DHU3HUKA DJIEMEHTAPHBIX YACTHL U ATOMHOI'O S/1PA
2023. T.54, Bpin. 6. C. 1173-1174

CONSISTENT LAGRANGIANS
FOR IRREDUCIBLE INTERACTING HIGHER-SPIN
FIELDS WITH HOLONOMIC CONSTRAINTS

I L. Buchbinder %3 *, A.A. Reshetnyak b* **

' Tomsk State Pedagogical University, Tomsk, Russia
2 Joint Institute for Nuclear Research, Dubna
3 Tomsk State University of Control Systems and Radioelectronics, Tomsk, Russia
* National Research Tomsk Polytechnic University, Tomsk, Russia

We study the aspects of constructing the interactions for the higher-spin fields
in the framework of BRST approach. The main object of such an approach is
BRST operator acting in the appropriate Fock space and built on the basis of
constraints that define the irreducible higher-spin representations. In turn, the
constraints are divided into differential and purely algebraic or holonomic. The
necessary and sufficient conditions to derive the consistent Lagrangian formulations
for irreducible interacting higher-spin fields within the approach with incomplete
BRST operator, where the algebraic constraints are not included in the definition
of the BRST operator but imposed “by hands” on the field and gauge parameter
vectors, are considered. It is shown that in addition to the fact that such constraints
should (anti)commute with the BRST operator and annihilate the fields and gauge
parameters Fock space vectors, they must form the Abelian (super)algebra both with
the above BRST operator and with operators of cubic, quartic, etc. vertices. Only
under the above conditions, the formulations with complete and incomplete BRST
charges turn out to be equivalent and lead to the same interaction vertices in terms
of irreducible fields.

HMayyaroTcs acrnekTbl MOCTPOEHHs B3aUMOAEHCTBHH /A IMOJeH BBICIIMX CIIHHOB
B paMkax BPCT-nmoaxona. OcHOBHEIM 06BeKTOM TaKoro noaxona siensercss BPCT-ome-
paTtop, HeHCTBYIOLIHME B COOTBETCTBYHIIEM MpocTpaHcTBe Doka M CTposLMiics Ha
OCHOBe CBfi3€H, KOTOpbIe OIpeJe/IAI0T HEPUBOAUMbIE T0JIeBble NPEACTAB/IEHHUS C BbIC-
IIMMH CIIHHAMU. B cBOI0 ouepenb, 9TH CBA3U AessATCs HA AM(QepeHIHaNbHble U YUCTO
anre6panyeckue MM roloHoMHble. PaccmaTprBatoTcs HeoOXOLMMBble M 10OCTaTOYHbIE
YCIOBUS [/15 TOJyUeHHsl COTJIAaCOBAHHBIX JIarPAHXKEBBIX (POPMYJIHPOBOK IJI1 HEIIPHBO-
JMMBIX B3aUMOJEHCTBYIOLUIMX T10J1efl BBICLIMX CIMHOB B paMKax MOAXOfA C HEMOJHLIM
BPCT-onepatopom, rae anre6pandeckue orpaHHYeHHsl He BKJIOUEHBl B ONpeleJieHHe
BPCT-oneparopa, a Hak/aAbIBAIOTCS «BPYyUHYIO» HA BEKTOPbI MOJIEH U KaJUOPOBOUHBIX
napaMeTpoB. [lokazaHo, 4yTO B JONOJHEHHE K TOMY, UTO TaKHe OTPAHMYEHHUS NOJIKHbI
(anTu)kommMyTHpoBaTh ¢ BPCT-onepatopoM U 3aHyJ/IATh MOJEBEIE BEKTOPH IPOCTPAH-
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ctBa Poka M BeKTOPbl KaJHOPOBOUHBIX MapaMeTPOB, OHM JOJKHBEI 00Pa30BBIBATDH
abesieBy (cymep)anre6py xaxk c¢ gaHHslM BPCT-omepatopom, Tak U ¢ omepatropaMu
KyOUUHOH, UeTBEPTHUYHOH M T. .. BEPIUMH. TOJbKO IPH BblLIEYKAa3aHHBIX YCNOBUSX
(OpMY/NUPOBKH C MOJHBIMH U HemoJsHbIMH 3apsgamMu BPCT okasbiBaloTcsi 9KBHBa-
JIEHTHBIMH U NPHUBOAST K OJHHUM M TeM e BepLIMHAM B3aUMOAEHCTBUS B TePMHHAX
HENPUBOAMMBIX ITTOJIEH.
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