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ronoBHO~ 4aCTb~ KOnneKT~BHOrO YCKOP~TenR TRmen~X ~OHOB 

KYTH-20 RBnReTcR KOMnneKc, cocTOR~~~ ~3 n~He~Horo ~HAYK~~OHHoro 

YCKOP~TenR /tHflYHA-20/ ~ aA~a6aT~4eCKOf0 reHepaTopa aapRmeHHbiX 
TOpO~AOB /aAreaaTop-20/. 

s/l/ np~BeAeH~ on~caH~e YCKOP~TenR CHflYHA-20 ~ peaynbTaT~ 
~3MepeH~~ xapaKTep~cT~K ny4Ka e cna6o¢oKyc~py~~eM MarHHTHOM no
ne aAreaaTopa Ha paAHYCe ~HmeK~~~. 

Uenb~ AaHHO~ pa6oT~ RB~nHcb aaxeaT ny4Ka Ha paeHoeecHy~ op-
6HTy, cmaT~e KOnb~a e aA~a6aT~4eCK~ HapacTa~eM MarHHTHOM none 
~ aarpyaKa ~oHaMH TRmen~x 3neMeHToe. 

On11CAHHE YCTAHOBKH 

AAreaaTop-20 /pHc. 1/ np~H~~n~anbHO ~ c T04K~ apeHHR ocHOBH~x 
TeXHH4eCKHX peweH~~ B 3Ha4~TenbHO~ CTeneH~ nOBTOp~eT aAre3aTop 
npoTOTHna KonneKTHBHOrO YCKOpHTenR TRmen~x ~OHOB /nKYTH/. 8 4acT
HOCT~, npaKTH4eCK~ OA~HaKOB~ MarHHTH~e C~CTeM~ / 2/, ~AeHT~4Hbl 
BaKYYMH~e KaMep~, ~aroToeneHH~e H~ •n•anvc010 ~~~=== 

OT4-1. BMecTe c TeM, noe~weH~e cpeAHe~ ~~Kn~4HOCT~ KYTH-20 AO 
20 r~ noTpe6oeano nepepa6oTK~ PRAa yanoe aAreaaTopa. CxeMa ycTa
HOBK~ noKaaaHa Ha pHc.2. Cy~ecTBeHHO ~3MeHeH KaHan TpaHcnopTH
poeK~ 3neKTPOHHoro ny4Ka oT BbiXOAa CHflYHA-20 AO T04K~ ~HmeK~~~ 
/p~c. 2a/. TOHKHe ¢onbr~ I 31. npi-!MeHReMble Ha nKYH1 AnR pa3AeneHIM'i 
eaKyyro~H~x o6oeMOB aAreaaTopa ~ JlHHe~Horo ycKOpHTenR /e aAreaa
Tope Tpe6yeTCR AaeneHHe ocTaT04HOro raaa e 10 2 ~10 3 paa HHme/, 
npH noe~weHHO~ ~~Kn~4HOCT~ 3KcnnyaTa~HOHHO HCHaAemH~. KpoMe To
ro, 3M~TTaHc 3neKTPOHHoro ny4Ka np~ npoxomAeHH~ 4epea ¢onbry 
eoapacTaeT/31. B CBR3~ c 3T~M Ha KYTH-20 np~MeHeHa c~cTeMa ne
pexeaTa raaoeoro noToKa, ~AY~ero H3 01flYHAA-20, cocTOR~aR H3 
4 Hacocoe T~na HOPn-250. PacnonomeHHe eaKYYMHoro o6opyAoeaH~R 
onpeAen~nO B~6op QOKYCHPY~~e~ C~CTeM~ H3 4 OCeCHMMeTpH4HbiX nHH3. 
~eppoMarH~TH~e 3KpaHbl 3KpaH~py~T KaHan OT MarHHTHOrO nonR aAre-
3aTopa. 

BeeAeH~e oxnamAeH~R noTpe6oeano KOHCTPYKTHBHO~ nepepa6oTKH 
3neMeHTOB C~CT€Mbl HHmeK~HH /p~c.2a/, BKn~4a~~e~ B ce6R HH$neK
TOp H KOppeKTOP / 2/, HH¢neKTOp npeAHa3Ha4eH AnR KOMneHCa~H~ Mar
HHTHOrO nOnR aAre3aTopa Ha KOHe4HOM y4aCTKe TpaHCnOpTHPOBKH 
ny4Ka. OH npeAcTaBnReT co6o~ BHTOK npRMoyronbHOro ce4eHHR, aa
nHT~eaeMbl~ HMnynbCOM TaKa c aMnn~TYAO~ ~ 3, 5 KA H An~TenbHOCTb~ 
BepWHH~ ~100 HC. AnR TOrO 4T06~ pacceRHHOe none BHTKa He Ae¢op-
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PHc.l. AAresaTop KYTH-20. 

MHP08ano op6HTY, 8HTOK OKPY*eH 3KpaHOM H3 TOHKOnHCT080~ Hep*a-
8e~eK CTanH TO~HHO~ 0,5 MM. 3KpaH Henpo3pa4eH AnR nonR 8HTKa, 
HO He 8nHReT Ha MarHHTHOe none aAreaaTopa MHnnHCeKyHAHO~ AnH
TenbHOCTH. KoppeKTOp npeAHaaHa4eH AnR raweHV.R KorepeHTH~x paAH
anbH~x KOne6aHH~ npH HH*eK4HH. 

MarHHTHaR CHCTeMa /pHc.26/ 8Kn~4aeT 8 ce6R 4eT~pe nap~ Ka
TymeK C HMnynbCH~M nHTaHHeM, C03Aa~HX HapacTa~ee MarHHTHOe 
none AnR C*aTHR KOnb4a /I-IV CTyneHe~/. 

AnHTenbHOCTb HMnynbca /nonycHHYCOHAa/ I cTyneHH cocTa8nReT 
14 MC. 0C4HnnorpaMM~ HMnynbC08 TOKa II-IV CTyneHe~ C*aTHR npH-
8eAeH~ Ha pHc.3. B aAreaaTope KYTH-20 HOH~ TR*en~x 3neMeHT08 8 
KOnb4e o6pa3y~TCR npH HOHH3a4HH aTOMapH~X nOTOK08. K HCT04HHKY 
noTOK08 npeADR8nReTCR PRA Tpe6o8aHH~: YHH8epcanbHOCTb no COPTY 
aTOM08 /8nnOTb AO ypaHa/, 8~COKaR 4HKnH4HOCTb pa60T~ /20750 r4/ 
H 8aKyyMHaR 4HCTOTa. 3THM Tpe6o8aHHRM YA08neT80pReT naaepH~~ 
HCT04HHK/ 4~1. cxeMaTH4Ho noKaaaHH~R Ha pHc.26. BpeMeHHaR npo
rpaMMa pa60T~ 8CeX CHCTeM H KOHTpOnb HX napaMeTp08 3aAaBanHCb 
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a/ 

PHc.2. CxeMa ycTaHOBKH. 
a/ 1- ocecHMMeTpHqHaH nHH-
3a; 2 - Hacoc HOPA-250; 3 -
clJeppoMarHHTHbiH 3KpaH; 4, 5 
BHTOK H 3KpaH HHclJneKTOpa; ~ 
6- KaHepa; 7,8,9- <!>3Y; v, 
I 0 - KOppeKTOP; I 1- CIJ,HHTHn- 7 
nHTOp; 6/ 12 - cPOKYCHPYID~aH 

nHH3a; 13 - CBHHIJ,OBaH MH-
meHb; 14 - 3neKTpOHHOe KOnb
~o; 15 - na3epHoe HsnyqeHHe; 
I-IV - KaTyWKH cTyneHeH: 
CJKaTHH. 
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~ PHc.3. Ocli,HnOrpaMMhi TOKOB II-
., IV cTyneHeH: c>:<aTHH 500 MKC/ Aen. 

c noM~b~ CHCTeM~ ynpasneHHR Ha 6aae MHHH-3BM CM-3 H MHKpo-3BM 

113neKTpoHHKa-6011 , onHcaHHOi1 a!II. B Ka4eCTse AHarHocTH4ecKoi1 
annapaTyp~ HcnonbaosanHCb pa3H~e THn~ naMenbH~x AaT4HK08 AnR 
H3MepeHHR pacnpeAeneHHR nnOTHOCTH TOKa no ce4eHH~ ny4Ka 8 Ka
Hane TpaHcnopTHpOBKH, noRca PoroscKoro AnR H3MepeHHR nonHoro 
TOKa, AeTeKTOP~ TOpM03Horo H3ny4eHHR, 803HHKa~~ero npH pacceR
HHH Ha HOHaX H npH c6poce KOflb4a Ha MHWeHb /<f>OT03neKTpOHHble 
yMHO*HTenH CO C4HHTHnnRTOpaMH H3 nonHCTHpona/. 
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3KCnEPHMEHTAJlbHbiE PE3YJlbTATbl ~1 HX 06PA60TKA 

1. TpaHcnopTHPOBKa ny4Ka s KaMepy aAreaaTopa 

YcKopeHHe HOHOB 3neKTpOHH~MH KOnb~aMH B rpaAHeHTHOM MarHHT
HOM none C OTHOCHTenbHbiM rpaAHeHTOM, He npeBbiWaiO!qHM 3, 5 ·1 0 - 3cM-l, 
npH 3aAaHHbiX napaMeTpax cmaTbiX Kane~ /cpeAHHH paAHYC 3,5 CM, 
nonepe4Hble nonypaaMep~ a r = az = 0, 15 eM/ B03MOIKHO npH KOnH4ecT
ee 3neKTPOHOB B KOnb~e N > ] ·1 0 12 / 6 / HnH TOKe KOnb~a Ha Ha-
4anbHOM PaAHYCe -150 A. np~ 3$$eKTHBHOCTH aaxeaTa 60% /?/ TOK 
B KaMepe Ha BbiXOAe HHt!JneKTOpa AOn>KeH COCTaBnRTb He MeHee 250 A. 
i-13MepeHHe K03$$H~HeHTa TOKOnpOXO!KAeHHR ny4Ka 4epe3 KaHan TpaH
cnopTHPOBKH noKa3ano, 4TO 3Ha4HTenbHaR 4aCTb ny4Ka TepReTCR B 
KaHane. 3aBHCHMOCTb K03$$H~HeHTa TOKOnpOXO!KAeHHR OT 3HeprHH 
3neKTPOHOB Ha BbiXOAe yCKOPHTenR npeACTaBneHa Ha PHC .4. 3HeprHR 
3neKTPOHOB H3MeHRnaCb nyTeM BapbHpOBaHHR 3aPRAHOrO HanpRIKeHHR 
MOAYnRTopoa CMJlYH~-20 H H3MepRnacb no aMnnHTYAe cyMMapHoro HM
nynbca yCKOpR~ero HanpRmeHHR. norpeWHOCTb TaKOH MeTOAHKH onpe
AeneHHR KHHeTH4eCKOH 3HeprHH 3neKTPOHOB, KaK cneAyeT H3 /l/, He 
xyme 10%. MoAenHpoeaHHe Ha 3BM npo~ecca TpaHcnopTHPOBKH noKa-
3ano, 4TO anepTypa KaHana ~ 60 MM no3BOnReT npoBOAHTb fie3 no
Tepb B yKa3aHHOM Ha pHC.4 HHTepeane 3HeprHH nY40K C TOKOM AO 
500 A.Ha pHc.S npHBeAeHw pacnpeAeneHHR nnoTHOCTH TaKa ny4Ka no 
Ce4eHH~ B pa3nH4HbiX T04KaX KaHana TpaHCnOpTHpOBKH,H3MepeHHWe C 
noMOll\biO MeTOAHKH, onHcaHHOH a IB,91, AHanl-13 pe3ynbTaToe H3Mepe
HHH no3aonHn 3aKni04HTb, 4TO noTepH nPoHcxoaRT a caMoM Ha4anP 
KaHana. Aanee ny40K npoXOAHT fie3 noTepb, H, KaK BHAHO H3 PHC.S, 
ero AHaMeTp He npeewwaeT 4 CM, a OTKnOHeHHe ny4Ka OT OCH TpaKTa 
He npeewwaeT 8 MM. 

3KcnepHMeHTbl no $OpMHpOBaHHIO 3neKTPOHHOrO KOnb~a Ha Ha4anb
HOM paAHyce, cmaTHIO H 3arpy3Ke HOHaMH npOBOAHnHCb npH 3HeprHH 
HHmeKTHpOBaHHoro ny4Ka 1,8 M3B, 4TO COOTBeTCTByeT TOKY ny4Ka 
a T04Ke HH>KeK~HH 200 A. YeenH4eHHe TOKa HH>KeKT!-1poaaHHoro ny4Ka 
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He BXOAHno B 3aAa4H pafiOTbl Ha 
3Tane 3anycKa. CneAyeT TaK>Ke 
3aMeTHTb, 4TO MHHHManbHOe 4HC
no 3neKTpoHoe, TpefiyeMoe AnR 
ycKopeHHR HOHOB 3neKTpOHHbiMH 
KOnb~aMH, a KYTH-20 MomeT fibiTb 

PHc.4. 3aBHCHMOCTb K03~H~H

eHTa TOKOITpOXO*AeHHH rryqKa OT 

3HeprHH 3neKTPOHOB. Jc = 450 A -
TOK Ha BbiXOAe Cl1J1YHL(-20; J a 

TOK B TO'IK€ H~eK~HH, 
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PHc,S. PacnpeAeneHHe nnoTHOCTH TaKa nyqKa no ceqeHHID. 

a - Ha paCCTOHHHH 20 CM sa BTOpOH nHH30H; 6 - B TOqKe 

H~eK~HH, 

2 

MeHbWe, 4eM B nKYTI-1 /npH npo4HX paBHbiX ycnOBHRX/, finaroAaPR 
CHHmeHHIO OTHOCHTenbHOrO rpaAHeHTa ycKOPR~ero MarHHTHOrO no
na Inn ?.lo-3 c:M-1/. 

2. $opMHPOBaHHe H ClKaTHe 3neKTPOHHOrO KOnb~a 

HeKOTOpwe oTnH4HR B 3neMeHTaX KOHCTpYK~HH, CHCTeMe nHTaHHR 
H KaTyWKaX MarHHTHOH CHCTeMW aAre3aTopa H B 3HeprHH HHmeK~HH 
KYTH-20 no cpaeHeHHIO c nKYTI-1 ofiycnoeHnH HeOfiXOAHMOCTb OTWCKa
HHR HCXOAHbiX pemHMOB 3aXBaTa ny4Ka Ha Ha4anbHYIO opfiHTY H cma
THR 3neKTpOHHOrO KOnb~a. npeAYCMaTpHBanH~b 2 pelKHMa pafiOTbl: 
a/ 3axeaT ny4Ka H npeABapHTenbHOe noAmaTHe Konb~a noneM I cTy
neHH, 6/ 3axaaT a cyMMapHoe none I H II cTyneHeH - c nocneAyi0-

11\HM cmaTHeM. 
HacTpOHKa pelKHMOB npoH3BOAHnacb no MHHHMYMY noTepb 3neKTPOHOB 

npH cmaTHH H MaKCHMYMY CHrHana 11ofipaTHOH BbiCaAKH
11 

- TOpM03HOrO 
H3ny4eHHR, B03HHKaiOll\ero npH pa3pyweHHH pa3mHMa~erOCR KOnb~a, 
HHTerpan KOTOpOrO xapaKTepH30Ban KOnH4eCTBO 3neKTpOHOB B KOnb~e. 
TopMo3Hoe H3nY4eHHe, B03HHKaiOll\ee npH noTepRX 3neKTPOHOB a npo
~ecce cmaTHR H p·a31KaTHR, KOHTpOnHPOBanOCb C noMOll\biO $3Y. 

B 3KcnepHMeHTax no 3axeaTY ny4Ka eenH4HHa noKa3aTenR cnaAa 
Ha Ha4anbHOH opfiHTe R= 35 eM a AHana3oHe n 0 = 0, 14.;.0,23 aapb
Hpoeanacb nyTeM nepeMell\eHHR BAOnb OCH KaTyweK I CTyneHH. ~IH
lKeK~HR /pHc.6/ OCYll\eCTBnRnacb paHbWe MaKCHMyMa TOKa I CTyneHH, 
3neKTPOHHOe KOnb~O ClKHManocb HapacTa~HM MarHHTHbiM noneM, 3aTeM 
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PHc,6. CHrHan c1J3Y7 npH gaxsaTe 
I - Z I = 3 2 CM , 2 - Z I = 2 9 CM , 
3- TOK I CTyneHHj 4 - CHrHaJI 
~3Y8,Pa3sepTKa 500 MKC/~en. 

PHc,7. I - R-TpaeKTOPHHj 2-3 
n-TpaeKTOPHH npH ZI = 32 eM H 
ZI = 29 eM coOTBeTCTBeHHo. 

R 
~~ 
37 
36 
35 

34 

~ 
n 

0;41 

CB 

Q2 

33f 1 1":~ l, I to.1 
0 

pacw~pRnocb Ha cnaAa~eH 4aCTH HMnynbca ToKa H c6pac~eanocb Ha 
~H~neKTOp, npH CHHmeH~H noKa3aTenR cnaAa HHme 0,17 KOn~4eCTBO 
3axea4eHH~x 4aCTH~ pe3KO yMeHbwaeTCR. B 4aCTHOCT~, np~ n

0 
= 

= 0,14 OHO COCTaBnReT MeHee 50% OT COOTBeTCTBy~ero 3Ha4eHHR 
n0 = 0,17. C yeen~4eHHeM noK3aTenR cnaAa AO n s 0,23 TaKOH 
KpHT~4HOCTH He Ha6n~AaeTCH, 

Ha pHc. 6 npHBeAeH~ oc~~nnorpaMMbl c~-trHana AeTeKTopa 7 y -H3ny-
4eH~R /cM.p~c.2/ np~ ABYX nonomeHHHX KaTyweK I cTyneHH: ZI = 
= 32 CM /n 0 = 0,23/ H 29 CM /n

0
= 0,17/. CooTeeTCTBy~He HM R

H n-TpaeKTOPHH KOnb~a noKa3aH~ Ha pHc.7 /npHBR3Ka R-TpaeKTOPHH 
npoBOA~nacb no ~3secTHOH T04Ke c6poca KOnb~a RMaKc, = 37,3 eM
H~mHeMy Kpa~ 3KpaHa ~H~neKTopa/. AononHHTenbHO per~cTpHposancH 
CHrHan C ~3Y, OpHeHT~pOBaHHOrO Ha C~HHTHnnRTOp, 3aKpenneHH~H 
Ha HH~neKTOpe /CM,pHc,2/, KOTOP~H COOTBeTCTByeT 11 Hann~BaH~d 1 Ha 
Hero KOnb~a. ~3 PHC,6 cneAyeT, 4TO npH BTOPOM npOXOmAeHHH pe30-
HaHCa CBR3~ n = 0, 2 s I cTyneHH ec Tb noTe pH 3neKTPOHOB I Z I = 
= 32 eM/. Pe3ynbTaT~ p~c.7 Hcnonb3oeanHcb np~ HacTpOHKe pem~
MOB cmaT~R. 

H3BeCTHO/IO/, 4TO OCHOBH~e noTepH 3neKTpOHOB np~ cmaTH~ npo
HCXOART Ha paAHYCax, 6nH3KHX K paAHYCY Ha4anbHOH op6HT~, rAe 
n -TpaeKTOPHR H3-3a nepeXOAH~X npo~eCCOB, B03HHKa~~HX B CTeHKaX 
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KaMep~ npH BKn~4eHHH II cTyneHH, npoXOAHT s6nH3H pe30HaHcHoro 
3Ha4eHHR n = 0,25, H npH HanH4HH a3HMyTanbHOH HeOAHOPOAHOCTH 
MarHHTHoro nonR B03MomHo 4aCTH4Hoe npoxomAeHHe napaMeTPH4ecKoro 
pe30HaHCa, CM~Cn pemHMa a/ 3aKn~4aeTCR B OTBOAe KOnbUa MeAneH
H~M noneM I CTyneHH H3 o6naCTH HaH60nbWeH Ae~OpMa~HH Mai-HHTHOrO 
nonH /npeABapHTenbHoe noA>KaTHe/. Pac4eTbl noKa3anH, 4TO npH HH
meK~HH B CYMMapHOe none I H II CTyneHeH MOmHO peanH30BaTb n-Tpa
eKTOPH~ 6e3 s~6poca, cBR3aHHoro c nepexoAH~MH npo~eccaMH /pe
mHM 6/, npH HCCneAOBaHHH 060HX pe~HMOB BapbHpyeM~MH napaMeTpa
MH 6~nH Z-nonomeHHe KaTyWeK I CTyneHH H MOMeHT speMeHH BKn~4e
HHR TOKa II CTyneHH til, 

PemHM a/ Hnn~cTpHpyeTCH pHc.8. npH z, = 32 CM BHAH~ 2 nHKa 
nOTepb, CBR3aHHble C pe30HaHCaMH 0 = 0, 25 H n = 0, 2, npH Z 1 = 

= 29 CM nHK noTepb, CBH3aHH~H C n = 0,25, HC4e3aeT, H B03paCTa
eT KOnH4eCTBO 3neKTPOHOB B KOnbue B KOHue cmaTHH, KOTOpoe O~e
HHBanOCb no 11o6paTHoi1 BbiCaAKe11 B IV cTyneHH. OnTHManbH~MH e 3TOM 
pemHMe HBnH~TCR ZI = 29 CM H til= 1 MC nocne HH~eK~HH. 

KpHTepHeM o~eHKH pemHMa 6/ cny~HnH aMnnHTYAa H ~opMa cHrHana 
11 o6paTHOH B~CaAKH 11 BO II CTyneHH. Bbl6op TaKoro KpHTepHH o6ycnos
neH TeM, 4To per~cTpa~HR noTepb s Ha4ane cmaTHH npH til, 6nH3KHX 
K MOMeHTY HHmeK~HH tH, 3aTPYAHeHa H3-3a 6onbWOrO ~oHa He3axea-
4eHHbiX 3neKTPOHOB IAnHTenbHOCTb HHmeKTHpyeMoro ny4Ka e 20 He 
npH speMeHH OAHoro o6opoTa 7,5 He/. HccneAOBaH~e pemHMa 6/ no
Ka3ano, 4TO OnTHManbH~MH AnR Hero RBnH~TCH z, "'29 CM H til= 
=tH- 40 MKC. YsenH4eHHe Z 1 H yMeHbWeHHe t 11 npHBOAHT K B03pacTa-

- -~ "" ""~ 
rllo'"IIU IIV 1 ~IJP IIIJrl IIVC I VtJrlUM IIIJVAV~Cnnn 1-''C~UnOn\...UD U - U 'L 1"1 U, L.J 

H yMeHbWeHH~ CHrHana 11 06paTHOH BbiCaAKH 11
, npH yMeHbWeHHH z, 

H ysenH4eHHH tH CHHmaiQTCH aMnnHTYAbl CHrHanoB noTepb H 11 06paTHOH 
B~CaAKH 11 • ~13 p~c.9 BHAHO, 4TO npH t 11 = t

11
- 40 MKC pacKa4Ka KO-

/ ~ / I 
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PHc.8. c~aTHe B I-IV CTyneHHX, 
Pe~M a. I , 2 - CHrHaJibi ~3Y7 
/CM,pHc,2/ npH z, = 32 CM H 
ZI = 29 eM cooTBeTCTBeHHO, 

I \ I-"' 

v v ~~ 

I 
l/ /_ -I- 2 

\ _i 

1 J 

' ~ ~ 
PHc,9. c~aTHe B I H II CTyne
HHX, P e~M 6, I , 2 - CHrHaJibJ 
c1)'3Y7 /cM,pHc,2/ npH Z1 = 32 CM 
H Z I = 29 CM COOTBeTCTBeHHO j 
3 - TOK II cTyneHH, 
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r.e6aH~H ny4Ka cy~eCTBeHHO MeHbWe, 4eM np~ til =tH , T,K, npo
Me>KyT04Hble n~K~ nOTep~ 4aCT~~ B CJ1y4ae til = tH 3Ha4HTeJlbHO 
6onbwe, a 

11
o6paTHaR Bb1CaAKa 11 MeHbwe. Bbl6paHHble e Ka4ecTee ~cxoA· 

hbiX pe>K~Mbl MarHHTHOH CHCTeMbl np~BeAeHbl B Ta6nH~e. 

3. HAKOnnEH~E HOHOB CBHHUA 

feoMeTp~R YCTaHOBK~ nasepHoro ~CT04HHKa aTOMOB n03BOJ1RJla HH
>KeKTHPOBaTb ~X B 3JleKTPOHHOe KOJlb~O BO BCeM A~ana30He paA~YCOB 
R= 3735 CM. Bb16op KOHKpeTHoro paA~yca ocy~eCTBilRilCR nyTeM Hs
MeHeH~R MOMeHTa cpa6aTb1BaHHR Ila3epa, nnoTHOCTb M~HOCTH nasep
HOro ~3Jly4eH~R Ha CB~H~OBOH MHWeHH COCTaBJlRJla 6·108 BT/CM2 , 
HHA~Ka~HR HaKonneH~R ~oHoe ce~H~a npoH3BOA~nacb no TOPM03HOMy 
~3Jly4eHH~ 3JleKTPOHOB Ha ~OHaX, KOTOpOe BbiBOAHilOCb 4epe3 TOHKY~ 
/20 MKM/ T~TaHoBy~ ~OJlbry ~ perHCTPHPOBaJlOCb ¢3Y 9 /CM.p~c.2/, 
~aeneHHe ocTaT04Horo rasa e KaMepe aAre3aTopa cocTaBnRno 
2·10~ MM.pT,cT. Ha PHc.10 npeAcTaeneHbl oc~~nnorpaMMbl cHrHana 
~3Y np~ pasn~4HOM epeMeH~ cpa6aTbiBaH~R ~CT04H~Ka. Pac4eTHble 
3Ha4eHHR paAHYCa 3JleKTpOHHoro KOJlb~a np~ nepece4eH~~ C nOTOKOM 
aTOMOB CBHH~a COOTBeTCTBOBaJl~ R(t 1 ) = 9,5 CM, R(t

2
) = 8,5 CM, 

R(t 3 ) = 4,9 CM /ti - HHTepean BpeMeH~ Me>KAY MOMeHTOM nepece-
4eH~R H MaKC~MYMOM TOKa IV CTyneH~/. np~BeAeHHble OC~~JlilOrpaMMbl 
CBHAeTeJlbCTBy~T 0 TOM, 4TO npO~CXOA~T 3aXBaT ~OHOB CB~H~a H ~X 
YAep>KaHHe B noTeH~HaJlbHOH RMe KOJlb~a np~ C>KaT~~. 

r. nP_n_yPT nTa.APTtA"!'~ :~: ~.:::--:-, • :-:-:; ;-;;;~; M~~;-;\:,;-.,.,,., u'- • a 1 U"'1MUI u 1 d~d 
P = 2·10-

7 
MM,pT.cT, cornacHo pac4eTaM Ill/, AOil>KHa Ha6n~AaTbCR 

nOilHaR HeHTpaJ1H3a~HR OObeMHoro 3aPRAa KOilb~a nerKHM~ HOHaM~ 
/B OCHOBHOM a30Ta/, no3TOMy HaKOnJleHHe HOHOB CBHH~a B 3TOM pe>K~
Me Tpe6yeT TeopeT~4ecKoro o6bRcHeH~R. 

PHc,JO. 3arpy3Ka KOnh~a HOHaMH 

CBHH~a, 2, 3, 4 - CHPHanbi 93Y 9 
/eM, pHc,2/ TOpM03HOro H3nyqe

HHH 3neKTp0HOB Ha HOHaX IlpH 

t 1 = 400 MKC, t 2 = 200 MKC; 

t 3 = 0 MKC OT MaKCHMYMa TOKa/Jj 
IV cTyrreHH COOTBeTcTBeHHO, 

9 



BbiBOAbl 

B peaynbTaTe nposeAeHHOM pa6or~: 
- aan~eH KoMnneKc CHnYHA-20 - aAreaarop-20 a pem~Me cmaT~H 

3fleKTpOHH~X KOfle~; 

- nposepeHa pa6orocnoco6HOCTb ocHoBH~x yanos aAreaaropa-20~ 
- npoBeAeHa npeABap~renbHaH onT~M~3a~~H aaxsara ~ cmaT~H, 

B~6paH~ ~CXQAH~e pe~~M~ ~ reoMeTpHH MarH~THO~ C~CTeM~j 
- pean~30BaHa 3arpy3Ka 3fleKTpOHHOrO KOflb~a ~OHaMH CBHH~a C 

nOM~b~ naaepHoro HCT04H~Ka aTOMOB. 

Asrop~ s~pama~T rnyfioKy~ 6naroAapHOCTb H.B.KyaHe~osy, B.E.MH
poHosy, C.M.C~nbHosy, E.A.CoTH~4eHKo, A.n.CyM6aesy, 6.A.Wecra
Kosy aa npeAocrasneHHY~ annaparypy H noMO~b a 3Kcnep~MeHrax no 
3arpy3Ke 3fleKTpOHH~X KOfle~ ~CHaM~ CB~H~a. 
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2. 
3. 
4. 
s. 
6. 
/. 
8. 
9. 
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11. 
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18. Mcnonb3oaaHMe pe3ynbTaToa M MeTOAOB 
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AneKcaHAPOB B.C. H AP. 
KYTH-20 : aanycK KOMnneKca CHflYHA-20 - aAreaaTop-20 
B pe*HMe C*aTHR 3neKTPOHHWX Kone~. 

P9-83-8S6 

npHBeAeHW peaynbTaTW 3anycKa H Bw6opa pa60TW ronOBHOH <laCTH YCKOPHTenR 
KYTH-20 /KoMnneKca CHnYHA-20 - aAreaaTop-20/ a pe*HMe c*aTHR 3neKTPOHHWX 
KOne~. noKa3aHo, 4TO H3MeHeHHe KHHeTH4eCKOH 3HeprHH 3neKTpOHOB OT 1,4 AO 
2 M3B 6onee 4eM a 3 paaa yny4waeT npoxo*AeHHe ny4Ka no KaHany TpaHcnopTH
POBKH . nony4eH TOK B T04Ke HH*eK~HH 280 A. npoa~eHa npeABapHTenbHaR OnTH
MH3a~HR 3aXBaTa H C*aTHR, a TaK*e MHHHMH3a~HR nOTepb 3neKTPOHOB npH 4aCTH4-
HOM npOXO*AeHHH napaMeTpH4eCKOrO pe30HaHCa. Bw6paHW HCXOAHWe pe*HMW pa60TW 
MarHHTHOH CHCTeMW, PeanH30BaHa 3arpy3Ka KOnb~a HOHaMH CBHH~a C nOH~bQ na-
3epHOrO HCT04HHKa aTOHoa,noKa3aHo, 4TO 3arpy3KY MO*HO npOH3BOAHTb BO BCeH 
AHana30He 3735 CH PaAHYCOB C*HMa~erocR KOnb~a. 

Pa6oTa awnonHeHa a 0TAene Hoawx MeTOAOB ycKopeHHR OHRH. 

Coo~eHHe 06~eAHHeHHOro HHCTHTYTa AAePHwx HCcneaoaaHHH. AY6Ha 1983 

Alexandrov V.S. et al. P9-83-856 
KUTI-20 Accelerator: launching of the SILUND-20- Adgezytor-20 
Complex in the Electron Ring Compression Regime 

The results of launching and work ing regime choice of the head part of 
KUTI-20 accelerator /SILUND-20- Adgezator-20 complex/ i n the regime of 
electron ring compression are given. It Is shown that change of the electron 
kinetic energy Improves the beam passage along the transporting channel by 
more than 3 times. Current about 280 A at the Injection point Is obtained. 
The preliminary optimization of the capture and compression when partial 
crossing the parametric resonance Is carried out. The Initial regimes of 
the magnetic system operation are chosen. The loading of the ring by lead 
ions obtained Is realized with the help of a laser source. It is shown that 
the loading can be produced In all 3735 em radius range of the compressing 
ring. 

The investigation has been performed at the Department of New Accele
ration Methods , JINR . 

Colllllun i cation of the Joint Institute for ~luclear Research. Dubna 1983 

nepeaoA O.C.BHHOrpaAOBOH 


