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BBE.l\EHHE 

KaK H3BeCTHo/l/, B KOlllleKTHBHOM YCKOPHTelle YCKOp~eM~e HOH~ 
o6pa3y~TC~ B 3lleKTPOHHOM KOllb~e npH HOHH3a~HH HHmeKTHpyeM~X 

B Hero aTOMOB. BamH~M 3lleMeHTOM, o6ecne4HBa~~HM 3¢¢eKTHBHY~ pa-

6oTy ycKopHTell~, ~Bll~eTc~ YCTPOHCTBO, npoH3BOA~~ee A03HposaHHY~ 
nOAa4y B 3lleKTPOHHOe KOllb~O aTOMOB B~6paHHOrO All~ YCKOpeHH~ 

3lleMeHTa. PaHee 3arpy3Ka KOllb~a HOHaMH ra3~o~pa3Hb1X 3lleMeHTOB 
npoBOAHllacb H3 ra3DAHHaMH4ecKoro HCT04HHKa 

2 
• Pe3yllbTaT~ 13 - 5/ 

no3BOllHllH pa3pa60TaTb CXeM~ 3arpy3KH 3lleKTpOHH~X KOlle~ HOHaMH 

B KaMepe aAre3aTopa C nOMO~b~ lla3epHoro HCT04HHKa aTOMOB, C03-
AaTb ero pa604He BapHaHT~, HCClleAOBaTb napaMeTp~ nOTOKOB aTo
MOB pa3llH4HbiX 3lleMeHTOB. KoMnlleKcHaR nposepKa pa6oTocnoco6Hoc TH 
HCT04HHKa, ero BllH~HH~ Ha APYrHe CHCTeM~ 

He~, 3arpy3Ka KOllb~a HOHaMH B03MOmH~ TOllbKO B peallbH~X YCllOBHRX 
Ha YCKOPHTelle, 

B AaHHOH cTaTbe npHBOA~Tc~ pe3YllbTaT~ on~THOA 3KCnllyaTa~HH 
OAHOrO H3 pa604HX BapHaHTOB lla3epHOrO HCT04HHKa aTOMOB B YCllO
BH~X AeHCTBY~~HX CHCTeM KYTH-20 H nKYTH, T.e. npH cmaTHH 3lleKT-

poHHoru KOJib4d l:i IIJt::X L. 1 Yllt::H>1X Mdl HVIo HUI u 11uJ1.H 1-1u IJdi-\VI.Y'-a ,..,~oMcloJ 

HO 3 + 4 CM H nepBOHa4allbHble Ka4eCTBeHH~e pe3yJ1bTaTbl 3KCnepH
~eHTOB no HaKOnlleHH~ HOHOB CBHH~a B 3JleKTPOHHOM KOJ1b4e. TaK KaK 
reoMeTpH~ HCT04HHKa, YCllOBHH 3arpy3KH KOJlb~a, KOJ1H4eCTBO B HeM 

3neKTPOH08 H APYrHe ¢H3H4eCKHe napaMeTp~ /KpOMe 4acTo-
T~ cpa6aT~BaHH~/ 060HX YCKOpHTelleH npaKTM4eCKH C08naAa~T, TO 
.1 npH80AHMble pe3yllbTaTbl OTHOC~TC~ K pa6oTe HCT04HHKa H Ha 
KYTH-20, H Ha nKYTH. 

3KCnEPHMEHTAnbHAR 4ACTb 

UeHTpanbH~A 8apHaHT lla3epHoro HCT04HHKa aTOM08 npeAHa3Ha~eH, 

8 OCH08HOM, AllR 3arpy3KH HOHaMM 3lleKTPOHHbiX KOlle~ C paAHYCOM 
OT 12 AO 3 CM. reoMeTpH~ HCT04HHKa n03BOll~Jla, KPOMe Taro, HH

meKTHp08aTb aTOMbl 8 KOJlb~a 60J1bWHX /AO 35 CM/ paAHYCOB, 
HCT04HHK COCTOHT H3 OCH08HOrO H ~CTHP0804HOrO 1la3epos, CH

CTeMbl CKaHHP08aHHR, ¢0KYCHpy~~eA llHH3bl, MHWeHH H Hecy~eA KOHCT
PYK4MM, ¢OKYCMpy~~a~ J1HH3a /¢OKYCHOe paCCTO~HHe - 230 MM/ M MM
WeHb /8 AaHH~X 3KCnepMMeHTaX - M3 C8MH4a/ pa3Me~a~TCR B BaKyyM
HOH KaMepe aAre3aTopa, o6a na3epa - 8He KaMep~. OcHOBH~M na3e
poM ~Bll~eTC~ 1la3ep Ha aJl~MOHTTpMeBOM rpaHaTe C npMMeC~MH HeOAMMa 
C napaMeTpaMM: AllHHa 80llH~ H311Y4eHM~ 1,06 MKM, AllHTellbHOCTb HM-
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PMc. I. CxeMbJ 3arpy3K¥1 ::meKTpOHHOro 
KOnhna HoHaMH ¥I pacnono~eHHH na-
3epHoro HCToqHHKa a KaMepe aAre-
3aTopa lrroHCHeHHH B TeKCTel. 

nynbca Ha nOJlYB~COTe - OKOJlO 10 HC, 3Hepr~R 8 ~MnyllbCe - AD 
60 M.Qm, ~aCTOTa cpa6aT~8aH~~ - AD 50 r4. ~CT~p080~H~M Jla3ePOM 
R811ReTCR ren~i1-HeOH08bl~ Jla3ep 1 pa60Ta~~~~ 8 Henpepbi8HOM pem~Me; 
All~Ha 8011H~ ~3Jly~eH~R - 0,63 MKM. 

CxeMa 3arpy3K~ 3neKTPOHHoro K011b4a 1-lOHaM~ ~ pacnonomeH~e 1-lc
TO~H~Ka 8 KaMepe aAre3aTopa noKa3aH~ Ha p~c.1. ~3 na3epa 1 ~3-
ny~eH~e 2 npoxoA~T ~epe3 OKHO 3 8 KaMepy aAre3aTopa 4 ~ Tpy6y 5 
IHecy~aR KOHCTPYK4~RI, $OKyc~pyeTCR Jl~H30~ 6 Ha no8epXHOCTb 
MI-IWeH~ 7. Yepe3 TP~ Konn~M~py~~~x OT8epcT~R 8 noToK aTOM08 9 
nonaAaeT 8 311eKTPOHHoe K011b40 10. Ocb I-13Jly~eH~R ~cT~P080~Horo 

na3epa 11 co8naAaeT c ocb~ ~3ny~eH~R ocH08Horo na3epa 1. Tpy6a 5 
A~aMeTpOM 20 MM ~ TOJl~~HO~ CTeHK~ 0,5 MM BblnOJlHeHa ~3 Hepma8e~
~e~ cTan~, ~MeeT TP~ onopbt, t..teHTP~PYIO~~e Tpy6y 8 naTpy6Ke. Onopbt 
pacnonomeH~ Ha paCCTORHI-1~ 30 CM OT M~WeH~. no8epXHOCTb Tpy6~ 
oTnep$op~po8aHa AllR o6ner~eH~R nony~eH~R 8aKyyMa 8 ee nonocT~. 
J(~\U'nrtP J.tnnnLAMtAn\/t..''lltiPP (")TRPnrTIAP IAU.Pnf"'' ClAn na:ln:::l r n~"::MAn:::llt.AIA . . . . . . 
15x15 MM, a W~P~Ha neperOPOAOK Me~AY OT8epcT~RM~ COCTa811Rlla 
3 MM. npOAOllbH~~ pa3Mep OT8epCT~~ MOr ~3MeHRTbCR C nOMO~b~ 
HaCaAK~. 

iOCTI-1p08Ka ~aCT~ I-1CTO~HI-1Ka, HaXOAR~e~CR 8HYTP~ KaMepbl aAre3a
TOpa, npo80A~nacb c noMO~b~ $~KCI-1PY~~~-~x onop TaK, ~To6bt Heco8na
AeHI-1e oct-1 I-ICTO~H~Ka 1-1 oc~-1 Z aAre3aTopa He npe8~wano 0,5 MM. 
IOCTI-1P08Ka BHewHe~ lna3epHo~l ~aCTI-1 I-1CTO~H~Ka npo80AI-111acb np~ 
CHRTOM OKHe 3 C nOMO~b~ MapKepa, 880A~Moro 8 Tpy6y 5. np~-1 nOMQ
~1-1 50-npot..teHTHOro 3epKana MOmHO 6~110 Ha6Jl~AaTb MapKep ~ MeCTO 
nonaAaHI-1R Ha Hero ~3ny~eH~R. AHanort-1~H~M cnoco6oM, np~-1 OTKa
~aHHO~ KaMepe ~Menacb B03MOmHocTb KOHTpon~po8aTb nonaAaH~e 1-13-
ny~eH~R Ha $OKYC~py~~y~ ll~H3Y ~, COOT8eTCT8eHHO, Ha Mt-1WeHb, Yn
JlOTHeH~e $11aHt..ta MCTO~HI-1Ka C naTpy6KOM KaMep~ aAre3aTopa np0!-13-
80A~110Cb ~epe3 aJliOM~H~eay~ npOKJlaAKY, a OKHO IK8ap4e80e CTeKJlO 
A~aMeTpOM 44 MM ~ TOJl~~HO~ 6 MMI ynllOTHRJlOCb 80 $11aHt..te naTpy6Ka 
~epe3 1-1HAI-1e8y~ npOKllaAKY. 0cH08HO~ 8en~~~Ho~, onpeAellR~~e~ na
paMeTpbt nOTOK08 aTOM08, R811RllaCb nllOTHOCTb nOTOKa Jla3epHoro ~3ny
~eHI-1R Ha MI-1WeHb q IBT · cM-2 I. Ben1-1~1-1Ha q, np~ $1-1KCI-1po8aHHbiX pa3-
Mepe nRTHa 83a~MOAe~cT8~R ~ A111-1TellbHOCT~ ~Mnynbca t-13Jly~eHI-1R, 

DAHD3Ha4HO onpeAenRnacb 3HeprMe~ ~311Y4eHI-1R E I-111M HanpRmeH~eM Ha
KOni-1TenR 6noKa nMTaHMR UHBK ~ MOrna MeHRTbCR 8 npeAeJlaX 13 · 1 06 + 
+ 6. 10 8 I BT· CM -2 . 
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KaK noKa3aHO B/ 4/, B TaKOM pem~Me HeATpanbH~e ~aCT~4~ COCTaB
nR~T 6onee 95% oT o6~ero ~~cna ~acT~4 a noToKe. Pa3neT ~OHHO~ 
KOMnoHeHT~ COCPeAOTO~eH B y3KOM TeneCHOM yrne, 3aPRA ~OHOB -
a ocHOBHOM I+ 1 I. KpoMe Taro, BbiXOAY ~OHOB a HanpaaneH~~ KOnblla 
6YAYT npenRTCTBOBaTb 3KpaH~pOBKa Tpy6o~ ~ npOAOnbHOe MarH~THOe 
none aAre3aTopa. 

CTa6~nbHOCTb napaMeTpoa noTOKOB aToMOB ADCT~raeTcR CMeHo~ 
TO~K~ B3a~MOAe~CTB~R ~3ny~eH~R C M~WeHbKl /4/ . .Q~aMeTp nRTHa B3a~
MOAe~CTB~R - OKOnO 1 MM, o6naCTb CKaH~poaaH~R - Kpyr C A~aMeTpOM 
OKOnO 3 MM. HecTa6~nbHOCTb o6~ero ~~cna aTOMOB B nOTOKe np~ CTeH
AOB~X ~Cn~TaH~RX ~CTO~H~Ka OT ~MnynbCa K ~MnynbCY He npea~wana 
5%. Pecypc ~CTO~H~Ka np~ TaK~x ycnoa~Rx - ~ 10 6 cpa6aT~BaH~~ 
lq :s 1 ·1 as sr CM- 2 1. 

3aAePmKa MemAY 3anycKa~~M 6noK~ n~TaH~R ~cTO~H~Ka c~rHanoM 
~ MOMeHTOM B3a~MOAe~CTB~R ~3ny~eH~R C M~WeHb~ COCTaBnReT 220 MKC, 
3anyCK npo~3BOA~TCR C~CTeMO~ C~HXPOH~3a4~~ pa6oT~ YCKOP~TenR. 
YcCTb ~3ny~eH~R OCHOBHOrO na3epa OTBOA~TCR Ha $OTOA~DA, ~TO no3-
BOnReT KOHTpOn~poBaTb MOMeHT nORBneH~R ~3ny~eH~R. 

Ha p~c.2 npeAcTasneH~ 3aB~C~MocT~ cKopocT~ aToM08 C8~H4a 
8 MaKC~MYMe pacnpeAeneH~R I R k = 4 cMI AnR pa311~~Hbtx 3Ha~eHt.1~ q • 

Ha p~c.3 noKa3aH~ 338~C~MocT~ cpeAH~x 3Ha~eH~A KOH4eHTPa4~~ 

n
8 

~ nap4~anbHoro Aa8neH~R p
8 

8 noToKe aTOMOB C8~H4a np~ 3arpy3-
Ke KOnb4a paAHYCOM 4 CM, OT sen~~~H~ UHaK lnorpeWHOCTb ~3Mepe
H~~ .. 20%1. ~13MeHeH~R n 8 , N8 AnR c!>~r<CHP08aHHOro 3Ha~eH~R VHaK 
npt-1 ~3MeHeHH~ Rk noKa3aH~ Ha p~c.4, a An~TellbHOCTb noToKa aTo
MnR •- W~ n~r-~ rnPnVPT OTMPT~Th UTO n~O~MPTOY nOTOKOB aTOM08 
YA08neT80PR~T Tpe6oBaH~RM no 3arpy3Ke KOJ1e4 HOHaM~, nony~eH

H~MI-1 8 pac~eTH~x pa6oTax IHanp~Mep/6/ 1. 
np04eCC~ HaKonneH~R ~OH08 8 3neKTPOHH~X KOJlb4aX ~ noBeAeH~e 

3JleKTPOH-~OHHbiX o6pa308aH~~ AeTeKT~POBaJl~Cb no TOPI~03HOMy ~3ny
~eH~IO 3JleKTPOHOB/ 2/. ~1cnonb3DBanocb A8a AeTeKTopa, KamA~~ Ha 
OCH08e $OT03neKTPOHHOrO yMHOm~TenR ~ C4~HT~n11RTOpa ~3 non~CT~

pona. OA~H ~3 AeTeKTopo8 lo63opHbt~l pacnonarancR Ha paccTORH~~ 
• 2 M oT KaMep~ aAre3aTopa. OH cnym~n A11R per~cTpa4~~ y-~any

~eH~R, 803H~Ka~~ero np~ BbiC3AKe KOnblla Ha 3neMeHTaX KOHCTPYKLII-11-1 
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P¥Ic.2. PacrrpeAeneHHe no cKopOCT¥1 
aToMoa caHHna: I - q = 2, 7• 
1 o' BT· eM- 21 uH = 77 5 B, c:PHnbTP 
nc-3 I ; 2 - q .. 4, 3 . 1 o 7 BT · eM - 2 

IUH = 680 Bl; 3- q .. 1,6• 
·IOSBT·CM-2 I UH = 775 Bl; 
4 - q = 2,5 · J08 BT· CM-2 IUH 
= 850 Bl. 
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PHc,4, 3aBHCHMOCTH cpeAHHX 
3Ha'!eHHH KOHJJ;eHTpaJJ;HH n 8 H rro
TOKa aTOMOB N8 rrpH HSMeHeHHH Rk 

PHc.3. 3aeHCHMOCTh cpeAHHX sHa
'leHHH KOHJJ;eHTpaJJ;HH U8 H rrapu;Ha
aiThHOrO AaBneHHfl p

8 
B IIOTOKe 

aTOMOB CBHHJJ;a IIpH sarpySKe KOnh
u;a paAHYCOM Rk = 4 eM oT eenH'!H
Hbi U h H q, HH>'CH.Ilfl KpHBafl COOTBeT
CTByeT cny'!an ocna5neHHfl nasep
Horo Hsny'leHHfl lPHnhTPOM }K3C-9 
/Kos¢¢Hu;HeHT rrporrycKaHHfl 0,34/. 

1011.---:--------------:~'IJ12 

M.II SHa'!eHH.II ee.nH'!HHbi q == ~ 

-2,5. J08 BT•CM-2 /UH = 850 B/., 

KaMep~ nocne OKOH4aH~R npo~ecca cmaT~R, a TaKme np~ norepRx e 
npo~ecce cmaT~R KOnb~a. BropoH AeTe~rop pacnonarancR Heno-
~~~AcreeHHo y ~sMep~renbHoro narpyoKa aAresaropa ~ per~crp~po

ean y-~sny4eH~e ~3 MeA~aHHOH nnocKocT~ KaMep~. AereKTOP~ pe
r~crp~poean~ ~3ny4eH~e KaK B TOKOBOM, TaK ~ B C4eTHOM pem~MaX 
e crpo6-~Mnynbcax pasn~4HOH An~renbHOCT~ rcTp. 4~cno saper~crp~
poeaHHbiX sa eA~H~~Y epeMeH~ y -KeaHTOB Ny nponop~~oHanbHO npo
~3BeAeH~~ 4~cna 3neKTPOHOB Ne ~ ~oHoe Ni e KOnb~e. 
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3KCnEP!t1MEHTAJlbHbiE PE3YJlbTATbl 

PHc.5. 3aeHCHMOCTh MHTenhHOCTH 
IIOTOKa aTOMOB OT 3Ha'!eHHfl Rk• 
} - Q z2,5.JQ8 BT•CM-2 /UH"'85Q B/; 
2- q .. 4,3.J07 BT·cM-2 /Uw680 B/. 

3Kcnep~MeHTbl no sarpysKe 3neKTPOHHoro KOnb~a ~oHaM~ c noMO~b~ 
naaepHoro ~CT04H~Ka npOBOA~n~Cb B OCHOBHOM np~ BaKYYMe /2. 10~8 

2·10-7 I Top. YcraHoeneHo, 4TO pasMe~eH~e ~cT04H~Ka e KaMepe 

4 

l 

aAresaTopa He np~eeno K YXYAWeH~~ BaKyyMa B HeH. nepBble CTO -
ABeCT~ cpa6aTbiBaH~H ~CT04H~Ka np~BOA~n~ K YXYAWeH~~ BaKYYMa 
Ha /1 + 2/.10-7 Top, B AanbHeHWeM YXYAWeH~R npaKT~4eCK~ He Ha-
6n~AanOCb, CeRsaH 3TOT npo~ecc, no-e~A~MOMy, c YAaneH~eM np~ 
nepe~x cpa6ar~eaH~Rx nneHK~ OK~cnoe Marep~ana M~weH~ ~ aAcop6~
poeaHH~x Ha noeepxHocr~ M~WeH~ rasoe. TaK~M o6pasoM, nocne ycra
HOBK~ ~CT04H~Ka, pasrepMeT~3a~~~ KaMepbl He06XOA~MO npo~SBOA~Tb 
OTAenbHOe BKnl04eH~e 11CT04HI1 Ka AnR 11 41-!CTKI-! 11 noeepXHOCTI-t MI-!WeH~, 

lt1cT04HMK, pasMe~eHH~H e KaMepe aAresaropa, He oKas~ean en~-tR

H~-tR Ha ~-tMnYnbcH~e MarH~-tTHble nonR aAresaropa, T. e. Ha A~-tHaM~-tKY 

cmaTMR 3neKTPOHHbiX KOne~. 3TO nOATBep>XAaeT npae~-tnbHOCTb Bbl6opa 
MaTep~-tanoe MCT04HI1Ka 11 ero KOHCTPYK~I-!11, AOCTaT04HY~ T04HOCTb 
~CTI-IPOBKI-t Tpy6bl B narpy6Ke. 

0THOCI1TenbHaR CTa6~-tnbHOCTb I~O~HOCTI-t ~3ny4eH~-tR /TaK me, KaK 
11 ero nonomeHMe eo epeMeH~/ e peanbHbiX ycnoe~-tRX pa6oTbl Ha ycKo
P~-tTene MOrna onepaTI'IBHO KOHTpon~-tpOBaTbCR C nOMO~b~ ~OTOAMOAa, 
pas6poc sHa4eH~~ He npee~wan 5%. 

lt1cnonb30BaHHble CI'ICTeMa ~CTMPOBKI-t nasepHOrO ~3ny4eHMR M Me
XaH~-t3M CKaH~poeaHI'IR no MMWeHM noKasan~-t CBO~ HaAemHOCTb: Ha M~-twe

H~ /nocne np~-tMepHO 3· 104 cpa6aTbiBaH~-tH/ o6naCTb 3P031111 npeACTae
nReT KOnb~O C pa3MepaMI1, COOTBeTCTBY~~MMI-t pac4eTHbiM, 

Pa6o4aR 4aCTOTa cpa6aTbiBaHI1R ~CT04HI1Ka AOXOA~-tna AO 10 r~. 
no oKOH4aHM~-t nepeoH cep~-t~ 3Kcnep~-tMeHroe Ha KYTI-1-20, Ha 

creHAe 6~nM npoeepeH~ napaMeTp~ pa6o4ero eap~aHTa ~-tCT04H~-tKa. 

lt13MePeHI1R noKa3an~-t. 4TO naPaMeTPbl nOTOKOB aTOMOB. C T04HOCTb~ 
AO 10%, He 113MeH~-tn~-tCb. 

npoeeAeHH~e 3Kcnep~-tMeHTbl noseon~-tnM o~eH~-tTb no TOPM03HOMY 
M3ny4eHI1~ 3neKTPOHOB B KOnb~e An~-tTenbHOCTb nOTOKa aTOMOB T 11 
cKopocrb ero pacnpocrpaHeH~R. Ha p~-tc.6 np~-teeAeHa oc~~-tnnorpaMMa 
C~-trHana TOPM03HOrO 113ny4eHI-tR npM 1-!HmeK~MI-t aTOMOB B KOnb~O C Rk• 

35 CM /B nOCTORHHOM MarH~-tTHOM none, 6e3 cmaTI'IR KOnb~a/. npM 
3TOM rny6~-tHa noreH~~-tanbHOH RM~ e KOnb~e HesHa4~TenbHa AnR saxea
ra 1-!0HOB, T,e. An~-tTenbHOCTb TOPM03HOrO M3ny4eH~R 3neKTpOHOB 
COOTBeTCTBYeT epeMeHM I-IX B3ai1MOAeHCTBI1R C aTOMaMI-t 1-!HmeKTMpyeMo
ro noroKa. B~-tAHo, 4TO An~-trenbHOCTb noroKa aroMoe /• 80 MKC/ 
xopowo cornacyercR c AaHHbiMM p~-tc. 5. Ha paccTORH~-t~-t 35 CM naKeT 
aTOMOB 11pacnnbleaercR 11 AO TaK~-tx een~-t4~-tH ~-ts-sa Ha4anbHoro pas6poca 
CKOPOCTeH aTOMOB. Ha p~-tc.] np~BeAeHa OC~MnnorpaMMa C~-trHana Top
M03HOrO ~sny4eH~R M3 KOnb~a paAMYCOM npMMepHO 3,5 CM, B KOTOpoe 
1-!HmeKT~pyeTCR nOTOK aTOMOB, nocne Ha4anbHOrO Cl-trHana, COOTBeT
CTBYIO~ero npoxOmAeH~-t~ 4epe3 KOnb~O nOTOKa aTOMOB C AnMTenbHOCTb~ 
T "' 10 + 15 MKC /4TO TaKme COBnaAaeT C AaHHbiM~ P~C. 5/ Ha6n~Aa~TCR 
CMrHan~ TOPM03HOrO ~3ny4eH~R 3neKTPOHOB Ha HaKannMeaeM~X 1-tOHaX. 
no een~-t4~He 3aAepmKI1 ~t /Ha p~-tc,6 ~ 7/ MemAY C~-trHanoM C ~oro
A~OAa nasepa M CMrHanOM TOPM03HOrO ~3ny4eH~R Ha aTOMaX noTOKa, 
C y4eTOM 113BeCTHOrO paCCTORHI'IR MMWeHb - KOnb~O 6~na 3KcnepMMeH
TanbHO onpeAeneHa CKOPOCTb aTOMOB CBI'IH~a. nony4eHHble 3Ha4eH~R 
VAOCTaT04HO xopowo coenaAa~T c AaHH~M~-t p~c.2. 
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Puc.6. Oc~unnorpaMMhl cHrHanoB 
C ~OTOAHO~a na3epa /BHH3y/ H 
~eTeKTOpa /BBepxy/ rrpH H~eK
~HH aTOMOB B Konb~o c Rk ... 35 eM 
/50 MKC/~eJI, T CTp.: 30 MKC, 
UH = 850 B/. 

Puc.7. Oc~HnJiorpaMMhl curHanoB 
C ~OTOAHO~a Jia3epa /BBepxy/ 
H ~eTeKTOpa /BHH3y/ rrpH H~eK
~HH aTOMOB B KOnb~o c Rk .. 4 eM 
/20 MKC/~en, rCTp.: 10 MKC, 
UH "' 680 B/. 

3Kcnepi-!MeHTbl no 3arpy3Ke K011e4 1-!0HaMI-1 CBI-IHI.Ia npOXOj:\1-1111-1 np~-1 

Ol.leH04HOM K0111-14eCTBe :meKTpOHOB B K011bl.le /5 + 7 f. 10 12 • 
nonepe4Hoe ce4eHI-!e noToKa aTOMOB MeAI-IaHHO~ n11ocKOCTb~ ~-!MeeT 

pa3Mep HeCK011bKO CaHTI-!MeTpOB /1-13-3a OTHOCI-1Te11bHO 6011bWI-IX pa3Me

pOB K011111-!MI-IPY~~~-~X OTBepCTI-1~ B Tpy6e/, Oj:\HaKO J:1111-1Te11bHOCTb noTo
Ka /HeCK011bKO aeCRTKOB MI-IKPOCeKYHn/ 3Ha41-!Te11bHO M€HhWP. BDP.MP.H~ 

cmaTI-IR K011bl.la /OK0110 2,5 MC/. no3TOMY, C y4eTOM speMeHI-1 pac
npocTpaHeHI-IR nOTOKa, 6~110 B03MOmHO 1-!HmeKTI-IPOBaTb aTOM~ B 311eKT
pOHHble K011bl.la onpeJ:IeileHHoro paJ:II-IYCa. 

Ha p1-1c.8 npi-IBej:\eH~ OC41-111110rpaMM~ TOKa B o6MOTKe TpeTbe~ 
cTyneHI-1 cmaTI-IR 1-1 c1-1rHa11a TOPM03Horo l-1311y4eHI-IR 1-13 K011bl.la noc11e 
cpa6aT~BaHI-IR HCT04HI-1Ka. McT04HI-IK cpa6oTa11 3a 600 MKC AO MaKci-1-

MYMa TOKa, ~3Y pa6oTail B pemi-!Me C4eTa y-KBaHTOB B CTpo6-I-!M
nY11bCaX. BI-IAHO, 4TO noc11e npoxo~AeHI-IR noToKOB aTOMOB 4epe3 K011b-
40 1-!HTeHCI-IBHocTb y -l-!311y4eH~1R coxpaHReTCR. TaKI-IM o6pa3oM, 
npOI-!30W110 HaKon11eHI-!e ~OHOB CBI-IHI.Ia B 311eKTPOHHOM K011bl.le. 0THOwe

HI-Ie K0111-!4eCTBa y-KBaHTOB NY 1-13 cmaToro K011bl.la np~-1 era 3arpy3Ke 
1-!0HaMI-1 CBI-IHI.Ia 1-1 np~-1 HaKOn11eHI-!I-1 1-!0HOB 1-13 OCTaT04HOrO ra3a KaMep~ 
/HCT04HI-IK OTK11~4eH/ B Oj:\1-!HaKOB~X no J:I111-!Te11bHOCTH CTp06ax co-
C T aB11R110 Be111-141-1HY 50+ 70. 

KaK yme yKa3biBa110Cb, c noMo~biO I-!3MeHeHI-IR MO~HOCTHoro pem1-1Ma 
pa6oT~ I-ICT04HI-!Ka B03MOmHa pery111-1POBKa KOHI.IeHTPal.ll-11-1 aTOMOB U

8 

s noToKe, nepeceKa~~eM 311eKTPOHHoe KOllbi.IO. AHana3oH H3MeHeHI-IR 
na onpej:le11RllCR npej:\sapHTellbHO~ HacTpo~KO~ na3epHoro I-ICT04HHKa. 
nnoTHOCTb nOTOKa lla3epHOrO H311y4eHHR Ha MHWeHb MOrlla MeHRTbCR 

nyTeM H3MeHeHI-!R liHaK,a TaKme c noM~biO ocna6nRIOI!\HX I-1311Y4eHHe 
CBeT0¢1-lllbTPOB. nepeKpbiBallCR npaKTI-14eCKI-1 BeCb j:\l-lana30H pa6041-!X 

3Ha4€HH~ KOH4eHTPa4~~ aTOMOB. np~-1 nllOTHOCTI-1 nOTOKa q ~ 
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.. 
I 
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Puc.8. Oc~unnorpaMMa CHrHanOB 
TOKa B Tp€TbeH CTyiTeHH C~aTHR 
/BBepxy/ H ~eTeKTOpa /BHH3y/ 
I 200 MKc/ ~en, r crp. == I 00 MKc, 
UH = 680 B/. 

= 2' 5· 10 8 BT· CM- 2 (n a"' 5·1010 CI.t- 3) 
npOI-ICXOJ:II-IT n011Hbl~ 1-1111-1 4aCTI-14-

H~~ pa3san K011bl.la /pl-lc.9/. 
Ha pl-lc.9a noKa3aHa OCI.II-1111lorpaM
Ma c1-1rHana c o63opHoro AeTeKTo

pa. BI-IAHO, 4TO 1-!HmeKI.II-IR B K011b-
40 noTOKa C nOB~WeHHO~ KOHI.IeHTPai.IHeA aTOMOB npi-IBOJ:\1-!T K nORBJle-
HI-110 6onbworo no senl-141-lHe cl-lrHana TOPM03Horo I-1311Y4eHI-IR, npej:lwecT
BY~~ero Cl-lrHally 11o6paTHOA 11 BbiCaj:\KI-1. np~-1 MeHbWI-IX 3Ha4eHHRX q 
neps~A Cl-lrHan OTCYTCTByeT. C~-!rHall co BToporo J:leTeKTopa, oa6oTas
wero B TOKOBOM pemi-!Me np~-1 conpOTI-IB11eHI-11-1 Harpy3KH ¢3Y 50 OM, 
npHBeAeH Ha OC41-111110rpaMMe pHc.96. OTCYTCTBI-!e cl-lrHanos TOpMo3-
Horo 1-13lly4eHI-IR nocne nepsoro 1-!Mnynbca HarnRAHO noKa3~saeT npeKpa
~eHI-!e B K011bl.le nPOI.IeCCOB HaKOn11eHI-IR 1-!0HOB. npl-1 q .. 1. 10 7 BT·CM- 2 

(n
8

.., 5.JQ8 CM-3) TOpM03HOrO I-1311Y4eHI-!R 1-13 KOllbl.lo C y4eTOM 4YBCT

BI-1Te11bHOCTI-1 l-!cno1lb3yeM~x AeTeKTopos He Ha611~Aa110Cb. TaKI-IM o6pa3oM, 
npej:ICTaB11ReTCR B03MO~HbiM npl-1 COOTB€TCTBY~~e~ HaCTpOAKe 11a3epHOrO 
1-!CT04HI-1Ka K0111-!4eCTBeHHO OnTI-IMI-131-!pOBaTb nPOI.I€CC 3arpy3KI-1 K011bl.la 

VIUnc:IMVI • 

np~-1 1-!HmeKI.II-11-1 aTOMOB B K011bi.IO 60llbWOrO paj:\1-!yca /BnllOTb AO 
35 eM/ 1-1 AallbHeAweM era c>KaTI-11-1 Ha611~Aa111-1Cb ycTOA41-1Bble Cl-lrHa11bl 

TOPM03HOrO 1-131ly4eHI-IR, cy~eCTBOBaBWI-Ie j:\0 MOM€HTa pa3pyweHI-!R KOllb

l.la nocne OKOH4aHHR cmaTHR. TaKoA 3Kcnepi-1MeHTa11bHO 3aperi-ICTPI-1-
posaHHbiA ¢aKT yKa3biBaeT Ha B03MOmHOCTb I-1Cn011b30BaHI-IR BpeMeHI-1 Cma

TI-IR 3arpymeHHoro KOllbl.la A11R noBbiWeHI-!R cpeJ:IHero 3aPRAa HaKannl-1-

saeMbiX 1-!0HOB. 

~ . - . .. ~ . . 
~ . . ~ ! 

~ ......... - ... " 

t • • i . . ...... ·-. ~ ~. 
a/ 6/ 

Puc.9. Oc~unnorpaMMbi curHanoB TopM03Horo H3nyqeHHR 
B cnyqae pa3pymeHHR KOJib~a /500 MKC/~en, UH == 850 B/ 
a/ c o63opHoro ~eTeKTopa; 6/ c ~eTeKTopa KaMepbi. 
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3AKJ1104EH"E 

nony4eHH~e 3KcnepHMeHTanbH~e pe3ynbTaT~ noKa3anH, 4TO na3ep
H~~ HCT04HHK aTOMOB npHMeHHM AnR 3arpy3KH HOHaMH 3neKTpOHH~X 
KOne~ B KonneKTHBHOM YCKOPHTene. 

On~THaR 3KcnnyaTa~HR HCT04HHKa noKa3ana npaeHnbHOCTb e~6opa 
KOHCTpyK~HH, HCnOnb3YeM~X B He~ MaTepHanoe, a TaK~e B~COKY~ 

HaAemHOCTb pa6oT~. noATBepmAeH~ 3Ha4eHHR OCHOBH~X napaMeTpOB no
TOKa aTOMOB CBHH~a, nony4eHH~X B pe3ynbTaTe npeABaPHTenbH~X CTeH
AOB~X HccneAOBaHH~ pa6oT~ na3epHoro HCT04HHKa. YcTo~4HB~e cHrHa
n~ TOPM03HOrO H3ny4eHHR nOKa3~Ba~T 3arpy3KY 3neKTPOHHOrO KOnb~a 
HOHaMH CBHH~a. 

YnpaenReMOCTb npo~eccoM 3arpy3KH KOnb~a c noM~b~ na3epHoro 
HCT04HHKa n03BOnHT B AanbHe~WHX 3KCnepHMeHTuX OnTHMH3HPOBaTb 
pe>KHM HaKOnneHHR HOHOB TRmen~X 3neMeHTOB H nony4HTb ero KOnH4eCT
BeHH~e xapaKTepHCTHKH. 

B 3aKn~4eHHe aBTOP~ e~pama~T 6naroAaPHOCTb COTPYAHHKaM OHMY, 
o6ecne4HBWHM yeepeHHy~ pa60TY YCKOpHTene~ npH On~THO~ 3Kcnnya
Ta~HH na3epHOrO HCT04HHKa aTOMOB. 
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PyKonHcb nocTynHna e H3AaTenbcKH~ OTAen 
14 AeKa6pR 1983 roAa. 

HHpoHOB B.E. HAP· 9-83-837 
OnwTHaR 3KcnnyaTa~HR naaepHoro HCTO~HHKa aTOMOB Ha KYTH-20 H OKYTH 

OnHcwaacTCR cxeMW aarpyaKH HOHaMM 3neKTPOHHWX Kone~ c noM~~c naaepHoro 
HCTO~HHKa aTOMOB H ero paaMeqBHHe B KaMepe SAreaaTopa, 0pHBOARTCR napaMeTPW 
OOTOKOB aTOMOB CBHH4a, HH*eKTHpyeMWX B 3neKTPOHHoe Kon~40, AnR Ka~eCTBeHHOH 
AHarHOCTHKH npo4eCCOB 3arpy3KH KOnb~a HOHaMH HCnon~IOBanHCb AeTeKTOPW Top
HOIHOrO Hany~eHHR 3neKTPOHOB Ha 6aae t3Y H C4HHTHnnATOPOB. KYTH-20 H nKYTH 
pa6oTanH B pe*HMe C*aTHR KOne4 AO PIAHYCa npHMepHO 3 +4 CM C ~HCnOM 3neKTpo
HOB a Konb4e /5 +71· 1011 npH aaKyyMe 2·10-e Top. 3KcnepHMeHTanbHO aaperHcT
pHpoaaHa YCToA~HBaA aarpyaKa KOne~ HOHaMH CBHH4a. YnpaanReMOCTb np04eCCOM 
aarpy3KH noaaonReT CAenaTb BWBOA 0 B03MO*HOCTH ero OnTHMH8a4HH H nony~eHHH 
KOnH4eCT8eHHWX xapaKTepHCTHK, OnWTHaA 3KCnnyaTa4HA naaepHoro HCTO~HHKa aTo
MOB OOKaaana BWCOKyc HSAe*HOCTb ero pa60TW. 

Pa6oTa awnonHeHa a 0TAene HOawx MeTOAOB ycKopeHHR OH~H. 

C~eHHe ~eAMHeHHOrO HHCTHTyTa AAepHWX MCCneAOBaHHH. AYfiHa 1983 

Mlronov V.E. et al. 9-83-837 
Test Exploitation of Laser Atomic Source on KUTI-20 and I I KUTI 
Accelerators 

Schemes of ton loading of electron rings by using the laser atomic 
source, and Its disposition In an adgezator chamber are described. Parameters 
of Pb atom fluxes, Injected Into electron ring, are presented. Detectors 
of bremsstrahburg, based on PELLand scintillator, were used for qualitative 
diagnosis of processes of ring loading with Ions. KUTI-20 and PKUTI opera
ted In the regime of ring compression up to about 3+4 em radius, at ring 
electron number (5-7). 1012 at vacuum 2· lo-8 Tor. Stabilized ton loading 
of rings Is registered experimentally. Control of loading process penmlts 
to draw a conclusion that Its optimization and quantitative characteristics 
can be obtained. Primary exploitation of laser atomic source showed a hlg 
realiablllty of Its work. 

The Investigation has been performed at the Department of New 
Acceleration Methods, JINR. 

Communication of the Joint Institute for Nuclear Research, Oubna 1983 

nepeaOA O.C.BHHorpaAoaoA. 


