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MeTonoM MepBeIX UHTErP JIOB H WIEHO pelIeHHe 3 JI Yd O PEeNSITHBUCTCKOM JIBU-
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Solution of the Relativistic Problem on the Motion of a Charge
in the Crossed Electric and Magnetic Fields

By the method of the first integrals we give a solution of the relativistic problem
on the motion of the charged particles in the crossed electric and magnetic fields at
arbitrary value of a dimensionless controlling parameter which is equal to the ratio
of the magnetic strength to the electric one.

The investigation has been performed at the Bogoliubov Laboratory of Theoretical
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BBEJEHUE

K K u3BecTHO, Mpu yCKOPEHUH JIEKTPOHOB C POCTOM HUX BHEPIUHU BO3p CT IOT
NoTepy H uziydeHue. [Jis 1mojydeHus JONOTHUTENBHONH MH(OPM LUU 00 3TOM
SBIIGHMH MOXET IpeICT BIATh MHTEPEC K PTUH IOBEJEHUs 3JIEKTPOHOB B CKpe-
IIEHHBIX BJIEKTPUYECKOM U M THUTHOM IOJISIX IIPH B PHHPOB HUM Oe3p 3MepHOro
YIIp BISIOIIEr0 I p METp a (P BHOTO, MO OINpPEAETICHUI0, OTHOIIEHHUIO H MPIXeH-
HOCTH M THHTHOTO MOJI K H NPSXXEHHOCTH 3ieKTpudeckoro moinst, a = |H|/|E|,
0 < a < o0). C 2T0ii HENbI0 HOMBIT eMCS H WTH pelIeHHe yp BHEHHUH, OIu-
CBIB IOIIMX PEJIITUBUCTCKOE ABIKEHUE 3 PSA BO B3 UMHO NEPIEHAUKYISIPHBIX U
OIHOPOJIHBIX BJIEKTPHYECKOM U M THUTHOM IIOJISIX MIPH JIIOOOM 3H YEeHHH yIp BIId-
IOIEro 1M p METp . DT 3 1 4 U COCT BJIFET COlEpX HHE H CTOSINEH 3 METKH.
ITo orHowieHH0 K J1 GOp TOpPHOW cHuCTeMe OTcYeT U J1 OOp TOPHOMY BpeMeHU
TOYHOE pelieHre 00CYXI eMOil 3 J YU M3BECTHO TOJIBKO IS 3H UYEHHUS YIp BIIsi-
IOIIEro 11 p METp , p BHOIO €IMHULE, U B HepessiTUuBUCTCKOM mpexene [1]. Ort-
METUM T KX€, YTO IOJHOE PElIeHHe P CCM TPUB MO 3 J YU METOIOM IIePBBIX
WHTETP JIOB MPEACT BIISIET MHTEPEC M VIS 3 I U YCKOPUTEIBHOH (DU3HMKH.

1. YPABHEHUS IBUKEHUSA U IIEPBBIE HHTEI'PAJIBI

P ccMoTpuM ABUXKEHUE 3 PAil € B OJHOPOIHBIX U IOCTOSHHBIX 3JIEKTpUYe-
CKOM M M THUTHOM nonsax. H np snenue E BeiGepem no ocu 'y, H np Bienue H
no ocu zz. E = (0,E,0), H= (0,0, H). Mockonsky (EH) = 0, T0 1monsi ckpe-
meHnbie. Beemem Ge3p 3mepHbiil yip Bistonmii 1 p metp a = H/E, X p Krep-
Hoe Bpemsi T’ = mc/eF, cooTBeTcTBYOIIyI0 eMy 4 ctoTy v = 1 /T, 6e3p 3MepHbie
KOMITOHEHTBI CKOPOCTH
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T KXe JIerKO uHTerpupyemo. T KuM o0p 30M, IepBbIMU UHTErp J1 MU cucTeMbl (1)
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nosToMy OyneM p 314 Th 4B ciyd 4. Ecmua > 1, torm 1 —p? >0wn

sin<p—pcos<p—p> (13)

2
I (p, ) = ———= arctan
a2 V1—p? <\/1p2(1+cos<p)

Mpu a < 1, korn p? — 1 > 0, noinyd em

2y/p? — 1(1 4 cos ) ) (14)

1
Li(p,p) = ———=1In {1~
p? -1 sing + (v/p? — 1 —p)(1 +cos )

2. TPAEKTOPHUU JBHKEHUA
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TO CBS3b MEXIY IBYMS I P METPU3 IMAMH YCT H BJIMB eTcd ¢ momotbio (5) u (6).
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B 3 K/I0YeHHEe OTMETHM Clieyroiee. XOpOIo U3BECTH CBsI3b MEXIY KJI CCH-
YeCKOM MeX HHMKOU U KB HTOBOH MeX HHKOU [2], HO®TOMY HpeNCT BIISeT UHTEpeC
P CCMOTpeTh BOIPOC O [IBUXEHHU 3 PSKEHHOW 4 CTUIBI B CKPEIIEHHBIX 3JIeK-
TPUYECKOM M M THUTHOM IOJISIX H KB HTOBOM ypoBHe. K ucclieoB Huio 3 1 yu
O JIBWKCHUHU OJHOM 3 DPSKEHHOW 4 CTHIII BO BHEIIHEM 3JICKTPOM THUTHOM I10JIe
MOXeT OBbITh T KXXe IPUMEHEH MeTOj COOCTBEHHOro BpeMeHu [3].
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