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OIIPEAEAEHUE TEH30PA SHEPTUU-UMIIYABCA
C YYETOM IIOAAPU3YEMOCTEN
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B paMKax KOBAPHAHTHOTI'O JIarpaH’>KEBa (l)opMaana 1 COINIaCHO INMPUHIUITY COOTBETCTBUA MJISA ABHUKCHUA YaCTHULL
1 o o
CIIMHa E B DJICKTPOMArHUTHOM IT0JIE C YYETOM TTOJIIPU3YEMOCTEN TTOTYUCHBI YPABHECHHUS, COITIACOBAHHBIC C aMINIUTYI0N

KOMIITOHOBCKOI'O pacCE€iaHUsA, KOTOpasA CICAYCT N3 HU3KOOHEPICTUICCKUX TCOPEM. KOBapI/IaHTHI)If/’I JlarpaHXuaH Corjaco-
BaH C HU3KOOHEPICTUYCCKUM ONPCACICHUCM B JIaI'paHKCBOM (l)OpMaJ'II/I?)Me. HOCTpOCHLI 1 IpoaHaJIM3UPOBaHbI Ha (l)e—
HOMCHOJIOTUYCCKOM YPOBHE KaHOHHYECKHUH U MeTpI/I‘ICCKI/Iﬁ TEH30PbI YaCTUIL C MOJAPU3YECMOCTAMU, B3aHMOZ[efICTByIO-
UX € 3JICKTPOMArHUTHBIM ITOJICM. B cucreme mokost HacCTUIIbI TOJIYyYUCHA IJIOTHOCTb SHCPIrun BSaHMOHeﬁCTBHH HaCTUIbI
C TOJIPU3YEMOCTAMHU U DJIEKTPOMATrHUTHOTO ITOJIA.

Knrouegwvie cnosa: KOBapHaHTHBIN JIarpaHKUaH; ypPaBHEHUS ABMKCHUS; TEH30P SHEPIUU-UMITYJIbCA.
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Within the covariant Lagrangian formalism the equations of motion for spin 5 particles with polarizabilities in the

electromagnetic field have been obtained. The resulting equations of motion are consistent with the Compton scattering
amplitude, which follows from the low-energy theorems. The covariant Lagrangian is agreed with the low-energy defi-
nition in Lagrangian formalism. The canonical and metric tensors of particles with polarizabilities interacting with the
electromagnetic field have been constructed and have been analyzed at the phenomenological level. In the particle rest
system, the energy density of the interaction of the particle with the polarizabilities and the electromagnetic field have
been obtained.
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BBenenune

B snexTponuHamMuKe agpoHOB TEOPHS B3aUMOJIEHCTBHS 3JIEKTPOMArHUTHOTO TOJISL CO CTPYKTYPHBIMU Hac-
TUIIAMH 0a3WpyeTCsl Ha OCHOBHBIX MPUHITUIIAX PEISTHBUCTCKON KBAHTOBOW TEOPHH IOJA. JlnarpamMmmHast Tex-
HUKa OOJbIIIEH YacThIO MCIIONB3YETCSI B MOJIENBHBIX MPE/ICTABICHUAX, T/Ie YCTAHOBIEH P 0COOEHHOCTEH
B3auMoericTBHs (POTOHOB ¢ aapoHam¥u [1; 2]. OgHako yka3aHHAs TEXHUKA MPUMEHUMA B OCHOBHOM JIJISI OTTH-
CaHM IEKTPOMAarHUTHBIX TPOIIECCOB Ha MPOCTEHIINX KBAPKOBBIX CHCTEMaX.

B ob6nactu HU3KHUX SHEPTUH B ciiydae B3aUMOACHCTBUS AIIEKTPOMATHUTHOTO TIOJIS CO CIOKHBIMH KBapK-
IIIOOHHBIMH cucTeMaMH, rie MeToasl KX/[ B 0CHOBHOM He MPUMEHHMMEI, B TIOCTIeTHEE BPEMs BCE OOJIbIIe
HCIIONB3YIOTCS] HU3KOYHEPTETHUSCKUE TEOPEMBI U TIpaBmiIa CyMm [3—6].

HuskosaepreTudeckue aeKTpOMarHUTHBIE XapaKTePUCTHKH aJpOHOB, CBSI3aHHBIE C UX CTPYKTYPOH, TaKne
Kak QopmdaxTop, NOIIPU3yEMOCTH, B HACTOSIIEE BpeMs MPUMEHSIOTCS TP W3YYEHUH DJIEKTPOMArHUTHBIX
MIPOTIECCOB B HEPEIATUBUCTCKOM TeopuH [S]. [Ipu mepexome K pesaTUBUCTCKON TEOPHH TOJIST MOYKHO BOCITOJTb-
30BaThCsl MMPUHIIAIIOM COOTBETCTBHSA W MOIMYYHTh (QyHKIHIO Jlarpanka, Ha OCHOBaHWH KOTOPOH MOCIEI0Ba-
TETHHO PeaTn30BaTh IMEPEXo]] OT KOBAPUAHTHOTO JIarpamkeBa (hopMaan3Ma K raMuiIsTOHOBY [7—10].

Jamnas paboTa SBISETCS MPOIOHKCHIEM HCCIICIOBAHIM, PE3yIbTaThl KOTOPHIX MPEACTABICHHI B [6; §; 9].
C momoIIpI0 KOBapUAaHTHOTO JarpaHKHaHa B3auMOJEHCTBHS dJIEKTPOMArHUTHOTO TIOJISI CO CTPYKTYPHOI To-
TSPU3YIOMIEHCS YaCcTUIICH TIOTyYCHBI YPaBHEHUS IBIKCHUS, BRIYMCICHB KAHOHUYECKUI N METPHUYECKHIA TCH-
30pBI SHEPTUH-UMITYIIbCA. YCTAHOBJICHBI €r0 TEOPETUKO-ITOJIEBBIE CBOMCTBA M OTIPE/IeIeHa TNIOTHOCTh YHEPTUU
B3aMMO/ICHCTBUS YaCTHIIBI C MOJIIPHU3YEMOCTBIO U DIIEKTPOMArHUTHOTO TIOJIS B CHCTEME TTOKOSL.

TeopeTnueckue 0CHOBBI

TTonHbIil narpankuad B3auMOIEUCTBHUSI 3JIEKTPOMArHUTHOTO TOJIS C MOJISPUBYIOLIEHCS YaCTULIEH COCTOUT
U3 Jarpamxuana L, . Juid cBOOOIHOIO JIEKTPOMAarHUTHOIO I110JIs, JIarpaHKuaHa L, 1Jisl CIMHOPHOTIO (Iupa-
KOBCKOTI'0) IIOJIs, CO3aBaeMOI0 caMoi 4acTHLeH, JarpaHkuana L., B3auMoeiicTBUsL CBOOOIHOTO JIEKTPO-
MarHUTHOTIO TIOJISl C IOJIeM CIIMHOPHOH YaCTHIbI U JIaTPAaHKUaHa L, g _ p,, KOTOPBI y4HTBIBACT ICKTPHYC-
CKYIO U MAarHUTHYIO ITOJIIPU3yEMOCTH YaCTHIBL:
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Jns monyyeHust ypaBHEHUN JBMXKEHUS TIPU B3aUMOJIEUCTBUU CIIMHOPHOIO U 3JEKTPOMArHUTHOTO TOJIeH
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YuursiBas narpamkuas (7) u ypaBHeHUs (5), (6), KaHOHUYECKUN TEH30p YHEPTHU-UMITYIIbCA 3aIHIIEM
B BHJIC
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Hcnonb3yst HeOMHO3HAYHOCTE OTIPECIICHHS TCH30pa YHEPTHU-UMITYJIbCA, TTOCTPOUM METPUICCKUN TEH30P
SHEPTUH-UMITYIIBCA:
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IUITY COOTBETCTBUA B CUCTEMC ITOKOS YaCTUBI, ITOJTYYUM IIJIOTHOCTb SOHEPTUU B33HMOI[€I71CTBI/I$[ qacTUulsbI C I10-
JIAPpU3YyEMOCTBIO U DJICKTPOMArHuTHOIO ITOJIA:
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3akjaueHmne

1
B narpamxeBom koBapHaHTHOM (hOopMalTi3Me ITOTyYeHBI YPaBHEHHUS IBIKCHHS YaCTHUIIBI CITHHA — Ha OCHO-

BAaHUHM KOBAPHAHTHOIO JIarpaH)XWaHa B3aMMOCHCTBHUS SJICKTPOMArHuTHOTO ITOJIA C MOJIAPU3YIOIIHUMHUCA Yac-
THIIaMH. OHpCZ[CJ'ICHO COOTBETCTBUC MEXIY KOBApHAHTHBIM JIaTrpaHXUAHOM, KAHOHHYCCKUM U METPUICCKUM
TCH30paMU SHEPIUU-UMITYJIbCAa. B cucremMe mokost 4acTHUIIbI IOoJIyd€Ha INIOTHOCTb SHEPTUU B3aUMOCHCTBHUS
JacTHULBI C MOJIAPUZYEMOCTAMU U DJICKTPOMAIrHUTHOTO ITOJIA.
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