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OO0 oTpakeHHH YaCcTHUI] CIIMHA Y2 “reoOMeTpUYECKON cpemoil” mpocTtpaHcTBa JlIobaueBCckoro
2
y4€T BHEIIHETO JIEKTPUUECKOTO MO

Panee Obulo moOKa3aHo, dYTO TeoMeTpusi mpocTpaHcTBa JloOAueBCKOTO MOXKET
paccMaTpuBaThCS B AIEKTPOAMHAMUYECKOM KOHTEKCTE KaK OCHOBa Ui MOJEIMpPOBaHUs
s dexTrBHON Cpenbl, NEeHCTBYIOIIEH KaK paclpelelieHHOE B MPOCTPAHCTBE U
OpPUEHTHPOBAHHOE MEPIIEHAUKYIPHO OCH Z HJIealbHOE 3epKajio. B HacTosmeir paboTte anamor
sToro 3ddekra mccnenoBaH I Mojs co crnuHOM 1/2. B SBHOM BHE MOCTPOCHBI PELICHUS
ypaBHeHHUs [lupaka, OMMCHIBAIOLIUE CUTYALMIO, KOTJa M0J€ OTPaXKaeTesl OT (FeOMETPpUUECKOro)
3¢ exTUBHOrO MOTEHIMAIBLHOTO Oapbepa, He MpOHUKas 3a Hero. [JyOuHa MPOHMKHOBEHUS B
TaKyl0 «CPedy» OIpENeNseTcs] XapaKTePHUCTUKaMU KBAaHTOBBIX = COCTOSIHMH (epMHUOHA U
paauycoM KpHBHU3HBI TpocTpaHcTBa JloOadueBCKOro; [uisl pemieHuil ¢ k,=0,k,=0

3¢ ¢dexTuBHBIN OoTpaxkarouuii 6apbep ucuesaeT. IIpoBeneH yueT BHEIIHEro OpUEeHTHPOBAHHOIO
BJIOJIb OCH Z OJIJIEKTPHUYECKOTO MOJs. 3anavya MpUBOAUTCS K Au(depeHnnanbHoOMy ypaBHEHHIO
BTOPOIO TIOpsIIKA C 4YEThIpbMS OCOOBIMH TOUYKaMH, ~IIpUYEM OJHA ocobas Touyka Ha
OeckoHeyHOCTH — HeperyisipHas panra 3. Ilpu ycTpaHeHMM 3JEKTPUUECKOrO  IOJIs
BBIBEJICHHOE  YpPaBHEHUE  YIPOINAETCS 10 BBIPOXKJIEHHOro ypaBHeHHs [oiftHa, mpu 3TOM
HOSIBJISIETCS  BO3MOXHOCTh ~ IOCTPOUTH  €r0  PEIIEHHUs B TEPMHHAX  BBIPOXKJIEHHBIX
THIIEPTeOMETPUIECKUX (PYHKITUI.
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On Reflecting Spin '4 Particles by the «Geometric Medium» of the Lobachevsky Space,
Taking into Account the External Electric Field

Previously it was shown that in electrodynamic context the Lobachevsky geometry can
simulate an effective medium acting as an ideal mirror, oriented perpendicularly to the axes z .
In the present paper, an analogue of that effect is investigated for spin 1/2 field. In explicit form,
solutions of the Dirac equation are constructed which describe waves in space reflected from
effective potential barrier without penetrating it. The depth of penetration into the medium is
determined by characteristics of the quantum states and by the curvature radius of the
Lobachevsky space; for waves with Kk, =0, k, =0  the effective reflecting barrier vanishes.

When taking into account an external electric field, we reduce the problem to a second order
differential equation with four singular points; the singularity at infinity is irregular and of the
rank 3. In absence of the electric field, the derived equation become simpler, being the confluent
Heun equation, its solutions can be presented in terms of confluent hypergeometric functions.
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