarHHT~ AnH KOp
peK~HH nono~eHHR ny4Ka Ha $H3H4eCKOH MHWeHH 1151 /pHc.8/. 

Puc.8. CxeMa pacrrono~eHHH ~HKJIOTpoHa H KaHaJioB TpaHcrropTu

POBKH. 
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8. 3AKJ1104EH~E 

0Tn~4~TenbHbiM~ oco6eHHOCT~M~ ASYXMeTposoro ~aoxpoHHoro ~~K
noTpoHa Y-200 ~sn~~Tc~: s~coK~~ yposeHb cpeAHero MarH~THoro no
n~ I- 20 K3/; soaMomHOCTb ycKopeH~~ ~oHos s w~poKoM A~anaaoHe 

A np~ He6onbwo~ MOI!\HOCT~ KoppeKH1PY~Il\~X o6MOTOK; npocTo~ ~ SbJ
Z 
COK03¢¢eKT~SH~~ SbiSOA ny4Ka MeTOAOM nepeaap~AK~ Ha TOHKO~ M~we-
H~, noason~~lll~~ nnasHo sapb~posaTb 3Hepr~~ SbiSeAeHHbiX ~oHos. 

On~T coaAaH~~ ~ 3KcnnyaTa~~~ ~~KnoTpoHa Y-200 nocnym~n ocHo
so~ An~ paapa6oTK~ ~ s~6opa napaMeTpos ~enoro P~Aa ~~KnoTpoHos 
T~menblX ~oHos: Y-200n, coaAasaeMoro s Bapwaae; Y-250, npoeKT~
pyeMoro s H~~3¢A /neH~HrpaA/, Y-400, sseAeHHoro s Ae~cTs~e s 
Jla6opaTop~~ ~AePHbiX peaK~~~ O~SHi a 1978 rOAY. 

B 3aKn~4eH~e asTOpbl SblpamaiOT 6narOAaPHOCTb aKaAeM~KY r. H .¢ne
posy, npo¢eccopy ~.U.OraHec~HY aa nocTo~HHoe sH~MaH~e K pa6oTaM 
no cosepweHCTSOSaH~~ ~~KnOTPOHa, a TaKme seeM COTPYAH~KaM Jla6o
paTop~~. np~H~MaSW~M y4aCT~e S yny4WeH~~ 3KCnnyaTa~~OHH~X napa
MeTpOB Y-200. 
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13 Ma~ 1983 roAa. 
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fHKan B.H. HAP· 9-83-311 
OnhlT 3KcnnyaTa~H H coaepmeHCTBOBaHHe QHKnoTpoHa Y-200 

B TeqeHHe nHTHaAQaTH neT ABYXMeTpOBhlH HsoxpoHHbm QHKnoTpoH 
TH~enhlX HOHOB Y-200 HCnOnbsyeTCH ~H npoBeAeHHH illHpOKOrO 
Kpyra HAepHO-~H3HqeCKHX H npHKnaAHb~ HCCneAOBaHHH. ~OCTHrHyTbJe 
napaMeTphl nyqKOB, a TaK~e OCHOBHhle xapaKTepHCTHKH QHKnOTpOHa 
llPHBOAHTCH B AaHHOH pa6oTe. 

Pa6oTa BbmonHeHa B Jla6opaTopHH HAepHbiX peaKQHH OIDUI. 

npenpHHT 06~AHHeHHOrO HHCTHTYTa RAePHWX HCcneAOBaHHH. AY6Ha 1983 

Gikal B.N. et al. 9-83-311 
The Experience of Operating and Improving the U-200 
Cyclotron 

During the last fifteen years the two-meter heavy-ion ~so
chronous cyclotron U-200 has been used to carry out a wide 
range of nuclear-physical and applied investigations. The 
beam parameters achieved and the main characteristics of 
the cyclotron are presented. 

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

Preprint of the Joint Institute for Nuclear Research. Dubna 1983 

llepeBOA O.C.BHHorpaAOBoil. 


