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No6Gble HapyweHWA aKcManbHOM CUMeTpuu Npu pacnpocTpaHeHun WH-
TEHCUBHOIO 3MEKTPOHHOrO NyuKa B8 UUNMHAPUUECKOM fIMHENAHOM BaKyyM-
HOM KaHane nNpuMBOAAT K NOMEpeuHOMY CMelleHWI NyYKa U pasBuTUD
ero nonepeuHbx KorepeHTHbiXx koneBanuii. Npu gocTaTouHo 6onbuwoli
ANMHE KaHana HapacTaHue aMnauTyRsl NOCneAHMX MOMeT Bb3nBaTb NoO-
Tepu nyyka. Takum obpasoMm, gonycTuMas AnNUHa KaHana okasumBaeT-
CA B NpAMOA 33BUCMMOCTU OT AOCTUNMMMOM TOUHOCTU WCTUPOBKU €ro
onTuueckux anemenTor’ !/,

K ¢akTopam, HapywamoiuM aKcuanbHyl CUMMETPWID, OTHOCUTCA
M MarbMTtHoe none 3emim. Ero sennuuHa He npeswwaet 0,5 c. Op-
HaKO ecnu HanpasneHWe KaHana cocTasnAeT C BEKTOPOM MonA yron,
6nmMskuit K /2, TO NpU OTCYTCTBUM MArHMTHBIX 3IKPAHOB ero BAuA-
HMe Ha NyyoK Ha 6onbwol gnuHe MoOWeT OKa3aTbCA CYUEeCTBEeHHbIM.

PaccMoTpuM yuacTok gpevda nyuxka gnuuor B8 1M, MycTs dokycu-
pyluwas cucTema NpeacTaBneHa AByMA NonybecKOHeuHbiMM coneHoupa-
MM, MexXgy KOHLaMM KOTOpbX B cepeAuHe paccMaTpuMBaeMoOro yuyacTtka
uMeeTCA 3a30p anvHoW A. [pegnosioMMM, UTO HA BCEM yyacTKe uMe-
eTCA opHOopoAaHOe, NepneHAMKYyNApHOe TPpaKTy MarHMTHOe nofne.

Bapbupys A 1 3HEepruo nyuyka, B 3ITOM NPOGCTOM MOAENU MOXHO NoO-
NyUnTb HArnNAQHY0 KapTuHy BRMAHUA Mons 3eMnu M OUEeHUTL ponb
CTPYKTYPHBIX HEOAHOPOAHOCTeN ¢GOoKycupywiled CUCTEeMb .

3apauy o asuweHun nyuka 6GypeM pewaTb uMcneHHo, nNpeanonaran
ero cTayMoHapHuiM. [0 MpuumHaMm, KoTOpsie NoApPOBHO M3nowKeHw B pa-
607e/1/, NpuUMeM ONA ONMUCaHMA ero AvHamMmKi NpeAcTasneHye B supae
ofHOM MakpouacTuubl, T.e. BygeMm cumuTaTb NYUYOK HUTeobpasaHuM. Tor-
A3 VCKAKUYeHUMe BpeMeHW U3 ypaBHEMUA ABUKEHUA B AEKapTOBLIX KOOp-
AuMHaTax cBoguT 3apauvy Kk cucTeMme Asyx AuvddepeHUUanbHex ypasHe-
HUM BTOpOro nopaaxka ans oyHxumht x(z) m y(z), onuceiBanumx kore-
PEHTHYIO TPaeKTOopHUo.

NpU UHTerpwpoBaHMM 3TUX ypaBHeHuit GyaeM yuuTeBaTb TaKwe
BeCbMa CyleCTBeHHbe ANA KOrepeHTHOW AuMHaMMKu cunbl, obycnosnex-
Hble BO3HUKHOBEHMEM 3NEKTPUUECKOrO W MarHUTHOro u306paxeHuit
Ny4yKa B MPOBOAAUMX MNOBEPXHOCTAX BAKYYMHOM Kamepb. 3T ypasHe-
HUA BMecTe C HFOCTOﬁ CXeMoW BblUMCieHUA cun n3obpakeHna npuse-~
AeHu B pa607e/ /. :

Lna onpepgeneHHocTu BygeM cuMTaTbh BaKyyMHYK KaMepy paccMmaTt-
pUBaeMOro yuyacTKa XOpowo MNpOBOAAWeN MeTannuueckoil Tpyboh c pa-
anycoM 3,5 cM. 3TO cooTBeTCTBYeT ApeldpOBHM NPOMEXYTKAM YyCKOpU-
Tenn JIWY-30. Tok nyuka sosbmeM pasHbiM 200 A. OnwT paboTul wH-



MeKTOpPHOro yuactka JIY-30, a Takke TeopeTuuecKkue OLEHKU NnoKa- [
UTO HagewHoe yaepXaHue paguManbHbBIX pa3MepoB Nyuka ¢ Ta-

KOW MHTEHCUBHOCTbLIO B Npeaenax anepTypu TpebyeT npoaonbHOro ¢o-
Kycupywouwero MarHMTHOro noOnA coO cpefiHUM 3HAYeHueMm HanpAXeHHOCTH

300 T'c. MoaToMy MNOTHOCTH TOKOB B coneHouAax, mmewoumx 60nbwolt

M Mane paguycnl cootBetcTBeHHO 20 cM u 10 cMm, Bubepem Takow,

3bIBaNT,

S UTo6b BAANM OT 3as0pa HaNPAKEHHOCTb NOMs pasBHAnace 300 Ic.
FmybuHa nposana nonAa B 3a3ope GyfAeT onpefensTbCA BEMUMHON

A. Tak, npu A = 10 cm npoaonbHOe none B 1 eHTpe 3a3opa nagaeT
- Ao Bennuunbl 203 Tc. MNpoekuynn KOrepeHTHbIX TPAeKTOPUM Ha nepreH-
AMKYNAPHYI OCKM KaHana MNOCKOCTb ASNIA 3TOrO Cnyuvyas npencTaBneHb
Ha puc.1l. Undps y kpusbix 0603HauawnT aHepruwo nyuka B MaB. Tou-

KM,

coeaguHEeHHbe 3BEeHbAMKM NOMaHLIX,

COOTBEeTCTBYIOT MONOKEHUAM

Nyuyka uepe3 kawpasle 5 cM No ocu z, KoTopas obpasyeT Cc X U y
NpaByld TPOMKY M HanpaBneHa B CTOPOHY ABUKEHWA nyuyka. fonepeu-
Hoe none 0,4 Ic HanpaeneHo 3gech Mo ocu X.

BngHo, UTO NpW HWM3KUX BHEPruAX MpPOBan MarHUTHOrO MONA B CO-
yeTanun c Hebonbwoil ero nNonepeyvHoOM KOMMOHEHTON genaeT Tpaek-
TOpuio BecbMa 3ambicnoBaton. Ecnu npu 3ToM Takmux nposanos GypeT
HECKONbKO, TO B (YHKUMOHANbHOW 3aBUCUMOCTM BENUUMHL CMeueHUA
OT 3Hepruu wvnu NpoaoNbHOrO MONA crnegyeT OXMAATb HanMuus peso-
HaHcos. Pe30OHAHCHYKW CTPYKTYpPY, KaK BMAHO M3 pUCYHKE, HeTpYAHO
cmogenuposaTh, noabupans nogxognAuiee none B COOTBETCTByoLWMX Qa-
30BbIX COCTOAHMAX MyuKa HA NIOCKOCTU XYy.
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C POCTOM 3Hepruy MNpoBan MarHUTHOrO NONA OKAa3biBaeT Bce Me-

Hee 3aMeTHoe BnuAHMe. CMelleHMe Me MyuKa C OCM cHauvana ysenu-
umBaeTtcA, Gnarogapsa pocTy nonepeueHoi cunel JlopeHua, a 3aTem
YMEHbWAeTCA BCNeACTBUE PEeNATUBUCTCKOMO YyBeNMueHWUA MaccChl U npak-
TUUYECKN HEU3MEHHOrO UMMynbca cunbl Nocne AOCTUKEHUR ANeKTpOHa-
MU CKOpPOCTEN, CpaBHUMBIX CO CKOpPOCTbLID CBeTa.

Ha puc.2 nokasaHs 3Hepretuyeckue 3aBUCUMMOCTU BENUUUHB MaK-—
CMManbLHOroO yAaneHus Myuyka OT OCU Fpa. HA PacCMaTpuMBaEMOM MeT-
pOBOM ydacTKe gpenda ANA pasnMuUHbX 3HaueHni A. BenuuuHbl A
B CaHTUMeTpax YKa3aHo uuppamu y Kpusbix. OHM COOTBETCTBYIOT rny-
fuHaM npoeana nons B ueHTpe 3asopa go 300, 203, 132, 87, 60,
43 y 13 Tc. NyHKTUPOM OTMeueH paguyc anepTypsl. TeHAEHUWA K oc-
nabneHui c poCcTOM 3HEpPruu BAUAHWA MpOBana NpoAONLHOrO MNONSK
HaxoAnT 3Aecb ABHOE BbipaKEeHMEe B CIMAHMM BCEX KPUBLIX B NPaBOA
YacTu pucyHkKa. 3aBMCUMOCTb TYT OKAa3blBAETCA NPAKTUUECKU NUHEMN-
HOM W OT 3HEeprnuM, U OT BENUUUHB MOMNEpPEeyYHOro nona,yn OT ANWUHbL
yvacTka. '

AHanu3 ABMKEHUA Ha MPOCTOM yuacTKe apeilpa yxe nossonseT
[enatb HeKoTOophie MpegnonokeHuAa O TOM, Kak nosegeT ceba nyuok
B TOM WMNM MHOM peanbHON YCKOpUTEnbHOW CTpyKType. B kauecTtse
KOHKPETHOrO MpuMepa PacCMOTPUM MHKEKTOPHLI YUaCTOK yCKopuTens
JMy-30.

OH npeaAcTasnaeT coboil nocnegoBaTenbHOoCTb M3 12 nonytopameT-
POBbIX YCKOPUTENbHbIX CEKUMi, KakAaana M3 KOTOPbIX NepsBOHauyanbHyo
aHeprunw nyuka 300 ksB ysenuumusaeT Ha 250 kaB.

Opeliposbie NpoOMEXYTKU Mexay CEeKUMAMU crnerkKa pasnuuanTcsa
u B cpeAHeM uMelT AnvHY 50 cM, Tak uTo obwasa AnvHa CTPYKTypb
24,5 M.

dokycupyiomans cucrteMa cospaeT npoAaosibHOE MarHuTHoe none,
BENUUMHA KOTOPOro BHYTPU cekuyuu konebneTca ¢ nepuogsom B 12,5 cMm
M OTKNOHeHMeM OT cpeaHero 3HaueHua ~ 5%. Meway cekumsamu npo-
aonbHoe none uMmeeT np 37nu ¢ rny6uHoi ~ 60%. ‘

W3amepeHua nokasanu , UTO nepMmannoeBble CepAeUYHUKU UHAYKTO-
pPOB MpaKTUUYEeCKM NOMHOCTbHI 3KPAHUPYOT BHYTPUCEKUMOHHHE obnacTu

.OT NPOHUKHOBEHUA B HUX NONA 3emnu.

NoaTtomy 6yaem cuuTaTh, uTO nonepeuHoe none 0,4 I'c gevcTayerT
TONbKO B APeidOBbIX MPOMEKY.TKax.

PesynbTaTtel, nonyyeHHble HaMu AnA MOgenbHOro yuyacTka gpe#ida,
NO3BONARIT NpeanonoOKuTb, UTO OCHOBHOW BKNag B cMeueHuMe nyuyka
6yAyT BHOCUTL TONbKO NMepBble HECKONbKO TaKUX MPOMEXYTKOB. A ycCT-
paHeHue nonepeuHoro NMONA B HUX C MOMOWbID MArHUTHBIX 3KpaHoB
MM NyTeM ero KOMneHcauuMu AOMKHO CyWwecTBeHHO yMeHbwaTb CMeue-
Hue. YMEeHbWUTCA OHO M MpU CrnakuMBaHMM HEOQHOPOAHOCTEN MNpoAoMb-
HOro nons.



PacueTh NOATBEPKAANT 3TW npea-
2 nonoxeHua.. Ha puc.3 npeacTtasneHsl
rpadpukm SaBHCMMOSTM Mmax °7 N,
roe N - HoMep TOi ceKuyun, BNMAOTH
[0 KOTOPOM yCTpaHeHO nonepevHoe

& none. WHuMu cnosamn, N - 2aTo

% UMCNO PACNOSIOKEHHLX B Hauane

g'- APENPOBLIX NPOMEXYTKOB, B KOTOpLbiE
H - none 3eMnu He nNpoHukaeT.

MyHKTUPHaA KpuBaa cooTBeTCT-
ByeT HEKOW runoTeTuueckon ¢o-
Kycupywouein cucteMe, KOTOpas
Ha Bcei anune 24,5 m cospaBaga
6n Takoe we npoaonbHoe none,

KaK BHYTpHU ceKkuyui, T.e. 6e3 rny-
60kux nposanos B 3a3opax. JTa
KpMBan AEMOHCTPUPyeT BIUAHUE He-
oAHOpOoAHOCTEN MPOARONLHONO NOAA.

Takum oBbpasoM, MarHuTHoe none
3emMnu, Kak BUAHO Ha npuMmepe
My-30, MoxeT npuBOAMTbL K 3Ha-
UMTENbHBIM CMeWeHUAM 3NEKTPOHHO=
ro nydka ¢ ocu cummetpuu. [lo-
aToMy npeacTasnaeTca yenecoobpas-
HbiM KaHanbi KOpPOTKMX yCKOpuTenen
/po 10 M/ pacnonaraTs nog yrnom
K FOPU3OHTY BAOMbL CHMOBHIX JNMHUK
reoMarHuTHoro nona. bonbuue xe
MalluHL cnegyeT CTpouTb Napan-
nensHo ero ropuv3oHTanbHOW co-
cTaBnawile U yCTpaHATbL BEpTUKaNbHYyKW COCTaBnAlWyw B HavanbHoOM
ux 4acTu. Kpome Toro, xenatenbHo mnsberartsb HeoAHOPOQHOC TEMN
B8 NPOAONLHOM (QOKYCUPYIEM MArHMTHOM none.
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B 3aknwueHne aBTOp 6narogapuT U.M.MaTopy 3a uHTepec K pa-
6oTe M LeHHble 3aMedaHus.
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PaxutaHckun C.A. P9-87-299
leoMarHuTHoe CcMeweHue 3NeKTPOHHOro nyyka

YncneHHo uccnedoBaHq BriMaHMe CNaboro nonepeuHoro MarHUTHOrO NOMA Ha ABUKE=
HWe MHTEHCUBHOrOo INEKTPOHHOrO NyUKd B NUHENHOM UMNMHADMUECKOM BaKyyMHOM KaHa-
ne. 3apava pewanacb B paMKax NPOCTOM Mogenu ¢ HutebBpasHuM nyukom. flpu 3TOM
YUATHBANUCL 33pAAN M TOkM uaobpawxeHus, HaBORWMME B NPOBOAAWEN NOBEPXHOCTH
BakKyyMHON Kamepu. MccnegoBaHa 3aBUCHMOCTE CMeuweHWA fyuka C OCM KaHana, Bu3w-
BAEMOro fnonepeyHsM MarHMTHHIM TNONIEM, OT 3HEPruuM M OT CTeneHW HEORHOPORHOCTH
NPOADNLHOrO (GOKYCUPYIWEro NONA. BWRonHeHs pacueTs GMEWEeHWA Ny4Ka AnA ycKopu-
TenbHOM CTpykTypw JIWY-30. Ha 3TOoM npumepe NokaaaHo, UTO MairHMTHoe none 3emnu
MOXeT NpUBOAUTL K 3HAUUTeNbHuM cmeuweHuAM. [lokasaHo Takwe, 4TO CrnaxuBaHue
HEOQHOPOAHOCTEN NPORONLHOrO NONA YMEHbWAET cMeweHWe B HeCKONbKo pas. Cpenax
' BHIBOA 0. UENECOO6Pa3IHOCTH OPUEHTALUMM KOPOTKMX YCKOpMTEned BRONL CUNGBHX NUHMIA
reoMarHuTHOrO NONs M Heosxonunocru ero yCTPaHEHWA B HauanbHOW YacTu 6onbwmx
MaWHH. ‘ :

Pabora eunonHeHa B JlaBopaTopuu HEMTPOHHON Guamku OUAN.

Coobitestne O61ein1eHHOro HHCTUTYTA AZEPHBIX uccnenonpHuit. Ny6ua 1987

Nepeson astopa

accelerating structure is performed.

[ Rakityansky S.A. :
Geomagnetlc Dispiacement of the Electron Beam
in the L1U-30 Accelerator \

P9-87-299

An influence: of a weak lateral .magnetic fieid upon the motion of the in-

tense, electron beam inside a )inear cylindrical wvacuum channel is numerically|

explored. The problem is solved in the framework of a slmple model with

- a thread-1ike beam, It also takes Into -account the charge and current of the |
image, Induged in condutting surface of the vacuum tube. The dependefice of
the beam displacement from the axis, caused by the lateral magnetic field,
on the enefgy and on the degree of nonuniformity of the longitudinal focusing
field Is explored. A calculation of the beam dlsplacement ‘for the ‘LIU-30

It is shown by this example that the
earth magnetic fleld may cause a significant displacement. It Is also Shown
that a smoothing away of the longitudinal field nonuniformities reduces .the
displacement by some tlmes. A conclusion about advisability bf orientation
of the short accelerators along the geomagnetic lines and about indispensa-
bility of a removal of geomagnetic field in beginning parts of the long
mashines Is made.

The investigation has been performed at the Laboratory of’ Neutron

Physics, JINR.
Communication of the Joint Institute for Nuclear Research. Dubna 1987 '
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