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A natural symmetry group of a multipartite quantum system is a special combination of
a symmetry group acting within a single component (“local group”) and a group that per-
mutes the components (“spatial symmetry group”). This combination is called the wreath
product. Unitary representations of wreath products describe quantum evolutions of multi-
partite systems. It is known that any unitary representation of a finite group is contained in
some permutation representation. We describe an algorithm for decomposing permutation
representations of wreath products into irreducible components. This decomposition makes
it possible to study the quantum behavior (entanglement, non-local correlations, etc.) of
multipartite systems in invariant subspaces of the permutation Hilbert space.
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EcrecTBennoit rpymmoii cuMMeTpuii MHONOKOMIIOHEHTHOW KBAHTOBON CHUCTEMBI ABJIAETCS
ocobasi KOMOWHAIMS TPYIIBI CAMMETPHil, JIeHCTBYIOMEH BHYTPH OTJIE/JIHHON KOMIIOHEHTDI
(“siokasbHas rpymma”’) U TPYIIbL, I€PECTABIIAIONIEli KOMIIOHEHTBI MexK Iy coboit (“rpyria
IIPOCTPAHCTBEHHBIX CHMMeTpuii”’). DTa KOMOMHAIINS HA3BIBACTCS CNAEMEHUEM. YHATAPHbBIE
NPEJICTaB/ICHUS CILIETEHUN OINMUCHIBAIOT KBAHTOBBIE SBOJIIOIUM MHOINOYACTUYHBIX CHCTEM.
N3BecTHO, UTO J1I000€ YHHUTAPHOE IIPEJICTABICHNE KOHEYHOIN TI'DYIIIBI COJEPKUTCH B He-
KOTOPOM ITI€EPECTAHOBOYHOM IIpeJICTaB/IeHnH. MBI ONHMChIBaeM aJrOpPUTM Pa3JIoXKEeHUs Iie-
PECTAHOBOYHBIX IPEJICTAB/ICHUN CIJIETEHUI Ha HEIIPUBOJMMbIE KOMIIOHEHTHI. Takoe pazJio-
JKEHIE [03BOJISIeT U3yUaTh KBAHTOBOE IIOBEJICHIE (3aIlyTAHHOCTD, HEJIOKAJIbHBIE KOPPEJISIII
U T.J.) MHOIOYACTHYIHBIX CHCTEM B MHBAPHUAHTHBIX IOJIIPOCTPAHCTBAX MEPECTAHOBOYHOTO
r'uIbOEPTOBA MTPOCTPAHCTBA.



