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ON NON-RELATIVISTIC 3D SPIN-1 THEORIES
E. A. Bergshoeff*, J. Rosseel * **, P. K. Townsend > ***

1 Centre for Theoretical Physics, University of Groningen, Groningen, The Netherlands
2 University of Vienna, Vienna
3 Centre for Mathematical Sciences, University of Cambridge, Cambridge, UK

We describe non-relativistic limits of the 3D Proca and +/Proca theories that yield
spin-1 Schrodinger equations. Analogous results are found by generalized null reduction of
the 4D Maxwell or complex self-dual Maxwell equations. We briefly discuss the extension
to spin-2.

Onuc Hbl HEPENSTHBUCTCKUE Mpenesibl TpexMepHbIX Teopuil IIpok u xopens-IIpok ,
Koropble 1 10T yp BHeHus Illpegunrep g ciud 1. AH JIOrMYHbIe PE3ysbT Thl IOJY-
YeHbI [TOCPeNCcTBOM 0000IIEeHHO# HyneBoil penykuuu 4D-yp BHeHuit M KCBE/T WM KOM-
IUVIEKCHBIX C MOJAY JIbHBIX yp BHeHHid M kcBemt . Kp Tko obcyxn ercs p clumpeHue s
CIOMH 2.

PACS: 21.10.Hw

*E-mail: E.A.Bergshoeff@rug.nl
**E-mail: rosseelj@gmail.com
***E-mail: p.k.townsend@damtp.cam.ac.uk
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MULTIPARAMETER QUANTUM GROUP AND
QUANTUM MINKOWSKI SPACE-TIME
V. K. Dobrev*

Institute for Nuclear Research and Nuclear Energy, Bulgarian Academy of Sciences, Sofia

We construct representations of the quantum algebras Ug,q(gl(n)) and Ug,q(sl(n))
which depend on n(n — 1)/2 + 1 deformation parameters ¢, q;; (< i < 7 < n) which is
the maximal possible number in the case of GL(n). The representations act on the space
of formal power series of n(n — 1)/2 non-commuting variables which generate quantum
flag manifolds of GLqq(n), SLqq(n). For n = 4 we consider in detail the multiparameter
quantum Minkowski space-time.

IMocTpoensl npencT BieHus KB HTOBBIX Jre6p Uq q(gl(n)) u Ug,q(sl(n)), xoTopsie
3 Bucat ot n(n — 1)/2 + 1 nedopM IMOHHBIX 1T p METPOB ¢, ¢;; (< ¢ < j < n), IUCIO
KOTOPBIX SIBISIETCS M KCHM JIBHO BO3SMOXHBIM B ciiyd € G L(n). TIpenct BieHHs IefCTBYIOT
H OpocTp HCTBE (hOPM JIBHBIX CTENMEHHBIX PpsmoB n(n — 1)/2 HEKOMMYTHUPYIOIIHX Mepe-
MEHHBIX, KOTOpbIE TEHEPUPYIOT KB HTOBOE MHOr00Op 3ue ¢t 1oB wist GLgq(n), SLqeq(n).
Ilpu n = 4 mer JbHO P CCMOTPEHO MHOTON P METPUYHOE KB HTOBOE IIPOCTP HCTBO-BpEeMsi
MMUHKOBCKOTO.

PACS: 03.65.Fd; 02.20.Uw

*E-mail: dobrev@inrne.bas.bg, vkdobrev@yahoo.com
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THREE-FORMS, SUPERSYMMETRY AND
STRING COMPACTIFICATIONS

F. Farakos ', S. Lanza?, L. Martucci?, D. Sorokin? *

1Ku Leuven, Institute for Theoretical Physics, Leuven, Belgium
2 Universita degli Studi di Padova & I.N.F.N. Sezione di Padova, Padova, Italy

We review a duality procedure that relates standard matter-coupled N' = 1 supergrav-
ity to dual formulations in which auxiliary fields are replaced by field-strengths of gauge
three-forms. As examples, we consider the dualization of the rigid Polonyi model and
of effective field theories associated with Type IIA string compactifications with fluxes in
supergravity.

Il ercst 0630p 1y JIBHOCTH, CBS3BIB IOIIEH CT HI PTHYIO opMymuposky Teopun N = 1
Cyleprp BUT LUM, B3 UMOLEHUCTBYIOLIEH C M Tepueil, ¢ ee Qy JIbHBIMU (DOPMYJIUPOBK MH,
B KOTOPBIX POJIb BCIIOMOT TENBHBIX IOJIEH UTP IOT H MPSXEHHOCTU K JTUOPOBOUHBIX (hopM
TPEThEro p Hr . B K yecTBe HNpUMEPOB p CCM TPUB HOTCH Ay JIU3 LM [IOO JIBHO-CyIep-
cumMmeTrpuuHoi Mogenu ITooHus u achpeKTUBHBIX TeOpHil 10JI U CyIeprp BUT LIMU, OIU-
CBIB IOIIMX KOMI KTU(HUK LUM B TeOpUH CTpyHBI THIl IIA, MHIYyIIMPOB HHBIE HEHYIEBBHIMU
MOTOK MH K JTHOPOBOYHBIX TTOJIEH.

PACS: 04.65.4e; 12.60.Jv; 11.25.Mj

*E-mail: Dmitri.Sorokin@pd.infn.it
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ON 10D SYM SUPERAMPLITUDES
1. Bandos *

University of the Basque Country UPV/EHU, Bilbao, Spain
IKERBASQUE, Basque Foundation for Science, Bilbao, Spain

Recently the spinor helicity and (two types of) superamplitude formalisms for 11D
supergravity and 10D supersymmetric Yang—Mills theories were proposed in [1-3]. In
this contribution we describe briefly the basic properties of these superamplitudes for the
simpler case of 10D SYM.

Hex BHO ObUTO THpeutokeHO o6GoOmieHHe (HOpM JIM3M  CIUP JIBHOCTHBIX CIIMHOPOB,

T KXe (hopM JIM3M cynep MIUIMTYI (IBe ero Bepcuu) mis 11-mMepHO# cymeprp BUT LUK

u 10-mepHoil cynepcummerpudnoii Teopuu SIur —Muwwic (10D SYM) [1-3]. H crosmwuit

JOKJI | COIEPXHT Kp TKHI 0630p OCHOBHBIX CBOMCTB 9THX CyIep MILTUTY] B Goliee IIpocToM
ciyd e 10D SYM.

PACS: 12.60.Jv; 04.65.4+¢

*E-mail: igor.bandos@ehu.eus
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NON-PERTURBATIVE SUPERPOTENTIALS
AND DISCRETE TORSION
E. I. Buchbinder *

The University of Western Australia, Crawley, W.A., Australia

We discuss the non-perturbative superpotential in Eg X FEg heterotic string theory
on a non-simply connected Calabi—Yau manifold X, as well as on its simply connected
covering space X. The superpotential is induced by the string wrapping holomorphic,
isolated, genus zero curves. We show, in a specific example, that the superpotential is
non-zero both on X and on X avoiding the no-go residue theorem of Beasley and Witten.
On the non-simply connected manifold X, we explicitly compute the leading contribution
to the superpotential from all holomorphic, isolated, genus zero curves with minimal area.
The reason for the non-vanishing of the superpotential on X is that the second homology
class contains a finite part called discrete torsion. As a result, the curves with the same
area are distributed among different torsion classes and their contributions do not cancel
each other.

OG6cyxn ercs HerepTypO THBHBIN cyneprnoTeHim J1 B Fg X Eg rerepoTnueckoii CTpyH-
HOU TEOpHH H OZHOCBSI3HOM MHOroo6p 3uu K 11 6u—o X, T KXe H ero ogHOCBSI3HOM
H KpBIB fomeM mpoctp Herse X. CyNeproTeHmu J1 HHIYMHPYETCs TOTOMOPMHBIMH, H30-
JIMPOB HHBIMH KPHMBBIMU HYJEBOro pox . H KOHKpETHOM HpuMepe IOK 3bIB €Tcs, 4TO CY-
IIePIIOTEHII 1 OT/IMYEH OT Hyli K K H X, T K 1 H X, MCKIIOY 5 NO-go TeopeMy Bucmu
u Burren o Bbiuer Xx. H MHOrocBs3HOM MHOrooGp 3uu X SIBHO BBIYMCIISIETCS LN BHBII
BKJI /I B CYHEPHOTEHLM JI OT BCEX IOJIOMOP(HBIX H30JIMPOB HHBIX KPUBBIX HYJIEBOIO PO C
MHHHM JIBHOM IuTony Jiplo. [IpUYMHONA OTCYTCTBUS MCUE3HOBEHHUS CyNepIoTeHIM 1 H X
SBIIAETCS TO, YTO BTOPOil KJI CC FOMOJIOTMH COIEPXHUT KOHEYHYIO Y CTh, H 3bIB €MYIO JHC-
KPETHbIM KpydeHHeM. K K pe3ynabT T, KpHBbIE C OIMH KOBOH IUIOLI IO P CIIPEIeNIeHbI
MeXIy KJI CC MH C P 3HBIMHM KPYYSHHSIMH M UX BKJI JIbl He KOMIIEHCUDPYIOT APYT APYT .

PACS: 11.30.Pb; 12.60.Jv

*E-mail: evgeny.buchbinder@uwa.edu.au
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GOLDSTINO SUPERFIELDS IN SUPERGRAVITY
S. M. Kuzenko *

The University of Western Australia, Crawley, W.A., Australia

We review two off-shell models for spontaneously broken N =1 and N/ = 2 su-
pergravity proposed in arXiv:1702.02423 and arXiv:1707.07390. New results on nilpotent
N =1 supergravity are also included.

I ercst 0630p aBYX (POPMYIHPOBOK C 3 MKHYTOH JireOpoii IUisi CHOHT HHO H pYILIEH-
upix Teopuil N = 1 u N/ = 2 cyneprp BuT umm, npemioxeHHsix B arXiv:1702.02423 u
arXiv:1707.07390. Mogens ¢ N' = 1 cynepcumMMeTpueil CTPOMTCS € UCIIONb30B HUEM Be-
IECTBEHHOTO CK JIIPHOTO CYHEPIIOsl, YIOBIETBOPSIOIIETO TPEM HUIIBIIOTEHTHBIM YCIIOBHSIM.
Teopus ¢ N' = 2 cynepcummerpueii (pOpMy/IUPYETCss B TEPMUH X HPUBOAUMOTO KHD Jib-
HOTO CyIEpHOJd, KOTOPOE YIOBIETBOPSET KyYOMUYHOMY HHIIBIIOTEHTHOMY ycioBuio. T kxe
HPEICT BJICHbI HOBBIE PE3YIbT Thl [0 HWIbIIOTEHTHON N = 1 cyneprp BUT uuu.

PACS: 11.30.Pb; 12.60.Jv; 04.65.+¢

*E-mail: sergei.kuzenko@uwa.edu.au
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SUPERFIELD GENERATING EQUATION OF
FIELD—ANTIFIELD FORMALISM
L. A. Batalin'*, P. M. Lavrov * **

1 Lebedev Physics Institute, Moscow
2 Tomsk State Pedagogical University, Tomsk, Russia

A simple quantum superfield generating equation of the field—antifield formalism is
proposed. The Schrédinger equation with the Hamiltonian having A-exact form is derived.
An Sp(2) symmetric extension to the main construction, with specific features caused by
the principal fact that all basic equations become Sp(2) vector-valued ones, is presented.
A principal role of quantum antibrackets in formulation of the Heisenberg equations of
motion is shown.

Ipennoxeno mnpocroe cyneprosaeBoe MPOM3BOAAIIEE ypP BHEHUE (POPM JIM3M  IIOJIEid-
Hrunonei. Beieneno yp Buenue IpeguHrep ¢ r MHJIBTOHH HOM, UMEHOIIUM A-TOYHYIO
¢opmy. Ipenct Breno Sp(2)-CHMMETPUYHOE P CIIMPEHHE OCHOBHON KOHCTPYKIIUH CO CIIe-
I (UIECKIMH OCOOEHHOCTSMH, BbI3B HHBIMH IPHHIMIIH JIBHBIM () KTOM, 4TO BCE OCHOBHbIE
yP BHEHHs CT HOBSTCA Sp(2)-BeKTOPHBIMH BelMUYUH M. [I0OK 3 H NPHHIMIN JIBH S POJIb
KB HTOBBIX HTHUCKOOOK B (hOPMYJIMPOBKE reii3eHOEproBCKUX yp BHEHMIl JBUKECHMS.

PACS: 11.30.Pb; 75.10.Jm

*E-mail: batalin@lpi.ru
**E-mail: lavrov@tspu.edu.ru
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ON PARTIALLY MASSLESS SUPERGRAVITY

Yu. M. Zinoviev *

Institute for High Energy Physics of the National Research Center
“Kurchatov Institute”, Protvino, Russia

We investigate a possible supersymmetric extension for the massive gravity in the
lowest non-trivial order. For this purpose we construct a cubic interaction vertex for
massive spin-2 and massive spin-3/2 fields restricting ourselves with the terms containing
no more than one derivative. In particular, we look for the possibility to have a non-
singular partially massless limit for spin-2 that would correspond to the partially massless
supergravity.

IMposeneHo uccnenoB HUE BO3MOXHOTO CyNEPCHMMETPHYHOTO P CLIMPEHHS JIS M C-
CUBHOM I'D BUT LIMM B HMU3LIEM HETPUBU JIBHOM Iopsake. C 9TOH Lelblo Mbl CTPOMM KY-
OMYECKyI0 BEPILIMHY B3 UMOIEUCTBHUS IS M CCHUBHBIX IOJIEH CIIMH 2 U M CCHUBHBIX MOJNIEH
cuH  3/2, orp HUYMB s ceOsl WIeH MH, COepX LIMMH He Gojiee OXHON MPOM3BOXHON.
B 4 crHOCTH, MBI H3yd €M BO3MOKHOCTB IOJy4€HHS! HECHHTYIISIPHOTO 4 CTUYHO-0e3M cco-
BOTO TIpefiesl Uil CIIMH 2, KOTOPBIA COOTBETCTBOB J1 ObI G€3M CCOBOIA Cyneprp BHUT LIHH.

PACS: 04.65.4¢

*E-mail: Yurii.Zinoviev@ihep.ru
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PURE YANG—MILLS SOLUTIONS ON dSy
T.A. Ivanova *+2, O. Lechtenfeld®3*, A. D. Popov ?

1 Joint Institute for Nuclear Research, Dubna
2 Institut flir Theoretische Physik, Leibniz Universitat Hannover, Hannover, Germany
3 Riemann Center for Geometry and Physics, Leibniz Universitat Hannover,
Hannover, Germany

We consider pure SU(2) Yang—Mills theory on four-dimensional de Sitter space d S
and construct smooth and spatially homogeneous classical Yang-Mills fields. Slicing dS4
as R x S3, via an SU(2)-equivariant ansatz we reduce the Yang-Mills equations to or-
dinary matrix differential equations and further to Newtonian dynamics in a particular
three-dimensional potential. Its classical trajectories yield spatially homogeneous Yang—
Mills solutions in a very simple explicit form, depending only on de Sitter time with an
exponential decay in the past and future. These configurations have not only finite energy,
but their action is also finite and bounded from below. We present explicit coordinate
representations of the simplest examples (for the fundamental SU(2) representation). In-
stantons (Yang—Mills solutions on the Wick-rotated S%) and solutions on AdS; are also
briefly discussed.

P cemorpen SU(2) teopust SIHr —Muiic H 4eThIpexMepHOM mpoctp Hetse e Cur-
Tep dS4, W NMOCTPOEHBI N KM€ M IMPOCTP HCTBEHHO-OJHOPOIHbIC KJI CCHYECKHE IOJIS
Sur -Mune . P com tpuB g dSs K K cedenns R X S, Mbl peaynupyeM ¢ HOMOLIbIO
SU(2)-3KBHB py HTHOTO H3 Il yp BHeHHs SIHr —Muuic K OGBIYHBIM M TPHYHBIM IU-
(hepeHLIN TBHBIM yp BHEHMSIM U BIIOCIEACTBUM K Yp BHEHHMSIM HBIOTOHOBCKOM IWH MHKHU
C OIpeleseHHbIM TPEXMEPHBIM IOTeHUU JIoM. X Ki1 ccuyeckue Tp €KTOpUM IPOU3BOAAT
IIPOCTP HCTBEHHO-OJHOPOJHBIE pelieHus SIHr —Muwuic npocToro BUJ , 3 BHUCAILUE TOJIBKO
or BpeMeHHU jie CUTTep C BKCHOHEHLM JIbHBIM yOBbIB HUEM B IPOLIIOM M OyaylieM. DTu
KOH(UTYp LMY HE TOJIBKO UMEIT KOHEYHYIO DHEpruI0, HO U AEHUCTBUE JUIl HUX KOHEYHO
U orp HU4YeHO cHuzy. IIpedcT BieHBI siBHble KOOPAUH THbIE IPEACT BIEHHU IPOCTEHIINX
npumepoB (w1t pyHn ment spHOro npexct Bienust SU(2)). T kxe Kp TKO 06Cyxn -
0TCA MHCT HTOHHI (pemenua Sar —Mumic B S? ¢ BUKOBCKHM ITOBOPOTOM) M pelleHHs
H AdS..

PACS: 12.10.-g; 12.15.-y

*E-mail: lechtenf @itp.uni-hannover.de
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MYERS—PERRY CONFORMAL MECHANICS

H. Demirchian™*, T. Hakobyan ®>**, A. Nersessian >3 % **,
M. M. Sheikh-Jabbari > ****

1 Byurakan Astrophysical Observatory, Byurakan, Armenia
2 Yerevan State University, Yerevan
3 Yerevan Physics Institute, Yerevan
4 Joint Institute for Nuclear Research, Dubna
5 Institute for Research in Fundamental Sciences (IPM), Tehran

We investigate dynamics of probe particles moving in the near-horizon limit of an
extremal Myers—Perry black hole with non-vanishing rotation parameters. We show that in
the case of non-equal non-vanishing rotational parameters the dynamics of probe particle
can be described in a unified way for both even and odd dimensions. In this way, we
extend to the even dimension the results on integrability and separability of variables in
ellipsoidal coordinates in odd dimension presented in [1]. We find the general solution of
the Hamilton—Jacobi equations for these systems and write down the explicit expressions
for the Liouville integrals of motion.

HccrenoB H auH MUK [POGHOM Y CTHIIBI, ABMXKYIUEHCS] BOJM3M TOPU30HT YEpPHOI
abippl M ilepc —Ileppu IpOM3BOJIBHOM P 3MEPHOCTU C IPOU3BOJIBHBIMU HEHYJIEBBIMU II -
p Merp Mu Bp mieHusd. IIox 3 HO, YTO NPH HECOBII J{ IOLIMX HEHYJIEBBIX II P METP X Bp -
IIEHUd IUH MUK HPOOHOI 4 CTHILbI MOXET OBITh ONMC H EOMHBIM CIIOCOOOM JUId YEPHBIX
IbIp YETHOU M HEYETHOH P 3MEepHOCTEN. DTO MO3BOJISET IEPEHECTH H  CIIy4 I YeTHOMEPHBIX
yepHbIX Aplp M itepc —Ileppu pe3ynbT Tbl, K C IOIIMECd MHTEIPUPYEMOCTH U P 3[EJICHUS
MepEMEHHBIX B ®JUTHIICOMH JIbHBIX KOOPAMH T X, NMOTy4eHHble B p 6ote [1] mms cimyd s He-
YEeTHOMEPHBIX YepHbIX Ablp. H iineHo obiee perrenne yp BHeHHH I” MuiibToH —SAK06M 11t
9TUX CUCTEM, U BBIIIUC HBI IBHbBIEC BbIP XEHMS VISl JIMYBIUIEBbIX UHTEID JIOB JABIKCHUS.

PACS: 11.25.Hf; 04.50.Gh

*E-mail: demhov@gmail.com
**E-mail: tigran.hakobyan@ysu.am
***E-mail: arnerses@yerphi.am
****E-mail: jabbari@theory.ipm.ac.ir
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DYNAMICAL REALIZATION OF D(2;1; «) WHICH
LINKS @ TO COSMOLOGICAL CONSTANT
A. Galajinsky *

Tomsk Polytechnic University, Tomsk, Russia

A dynamical realization of the most general N = 4 superconformal group in one
dimension D(2, 1; @) is discussed in which the group parameter « is linked to the cosmo-
logical constant.

s cyneprpynmbt D(2, 1; o) o6cyka eTcst IMH MHYECK S Pe JIM3 s, CBSI3bIB 0L s
IPYNIIOBOM I p METP & C KOCMOJIOIMYECKOW MOCTOSAHHOW. IIoK 3 HO, 4TO Mojenbp M c-
CHUBHOM Cylepy CTHILBI, ABHXYILIEHCS BOIM3U TOPU3OHT COOBITHI 3KCTPEM JIbHOW YEepHOM
neipel P iiccuep —Hopactpem — Htu-fie Currep , IMOCPEACTBOM K HOHHYECKOrO Hpeobp -
30B HHS MOXET OBITh ONMHMC H B TePMUH X MyJAbTHILUIET cymeprpymmsl D(2,1; ) Tun
(3,4,1).

PACS: 11.30.Pb; 98.80.Es

*E-mail: galajin@tpu.ru
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CYCLOTOMIC SHUFFLES
0. Ogievetsky 123 * V. Petrova ?

1 Lebedev Physics Institute, Moscow
2 Aix Marseille University, Université de Toulon, CNRS, CPT, Marseille, France
3 Kazan Federal University, Kazan, Russia

Analogues of 1-shuffle elements for complex reflection groups of type G(m, 1, n) are
introduced. A geometric interpretation for G(m, 1,n) in terms of rotational permutations
of polygonal cards is given. We compute the eigenvalues, and their multiplicities, of
the 1-shuffle element in the algebra of the group G(m,1,n). Considering shuffling as a
random walk on the group G(m, 1,n), we estimate the rate of convergence to randomness
of the corresponding Markov chain. We report on the spectrum of the 1-shuffle analogue
in the cyclotomic Hecke algebra H (m,1,n) for m = 2 and small n.

BBeneHsl H j10TH 1-T COBOYHBIX 3I€MEHTOB ISl KOMIUIEKCHBIX TPYIIIT OTP XKEHUH THUI
G(m,1,n). I 1 reomerpuyeck st uHreprper uus rpyrmn G(m,1,n) B TepMHH X Bp LI -
TEJIbHBIX MEPECT HOBOK MHOTOYIOJIBHBIX K PT. BbIumcrieHsl cOOCTBEHHBIE 3H YEHUS M HX
Kp THOCTH 1-T COBOYHOrO anemeHT B Jrebpe rpymmst G(m,1,n). P ccm Tpus s meper -
COBKY K K CJIyd iiHOe Guryxn Hue 1o rpymme G(m, 1,n), Mbl OLEHHB €M CKOPOCTb CXOIH-
MOCTHM K CIIyd MHOCTU COOTBETCTByWOLIEH 1enu M pkoB . P cck 3 HO o cnektpe H Jjor
1-T COBOYHOrO ®JI€MEHT B LUKIOTOMHYecKOH Jrebpe I'ekke H(m,1,n) npu m = 2 u
M JIBIX 7.

PACS: 02.10.Hh

*E-mail: oleg.ogievetsky @gmail.com
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ALGEBRAIC STRUCTURES
IN EXTENDED GEOMETRY
M. Cederwall *

Chalmers University of Technology, Goteborg, Sweden

Extended geometry is a unifying framework including exceptional field theory (XFT)
and double field theory (DFT). It gives a geometric underpinning of the duality symmetries
of M-theory. In this talk I give an overview of the surprisingly rich algebraic structures
which naturally appear in the context of extended geometry. This includes Borcherds
superalgebras, Cartan-type superalgebras (tensor hierarchy algebras) and L. algebras.

P cluMpeHH s reoMeTpHs p CCM TPHB eTCd K K OObeAMHSIONI 51 CTPYKTYP , BKJIIOY 10-
1l S UCKJIIOYUTEIIBHYI0 TEOPUIO M0/ U ABOMHYIO TEOPHIO IOJIA. DTO I €T reOMeTpUYecKoe
000CHOB HHE Iy JIbHBIX cUMMeTpuit M-Teopur. B aTOM JOKT fie 1 H 0030p yIHBUTEIHHO
6or ThIX JIreOp MYECKUX CTPYKTYpP, KOTOPbIE €CTECTBEHHBIM OOp 30M IOSBIAIOTCS B KOH-
TEKCTe p CIIMPEHHOH reomMeTpuu. DTo cyrep nrebpsl Bopxepn , cymep nre6psl K pT HOB-
ckoro tun ( nreGpbl TeH30pHOM Hep pXuH) U Loo- JIreOpsl.

PACS: 11.25.Tq; 04.50.-h; 12.10.-g

*E-mail: martin.cederwall @chalmers.se
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PRICE’S THEOREM IN GAUGE/GRAVITY DUALITY

A. M. Arslanaliev V', A. J. Nurmagambetov 1?3 **
1 Karazin Kharkov National University, Kharkov, Ukraine
2 Akhiezer Institute for Theoretical Physics of NSC KIPT, Kharkov, Ukraine
3 Usikov Institute for Radiophysics & Electronics, Kharkov, Ukraine

We discuss Price’s theorem in the context of newly established exact solutions of
static and non-static distorted black holes. Some numerics are given in “pro et contra”
of their consideration in problems of astrophysics and gauge/gravity duality. Our analysis
leads to a remarkable quantitative agreement between the relaxation time of AdS small
black holes and lifetime of the quark—gluon plasma that gives another evidence to apply
black hole physics to the description of strongly coupled relativistic fluids.

P 6ot mocesimeH o6cyxueHuo TeopeMsl [Ip iic B KOHTEKCTe Hel BHO yCT HOBIICH-
HBIX TOYHBIX PELIEHHH CT TUYECKMX M HECT TUYECKHX Ae(OPMUPOB HHBIX YEPHBIX HbIP.
[Ipenct BieHBI HEKOTOPBIE U3 YUCICHHBIX X P KTEPUCTUK T KUX PELICHHiA, TOBOPSIINE 3 H
MPOTUB UX MPUMEHEHUS B 3 1 4 X CTPO(PU3UKU M K JIMOPOBOYHO-TP BUT IHOHHOI 1y Jib-
HocTu. [IpoBeieHHbI H JIM3 [IOK 3bIB €T 3 M€Y TEeIbHOE KOJIMYECTBEHHOE COIJI CHE MEXJy
BpPEMEH MU pell KC LUH JIA M JIBIX YEPHBIX JIbIp MPOCTP HCTB -BpeMeHH HTH-1e Currep
U X p KT€PHbIMU BPeMEH MU XM3HU KB PK-IJIIOOHHOH IUT 3MBbI, YTO SIBJISI€TCS JOIOIHUTEb-
HbIM PryMEHTOM B I0JIb3Y PUMEHEHUs (PU3UKU YEPHBIX ABIP K OIUC HUIO PEISTUBUCTCKUX
KUIKOCTEN NPU CUJIBHOM KOHCT HTE CBSI3H.

PACS: 04.70.-s; 11.25.Wx; 12.38.Mh

*E-mail: arslanaliev.kh@gmail.com
**E-mail: ajn@kipt.kharkov.ua
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THE 6D GAUSS—BONNET SUPERGRAVITY
INVARIANT

G. Tartaglino-Mazzucchelli *

Instituut voor Theoretische Fysica, KU Leuven, Leuven, Belgium

We review the recent construction of the off-shell A = (1,0) supersymmetrization
of the Gauss—Bonnet curvature squared combination in six dimensions.

P CMOTpeH Hel BHO IPEIOKEHH s KOHCTpyKuus BHeMm ccosoil N = (1,0) cymep-
CHMMETPU3 UM IS KB AP THYHBIX MO KpHBU3HE coueT Huil I' ycc —BoHHe B miectn us-
MEpEeHUsX.

PACS: 04.65.4¢

*E-mail: gabriele.tartaglino-mazzucchelli@kuleuven.be
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OMNCAHUE ONCKIVHALUMN 1 ONCNOKALMN
C NOMOLLbIO AENCTBUA YEPHA-CANMOHCA
NS SO(3)-CBA3HOCTH
M.O.K m u es”

M Tem Tuyeckuin MHCTUTYT um. B. A. Cteknos PAH, Mocks

H iineno TouHoe pemenue yp BHeHuil Ditiep —JI rp HX , BbITEK IOLUIMX U3 JeHCTBUA
Yepu —C iimorc it SO(3)-csa3HocTr ¢ 0-00p 3HBIM HCTOYHUKOM. IOK 3 HO, YTO 9TO
pELIEHUE ONIMCBIB €T NPAMOJIUHEHHYI0 NUCKIMH LIMI0 B P MK X T€OMETPUYECKOU TEOpUH
negekroB. B npenrnonoxeHuu, yTo METPUK 4BJIS€TCS €BKJIMAOBOI, BBIYUCICHBI KOMIIO-
HEHTBl TEH30p KpyYeHHs. ODTO MOK 3bIB €T, YTO JUCKJIWH IS MOXET COMPOBOXH ThCS
HEIPEPBIBHBIM P CIIPEAETIEHUEM AMCIOK LMN C LMJIMHAPUYECKON CUMMETpUEN.

We obtained the exact solution of the Euler-Lagrange equations following from the
Chern—Simons action for SO(3) connection with d-type source. This solution is proved
to describe straight linear disclination in the framework of geometric theory of defects.
Torsion tensor components are calculated assuming the metric to be Euclidean. It shows
that disclination can be followed by continuous distribution of dislocations with cylindrical
symmetry.

PACS: 02.40.Ky

BBEJIEHUE

OmvH w3 H uboiiee MHOrooOel IIUX MOAXOJI0B K ONMUC HUI 1ed)eKTOB B
TBEPJIBIX TeJI X M MPOCTP HCTBE-BpeMeHH OCHOB H H reomerpun Pum H —K pT H
C HETPUBU JIbHOM KPUBU3HOI U KpydeHueM (cMm. [1,2]). B atom nojpxope Kpuct Jut
P ccM TpHUB eTcd K K MHOTooOp 3uMe (HempephlBH cpex ), H KOTOpPOM 3 A HO
eIMHNYHOE BEKTOpHOe mojie. Ecii OUCIoK MM OTCYTCTBYIOT, TO CYLIECTBYET He-
[pepbIBHOE BEKTOPHOE I10JIe CMEIeHU, KOTOPOe COOTBETCTBYET quddeoMopdus-
M M eBKJIMIOB MPOCTP HCTB . Eciu moje cMeleHuid UMeeT P 3pPbIBbI, TO MBI IO-
BOPHUM, YTO B Cpejie IPUCYTCTBYIOT Te(PeKThl — JIUCIIOK UK. DTO MPUBOTUT K BO3-
HUKHOBEHHUIO HETPHUBHU JIBHOH reOMEeTpUH. A UMEHHO, AUCIOK IIUH COOTBETCTBYIOT

*E-mail: katanaev@mi.ras.ru



OTMUCAHUE JUCKITMHAIIMM U TUCIIOKALTUA 1463

HETPUBH JIBHOMY KPYYECHHUIO, KOTOPOE MMeeT (PU3MIECKHUil CMBICIT MOBEPXHOCTHOMN
wioTHOCTU BeKTOp bBroprepe . JedekTsi (p 3pbIBbI) EAUHUYHOTO BEKTOPHOIO MOJIS
H 3bIB I0TCS AUCKJIMH LpssMu. OHHU COOTBETCTBYIOT HETPUBU JIBHOMY TEH30PY KpH-
Bi3ubl st SO)(3)-CBI3HOCTH, KOTOPBIi NMeeT (PU3HMIECKUIT CMBICI TOBEPXHOCTHON
IUIOTHOCTU BeKTOp @Dp HK .

IpeumyiiecTBo reoMeTpuIecKoi Teopun Ne)eKTOB COCTOUT B TOM, YTO OH
MO3BOJIIET OMNKCHIB Th K K OTHEIbHBIE Ne(PeKThl, T K U UX HEMpepbIBHOE P CIIpe-
JETIEHNE.

B H crosieii cT The MBI P CCMOTPUM TpexMepHoe aeiictBue Yepn —C iMOHC
st SO(3)-CBA3HOCTH B p MK X T€OMETPHYECKOI TeopuH JiepeKToB. Briepsbie 910
JecTBHE U1 ONMC HUs Jie(heKTOB ObUTO HCIOJb30B HO B [3]. B p 3m. 1 BBe-
neHbl 0003H yeHust u Bbimuc Ho jeiictue it SO(3)-csasnoctu. B crepyomem
p 30eie H HIeHO TOYHOE pelIeHHe yp BHEHHWl p BHOBECHs I OJHON IPSMO-
JIMHEHHOW NUCKJIMH UUH. B ®TOM Cllyd € H iieHO T KXe I0jie YIJI [OBOPOT .
B p 30.3 BblUKMCIEHbI KOMIIOHEHTHI TEH30p KpY4€HHs B IPEAIONIOXEHUH, 4TO
METPHUK SBJISIETCSl eBKJIUIOBOIA.

1. IEICTBUE YEPHA-CAMMOHCA

P ccmorpuM TpexmepHoe MHOrooop 3ue M ¢ koopmuu T mu z¥, p=1,2,3.
Bynem cuut T, uyro H M 3 1 H reomerpus Pum v —-K pr H , T.e. pUM HOB
METpUK g, U Kpydenue 7),,”. Mbl Oynem ucnonb3os Tb nepemenHsie K pr H :
penep e,’ u SO(3)-ceasnocts w,” = —w,’’, 4,5 = 1,2,3. K xuplii penep
OIHO3H 4HO omnpenenser H M puM HOBYy METpHKY:

o b ] — di
Guv =eu'e,8i5,  0;; = diag (+ + +).
IMombem u OmMycK HUE IpeYecKUX M JI THHCKUX MHIEKCOB OCYILECTBIIIETCS C T10-
MOIIBI0 METPUK ¢y, U O;5, MEPEXON OT IPEYECKMX HHAEKCOB K J1 THMHCKHM U

H 000pOT — C MOMOIIBIO penep e, u ero o6p THOro et;.
B p ccm tpuB emom ciiyd e H M 3 1 Hbl 1Be 1-¢hopMBI:

e':==dzte,', wi! =dalwy’. (1
OHM ONPENENAIOT JOK JIbHblE 2-(POPMbI KPUBU3HBI M KPYYEHHMS:

1 A . .

R :zid:c“ Ndz" Ry = dwy? — wik A wi?, 2)
1 , A . A

T :zid:c“ Ndz"T,," :=de' — e’ ANwj’, (3)

KOTOprC y)lOBJ'[eTBOpSIIOT TOXIECTB M Bu uku
dT" +T7 Awj' = e/ ARy,
. . A “4)
dR7 + R* Awi? —w® ARy = 0.

3 METHUM, YTO ITOCIIEAHEE TOXKAECTBO HE 3 BUCUT OT PEIIED .
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Heiicreue Yepn —C iimonc mwist SO(3)-ces3noctu umeer Bun [4] (cMm. 06-
30p [5])

2 1
Scszz/tr dwNw—-wAwAw z/tr RAw+-wAwAw]|, (5)
M 3 M 3

IJIe WCIIOIb30B HO BBIP XeHHe (2) mid 2-¢opMbl KPUBU3HEI.
H nmvne momHOCTBIO HTHCHMMETPUYHOTO TEH30P TPETHErO P HI' ITO3BOISIET
BBecTH creayomyio n p merpu3 muio SO(3)-cBsa3HOCTH:

P ki — 2
Wy 7 = Wypk€ j’ Wk = EW;L Jgijka (6)

rie €Y — ToJHOCTBIO HTMCHMMETPHYHBIA TEH30p TpeThero p Hr . OGp THM
BHUM HM€, YTO NPM NPOCTP HCTBEHHBIX OTp XeHmwsax z! — —zl I-popm  w,p
MEHSIET 3H K, MOCKOJIBKY MEHSET 3H K IOJHOCTBI0 HTUCHMMETPHYHBIN TEH30p.

B 910l 1 p METPHU3 LUK KOMIIOHEHTHI TEH30POB KPUBHU3HBI U KPYYEHHS UMEIOT BHJL

1

2
i i i, ijk

T' =0ue,' — 0ve,' + 7% (epjwuk — €vjWuk)-

R/u/k: = R/u/ jEijk - ap,wp,k: - al/"‘}p,k: + W wl/jgijkrv

(7

2. JUHEAHBIE TACKIIMHAIIANA

IpennonoxuM, 4To METPUK H MHOroo6p 3um M eBkmuioB , g, =
diag (+ + +). Torx reomerpusi ommchiB ercst Tonbko SO(3)-cBA3HOCTBIO, KO-
TOp S MOXET IIPUBOAUTH K HETPUBHU JIbHOM KPHMBHU3HE U KpyyeHuio. P ccmorpum
neiicreue Yepn —C iimonc s SO(3)-cBs3HOCTH (5) ¢ MCTOUHHKOM:

Sesl] + Sinlw, J] = / :

1. 1 . . ,

—dw' ANw; + =W AW A wkeijk —WwANT ], B
R3 6

Lo y
rae J; = §d$ A dx” J . — 2-hopM , COOTBETCTBYIOLL Sl MCTOYHMKY JHCKIIH-
H 1M, KOTOpPYI0O NOK He KOHKpeTu3upyeM. UieH B3 MMOAENCTBUS H JIOTUYEH
MHHHM JIBHOMY B3 MMOIEHCTBHIO 3IIEKTPUYECKOrO 3 Psii C BJIEKTPOM THUTHBIM
MIOJIEM B BJIEKTPOIMH MUKE.
Yp BHeHud p BHOBecus 11 IEUCTBUA (8) IPUHUM IOT BUI

Ru* = J.,* 9)

e J,,,* — komnonents! ucrounnk s SO(3)-cesznoctu. OTCION  CIEyeT, U4To
€CJIM UCTOYHHUK OTCYTCTBYET, TO MHOroo6p 3ue M dBigercs IUIOCKUM.
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IlepBbie B cJ1 T eMmbix B jeiictBun (8) mpu ok sbHbIX SO(3)-Bp wIeHHsX
MEHSI0TCd H BHeImHu qudgepenm 1. [TosTomy U1 ¢ MOCOTIT COB HHOCTH yp B-
HeHni Dimep —JI rp HK H  HCTOYHMK HEOOXOOMMO H JIOXKHTh YCIIOBHE
DJ* =0, tne DJ* :=dJ* + JI A wjk — BHEUIHAA KOB PU HTH 4 IPOHU3BOIH f.

P ccMOTpuM OfiHy JIMHEHHYI0 AUCKIMH nuio ¢H(t), tne t € R — o p merp
BJIOJIb JIMHUM AUCKJIMH LUM. 3 IHILIEM YWIeH B3 HUMOAEUCTBUS B BUIE

S 1= / dqt'eopi ] = / dt T, (10)

roe ¢* := dg*/dt. Do meiicTBHE MHB PH HTHO OTHOCHUTEIBHO MPEoOp 30B HUI
KoopouH T H M (¢ TOYHOCTBIO IO TP HUYHBIX CJI T €MBIX) M IPOU3BOJIBHOM Ie-
per p Merpu3 uud KpuBoit ¢ (t). JOIMyCTUM, YTO OUCKJIMH LU P CIOJIOXEH
T KUM 0Op 30M, YTO BCIOJy BBINOJHEHO Hep BeHCTBO ¢° # 0. [l TOro 4ToGHI
1poB peUpPOB Tb A HHOE neiicTBre o SO(3)-CBI3HOCTH, BCT BUM B MOABIHTETP Jib-
HOE BBIp XKEHHE TPeXMepHYI0 J-(pyHKIHUIO:

. et .
Sint = /dtd?’x(j"me’é?’(x —q) = /d?’x(;—:,)me’éQ(x —-q),

Ie MBI IIPOMHTEIPUPOB JIM 110 ¢, HCNOIB30B B onHy d-(ynkumio §(z® — ¢3(t)),
u 62(x — q) = §(a' — ¢')d(2? — ¢*) 0603H U eT nABYMepHYIO J-(yHKIMIO H
122, Torm B pu UM 4ieH B3 UMOAECTBUS P BH

IUVIOCKOCTH X, X
0Sim _ ¢" o
= 6%z —q). 11
i (z —q) (11)

P ccmotpum yp BHeHHA (9) H TOMONOTHYECKH TPUBH JIBHOM MHOTO00p 3HH
M ~ R? ¢ nek proBoii cuctemoit koopmun T 2! = x, 2% = y u 2. Tpeanoso-
XUM, YTO JUCKJIMH LU OPIMOIMHEHH U COBI 1 €T ¢ ocklo =5, T.e. ¢ = ¢°> =0
u ¢ = t. ByzeM UCK Tb pelueHust yp BHeHHil (9), KOTOpble UHB DM HTHBI OT-
HOCHUTENIBHO TP HCJISUME BIOAb OCH > M Bp IIEHMil B IVIOCKOCTH T,y. B T KoM

CJIyd ¢ S@(?))-CBHBHOCTI) HUMEET TOJIBKO ABE HETPUBU JIbHBIE KOMIIOHEHTBI:

w2 T w,?, (12)
KOTOpBIE 3 BUCAT OT TOYKH H miockoct (z,y) € R? = C. [lng 1 xoxueHus
pelueHnii BBEIeM KOMIUIEKCHYI0 KOOPIUH Ty

zi=x+iy, Z:=—1iy.

Torn aBe BemectBeHHble KomnoHeHThl SO(3)-cssHoctr (12) oGbeauHAIOTCS B
OIIHY KOMILIEKCHYIO:

W," =Wt — sWwy”, 3 wz3_’_w237

. & (13)
3 _1 3, L, 3 wy? = iw,? — iw;s®.

&
8
Il
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COOTBCTCTByIOHII/Iﬁ TEH30p KPUBU3HbI UMECT TOJILKO OIHY JIMHEMHO He3 BUCUMYIO
KOMIUIEKCHYIO KOMIIOHCHTY

RZZS - 2(6zw23 - aiwz?))v (14)

KOTOp § JIMHEHH 1O CBS3HOCTH. DTO CBS3 HO C TEM, YTO B IUIOCKOCTH X,y
neiicreyer rpynn  Bp inenuit SO(2), korop s sBisiercst  GeneBoit. KomiuiekcHo-
CONPSKeHH S KOMIOHEHT HWMeeT BHI

ZZS = (aiwz?) - azwfg) = _RZZS = 2z3~ (15)

Ecnu ronbko nBe kommnoHeHTsl SO(3)-cszHoctr (12) OTIMYHBL OT HYJIS, TO
KB Ip THUYHBIEC CT T eMble B KpHBH3HE (2) 06p oI I0TCS TOXIECTBEHHO B HYNb, U
MBI MOXEM P CCM TPHB Tb HCTOYHHKH B BUIE 0-(DYHKIMI, T K K K yp BHEHHS
p BHOBecud (9) cT HoBATCA NMHEHHbIMU. Teneps 3 (pUKcUpyeM HCTOYHHUK

R.:% = 4miAd(z), AER, (16)

rae 0(z) — mByMepH s O0-(pyHKLHS H KOMIUIEKCHOM IUIOCKOCTH. SICHO, 4TO ®TOT
UCTOYHHK OOJ I €T Bp LI TeJbHOH CUMMeTpHeil.

Pemenne yp BHeHus (16) ONMCHIB €T HOBBIN THIT TEOMETPUYECKOI 0COOEHHO-
ctu. Eciin Gbl 9TO yp BHEHHE p CCM TpPUB JIOCh K K YpP BHEHHE BTOPOTO HOPSIK
U1 METPHKH, TO €ro pelleHHe ONMUCHIB JIO Obl OOBIYHYI0 KOHHYECKYI OCOOCH-
HOCTb H IUIOCKOCTH Z,Yy. B 3TOM cily4 e pelieHue COOTBETCTBYET KIIMHOBOM
IMCIIOK WU B reoMeTpuyeckoil Teopun aedexto [1]. Teneps cury musd uH f.
MBI p cCMOTpUM JI HHOE Yp BHEHHE K K yp BHenue nepsoro mopsak it SO(3)-
CBSI3HOCTH U MOK K€M, YTO OHO OIHCHIB €T JeheKT eIMHNYHOr0 BEKTOPHOIO OIS
(IMCKJIMH LUI0), TIPU 9TOM METPUK OCT €TCS eBKJIUIOBOM.

VYp Buenue (16) numeer pemeHne
a7)

Wy = , Wz =

B
z z

Iyt Toro 4ToGBI IPOBEPUTD, UTO BTO JEHCTBUTEIBHO PEIIEHUE, MOXHO HCIIONb30-
B Th XOPOILO U3BECTHYIO (hopMyiy (cM, H mpumep, [6])

1 1
zgzﬂé(z) & 8;;2%5(2’). (18)

COOTBCTCTByIOH.[I/Ie BEIIECTBCHHBIC KOMITIOHCHTHI UMEIOT BUJL

2A 2A
wd = — Y8 2T (19)
£2+y2 x2+y2

Dro pemenue ObUIO H HeHO B [7].
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BHe ocu o3 KpUBM3H SBJISETCS IUIOCKOi, M MO3TOMY CBA3HOCTbH 3 JI €TCS
Y CTHBIMHM IIPOM3BOAHBIMH OT HEKOTOpoW (hyHKIMH. B reomerpmdeckoil teopuu
nedeKToB BTOM (PyHKIWeEH sBISIeTCs Iojde yri  HoBopoT 6(x,y) eIMHHYHOTO
BEKTOPHOTO MOJII H IUIOCKOCTU. DTO IOJIE JOJIKHO YIOBIETBOPATH CIEAyIOIIEH
CUCTEME yp BHEHUI:

2Ay 2Ax

0pl) = ——5——, 0y = 5.
22 + 42 YT 22 42

(20)

YcnoBus HUHTETPUPYEMOCTH [ HHOH CHCTEMBI yYp BHEHMI BHE OCHU JIUCKJIMH LU
Opyl = Oyz0
BBITIIOJTHEHBI, © MOXHO 6e3 TPpyHd BBIIIHC Tb 061uee pemeHue

0 = —2Aarctan ad +C, C = const. (21)
Y

3 ¢ukcupyem nocrosHHyw uHTErpupoB Hus C' := mA. Torm peuieHue NpUMET
BUJ

tan — = y_ tan ¢, (22)
T

e ¢ — OObIYHBIH MoJApHBIA yron H 1wiockoctu (z,y) € R2  Ecmu oboiith
och 3 Bromb koutyp C, TO TONApHBIA yronm usmenutcs H 27, [l Toro
4T0o0BI 10JIe Bp IeHui 6z, y) ObUIO olpesiesieHo, HEOOXOMUMO H JIOXKUTh YCIIOBUE
KB HTOB HHS

A:%, ne7. (23)

T xum 00p 30M, MO BP IUCHHI IIPUHUAM €T BUI
0 = nep. (24)

OHO omperneneHo BCIOAY, 3 HCKITIOUEHHEM P 3pe3 IO TOJIYIUIOCKOCTH, CK XKeM,
y =0, x 2 0. Coorsercrayiomr s SO(3)-CBI3HOCTh UMEET TOIBKO [BE HETPUBH-
JIbHBIE KOMITOHEHTBHI:

12 ny n .
Wy~ = ——5 5 = — Sy,
e +y r 25
12 nc . n (25)
Wy T +y2 = ;coscp,

e r = /2?2 + y? — nomsapHeii p jguyc. OH ompejiesieH BCIOAY H  IUIOC-
KOCTH X,%, 3 MCKIIOYEHHEM H Y J CHUCTeMbl KOOPAHH T, [JIe €e POTOp HUMeeT
0-06p 3HyI0 ocobennocth (16). Mer Bumum, uto SO(3)-CBI3HOCTH UMEET IOp 300
Jydiiee MOBEAeHUE, YeM COOTBETCTBYIOLLEE IOoJie YT IOBOPOT , K K U HOJIKHO
ObITh B TEOMETPUYECKOI TEOpHHU Je(PEeKTOB.
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T xum 06p 30M, Ipu 06X0JIE MO 3 MKHYTOMY KOHTYpy C BOKPYT ocu > Toje

yo1  moBopor Mmensiercst ot 0 mo 27n, roe |27n| = || — Momynb BekTOp

@®p HK . DTO B TOYHOCTH JIMHEUH § AUCKJIMH LMS €IMHMYHOIO BEKTOPHOIO IIOJ,
0ch KOTOPOIi coBn 11 €T ¢ ochio z°. TIpu n = 0 AMCKJIMH LK OTCYTCTBYET. DTOT
CIy4 i TpeOyeT OTHeNbHOro p ceMoTpenusi: npu A = 0 JOKHO OBITH BBITIOJHEHO
p BeHcTBo # = 0 K K cienctBue yp BHeHwms (21).

Mb1 BuauM, uto HerpuH JibH s SO(3)-cs3HOCTh (25) OMUCHIB T 1edeKTh!
€MHUYHOIO BEKTOPHOIO M0 — JUCKJIUH LuH. IIpy 3TOM TEH30p KPUBU3HBI
HETPUBU JIEH: OH P BEH HYIIO BCIOAY 3 MCKIIIOYEHMEM JMHMU AUCKIMH LMU, H
KOTOpOIi OH MMeeT §-00p 3HyI ocobeHHOCTh (16).

3. TUCJIOKAITNH

H nuune AMCKIMH LUM MOXET COIPOBOXI ThCH IOSBIEHUEM AUCIOK LIMA:
9TO 3 BUCUT OT TEH30p KpydyeHus. P ccMOTpUM ciiyd U, KOLX H MHOroobp -
3ud M 3 1 H eBkimpoB Merpuk u SO(3)-cBs3HocTh (25), ONUCHIB 0L S MPS-
MOJIMHENHHYIO JUCKJIUH 1LIUIO.

KoMmroneHTsl TeH30p KpydeHus B KomiutekcHoM O 3uce misi SO(3)-cBss-
HOCTH (25) UMET BHL

1 1 1 2 2
Tzf :azei - aiez + e, wz3z — ez w,s,
2 2 2 1 1
TZZ :azef - aiez — €z Wz3 + €z Wys, (26)

3 3 3
TZZ :azef _aiez .

[pu aToM Ts,' = T,5*. Oct npuble KOMIoHeHTs Ty3’ 1 T3t B P ccM TpHUB eMOM
cilyd € 00p TATCS B HYJIb.

Bynmem cuMT Th, YTO €BKJIMJIOBON METPUKE COOTBETCTBYET JU TOH JIbHBIH pe-
niep (BBIMUCHIB €M TOJIbKO KOMIIOHEHTHI B IUIOCKOCTHU X, Y):

e,t = ey2 =1, €2 = ey1 =0. 227)

B xoMIuIeKCHOM 6 3MCe KOMIIOHEHTHI UMEIOT BUL

1y i 4 1

e =5 e = 3 28
1 i i (28)
el =2e,2— —e,? = ——.
2 2% 2

IMozcr HOBK sBHBIX BbIp xeHuil it perep u SO(3)-ceazHoctu B hopMyIisl 11st
KOMIIOHEHT TEH30p KpyueHud (26) IPUBOIUT K CIIEAYIOIIEMY OTBETY:
1 nz—Z 9 mz+z

Tzi = - 5 2z = s ng?’:O. 29
4 zz 4 zz 29
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B reomerpuyeckoil Teopun JeeKTOB TEH30p KPydeHHUs OINpedersdeT MOBepX-
HOCTHYIO IUIOTHOCTB BeKTOp bBloprepc . Ilepexons x BemecTBeHHOMY O 3HCY, 1O-
Jyd €M CIedylollee BbIp XKEHHE I MOBEPXHOCTHOH IUIOTHOCTH BEKTOp brop-
repc :

2
d2 NdET.: +dz NdzTs' = do A dy—,
dz Ndz2T.z" + dz NdzTs.” = — do A dy—-,

.

rae 7 := /22 + y2. OTCI0l BBITEK €T, YTO AUCKJIUH U MOXET COMPOBOXKI ThCSI
P cIpenesieHnueM JUCIOK IUi. DTO p CrpesesieHne HENPEPhIBHO B INIOCKOCTH X, Y
W uMeeT 0cOOEHHOCTh H JIMHMM AucKiuH muu (ocu x°). Bektop Bioprepc e-
KUT B INIOCKOCTH Z, Y, €TO IJIOTHOCTH BP III TEJIbHO-CUMMETPUYH U WHB DU HTH
OTHOCHTE/IBHO CIBUIOB BI0JIb ocH >, TIpu 7 — 00 IIIOTHOCTH BeKTOp Bloprepc
CTPEMUTCS K HYIIO.

3AKJIIOYEHHUE

B cr 1hE MOK 3 HO, uTO feiicTBUe UepH —C HMOHC B reoMeTpU4ecKol Teo-
pun J1eheKTOB OMKCHIB €T JUHEHHbIE AUCKINH IMu. B p ccMOoTpeHHOM mpumepe
JIMHEHHOM QUCKIMH MK OHO HpuBoauT K Hetpusu JibHOH SO(3)-cesa3Hoctr. Coot-
BETCTBYIOLIMI TEH30p KPUBH3HBI UMEET 6-00p 3HYI0 OCOOEHHOCTD BIOJIb OCH JIUC-
KJIMH 1Mu. H CKOJbKO M3BECTHO BTOpY, p Hee 3T OCOOEHHOCTb B JIUTEP Type
HE OIUCHIB JI Cb. DTO HE KOHMYECK s OCOOEHHOCTh H IUIOCKOCTH Z,Y, T K
K K MeTpuk eBkimioB , ocobenHocts SO(3)-ceasznoctu. KOMIOHEHTH TEH-
30p Kpy4YeHHUs T KXe HeTPHBU JIbHBL. OTCION CIIEMyeT, YTO JIMHENH S AUCKIIUH -
LU CONPOBOXI €TCS HEMPEPBIBHBIM P CHpENENIEeHHeM AUCIOK Luid. P cripenene-
HUE JUCJIOK IMH T KX€ UHB PU HTHO OTHOCHUTENBHO Bp ILEHHH B INIOCKOCTH I, Y
U TP HCISAUMN BAOJb OCH AUCKJIMH IHH.

MeTonsl U MOAXOABI, HMCIIONB30B HHBIE B CT The, P CCMOTPEHBI, H IPUMED,
B [8—13]. TlonyyeHHOe pellieHHe CTPYHHOTO THII MOXeT ObITh B KHO B TP BHT -
LMY U KOcMoJIoruu (cM., H nipumep, [14-16]).

Asrop BeIp X er 61 rog pHocts LleHTpy H yuHbIX HccienoB Huil (B npau-
Bus, Ynnm) 3 rocrenpuuMcTBO U k.3 Hewu 3 coTpyaHudecTBo. Mccinenos Hue
BBITIOJTHEHO 3 c4eT Ip HT Poccuiickoro H yuHoro ¢oun (mpoekt 14-50-00005).
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VISIBLE AND DARK GROUPS OF SPACETIME
S. Catto ™

The Graduate School, City University of New York, New York, NY, USA, and
Theoretical Physics Group, Rockefeller University, New York, NY, USA

A remarkable correspondence exists between lattices generated by discrete Jordan
algebras and symmetries of superstrings, strongly suggesting that all known superstring
theories are related and descend from a more general theory related to the Conway—Sloane
transhyperbolic group. Cartan tori have visible spaces and G/H Cartan generators as dark
builders of G and determined by root lattices. FE1o is shown as the dark group of the
visible (9 + 1) space time with the Lorentz group O(9 + 1). Embedding of the higher
exceptional groups is also presented.

3 Meu TelbHOe COOTBETCTBUE MEXJy PELIeTK MU, IIOPOXAEHHbIMU AUCKPETHBIMU HOp-
1 HOBBIMM JIreOp MH, U CHUMMETPMSIMH CYIEPCTPYH yOSIUTENbHO YK 3bIB €T H TO, 4TO
BCE M3BECTHBIC TEOPUH CYNEPCTPYH CBA3 HbI H HPOMCXOZAT OT Gosee obLueil TeopuH, cBs-
3 HHOHU ¢ Tp Hcrunepbommueckoii rpynmoil Konseii—Cno v . K pT HOBCcKHE TOpHI MMeloT
H OO eMble IPOCTp HCTB M K PT HOBCKHe renep Topsl G/H K K CKPBITBIE KOHCTPYK-
Topbl a1t G, onpejiesieHHble KOPHEBbIMU pelieTK M. F10 NpeicT BieH B BHe CKPBITON
rpyrsl Bugumoro (9 + 1) mpoctp HerB -Bpemenu ¢ rpymmoii Jlopennn O(9 + 1). T kxe
MPEICT BICHO BIOXKEHHE BBICIINX MCKITIOYMTENbHBIX IPYIIL.

PACS: 11.25.Hf; 05.50.+q

*E-mail: Sultan.Catto@baruch.cuny.edu, catto@aya.yale.edu
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PROBING THE HOLOMORPHIC ANOMALY
OF THE D = 2, N = 2, WESS-ZUMINO MODEL
ON THE LATTICE
S. Nicolis *

CNRS—Laboratoire de Mathématiques et Physique Théorique (UMR 7350)
Fédération de Recherche “Denis Poisson” (FR 2964)
Université “Frangois Rabelais” de Tours, Tours, France

We study a generalization of the Langevin equation, which describes fluctuations, of
commuting degrees of freedom, for scalar field theories with worldvolumes of arbitrary
dimension, following Parisi and Sourlas and correspondingly generalizes the Nicolai map.
Supersymmetry appears inevitably, as defining the consistent closure of system+fluctuations
and it can be probed by the identities satisfied by the correlation functions of the noise
fields, sampled by the action of the commuting fields. This can be done effectively,
through numerical simulations.

We focus on the case where the target space is invariant under global rotations,
in Euclidean signature, corresponding to global Lorentz transformations, in Lorentzian
signature. This can describe target space supersymmetry.

In this case a cross-term, which is a total derivative for Abelian isometries, or when
the fields are holomorphic functions of their arguments, can lead to obstructions. We
study its effects and find that, in two dimensions, it cannot lead to the appearance of the
holomorphic anomaly, in any event, when fluctuations are taken into account, because
continuous symmetries cannot be broken in two dimensions.

Msl u3yd eM 00600iieHHe yp BHeHHs JI HXKEBEH , ONHUCHIB omiee (UIyKTY LHUH KOM-
MYTUPYIOLIMX CTeneHeil cBoGObl JUIsl TEOPHUil CK JIIPHOTO IOJIS C MHPOBBIMH OOBEM MU
MIPOU3BOJILHON p 3MepHOCTH, cienyst I1 pusu u Cypin cy U COOTBETCTBEHHO 000011 51 K PTY
Huxon s1. CynepcuMMeTpHs MOSIBISeTCS HeM30eXHO K K ONpEeleNsoN] 5 COINl COB HHOE
3 MBIK HHE CHCTeM + (IIYKTy LIMH, U €€ MOXHO HCCIIEI0B Th TOXIECTB MH, KOTOPBIM YJIO-
BIIETBOPSIIOT KOPPEIALUOHHbIE (DYHKINH MOJIEH IIyM , OTOOP HHBIX JEHCTBHEM KOMMYTHDY-
IOIIUX TOJIei. DTO MOXHO clell Th 3(P(PEKTUBHO C MOMOIIBI0 YHCIEHHOTO MOJETHPOB HUSI.

Mb&I okycupyeMcst H Clyd €, KOTJ T PreTHOe IPOCTP HCTBO MHB PH HTHO OTHOCH-
TEJIBHO 7100 JIBHBIX Bp IIEHWH B €BKJIMIOBOH CHUTH Type, COOTBETCTBYIOINMX INIOO JIHHBIM
npeobp 308 HusiM JIOpEHIl B JIOPEHLIEBOW CUIH Type. DTO I €T BO3MOXHOCTb OIIUCBHIB Th
CYNEPCUMMETPHIO T PIreTHOTO MPOCTP HCTB .

*E-mail: Stam.Nicolis@Impt.univ-tours.fr
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B 3TOM CIyd € mepeKpecTHbI WieH, SBISIOMNICS TOTHOM ITPOM3BOMHOM JUIs  OeleBbIX
W30METPHH, MOXET MPHUBECTH K MPEensATCTBUSAM. Mbl H3y4 eM ero adeKTsl U 00H pyXH-
B €M, 4YTO B JIByMEPUU OH HE MOXET IIPUBECTH K IIOSBJIEHUIO TOJIOMOP(MHOH HOM JIMU IpU

ydeTe (IIyKTy LM, ITOCKOJIbKY HellpephIBHBIE CHMMETPUH HE MOTYT ObITh H PYLIEHBI B IBYX
U3MEPEeHNSIX.

PACS: 05.10.Gg
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50(2, 3)* NONCOMMUTATIVE GRAVITY:
COUPLING WITH MATTER FIELDS
M. Dimitrijevi¢ Ciri¢*, D. Gocanin **, N. Konjik ***,

4 skkkok

V. Radovanovié

University of Belgrade, Belgrade

In this paper the noncommutative gravity is treated as a gauge theory of the noncom-
mutative SO(2, 3), group, while the noncommutativity is canonical. The Seiberg—Witten
(SW) map is used to express noncommutative fields in terms of the corresponding com-
mutative fields. In addition to pure gravity, we consider couplings to matter fields, in
particular fermion and U(1) gauge fields. The analysis can be extended to non-Abelian
gauge fields and scalar fields.

B o10if p 60Te HEKOMMYT THBH S TP BUT IIHS P CCM TPHB eTcsi K K K JIMOPOBOYH 4
TEOpUss HEKOMMYT THBHOM rpymmsl SO(2,3), MPH 9TOM HEKOMMYT THBHOCTD SIBIISIETCS
K HOHHM4eckou. Otobp xenue 3 iibGepr —BUTTeH UCHONB3yeTCs s BBIP XEHUST HEKOM-
MyT THBHBIX IIOJIeH B TEPMUH X COOTBETCTBYIOIIMX KOMMYT THBHbIX moseil. Kpome uncroii
TP BHUT LIMM MBI P CCM TPUB €M B3 MMOJEUCTBHS C IIOJEIMH M TEPUH, B 4 CTHOCTH, C ¢ep-
MHOHHBIM U U (1) K TMOPOBOYHBIM MOMSIMH. AH JTH3 MOXKHO P CIIPOCTP HUTh H He OeseBbl
K JIMOPOBOYHBIE MOJIS U CK JIIPHBIE ITOJIA.

PACS: 04.60.-m

*E-mail: dmarija@ipb.ac.rs
**E-mail: dgocanin@ipb.ac.rs
***E-mail: konjik@ipb.ac.rs
****E-mail: rvoja@ipb.ac.rs



DHU3HUKA DJIEMEHTAPHBIX YACTHL H ATOMHOI'O AJIPA
2018. T. 49. BBIII. 5. C. 1475

NSVZ RELATION IN SUPERSYMMETRIC THEORIES
REGULARIZED BY HIGHER DERIVATIVES

K. V. Stepanyantz *

Lomonosov Moscow State University, Moscow

We investigate the NSVZ equation in N' = 1 supersymmetric gauge theories, which
relates the 3-function to the anomalous dimension of the matter superfields. In particular,
we argue that it is closely connected with the non-renormalization theorem for the three-
point gauge-ghost vertices (in which one external leg corresponds to the quantum gauge
superfield). By using finiteness of these vertices, the exact NSVZ [-function can be
equivalently presented in the form of a relation between the 3-function and the anomalous
dimensions of the quantum gauge superfield, of the Faddeev—Popov ghosts, and of the
matter superfields. This equation allows explaining how the NSVZ equation appears in the
perturbation theory for theories regularized by higher covariant derivatives and constructing
the NSVZ scheme in all orders in the case of using this regularization. The results are
verified by an explicit three-loop calculation of the terms quartic in the Yukawa couplings.

Uccnenyercas NSVZ-opmyn B N = 1 cynepcHMMETPUYHBIX K JIMOPOBOYHBIX TEO-
puUsIX, KOTOP S CBA3bIB €T (-(DyHKLMIO C HOM JIbHOW P 3MEPHOCTBIO CYNEpIIOJeil M TepHH.
B 4 cTHOCTH, IPHBOASATCS PryMEHTHI B MOINB3Y TOTO, YTO OH TECHO CBSA3 H C TEOPEMOIl O
HETIepeHOPMHUPOBKE JUTSl TPEXTOUSUHBIX K JIMOPOBOYHO-IYXOBBIX BEPLIMH (B KOTOPHIX OIH
BHEIIHSS JIMHHUS COOTBETCTBYeT KB HTOBOMY K JMOpOBOUHOMY cymepnomio). C Hcmomb3o-
B HHMEM KOHEYHOCTH 3THX BepunH TouH 1 NSVZ [-yHKums Moxer ObiTh KBHB JIGHTHO
NpeICT BIIeH B BHE COOTHOLICHHS MeXuy (-(pyHKIHeld M HOM JIBHBIMH P 3MEpPHOCTSIMHU
KB HTOBOTO K JMOPOBOYHOTO 1o, nyxoB @ mnees —[lonoB u cymepmoneit M Tepuu. DTo
COOTHOILECHUE TMO3BONSIET 0OBICHUTh, K K NSVZ-chopMyn mosBnsgeTcs B TEOPHUH BO3MY-
LIEHHH VT TEOPHH, PEryJsipH30B HHBIX BBICIIMMH KOB DU HTHBIMH ITPOHM3BOJHBIMHU, U I10-
ctpouth NSVZ-cxemy BO Bcex MOPSOK X B CIIy4 € HMCHOJIB30B HHS 3TOW DEryasipu3 LUH.
Pe3ynbT TeI MpoOBEpeHbI SIBHBIM TPEXNETIEBBIM BBIYUCICHHEM [T CT T €MBIX YeTBEpPTOM
CTEIEHH 110 10K BCKUM KOHCT HT M.

PACS: 11.30.Pb

*E-mail: stepan@m9com.ru
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EXACT RESULTS IN EXPLICIT THREE-LOOP
CALCULATIONS USING HIGHER DERIVATIVES
FOR N =1 SQCD

A. L. Kataev':?, A. E. Kazantsev>*, K. V. Stepanyantz 3

Lnstitute for Nuclear Research of the Russian Academy of Sciences, Moscow
2 Moscow Institute of Physics and Technology (State University), Dolgoprudny, Russia
3 Lomonosov Moscow State University, Moscow

We calculate the three-loop Adler D-function of A/ =1 SQCD regularized by higher
covariant derivatives and find the subtraction scheme in which the exact NSVZ-like relation
for this function proposed in [1,2] is valid.

Borancnsercs tpexnetnes g D-pynkums Amiep N = 1 CKX]II, peryaspusos HHOii
BBICIIUMU KOB DU HTHBIMH TIPOM3BOAHBIMH, M H XOAUTCS CXEM BBIYUT HHUM, B KOTOPOH
CIIp BEIJIMBO IPETOXeHHOe [ulsl 3Toi (yHKIH B p 60T X [1,2] Tounoe HIIIB3-nogo6Hoe
COOTHOILIEHHE.

PACS: 12.38.-t

*E-mail: kazancev@physics.msu.ru
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INDUCED GRAVITY MODELS
WITH EXACT BOUNCE SOLUTIONS
E. O. Pozdeeva *, S. Yu. Vernov **

Skobeltsyn Institute of Nuclear Physics, Lomonosov Moscow State University, Moscow

We study dynamics of induced gravity cosmological models with the sixth-degree
polynomial potentials that have been constructed using the superpotential method. We find
conditions on the potential under which exact bounce solutions exist and study the stability
of these solutions.

HccnenoB H AMH MUK KOCMOJIOTHYECKHX MOJeNell MHIYLHPOB HHOHM Ip BUT LUH C
MOJMHOMH JIbHBIMU TIOTEHLH J1 MU IIECTOI CTENEeHH, MOCTPOSHHBIMA METOAOM CYyHEpIIo-
TeHIM J1 . H JiieHsl ycloBUS H IIOTEHLM JI, HEOOXOOUMbIE IS CYIIECTBOB HHSI TOYHBIX
PEIIEeHHI TUII OTCKOK , U U3Y4eH CT OMJIBHOCTb 3THX PELICHU.

PACS: 04.50.Kd

*E-mail: pozdeeva@www-hep.sinp.msu.ru
**E-mail: svernov@theory.sinp.msu.ru
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DISCRETENESS OF FUZZY DE SITTER SPACE
M. Buri¢, D. Latas *

University of Belgrade, Belgrade

We discuss properties of fuzzy de Sitter space defined within the algebra of de Sitter
group SO(1,4). We find that the embedding coordinates have discrete spectra in the
(p, s = 1/2) unitary irreducible representation of the principal continuous series.

OO6cyXa 10TCS CBOWCTB P 3MBITOrO IpocTp HCTB A€ CUTTEp , OINpEeNesieHHOrO B JI-
re6pe rpynmbl ge Currep SO(1,4). Mbl H XOIHM, Y9TO KOOPIHMH ThI BIOXEHHS HMEIOT
JAMCKPETHBIE CIIEKTPbl B YHUT PHOM HEINPUBOAMMOM IIPEICT BJICHWM IV1 BHOM HENpepbIBHON
cepun (p,s =1 —2).

PACS: 03.65.Fd

*E-mail: majab@ipb.ac.rs, latas@ipb.ac.rs
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SUSY-LIKE RELATION IN EVOLUTION OF GLUON
AND QUARK JET MULTIPLICITIES
B. A. Kniehl ', A. V. Kotikov > *

L1, Institut fir Theoretische Physik, Universitit Hamburg, Hamburg, Germany
2 Joint Institute for Nuclear Research, Dubna

We show the new relationship [1] between the anomalous dimensions, resummed
through next-to-next-to-leading-logarithmic order, in the Dokshitzer—Gribov—-Lipatov—Alta-
relli-Parisi (DGLAP) evolution equations for the first Mellin moments Dy ,(u?) of the
quark and gluon fragmentation functions, which correspond to the average hadron mul-
tiplicities in jets initiated by quarks and gluons, respectively. This relationship, which
is independent of the number of quark flavors, strongly improves previous treatments by
allowing for an exact solution of the evolution equations. So far, such relationships have
only been known from supersymmetric QCD.

JleMOHCTpUpYyeTcsl HOBO€ COOTHOILIEHHE [1] Mexay HOM JIBHBIMU P 3MEPHOCTSAMHU I10-
clle TIepeCyMMHpPOB HHSI TPeX CT PUIMX «IB KIbl JIOI PHU(MHYECKHX» BKJI OB B 3BOJIO-
IUOHHBIX yp BHeHMAX Hokmmnep —['pubos —Jlun toB —Ant pemm—I1 pusu (ATJIAITL) md
nepBbIX MoMenToB Memwtun Dy 4 (14%) KB PKOBOI M IIIOOHHO# (hyHKIMiA (Dp TMEHT LM,
KOTOpBIE COOTBETCTBYIOT CPEIHMM MHOXKECTBEHHOCTSIM JIPOHOB B CTPYSX, MHULIUHPOB H-
HbIX KB PK MM M INIIOOH MU COOTBETCTBEHHO. DT 3 BHCHMOCTb, He OOYCJIOBJIEHH S KOJIH-
YECTBOM KB DKOBBIX DPOM TOB, CHJIBHO YIY4Ill €T MpEeIbIIyIlde HCCIAENOB HUS, MO3BOISS
TOYHO pell Th ®BOJIONNOHHBIE Yp BHeHMs. JI0 cuX IMOp T KHMe OTHOIISHUS ObLTN W3BECTHBI
TOJIBKO B P MK X CylepcuMMmerpuyHbix 0000mmenunit KXII.

PACS: 12.38.Cy; 12.39.St; 13.66.Bc; 13.87.Fh

*E-mail: kotikov@theor.jinr.ru
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POISSON BRACKETS SYMMETRY
FROM THE PENTAGON-WHEEL COCYCLE
IN THE GRAPH COMPLEX

R. Buring ' *, A. V. Kiselev***, N.J. Rutten?

1 Mathematical Institute, Johannes Gutenberg University of Mainz, Mainz, Germany
2 Johann Bernoulli Institute for Mathematics & Computer Science,
University of Groningen, Groningen, The Netherlands

Kontsevich designed a scheme to generate infinitesimal symmetries P = Q(P) of
Poisson brackets P on all affine manifolds M"; every such deformation is encoded by
oriented graphs on n + 2 vertices and 2n edges. In particular, these symmetries can be
obtained by orienting sums of non-oriented graphs v on n vertices and 2n — 2 edges. The
bi-vector flow P = Or(v)(P) preserves the space of Poisson structures if -y is a cocycle
with respect to the vertex-expanding differential d in the graph complex.

A class of such cocycles vy, is known to exist: marked by £ € N, each of them
contains a (24 1)-gon wheel with a nonzero coefficient. At ¢ = 1 the tetrahedron -y itself
is a cocycle; at £ = 2 the Kontsevich-Willwacher pentagon-wheel cocycle «; consists of
two graphs. We reconstruct the symmetry Qs(P) = Or(«;)(P) and verify that Qs is a
Poisson cocycle indeed: [P, Qs(P)] = 0 via [P, P] = 0.

KoHuesnueM Obil p 3p 6OT H CXeM IOCTPOEHUS MH(PUHUTE3UM JIbHBIX CUMMETPHI
P = Q(P) npoctp HCTB ck0GOK Ily CCOH H TPOH3BONBHOM (D(PMHHOM MHOTOOGD -
3un M"; BCSK 9 T K s 1edopM LS 3 [ €TCS C I[OMOLIBI0 OPUEHTHPOB HHBIX TIp (OB,
comepX WX n + 2 BeplMH U 2n pebep. B 4 cTHOCTH, 3TH CUMMETPUU MOXHO IOJYY Tb,
OPHEHTHPYd CyMMbl HEOPHEHTHPOB HHBIX TP (OB Y C 1 BEPIIMH MU U 2n — 2 pebp Mmu
B X xuoM. [loTok H mpoctp Herse GusekTopos P = Or(v)(P) coxp HAET MHOXECTBO
Iy CCOHOBBIX CTPYKTYp, €CJIH Y — KOLIMKJ B KOMIUIEKCe Ip (OB OTHOCUTENBHO Oude-
peHuu 71 d, MOooYepesHO npeodp 3yIOLIero BepIIUHbL B pedp .

H3BecTHO, 4TO cymiecTByeT Mo Kp IHHeil Mepe oauH OGeCKOHE4HBII H 60p T KHX KO-
IUKIIOB g, 15 TIPH NPOM3BOJIHOM H Typ JibHOM £ € N COOTBETCTBYIOIIMI KOLMKIT Conep-
XuT (2(+1)-yrompHoe KOJIeco ¢ HeHy/IeBbIM YHCIOBBIM KoahduurmenTom. [Ipu ¢ = 1 terp -
9P Y5 C M OK 3bIB eTcsd KOLUKIIOM; eciu £ = 2, yk 3 HHblii KoHuesuueM u Buiss xepom

*E-mail: rburing@uni-mainz.de
**E-mail: A.V.Kiselev@rug.nl
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KOLIMKII Y5 C TISTHYTONBbHBIM KOJIECOM COCTOMT M3 JABYX Ip (poB. B H crosieii p 6ote 110-
crpoer cummerpusi Qs(P) = Or(y;)(P) u nposepeHo, 4To HH(PUHUTESHM JIBH 5 Hedop-
M must Qs HSHCTBUTENIBHO SIBIISIETCS 1Ty CCOHOBBIM KowMKIIoM: yciosue [P, Qs(P)] = 0
BbIIoNHEHO B cuity [P, P] = 0.

PACS: 21.10.0x
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WALLS OF NONLINEAR SIGMA MODELS
ON SO(2N)/U(N) with N > 3
B.-H. Lee ' *, C. Park®3**, Su. Shin 3 ***

1 Sogang University, Seoul
2 Pohang University of Science and Technology, Pohang, Korea
3 Asia Pacific Center for Theoretical Physics, Pohang, Korea

We study walls of mass-deformed Kéhler nonlinear sigma models on SO(2N)/U(N).
The talk was based on [1].

H3yd 10TCs CTEHKH Ae(POPMHUPOB HHBIX II0 M CCE KEJIEPOBBIX HENMHEHHBIX CHIM -
mogeneit H SO(2N)/U(N).

PACS: 03.65.Fd

*E-mail: bhl@sogang.ac.kr
**E-mail: chanyong.park@apctp.org
***E-mail: unyoung.shin@apctp.org
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PROCA PARTICLE IN RIEMANNIAN SPACETIMES
A. J. Silenko *

Research Institute for Nuclear Problems, Belarussian State University, Minsk
Joint Institute for Nuclear Research, Dubna

Relativistic quantum-mechanical description of electromagnetic, inertial, and gravita-
tional interactions of a Proca (spin-1) particle is presented. Covariant equations defining
electromagnetic interactions of a Proca particle with the anomalous magnetic and elec-
tric dipole moments in Riemannian spacetimes are formulated. The relativistic Foldy—
Wouthuysen transformation with allowance for only terms proportional to the zero power
of the Planck constant is performed as an example. The Hamiltonian obtained agrees
with the corresponding Hamiltonians derived for scalar and Dirac particles and with their
classical counterpart.

Ipenct BIeHO peMITHBHUCTCKOE KB HTOBO-MEX HHMYECKOE OITIC HUE 3IE€KTPOM THHT-
HOrO0, MHEPLU JIBHOTO U I'P BUT LIMOHHOTO B3 MMoeicTBus u ctuubl [Ipok (co ciuHoM 1).
CcopMyupoB Hbl KOB pU HTHBIE yp BHeHUS 114 4 CTUUB! [IpoK C HOM JIBHBIM M I-
HHUTHBIM M 3JIEKTPUYECKUM JHUITONBHBIM MOMEHT MU, OIPEIENIoLIe ee 2lIeKTPOM THUTHOE
B3 UMOJEICTBUE B PUM HOBOM IIPOCTP HCTBE-BPEMEHH. B K decTBe mpumep IpOBEIEHO
pemsiTuBHCTCKOE 1peobp 30B Hue Pommu—B yTx H3eH ¢ y4eToM TOJBKO CII T' eMBIX, IIpo-
MOPLUMOH JIbHBIX HYJEBOU creneHu noctossHHou Iln Hk . IlonmydyeHHbId I MUIIBTOHU H CO-
7T CyeTcsl C COOTBETCTBYIOLIMMU I' MIJIBTOHM H MU, BBIBEICHHBIMH /I CK JISIPHBIX M AUD -
KOBCKUX Y CTHUII, U C X KJI CCUYECKUMHU H JIOI MH.

PACS: 04.62.4v; 03.65.Pm; 04.20.Cv; 11.10.Ef

*E-mail: alsilenko@mail.ru
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MAGNETIZED SOLUTIONS
IN MINIMAL GAUGED SUPERGRAVITY
J. L. Blazquez-Salcedo *

Institut fir Physik, Universitat Oldenburg, Oldenburg, Germany

We present new black hole solutions in five-dimensional Einstein-Maxwell-Chern—
Simons theory with a negative cosmological constant. They rotate with two equal-
magnitude angular momenta and they are electrically charged. In addition, they possess a
non-vanishing magnetic potential at infinity, where they approach asymptotically a global
AdS’s space-time. We investigate some of their properties, and we show that these black
holes possess a regular extremal limit, and under some additional conditions, a regular
solitonic limit as well.

[IpencT BeHbI HOBBIE PELIEHUS YEPHBIX ABIP B MATHMEPHOH TEOpUU DHHINTEHH —
M kcBemn —YepH —C #IMOHC € OTpHII TEJIBHOI KOCMOMIOTHYECKOi moctoaHHoi. OHU Bp -
1l I0TCS C P BHBIMU YIJIOBBIMM MOMEHT MM U JIEKTpUYeCcKU 3 psixeHbl. Kpome Toro, oHn
0071 JI 10T HeHY/IEBbIM M THUTHBIM IOTEHLH JIOM H OECKOHEYHOCTH, [le CHUMIITOTHYECKH
npubinx torcd Kk AdSs mpocTp HCTBY-BpeMeHH. HIccrenyroTcst HEKOTOpble MX CBOWCTB .
ITox 3 HO, 4TO BT YepHBIE IBIPHI OO I IOT PEryISPHBIM 3KCTPEM JIbHBIM IIPENENIOM, IIpH
HEKOTOPBIX JTOMOTHUTENBHBIX YCIOBHAX — T KXK€ PErylspHBIM COITUTOHHBIM IIPEIEIOM.

PACS: 04.65.4+¢

*E-mail: jose.blazquez.salcedo@uni-oldenburg.de
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NESTED BETHE ANSATZ
FOR RTT ALGEBRAS OF sp(2n) TYPE

C. Burdik*, O. Navratil **

Czech Technical Unisersity in Prague, Prague

We study the highest weight representations of the RTT algebras for the R-matrix of
sp(2n) type by the nested algebraic Bethe ansatz. For special representations these models
were solved by Reshetikhin and by Martins and Ramos.

W3sydens! npenct BieHus Boicurero Bec RTT- mre6p mis R-m tpumsl tan  sp(2n)
npu oMol arebp udeckoro H3 1 Bere. s crieny JIbHBIX MPEICT BICHUN 3TH MOJEIH
6bun penteHsl PemmernxunbsiM 1 M pruncom 1 P Mocom.

PACS: 03.65.Fd

*E-mail: burdices @kmlinux.fjfi.cvut.cz
**E-mail: navraond.fd.cvut.cz



DHU3HUKA DJIEMEHTAPHBIX YACTHL H ATOMHOIO AJIPA
2018. T. 49. BBIII. 5. C. 1486

ONE-LOOP DIVERGENCES
IN THE SIX-DIMENSIONAL N = (1,0)
SUPERSYMMETRIC YANG—-MILLS THEORY
B. S. Merzlikin *

Tomsk State Pedagogical University, Tomsk, Russia

We consider six-dimensional A’ = (1,0) supersymmetric Yang-Mills theory with
hypermultiplets, which is formulated in A" = (1,0) harmonic superspace. We use the
supergraph technique to study the one-loop divergences in the theory.

P ccm tpug ercs mectumepn s NN = (1,0) cynepcummerpuuH s Teopus SIHr —
Muuic , copmyaupos ud g B N = (1,0) r pmonuueckom cynepnpoctp Herse. C uc-
MONTB30B HHEM TEXHHKH Ccyneprp (oB H3yd [0TCS OJHONETIEBbIE P CXOAUMOCTH B TEOPUH.

PACS: 12.10.-g; 12.15.-y

*E-mail: merzlikin@tspu.edu.ru
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ON LAGRANGIAN CONSTRUCTION
OF MASSIVE HIGHER SPINS
SUPERMULTIPLETS IN 3D AdS

T.V. Snegirev ™

Tomsk State Pedagogical University, Tomsk, Russia
Tomsk Polytechnic University, Tomsk, Russia

We give the component Lagrangian construction of the on-shell N' = 1 massive higher
spin supermultiplets in three-dimensional (3D) anti de Sitter (AdS) space. The approach is
based on the frame-like gauge invariant formulation, where massive higher spin fields are
realized through a system of massless ones. We construct massive supermultiplets using a
formulation of the massive fields in terms of the set of gauge invariant objects (curvatures)
in the process of their consistent supersymmetric deformation.

II eTcst KOMIIOHEHTH $ JI TP HXeB (OPMYJIMPOBK H M CCOBOM OOO/IOUKE M CCHBHBIX
N =1 cynepmy/IbTUIUIETOB BBICIIMX CIMHOB B TpexmepHoM (3D) mpoctp HCTBe HTH-IE
Currep (AdS). TloctpoeHre OCHOB HO H pelepHOi K JIMOPOBOYHO-UHB PU HTHOU (hop-
My/IUPOBKE, B KOTOPOIl M CCHBHBIE TIOJISI P€ JIM3YIOTCS Yepe3 CHCTeMy 6e3M CCOBBIX IOJIE.
M CcCHBHBIE CYNEpPMYJIBTUIUICTH IIOCTPOCHbI B TEPMHUH X K JIMOPOBOYHO-MHB PM HTHBIX
KPHBH3H B IIPOIIECCE UX COIVI COB HHOH AehopM IMU CYNEpPCHMMETPUYHBIM 00p 30M.

PACS: 11.10.-z; 11.15.-q

*E-mail: snegirev@tspu.edu.ru
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DIFFERENTIAL INVARIANTS AND REALIZATIONS OF
THE DEFORMED SMALLEST GALILEI ALGEBRA

M. Nesterenko > *, S. Posta® **

1 Institute of Mathematics of NAS of Ukraine, Kyiv
2 Czech Technical University in Prague, Prague

Deformations of the smallest Galilei algebra are constructed, and deformed algebras
are realized by Lie vector fields. For these realizations, bases of differential invariants and
operators of invariant differentiation are constructed in the case of two dependent and one
independent variables.

[octpoens! mgecopMm LM H UMeHbLIed JnreOpol I nunes u ux pe JU3 LUM BEKTOp-
HbIMH TIOJIsIMA JIu. 1S TOSydeHHBIX pe U3 MU H iueHsl 6 3uchl AU(epeHr JTbHBIX
UHB PU HTOB U OIEp TOPBI UHB PU HTHOTO AU(pepeHIupoB HUs B Cllyd € OJHOI He3 BU-
CHMOH U ABYX 3 BUCHUMBIX HEPEMEHHBIX.

PACS: 02.20.Sv; 02.30.Jr

*E-mail: maryna@imath.kiev.ua
**E-mail: severin.posta@fjfi.cvut.cz
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CONSTRAINED BRST-BFV AND BRST-BV
LAGRANGIANS FOR HALF-INTEGER
HS FIELDS ON R%4-!

A. A. Reshetnyak*

Institute of Strength Physics and Materials Science, Tomsk, Russia

Gauge-invariant Lagrangian descriptions of half-integer higher-spin mixed-symmetric
massless representations of the Poincare group with off-shell algebraic constraints are con-
structed within a metric-like formulation on the basis of a suggested constrained BRST
approach. A gauge-invariant Fang—Fronsdal Lagrangian from the constrained BRST for-
mulation is produced entirely in terms of the initial triple gamma-traceless spin-tensor
field ¥ ,, with gamma-traceless gauge parameter. The triplet and quartet formulations
are derived. The minimal (un)constrained BRST-BV actions for above formulations are
obtained from proposed constrained BRST-BV approach.

H ocnose npemtoxennoro nogxon BPCT co ca3gMu mocTpoeHsl K JIHOPOBOYHO-
WHB pH HTHbIE JI TP HXEBBl ONMC HUS I 6€3M CCOBBIX CMEII HHO-CHMMETPUYHBIX Mpel-
cT BieHuii rpymmsl Ily HK pe MOJyLesIoro BBICIIEro CIIMH ¢ JIreOp MYeCKHMMU HEIMH MH-
YeCKUMH cBs3aMH. K THOpOBOYHO-MHB pH HTHBIN 1 Ip HxXH H PoHr —PpoHCH 1 Bocmpo-
u3BeneH u3 1 rp Hxesoil BPCT-¢opMyIupoBKH cO CBS39MH B TEPMUH X TPUXIBL I MM -
GeccrnenoBoro CuH-TeH30pHoro nons W,,), ¢ r MM -6eccreoBbM K JTHOPOBOYHBIM I P -
MeTpoM. BriBesieHbI TpUILIETH 4 U KB pTeTH s opMynupoBku. Munum sbHble BPCT-EB-
meificTBus K K 6€3, T K U CO CBA3IMH 714 MOJIyYEHHBIX BBILIE JI TP HXU HOB BBIBEICHBI M3
npemnoxennoro nogxox BPCT-BB co ceazamu.

PACS: 11.10.-z

*E-mail: reshet@ispms.tsc.ru
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SUPERSYMMETRIC BAG MODEL FOR UNIFICATION
OF GRAVITY WITH SPINNING PARTICLES
A. Burinskii *

Nuclear Safety Institute of RAS, Moscow

Kerr’s gravitational field of the spinning particles deforms metric topologically on the
Compton distance. We show that supersymmetry resolves a sharp conflict of quantum the-
ory with gravity, forming a SuperBag as a nonperturbative solution of the supersymmetric
Higgs model, in which the flat quantum interior of the bag is separated by domain wall
from external Kerr—Newman gravity.

K K u3BecTHO, IUIsI 37IEMEHT DHBIX 4 CTHUIl TUIIMYHOE 3H Y€HHE OTHOIIEHUS CITUH/M CC
OK 3BIB eTcsl upe3Bbld iHO GombimnM (20-22 mopsak B 6e3p 3MepHBIX emuHHUN X). Ilpu
3TOM TP BUT LHMOHHOE mojie Kepp ¢ I p METp Mu 3/1€KTPOH H3MEHSET TOMOJIOTHIO MPO-
CTp HCTB H KOMIITOHOBCKOM p ccrosauu L. &= 107! cm, 1. e. BIToTHYIO K 30HE neicTBus
KB HTOBOH Teopuu. Mbl NOK 3bIB €M, YTO BO3HUK IOLIMIA OCTPBIl KOHGUIUKT Ip BUT LIUU
C KB HTOBOH Teopuell MoXeT OBbIThb p 3pElLIeH B MOJEIU «CYIEpMEeIIK » — Heneprypo -
THBHOTO pELIEHHs] CYNepCHUMMETPHYHON Mofenu XHITC , B KOTOPOI BHEIIHEe Ip BUT LU-
onHoe none Kepp —HploMeH otzensercs JOMEHHOH CTEHKOH OT IUIOCKOIO BHYTPEHHEro
MPOCTP HCTB , P CCM TPUB €MOTO K K 30H JEHCTBUS KB HTOBOU TEOPHH.

PACS: 04.65.4e; 11.25.5q

*E-mail: bur@ibrae.ac.ru
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SUPERSYMMETRIC DYNAMICS
AND ZETA FUNCTIONS
N. Makhaldiani *

Joint Institute for Nuclear Research, Dubna

I consider boson, fermion, and super oscillators, (statistical) mechanism of cosmo-
logical constant, finite approximation of the zeta function and fermion factorization of the
bosonic statistical sum.

P ccm TpuB 10TCs 6030H, (hPEpPMHOH M CYNEPOCHWUIATOPHI, (CT TUCTHYECKHUi) MeX -
HHU3M KOCMOJIOTMYECKOI MOCTOSHHOM, KOHEUH g THPOKCUM HUs 3eT -(pyHKIMU U hepMu-
OHH 51 ¢ KTOopH3 LU GO30HHOU CT THCTHYECKOI CYMMBI.

PACS: 11.30.Pb; 03.65.Yz

*E-mail: mnv@jinr.ru
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SIGMA MODELS WITH COMPLEX,
GRADED AND n-DEFORMED TARGET SPACES
D. Bykov 123

1 Steklov Mathematical Institute of RAS, Moscow
2 Arnold Sommerfeld Center for Theoretical Physics,
Ludwig-Maximilians-Universitat Minchen, Miinchen, Germany
3 Max-Planck-Institut fiir Gravitationsphysik, Albert-Einstein-Institut,
Potsdam-Golm, Germany

I describe a class of two-dimensional o-models with complex homogeneous target
spaces, whose equations of motion admit zero-curvature representations. I point out the
relation to models with Z,,-graded target spaces and to the so-called n-deformed models.

Onuc H KJI ¢C ABYMEPHBIX O-MOjie/lell ¢ KOMIUIEKCHBIMU OJHOPOAHBIMU T PIETHBIMU
MPOCTP HCTB MM, Yp BHEHHs ABHXKEHHS KOTOPBIX JOIYCK IOT NMPEJACT BIEHUS HYIEBOH KpH-
BI3HBL. OTMEYeH CBS3b C MOJENSAMH C Zp,-TP AYHPOB HHBIMU T PreTHBIMH IIPOCTp H-
CTB MH ¥ C T K H 3bIB €MBbIMHU 7)-1e(pOpPMUPOB HHBIMH MOJEIISIMHU.

PACS: 11.10.-z; 04.50.-h; 12.10.-g

*E-mail: dbykov@mi.ras.ru
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NSVZ RELATION AND THE DIMENSIONAL
REDUCTION IN N =1 SQED
S. S. Aleshin *

Institute for Information Transmission Problems of RAS, Moscow, Russia

It is known that factorization of the -function loop integrals into integrals of double
total derivatives is an important ingredient needed for deriving the NSVZ relation by direct
perturbative calculations in A/ = 1 SQED regularized by the higher derivatives. It allows
one to relate the S-function and the anomalous dimension of the matter superfields defined
in terms of the bare coupling constant. In this work we find the analog of this result
in the case of using dimensional reduction regularization in the lowest orders. However,
we demonstrate that in this case the NSVZ relation is not satisfied for the RG functions
defined in terms of the bare coupling constant. Nevertheless, it is possible to impose
boundary conditions on the renormalization constants determining the NSVZ scheme in
the three-loop order for the RG functions defined in terms of the renormalized coupling
constant.

H3zBecTHO, YTO ¢ KTOPH3 LHA METIEBBIX UHTEIP JIOB, ONPEAEIAINX OeT -(yHKIHIO
B UHTETP JIbI OT JBOWHBIX MOJHBIX HMPOU3BOAHBIX, SIBISIETCS KIIIOUEBBIM () KTOPOM B HeEp-
Typ6 TUBHOM MeX Hu3sMme redep uuu NSVZ-coornomenuss NN = 1 cynepcUMMETPHYHOI
KB HTOBOH 3JIEKTPOAMH MMKH, PETYJISPU30B HHOM BBICLUMMMU ITPOU3BOJHBIMU. [l HHOE CBOM-
CTBO TO3BOJISIET CBA3 Th O€T -(hYHKILHIO U HOM JIbHYIO P 3MEPHOCTb CyIeprosyieil M Tepuu,
BBIP KEHHBIX B TEPMHH X TOJIOM KOHCT HTHI CBSI3U. B 1 HHOI p 60Te B HU3IIMX MOPSAK X
TEOPUHU BO3MYILEHHUI H HIE€H H JIOI T KOro pe3yjbT T IJIsl TEOPUU PEryIspU30B HHOM p 3-
MepHO# penykuuu. OK 3 JIOCh, 4TO B I HHOM ciyd € NSVZ-cooTHOIIEHNE HEe BBITOTHIETCA
IUIs1 PEHOPMIPYIIIOBBIX (DYHKIMIA, BHIP KEHHBIX B TEPMHUH X FOJIOH KOHCT HTHI CBs3U. Tem
He MeHee ObUIM H HIEHBI P HUYHBIE YCIIOBHMS H KOHCT HThI IIEPEHOPMHMPOBKH, OIpese-
nsronie NSVZ-cxeMy B TpeTheM MOpSIKE TEOPUH BO3MYIIEHHH U1 PEHOPMIPYIIOBBIX
(pyHKLIUI, BBIp XEHHBIX B TEPMHUH X IEPEHOPMUPOB HHOM KOHCT HTBI CBS3H.

PACS: 12.20.-m; 12.60.Jv

*E-mail: aless2001 @mail.ru
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ON THE APPLICATION OF THE METHOD
OF INDUCED REPRESENTATIONS
TO THE CONFORMAL GROUP
I. Kharuk*

Moscow Institute of Physics and Technology (State University), Dolgoprudny, Russia
Institute for Nuclear Research of RAS, Moscow

The method of induced representations is applied to the conformal group. By its
means, it is shown that the coset space to be used within the coset space technique for the
construction of conformally invariant theories must include the “Nambu—Goldstone fields”
for special conformal transformations. They turn out to be non-dynamical fields whose
dependence on the coordinates is fixed by the symmetries.

O6cyxn ercs MpUMEHEHHe MEeTOX HHIAYLPOB HHBIX MpEICT BIeHWI K KOH(OPMHOM
rpynne. Ilpu ero momoiy mox 3 HO, YTO CMEXHBIH KJI CC, UCIOJIb3YEMbIH M1l IIOCTPOE-
HUSI KOH(OPMHO-MHB PU HTHBIX JI TP HXU HOB B P MK X KOHCTPYKLIH CMEXHBIX KJI CCOB,
JOJIXEeH BKJIIOY Tb B ce0s1 «H MOY-TOJICTOYHOBCKHE IMOJISI» JUIS CIIENH JIbHBIX KOH(OPMHBIX
npeoOp 30B HUid. [I HHbIE MOJIS OK 3bIB IOTCSH HEIMH MHYECKUMH CTEIEHSMH CBOOOJIBI, Ybs
3 BUCHMOCTb OT KOOPAUH T OfHO3H YHO (PMKCHUPOB H CHMMETPHUSIMH.

PACS: 11.25.Hf

*E-mail: ivan.kharuk@phystech.edu



