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Pestome: CraTusita nscieBa BPb3KUTE MEXKIY TPU KJIACUYECKH W IIUPOKO H3ydaBaHU 0OEKTa:
TpublbaHu dyKcoBu rpynu, C*-ekBuBapranTHU 0COGEHOCTH Ha PABHUMHHU KPUBU, JIOIbTHEHMS
Ha TOPUYHHU Bb3/Iu B TpuMepHara cdepa. IIpororunHusT npumep 3acdra MOgyasgpHATa I'pyIa
PSLy(7Z): dakropbr Ha AOMHPATETHOTO PA3C/JIOeHNe BLPXY ropHarTa mosypasHuna Ha [lyankape,
¢ M3BAJCHO HYJIEBO cevenne, 11011 Mbobuycosoro jgeiictsue Ha PSLo(Z) e 6uxosomopden Ha 1o-
bJIHeRneTo Ha KpupaTta z° — 27w? = 0 B C2. Tosa Moxke ma ce m3pemge or ¢akra, ge anrebpara
OT MOJYJIApHU (POPMU € TOPOIEHA OT JIBA eJeMeHTa, YeCTO O3HAUABAHU C §2, g3, U K'bCITHIATHATA,
dopma A = gg’ —27g§ HE Ce aHyJIMpa B ropHATA moaypasHuna. Karo ciencteue, ce moaydansa nude-
omopduzsm mexay PSLa(R)/PSLy(Z) u gonbinennero Ha Bb3es “aerennta’ - JOKATHUS Bb3eJl
Ha ocobenara KpuBa. B crarmara, Tasu KOHCTPYKIus € 06001eHa 10 BCUIKH (P, ¢, 00)-TPUbIbIHA
IPYIIN U, DECIIEKTUBHO, paBHUHHU KpuBH OoT By 27 +wP = 0, u (p, ¢)-TOpUYdHM BH3JIH, KbJIETO P, ¢
Ca B3aMMHO IIPOCTH IMOJIOKUTEHI YHUCTIA. O6mums ciyuait u3ncksa ynorpebara Ha aBTOMOPQOHN
dopmu BBPXY egHOCBBp3aHaTa Tpyna SLo(R), n gelicTBreTo ce mpomycKa mpes3 JUHEHHATA TPYIIa
SLs(R) enurcTBeHO B cayvast cnomeHar mo-rope. lokazarescTtBoro w3nonssa uaen Ha MutHOD 1
JoJiratueB BbBEIHN OT TAX DU U3y4YaBaHe CIEKTPUTE Ha ajredpure oT aBToMopdHU HOpMU BBPXY
KO-KOMITAKTHY TPUbI'bIHN IPpyH (1 mo-o6umi papaoMepHn pererku). Okaspa ce, e, ¢ He0OXO0/H-
MUTE MOTMPUKAIINY, Ta3W TEXHUKA JAaBa PEIY/ITAT U B K'bCIJIATHUS CJIyJaii.

Abstract: This article is concerned with the relation between several classical and well-known
objects: triangle Fuchsian groups, C*-equivariant singularities of plane curves, torus knot comple-
ments in the 3-sphere. The prototypical example is the modular group PSLs(Z): the quotient by
PSLs(Z) of the tangent bundle on the upper half-plane with removed zero-section is biholomorphic
to the complement of the plane curve z3 — 27w? = 0. This can be shown using the fact that the
algebra of modular forms is doubly generated, by g2, g3, and the cusp form A = g3 —27¢3 does not
vanish on the half-plane. As a byproduct, one finds a diffeomorphism between PSLy(R)/PSLy(Z)
and the complement of the trefoil knot - the local knot of the singular curve. This construction is
generalized to include all (p, ¢, co)-triangle groups and, respectively, curves of the form z¢+wP = 0
and (p, q)-torus knots, for p,q co-prime. The general case requires the use of automorphic forms
on the simply connected group %(R), and the action does descend to the linear group SLa(R)
only in the aforementioned classical case. The proof uses ideas of Milnor and Dolgachev, which
they introduced in their studies of the spectra of the algebras of automorphic forms of cocompact
triangle groups (and, more generally, uniform lattices); it turns out that the same approach, with
some modifications, allows to handle the cuspidal case.

A. Sawicki, V.V. Tsanov, A link between quantum entanglement, secant varieties and sphericity.
Journal of Physics A: Mathematical and Theoretical 46 (2013), 265301, 20 pages. ISSN 17518121,
DOI:10.1088/1751-8113/46/26/265301.

Pestome: B crarugara ce u3cieqBar BPb3KU MEXKIY TPU TMOHATHS OT TEOPHUATA HA MTPEICTABIHUITA,
anrebpudHaTa reOMETPUS U TEOPHUATA HA KBaHTOBaTa nudopmarus. [IbpBo - chepuanu meiicTBus
Ha PEAYKTHUBHU IPYNH BbPXY MPOEKTUBHO ITPOCTPAHCTBO; BTOPO - CEKAHTHU MHOT000Pa3ud KbM
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XOMOI€HHM IPOEKTUBHUA MHOTO00PAa3usl, W MOHATUATA PAHI M IPAHUYEH PAHr HA TEH30P; TPETO -
KBaHTOBO mpermrane. OCHOBHOTO HaOIIONEHNE 3aCsTa, OT €/IHA CTPAHA, 33/a9aTa 38 PA3MO3Ha-
BaHe Ha KBAHTOBO CbCTOSHUE 1O HETOBUTE PEeAYIIUPAHU €THO-UYACTUYHU TABTHOCTHU MATPUIH, U
OT JIpyra CTpaHa, TeH30PHUs PAHT, T.e. MUHUMAJHUS OPOil KOXEPEHTHU ChCTOSHUS (DA3IOKUMU
TEH30DH) B U3pa3 HA ChCTOSTHUETO KATO CYyNepno3uius (cyMa). 3a TpH CJIydas BaKHU 33 TEOPUATA
Ha KBAHTOBOTO MPEIJINTaHE: CUCTEMHU OT PA3AMIUMHU UACTHUIHN, OO30HU U (DEPMUOHM, JOKA3ZBAME,
1e chepuIHOCTTA HA JIEHCTBUETO € EKBUBAJIEHTHA HA TOBA, TEH30DHU OT JAJI€H PAHT J|a HE Ce alPOK-
CUMUPAT C TEH30PHU OT MO-HUCHK paHr. B obius cay4ail, HapuaaMe uskA0%umesty CbCTOSHISTA,
KOUTO Ce alPOKCUMHUPAT ChC ChCTOSHUS OT MO-HUCHK PAHT. TaKWBa CHITECTBYBAT TOTaBa W CaAMO
TOraBa KOraTO B CHCTeMaTa MMa MOHe TPH JacTUIN. B TakbB ciaydail movuasBame, de ChbCTOSHUS
ot Tut W u HIKOM TeXHU MOAUMUKAINN Ca U3KIOUYUTESHE U TPUHAJIEZKAT HA BTOPOTO CEKAHTHO
MHOroobpazue. CbIIeCBYBaHETO HA U3KJIOUATETHU ChCTOSHUS IPEICTaBJIsiBA 00CTPYKITUS 32 TOBA
JIOKAJIHATA YHUTAPHA €KBUBAJEHTHOCT HA ChCTOAHUS Jia MOXKeE Ja O'bjie OCTAHOBEHA €JHO3HAY-
HO OT eIHO-JACTUIHUTE PeAyIupaHy ININTHOCTHN MaTpunu. lIpuBesenn ca mpumMepn 3a cucreMu
OT PABIUUUMU YACTHUIM C U3BECTHO OIUCAHUE HA OPOUTHUTE, K'bJETO € JAJEHO II'bJIHO ONUCAHUE
Ha U3KJIOYUTEJHUTEe CbCTOAHUS, KAaKTO U BBb3MOXKHHU MHTepIpeTalluyi B TepMUHU Ha KBaHTOBO
MIpETLINTAHE.

Abstract: In this paper, we shed light on relations between three concepts studied in representations
theory, algebraic geometry and quantum information theory. First - spherical actions of reductive
groups on projective spaces. Second - secant varieties of homogeneous projective varieties, and the
related notions of rank and border rank. Third - quantum entanglement. Our main result concerns
the relation between the problem of the state reconstruction from its reduced one-particle density
matrices and the minimal number of separable summands in its decomposition. More precisely,
we show that sphericity implies that states of a given rank cannot be approximated by states of a
lower rank. We call states for which such approximation is possible ezceptional states. For three,
important from quantum entanglement perspective cases of distinguishable, fermionic and bosonic
particles, we also show that non-sphericity implies the existence of exceptional states. Remarkably,
the exceptional states belong to non-bipartite entanglement classes. In particular, we show that
the W-type states and their appropriate modifications are exceptional states stemming from the
second secant variety for three cases above. We point out that the existence of the exceptional
states is a physical obstruction for deciding the local unitary equivalence of states by means of the
one-particle reduced density matrices. Finally, for a number of systems of distinguishable particles
with known orbit structure we list all exceptional states and discuss their possible importance in
entanglement theory.

A.V. Petukhov, V.V. Tsanov, Homogeneous projective varieties with semi-continuous rank function,
Manuscripta Mathematica 147 (2015), 269-303. ISSN 00252611, DO1:10.1007/s00229-014-0723-5.

Pestome: Hexka X C P(V) e npoekTusHO MHOrOOGpasue, KOETO HE C€ ChIIbPXKA B XUIEPPABHUHA.
Torasa Bceku BekTOP v BbB V MOxke 13 6bjie u3pa3eH KaTo CyMa Ha BEKTOPU OT aUHHUSA KOHYC
vag X. Muanmaauus Opoit takuBa cobupaevu ca napuya X-panr na v. B crarugara ce kiacudu-
IUPAT BCUYKU €KBUBAPUAHTHO BJIOXKEHM XOMOreHHM npoektusHu Muoroobpasus X C P(V) man
aIredpuIecKn 3aTBOPEHO ToJie ¢ XapakTepucTuka (), unato X-panr GpyHKIIN € TOTYHeNPeKbCHATA
ornosy. Knacuueckn mpuMepu ca: MHOr0oOOpasueTo oT MaTpuiy ¢ panr 1 (T.e. Biarane Ha Cerpe
Ha TMPOU3B/IEHNE HA JIBE MPOEKTHBHU MPOCTPAHCTBA) U MHOrOOOPA3UETO OT KBAJPATHIHU HOPMU
¢ panr 1 (KBagparudyHO Biarane Ha BepoHese Ha TPOEKTMBHO MPOCTPAHCTBO), K'bJIETO MOHSTUETO
X-panr c¢bBHaja ¢ Kjaacudeckusi panr. B obmms ciayuaii, X e mpoekTuBHaTa opbuTaTa Ha CTAp-
IIT1 BEKTOP B HEMPUBOJUMO TIPEJICTABSHE HA, CBbP3aHA IOJIYIPOCTa JIMHEHHA ajrebpudHa rpyia.
OCHOBHUST PE3YJITAT € CIUCHK Ha BCUYKH HEITPUBOIUMHE IPEJACTABAHUA HA [TOJYIIPOCTH TPYIIHN, 38
KOUTO (PyHKIUSATA X-PAHT € MOJYHEPEK'bCHATA OTH0TY.

Abstract: Let X C P(V) be a projective variety, which is not contained in a hyperplane. Then
every vector v in V may be written as a sum of vectors from the affine cone over X. The minimal
number of summands in such a sum is called the X-rank of v. In this paper, we classify all
equivariantly embedded homogeneous projective varieties X C P(V') whose X-rank function is
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lower semi-continuous. Classical examples are: the variety of rank one matrices (Segre variety
with two factors) and the variety of rank one quadratic forms (quadratic Veronese variety). In the
general setting, X is the orbit in P(V') of a highest weight line in an irreducible representation
V of a connected reductive linear algebraic group G. Thus, our result is a list of all irreducible
representations of reductive groups, for which the corresponding rank function is lower semi-
continuous.

T. Maciazek, V.V. Tsanov, Quantum marginals from pure doubly excited states, Journal of Physics
A: Mathematical and Theoretical 50 (2017) 465-504. ISSN 1751-8121, DOT 10.1088/1751-8121 /aa8¢5f.

P63’}0.M€.' CHeKTpI/ITe Ha €JHO-9aCTUYIHUTE INJIBbTHOCTHU MAaTPUIU, ITOJIYICHN OT YUCTUTEC ChCTOAHUA
HA [1a/IeHa MHOTOYACTUYIHA KBAHTOBA CHCTEMA OT KpaiiHa Pa3MepPHOCT, 00Pa3yBaT M3 LKHAJ TOJI-
TOII, U3BECTCH OIlEe KaTO MOMEHTOB ITIOJIUTOIIL. B CTATUATA C€ KOHCTPYUDPAT IIOJUTOIIN CbAbP2KAIIN
1, CbOTBETHO, CbAbp2Kalllxn CE€ B MOMCHTOBHA IIOJIUTOII, T.€. BbTPCIIHO W BBHIIMHO OrPAHUYCHHEC.
BT)HLL[HHH IIOJIUTOII € PAaBEH Ha MOMEHTOBUA IIOJIMTOII 3a C/JAy4danu B O6H_[O IIoJIoOzKeHue, T.€. OrpaHu-
YEHMETO € TOYHO. BbTpenHoTo orpannyennss € KOHCTPYUPAHO OT JBYKPATHO BH3OYJIEHU ChCTOSI-
HUS, T.€. JeHCTBUS Ha KOMITOSUITUH Ha IBOWKY MOPAYKIAIIN OMEPATOPH BbPXY HAYAIHO KOXEPEHTHO
cberostare (BakyyMm). Kimacudunupanu ca BCHIKYE KBAHTOBH CUCTEMHU, 38 KOUTO BHHIHUS U BHT-
PEITHMUST TIOJTUTOT CHBIAJAT, W JABAT U3Pa3 38 MOMEHTOBHsT oIuToM. Jlokassame, 9e Te3u CUCTEMI
ca: 1) cucTeMH OT JIBe YaCTHUIM, iii) cHCTeMH OT MpOM3BOJieH Opoit g-6uta, iii) Tpu dhepmMuoHa Ha
N < 7 uuBa, iv) npoussoJiHa cucreMa oT 6030HM, V) dhepmuorHo mpoctpancTBo Ha ok Ha N < 5
HuBa. VM3MOI3BAT ce METON OT CHUMILTIEKTUIHATA TEOMETPHUST M TEOPUSITA Ha MPEeICTABIHUSITA, HA
KOMIAKTHU Tpymw Ha Jlu. B gacTtHOCT ce m3cmensar obpasnTe Ha COOCTBEHEW W300PAYKEHUsT HA
MoMenTa. ONUCaHu ca MOMEHTOBHUTE 00pa3y Ha HEMPUBOINMHU TPOSKTUBHU TIPEICTABAHUS K'bIETO
JeHCTBUETO € cepudHo.

Abstract: The possible spectra of one-particle reduced density matrices that are compatible with
a pure multipartite quantum system of finite dimension form a convex polytope. We introduce
a new construction of inner- and outer-bounding polytopes that constrain the polytope for the
entire quantum system. The outer bound is sharp. The inner polytope stems only from doubly
excited states. We find all quantum systems, where the bounds coincide giving the entire polytope.
We show, that those systems are: i) any system of two particles, ii) L qubits, iii) three fermions
on N < 7 levels, iv) any number of bosons on any number of levels and v) fermionic Fock space
on N < 5 levels. The methods we use come from symplectic geometry and representation theory
of compact Lie groups. In particular, we study the images of proper momentum maps, where our
method describes momentum images for all representations that are spherical.

V.V. Tsanov, Secant varieties and degrees of invariants,
Journal of Geometry and Symmetry in Physics 51 (2019), 73—-85. ISSN 13125192, DOI1:10.7546/jgsp-
51-2019-73-85.

Pestome: Tlpberensbr or musapuantan momuomu C[V]¢ BLbpxy najeno KpaitHoMepeH MOy Ha/
CBbp3aHa, KOMIJIEKCHA, PEIYKTURHA rpyna Ha JIn G e KpaiiHo MOPOJIEH, CITOpe W3BeCTHA Teope-
ma Ha Xmibepr. J1oka3areicTBOTO € HEKOHCTPYKTUBHO, W TIOPAYKIAIIN MHOKECTBA U CTEIEHUTE Ha
TEXHUTE €JIeMEHTH Ca O0DEKT Ha HEeCTWXBAIL wHTepec. B crartnara ca M3BEIEeHN OTMPEIe/IeHN JIe/Ih-
TeJI Ha CTEMEHW HA eJIEMEHTH OT MUHUMAJIHU TTOPAYKIAIIM MHOYKECTBA. 3a HEIPUBOSUMHU MOIYJIN
€ M3BEJIEHA JTOJTHA TPAHWIIA 33 CTEMEHUTE HAa HEKOHCTAHTHW XOMOTEHHW WHBAPWAHTHU MTOJTUHUMH,
KOSITO JI0JIHA TPAHUIA Ce OMPEIE/Isd OT TeOMETPUYHY CBONCTBA HA eNHCTBEHATA 3aTBOPEHA TTPOEK-
tusHa opbura X Ha rpynara (G, U Mo-CrenuasHo, Ha CeKHTHUTE MHOrooOpasust Y,(X) kbM Tasn
opbura. 3a eIuH CHEruaieH KaaC OT MOJY/IH, KbJIETO CEKAHTHUTE MHOT006pasusd MMaT mpoCcTa
CTPYKTYPa, € HAMEPEHO TOYHO ChOTBETCTBHE HA MEXKJy CEeKAHTHUTE MHOT000pasnd MPecrdalny
MOJIYCTAOUTHUS JIOKYC ¥ €JIEMEHTUTE Ha MUHUMAJIHO TOPAXK A0 MHOXKECTBO OT WHBAPUAHTH.

Abstract: The ring of invariant polynomials C[V]¢ over a given finite dimensional representation
space V of a connected complex reductive linear algebraic group G is known, by a famous
theorem of Hilbert, to be finitely generated. The general proof being nonconstructive, generating



sets and the degrees of their elements have remained a subject of interest. In this article we
determine certain divisors of the degrees of the generators. Also, for irreducible representations,
we provide lower bounds for the degrees, determined by the geometric properties of the unique
closed projective G-orbit X, and more specifically its secant varieties. For a particular class
of representations, where the secant varieties are especially well behaved, we exhibit an exact
correspondence between the generating invariants and the secant varieties intersecting the semistable
locus.

H. Seppénen, V.V. Tsanov, Geometric invariant theory for principal three-dimensional subgroups
acting on flag varieties, In: Representation theory - current trends and perspectives, ed. H. Krause
et al, Series of Congress Reports, EMS 2017, pp. 637-663. ISBN 978-3-03719-171-2, DOI:10.4171/171.

Pestome: Heka G e cebp3ana, MOIyIpocTa, KOMILIEKCHA rpyna #Ha Jlu, 1 B C G e MakcuMaJiHa
paspemmuva noarpyna. B cratusita ce usyuasa [eomerpuuna Teopus na Musapuanture (GIT)
Bbpxy (uraroBoro muoroobpasue G/ B 0THOCHO efiCTHETO HA TJIABHA, TPUMEPHA, MIPOCTA TIO/rPy-
ma S C G. B asen Bug ca onpenenenn GIT-kmacoBere Ha €eKBUBAJIEHTHOCT OT S-OOMIHHU JTHHEAHN
pascnoennst bpxy G/B. Jlokaszano e, ue te3u kiaacose BraousarT GIT-kamepw u S-nomBuKHN
KaMmepn, B cMuchja Ha Joarades u Xy, npu ciaaba XUNoTe3a U3KJIOYBAIIA SBHO OMUCAHU CIYUan
B HUCKU paszmepHocTu. Muoroobpasusra noixydenn kato GIT-dakTopu mo oTHOIEHHE HA KaMepn
obpazyBaT ceMeliCTBO OT MEYTaHU MPOCTpaHcTBa HAa Mopwu, KoeTo e KaHOHWYHO ONPEJJIEHEHO 34
rpynara G. Onucanu ca Tpu BaxkHu Konyca B [lukaposara rpyna va GIT-dakropu mo oTHoteHne
Ha S-TIOJIBYXKHU KaMepH: 1ceBn0-e(DeKTBHUS, YNCT0BO-(DEKTUBHUS U TIOJIBUXKHUSA KOHYCH.

Abstract: Let G be a semisimple complex Lie group and B C G a maximal solvable subgroup.
In this article, we study Geometric Invariant Theory on a flag variety G/B with respect to the
action of a principal 3-dimensional simple subgroup S C G. We determine explicitly the GIT-
equivalence classes of S-ample line bundles on G/B. We show that, under mild assumptions,
among the GIlT-classes there are chambers and S-movable chambers, in the sense of Dolgachev-
Hu. The GIT-quotients with respect to various chambers form a family of Mori dream spaces,
canonically associated with G. We are able to determine the three important cones in the Picard
group of any of these quotients: the pseudoeffective-, the movable-, and the nef cones.

H. Seppénen, V.V. Tsanov, Unstable loci in flag varieties and variations of quotients, International
Mathematics Research Notices 2022, Issue 8, (2022), 5882-5934. Published online on 19.10.2020.
ISSN 1073-7928, DOI: 10.1093/imrn/rnaa268.

Pestome: B konrekcra Ha [eomerpuana Teopus na lasapuanrure (GIT) ce pasriexa meiicteuero
Ha, MPOMU3BOJIHA, CBbP3aHAa, TOJAYIPOCTa, KOMILIEKCHA MOATPYIIa G Ha enHOCBBLD3aHA, MOy TIPOCTA,
koMmriekcHa rpyna #Ha Jlu G Bbpxy duaarosoro muaoroobpasue X = G /B, xbaero B e Bopene-
Ba moarpyna vHa (G, U AUHeapU3alliyd HA TOBA JEWCTBHE UPE3 XOMOTEHHU JUHEHHU pascioenns L
Bbpxy X. U3Bemena e aBua 3arpopena popMysa 3a MOAMHOIO0OPA3WETO OT HECTAOWIHU TOUKM,
B 3aBucumocT 0T L, KakTo n ¢opmysna 3a (Ko)pa3sMepHOCTTa Ha TOBa MHOrooOpasme. Jloka3zaHo
€, Ye KOpa3MepHOCTTa € paBHa Ha 1, ako L Jiexku BbPXY peryjispHaTa IpaHuiia Ha G-o6uwnus
konyc B Pic(X)g, u pacre ¢be crbuku ot 1, Korato £ Bapupa OT TPAaHHUIATa K'bM BBTDPEITHOCT-
Ta Ha Komyca. JlokazaHo e, Ue JMHEHHUTE DA3CAOCHHS, UNETO HECTAOMIHOTO MOAMHOroobpasme
“Ma KOpa3MEpHOCT HOoHe ¢, 06pa3yBaT pallioHAJIEH, TIOJIUepaJieH, u3bKanyg Kouyc. lajgenn ca
XapaKTePU3AIUUs U PEKYPCUBEH aJrOpUThM 33 saBHO onucamne Ha Bermuku GIT-kgacoBe Ha ekBu-
BAJICHTHOCT B (-OGMTHHS KOHYC (ONpeieIeHr ¢ PABEHCTBO Ha HECTABUIHOTO TOJIMHOT000pasue).

Karo npunoxkenne ca mn3BejeHn KPUTEPUH 3a CHINECTBYBAHE HA, G—HO,ZLBI/I}KHI/I kamepu - GIT-
kJiacose gapaiu reomerpudued GIT-dakrop u umamm HecrabuaIHO IOAMHOrOOOpa3ue ¢ KopasMep-
woct none 2. GIT-dakropure 110 oTHOIIEHNE HA, G—HO,ZLBI/DKHI/I KaMepu ChAbpKaT robasna nadop-
Manud 3a @—MHBapHaHTHMTe MOATTPOCTPAHCTBA B HenpupoguMu G-Moyin. Bekun Takbs hakTop
Y e megrano mpoctpancTBo Ha Mopu, n Kamepute Ha Mopu B HErOBHUs TCEBI0-ePEKTUBEH KO-
uyc crorBercrBaT Ha GIT-kamepure B G-obuntus kouyc uHa X . Hero moseve, Bcaka parnnoHaHa
konrpakiusa f : Y --» Y/ kbM HOpMasHO mpoekTuBHO MHOrooOpazue Y/ e mupynupana or GIT
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upe3 JuHeapusalus Ha jgeficrBuero Ha G Bbpxy X. Karo KoHKpeTeH mpumep e jokazano, ye G-
[OJIBUKHU KaMEpU ChINECTBYBAT 3a JUArOHAIHA MOATPYNa B JleKapToBa crerned G — (G)k =G
[0pU JOCTATHYHO TojIeMu k.

Abstract: We consider the action of a semisimple subgroup G of a semisimple complex group G on
the flag variety X = G/B, and the linearizations of this action by line bundles £ on X. We give
an explicit description of the associated unstable locus in dependence of L, as well as a formula for
its (co)dimension. We observe that the codimension is equal to 1 on the regular boundary of the
G—ample cone, and grows towards the interior in steps by 1, in a way that the line bundles with
unstable locus of codimension at least ¢ form a convex polyhedral cone. We also give a description
and a recursive algorithm for determining all GIT-classes in the @—ample cone of X.

As an application, we give conditions ensuring the existence of GIT-classes C with an unstable
locus of codimension at least two and which moreover yield geometric GIT-quotients. Such quotients
Yo reflect global information on G-invariants. They are always Mori dream spaces, and the Mori
chambers of the pseudoeffective cone Eff(Y¢) correspond to the GIT-chambers of the G-ample
cone of X. Moreover, all rational contractions f : Yo --+ Y’ to normal projective varieties Y/ are
induced by GIT from linearizations of the action of Gon X.In particular, this is shown to hold
for a diagonal embedding G < (G)¥, with sufficiently large k.

I.B. Penkov, V.V. Tsanov, Representations of large Mackey Lie algebras and universal temsor
categories, Abhandlungen aus dem Mathematischen Seminar der Universitdt Hamburg, 2024,
https://doi.org/10.1007 /s12188-024-00280-6, ISSN 0025-5858.

Pestome: B cratnara e KOHCTpympaHa yHuBepcasna abeseBa Ten3opua kareropus T, mopome-
Ha or JBa esementa X,Y c gasenn kpainu duarpanmn 0 C Xo € ... € Xy = X and
0C Y C ... QY =Y, uciBogBane X ® Y — 1, kbjero 1 e MOHOWAIHATA €JMHUIIA.
Monen 3a TakaBa KaTeropms € MOJYyYeH BbB BUIa HA KaTeropwsa OT npecraBanus wa Makw-Jlu
aaredbpa g[M (V,V..) ¢ xapmuramsoct 28 | acomuupana ¢ IuaroHaIM3HPYeMO CABOSBAHE MEXKIY [[Be
BKTOpHU npocrpancTsa V, Vi ¢ pasmeproct N; Bbpxy anrebpudecku 3arBopeno mose K ¢ xapak-
repuctuka 0. Karo nogrorsurenna crbika, € JepuHIPAHA U U3C/AeABAHA TeH30pHA KaTeropus Ty
nopogena or ajrebpuanure myaanu npocrpancrsa V* u (Vi)*. Mnekrusnara obsuska I Ha Tpusu-
aytans moaysa K B Ty Hocu crpykrypa HA O€3KpaliHOMEPHA KOMYTATHBHA, a/iredpa, u KaTeropusira
T; uma 3a obextu Beuwaru ¢Bobouuan [-momynu B Ty OOliara cxema € B3auMCTBAHA OT IPEIXO/IHE
pabota 3a t = 0. CbIecTBeH HOB PE3YATAT, J0pU B cayuad t = 0, e aBHO onucanne Ha Ext-rpynure
MeXJy IpocTH 00eKTH BBB Besika oT Kareropunte Ty u Ty. doxaszamo e, ue Tesu Ext-rpynn mmar
KpaiiHu pa3sMepHOCTH, 3a KOUTO € ca JaJeHu 3aTBopeHu KombuunaTopuu dopmysau. Tosa 3agaBa
BP'B3KA MEXK/JTY YHUBEPCATHUTE KATErOPUH 1 KOMOMHATOPUKA HA dncjiaTa Ha JITbayya-Pugapsicon.

Pesrome:

Abstract: We extend previous work by constructing a universal abelian tensor category T; generated
by two objects X,Y equipped with finite filtrations 0 € X9 € ... € X441 = X and 0 € Yy C
. €Y =Y, and with a pairing X ® Y — 1, where 1 is the monoidal unit. This category is
modeled as a category of representations of a Mackey Lie algebra g™ (V,V,) of cardinality 2%,
associated to a diagonalizable pairing between two vector spaces V,V, of dimension N; over an
algebraically closed field K of characteristic 0. As a preliminary step, we study a tensor category
T; generated by the algebraic duals V* and (V,)*. The injective hull of the trivial module K in T,
is a commutative algebra I, and the category T consists of all free I-modules in T;. An essential
novelty in our work is the explicit computation of Ext-spaces between simples in both categories
T, and Ty, which had been an open problem already for ¢ = 0. This provides a direct link from
the theory of universal tensor categories to Littlewood-Richardson-type combinatorics.

V.V. Tsanov, Partial convex hulls of coadjoint orbits and degrees of invariants, Proceeding of
XV International workshop “Lie theory and its applications in physics”, ed. V1. Dobrev, Springer
Proceedings in Mathematics and Statistics, to appear.



Pestome: Vzyuasar ce cBOWCTBA HA M3IIbKHAIMTE OOBUBKYU Ha, (KO )IPUCHEMHEHN OPOUTH HA KOM-
HaKTHU I'Pynu Ha JIu, ¢ Ipu/ioKeHns B TEOPUHATA HA MHBAPUAHTHUTE U PA3JIaraHeTO Ha TEH30PHU
OpPOW3BECHNST HA MOJIY/IN. BbBEIEHO € MOHATHETO YACTUIHA M3MbKHAIA ODBUBKA, W OT HETO Ca
M3BJIEUEHHU JIBA YNCIOBU WHBAPUAHTA HA KOTPHUCHEINHEHA OPOUTA HA TOJTYITPOCTa KOMIAKTHA TPY-
na #a Jlu K. HokazaHo e, ue opOuTHTE, 32 KOUTO €IUH OT TE€3W JIBA WHBADUAHTA HE HAJBUIIABA
maneno r € N, obpasysart, cjaef npecudane ¢ puKcupana kaMepa Ha Baii, parmonanen mojaneapa-
JIeH M3NBbKHAJ KOHyC. 1031 KOHYC € TSCHO CBBLP3aH ¢ KoHyca Ha JIuTnayyn-Pudapacon onmenart
pasJiaraHusTa Ha TEH30PHU IIpOu3Be/ieHus Ha 1 — 1 nenpusogumu K-momyia. Jlokasano e, de BbI-
POCHUTE YHCJIOBU WHBAPUAHTU 33/1aBaT JIOJHU IPAHUIN 33 CTeneHu Ha K -WHBapUAHTHY OJUHOMHI
BbPXY HENPUBOJIUMHU [IPEJICTABSIHUS.

Abstract: The subject of study are properties of convex hulls of (co)adjoint orbits of connected
compact Lie groups, with applications to invariant theory and tensor product decompositions.
The notion of partial convex hulls is introduced and applied to define two numerical invariants
of a coadjoint orbit of a semisimple connected compact Lie group K. It is shown that the orbits,
where any one of these invariants does not exceed a given number r, form, upon intersection with a
fixed Weyl chamber, a rational convex polyhedral cone in that chamber, related to the Littlewood-
Richardson cone of the r-fold diagonal embedding of K. The numerical invariants are shown to
provide lower bounds for degrees of invariant polynomials on irreducible unitary representations.



