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MATrHUTHASl CHCTEMA ABTOPE30OHAHCHOI'O YCKOPHUTEJISA

A. T1. MUIKOB

(IpencraBnena HayunmM ceMunapom HUMSIDIA)

HoBEIll aBTOpPE30HAHCHBIH METOJL YCKOPEHHSI 3aPSAMKEHHDBIX YACTHL 3JIEKI-
POMAaTHUTHOH BOJHOM [1] npennonaraer Hcnoap30BaHHE NMOCTOTHHOIO MarHHI-
HOTO TOJI B NPOCTPAHCTBE B3aMMOQIEACTBUS 3apAXKEHHOH YaCTHUBL C 3JEeKT-

' pOMarHuTHOH BOJHOH. HanpaBieHHe MarHuTHOro NoJisl LOJKHO COBNAAATh C
HAMPABJCHHEM PACIPOCTPAHEHHS 3JEKTPOMATHUTHOR BOJHBL. MarHuTHOE NO-
Jie JOJIXKHO ObITb OJHOPOJHBIM TPH ()a30BOH CKOPOCTH PACHPOCTPAHEHHS
3JIEKTPOMATHUTHOM BOJIHBI, PABHOH CKOPOCTH CBE€TAa, U €ro BeJHYHHA onpeie-
JSeTCsi UKAOTPOHHON YaCTOTON BpAllEHUS YaCTHMIBI B MATHHTHOM [OJe€, KO-
TOpast B UaCTHOM CJydyae paBHa 4acToTe 3/JIeKTPOMArHHTHOH BOJHEL.

B cayuae, Korga ycKopeHHe NPOH3BOAUTCH 3J€KTPOMAarKUTHON BOJHOM C
({a30BOH CKOpPOCTbIO GOJbllle CKOPOCTH CBeTa B OJAHOPOLHOM IOCTOSIHHOM
MAarHUTHOM I10Jle, YCKOpeHHe OyaeT HMeTb NepHoiuuecKuil xapakrep. Hauna
y4acTka, Ha KOTOPOM NPOHCXOAHT YCKODEeHHE, ONpee/sieTcs CJAeAYIOUHM
COOTHOUIEHHEM
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rie B—OTHOCI/ITGJIDHHH tasoBad CKOPOCTh 3JEKTPOMATHUTHOMH BOJHEL;

A — JJIMHA 3JeKTPOMATHUTHOH BOJIHbIL.

TpeGoBanuii Ha OAHOPOAHOCTL MATHHTHONO TOJs1 B Teopuu [1] He c‘q)op-
MYJHPOBAHO, HO 3KCHEPUMEHTHI, TPOBeJeHHble HAMHU, 0KA3bIBAIOT, YTO HEO-
HOPOJAHOCTH MeHblle DY He OKa3bIBAKIOT CYIIECTBEHHOI'O BJHSHHS.

s 3KCIepHMeHTa/ibHOTO HCC/AeJOBaHHS - aBTOPE30HAHCHOTO METoja
YCKODeHHs1 3/IeKTPOHOB CO31aeTCS YCKOPHTEIb C OTHOCHTEIBHOH (a3of cxo-
poCThio ycKopsolell BosHbl 1,14 npu panne BOJIHEL B CBOGOAHOM MPOCTPaH-
cTBe nopsanka 10 cu.

Ilenrio nacrofme#l paGoTel ABASAETCT CO3AaHHE MAaCHUTHOH CHCTEMb
‘IJIS AAHHONO YCKOPHTENsl, C IOMOUIBI0 KOTOPOH MOXKHO MOJAY4Y4aTh MOCTOSIH-
HOe MarHHUTHOe NoOJe HanpsxeHHocThblo nmopsanka 1000 spcred B uMAHHIADH-
yeckoM obbeMe AauHOK 200 mm, Kotopas ompefenserca no dopmyae (1), u
avamerpoMm 190 ms ¢ OJHOPOAHOCTbIO pacHpeneneHuss He Xxyxke 5%. Mar-
HHTHAsA CHCTeMa JOJIKHA 00J1aflaThb BBICOKOH JOCTYMHOCTBIO, TaK KakK BHYT-
pH Hee [IOJIXKHA pa3MeLlaTbCsl BOJHOBOAHASA CHCTeMa, B KOTOPYIO HHKEKTH-
pyeTcs Iy4OK 3JIEKTPOHOB H H3 KOTODOH OCYIECTBJSETCs BBIBOA YCKOpDEH-
HBIX 3JIEKTPOHOB.

CyuecTByioltie METO/bl MOJYYEHHS OJHOPOLHBIX MaPHUTHBIX TOJel 10-
psazka 1000 spcred B 6oabuiux of’beMax ¢ HCIOMb30BAHHEM JKeJIE3HBIX Mar-
HHTONPOBOLOB IPOMO3AKH H MMEIOT OrPaHHYEHHBIH JOCTYN K 06JacTH OJHO-
poaHoro noas. Flcnosb3oBaHHe COJEHOUIOB TaKXKe OCAOXKHEHO, TaK Kak Ao-
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CTYNm K 006JacTH UX OJHOPOJHOIO MOJsl BO3MOZKEH TOJBKO C TOPLEBOH CTO-
POHBI.

OTMmeuenHble HEJOCTATKM OTCYTCTBYIOT Y MArHMTHON CHCTEMBI KaTyllex
I'eabmroabna {2, 3], koTopble npescTaB/saioT cOG0MH ABE COOCHBle OXHHaKOBBIE
KatymwkH. OlHaKO HenocpeNCcTBEHHOE HCHOJb30BaHHEe KaTylleK [eabMrosbia
A/ Halero cayyas 3aTpyAHeHo, TaK KaK MPOTAXKEHHOCTb OAHOPOAHOrO MOo-
Js B HHUX COCTaBJfAET MNOJOBHUHY CPeNHEro AuameTrpa kaTymku. [lostomy Ka-
TYLIKH NOTPe6yIOTCs OYyeHb GOMNBUIMMH H HAa HX MHUTaHHE HYXXHa 3HAUYHTE/b-
Has (nopsiiKka HECKOJBKHX [eCATKOB KUJAO0BATT) MOIIHOCTb MOCTOSHHOIO
ToKa. KOHCTpYKUHA MarHdTHOH CHCTEMbBl B TakoM cjayuae OyaeT CJAOKHOI.

IlpueMaeMoON L/ MPAKTHYECKOrO HCHOJAL30BAHHA BbIOpaHa MarHHUTHAas
cHCTeMa TpexX KaTyllleK, CHHTe3HPOBaHHasl Ha OCHOBe KaTyilleK [elbMroib-
Ila, KOHCTPYKIUSI KOTOPOH NOKa3aHa Ha puc. 1. KaTylk#, H3rotoB/eHHbie 13
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MeJHOH LIUHKH, BKJIIOYEHBl TMOC/NeJOBaTeNbHO H OPHEHTHPOBAHBI Tak, YTO
co3aBaeMble UMH MOJst B paGouem o6beMe CKAAAbIBAalOTCA. Maruurnoe mno-
Jie Ha OCH OTJAJbHOH KaTyLIKH onpenessercs no ¢opmyde [4)

s +Vyi+(x—1)
)’1+V)’2 -+ (x—1)

Y2+ Vyi+(x+1) 2
Yt Vyi+(x+1)

rie [ — pacctosiHMe OT LEHTPA KATYIIKH [0 OCH,
X — TOJIOBHHA 1IIHPHHBL KaTYIUIKH,
Vi1 — BHYTPEHHHU JHAMeTP KaTyIUKH,
Y, — BHEUIHHH AHAMETD KATYLIKH,
A — k03 dULHEHT NJIOTHOCTH HAMOTKH KaTyLUKH,
| — NJIOTHOCTh TOKa B aMmliepax Ha KBaJpPAaTHBLIA CaHTHMETP.

Puc. 1.

H(‘1)=_gu«{(x—z)

+ (x-+0)In
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Bce pasMepnl GepyTcsi B CaHTHMETPAX, a HANPSAXKEHHOCTb MAarHUTHOTO
HONA TOJy4YaeTcs B 3PCTERax.

TIpy 3amaHHbIX pa3MePax OCHOBHBIX KaTyHIeK M PACCTOSHHH MKy HH-
MH TreoMeTpPHsl TOMOJHUTENBHOH cpelHell KaTyIIKH M KOJHYECTBO aMMEepBHT-
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Puc. 2

KOB B HeH BbIOHpaeTcs Tak, YToObl CyMMa BCex _Tpex KOMIOHEHTOB B pa6o-
yeM o0beMe OCTaBanach BEJHUMHONH TIOCTOSHHOM

Hy (1) + Hy (1) + Hiy (1) = const, (3)

C tounoctsio 10 1 + 2% 3Ta 3amaua Moxer GBITH JIErKO peliena rpado-
AHAJHTHYECKHM MeTOLOM. PesyibTaThl NpOBENEHHBIX PACYETOB NpPHUBEIEHUI
B Tabusuue.

[Tpu Toke B o6MoTkax 280 @ HaNpsIKEHHOCTL MAarHUTHOTO MOJS 3
meHTpe cucreMnl cocrasuna 1045 apcred. Tomorpaduss MarHHTHOro nOJS B
paboueM oObeMe NMOKa3aHa HA PHC. 2 a. Pe3yabTaThl H3MePeHHS MarHUTHOTO
MOJI7 HAa OCH CHCTeMbl NOKasaubl Ha puc- 2 6. M3 rpaukos BHAHO xOpoilee
COBNajeHHe SKCNIEPHMEHTAIBHOR MYHKTHPHOH KPHBOH C pacyerHodl cmiow-
HOH B IIEHTPaJbHOH YacTH paGoyero o6beMa MAarHHTHOR CHCTEMBL.

Pacnpenenenue MaruuTHOrO nojst BAOJL 06pa3yiolliell MOBEPXHOCTH IH-
JTHHIDHYECKOIO COOCHQTO KOHYCA ¢ AHaMeTPOM OCHOBAHMs, PaBHBIM 12 cu, B
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OKPECTHOCTH KOTOPOH ABHMKETCS YCKOPSIeMBIH 3JEKTPOH, OBLIO TOJAYYEeHO,
KaK reofle3anyeckoe ceyeHue no Hamnpasaernuto OA Ha puc.2a,u npencrasiae-
HO Ha pHC. 2 ¢. HeoqHOPOJHOCTb MArHUTHOIO NOJIS COCTaBJsieT MeHbIre 3%.

Tabanua
[Tapamertp
KaTYIIKH X oM Vi CH Yo €M ~ Yncao Ceuenne
E— ‘ BUTKOB IUMHKH, CA?
Ne KaTymKH\
1 30 | 95 18,0 68 0,65
2 1,0 9,5 15,0 30 ’ 0,30
3 3,0 9,5 ‘ 18,0 [ 68 0,65

B zakmouenne apTop BoipaxkaeT 6aaropapHocts lOwkosy 10. T, 3a no-
Je3Hoe ofcyXKaeHue paboTHL.
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