Ąăğĺáë Čàěąŋěàă | Ÿĺàèőćă ãŋĺćěàáăńìŋëå őąěàâëćăîéĺå ŕàőáâëå łőŋäőàňŋëå áãŕěàăńčěąà Ńĺ áěàĺĺ WN

Ŕ. Ś. Łőńěáŋĺłőć

Šěőàĺï łőŋäőàňŋëå ăńčěąà ąëńă ĺğŋăçăńìŋő ŕőáâàőěŋă ďńï őŕĺáăŋĺï áĺŋčãńïàŋőľ çăáâĺ àăáèĺàěŋŋőčő őŕěàăâőàŋőčő ŕàőĺğćěďěŋĺï (OPE) łĺàăńìŋëå ŕőńěľ ć äĺğĺçěáłőľ âěőàĺĺ łőŋäőàňŋëå ŕőńěľ [1]. Ăńčěąàăĺçěáłőě őŕàěďěńěŋĺě łăâěčőàĺľ łőŋäőàňŋëå ăńčěąà ąëńő ććěďěŋő ć [2], äőàňăńìŋőě ăłáĺőňăâĺçěáłőě őŕàěďěńěŋĺě ňőęŋő ŋăľâĺ ć [3].

Ć àăąőâě [4] ąëńă ŕàőćěďěŋă łńăááĺäĺłăæĺï ŕàőáâëå łőŋäőàňŋëå ăńčěąà Ńĺ łőŋěçŋőčő âĺŕă, ă ć àăąőâě [5] | łńăááĺäĺłăæĺï ŕàőáâëå łőŋäőàňŋëå áãŕěàăńčěąà łőŋěçŋőčő âĺŕă ŋăď ŕőńěň C . Ćáě âăłĺě ăńčěąàë ïćńïîâáï ŕőďăńčěąàăňĺ łőŋäőàňŋőľ áãŕěàăńčěąàë W_N , łőâőàăï ŕőàőęďěŋă łăł ňőďãńì ąăğĺáŋëňĺ íńěňěŋâăňĺ ăńčěąàë Čàăááňăŋă ~(N) őâ N ŕěàěňěŋŋëå ĺ áãŕěàăńčěąàë W (N) = Der ~(N) ćáěå ďĺääěàěŋæĺàőćăŋĺľ ~(N). Ĺňěŋŋő, W_N = k[D] ⊗ (~(N) ⊕ W (N)), čďě a 0 b = [a, b], a 0 f = a(f), a 1 f = (−1)^{p(a)p(f)+1}fa, f 0 g = −D(fg), f 1 g = −2fg(f, g ∈ ~(N), a, b ∈ W (N)). Ŕőáłőńìłã ďńï łőŋäőàňŋëå ăńčěąà ŋěâ ăŋăńőčă âěőàěňë Ŕãăŋłăàě { Ąĺàłčőääă { Ćĺââă (âăł, ŋăŕàĺňěà, áćőąőďŋăï łőŋäőàňŋăï ăńčěąàă Ńĺ ŋě ćłńăďëćăěâáï ŋĺ ć łăłãî ăááőæĺăâĺćŋãî), âő ąăğĺá ãŋĺćěàáăńìŋőľ őąěàâëćăîéěľ U_L(W_N ) ĺéěâáï á ŕőňőéìî ńěňňë ő łőňŕőğĺæĺĺ ďńï łőŋäőàňŋëå ăńčěąà [6, 7] (L | ŋěłőâőàăï äãŋłæĺï ńőłăńìŋőáâĺ).

Ŕãáâì ~(N) = ~[ξ_1, . . . ξ_N ], ă çěàěğ v őąőğŋăçĺň ěďĺŋĺæã ăńčěąàë Čàăááňăŋă. Łàőňě âőčő, ďĺääěàěŋæĺàőćăŋĺě ŕő ŕěàěňěŋŋőľ ξ_i ąãďěň őąőğŋăçăâì çěàěğ ∂_i. 1

2 Ŕ. Ś. ŁŐŃĚŚŊĹŁŐĆ

Ŋăľďěŋ ąăğĺá Čàěąŋěàă | Ÿĺàèőćă ďńï U_L(W_N ), áőőâćěâáâćãîéĺľ ňĺŋĺňăńìŋőľ äãŋłæĺĺ ńőłăńìŋőáâĺ L, ďńï łőâőàőľ őâőąàăęěŋĺě W_N → U_L(W_N ) ĺŋêěłâĺćŋő, ă ĺňěŋŋő L(v, ξ_i) = L(v, ∂_j) = L(v, v) = 2, L(ξ_i, ξ_j ) = { 2, i ≠ j, 0, i = j, , L(∂_i, ∂_j) = { 1, i ≠ j, 0, i = j, , L(ξ_i, ∂_j) = 2, L(∂_j, ξ_i) = 1.

Ĺáłőňëľ ąăğĺá Čàěąŋěàă | Ÿĺàèőćă ĺňěěâ ćĺď

ξ_i ∘^1 ξ_j = −ξ_j ∘^1 ξ_i, ξ_i ∘^0 ξ_j = −ξ_j ∘^0 ξ_i, i > j, ξ_i ∘^0 ξ_i = ξ_i ∘^1 ξ_i = 0, v ∘^1 v = v, ξ_i ∘^0 v = v ∘^0 ξ_i, ξ_i ∘^1 v = ξ_i, v ∘^1 ξ_i = ξ_i, ∂_j ∘^1 v = 0, ∂_j ∘^1 ξ_i = 0, v ∘^1 ∂_j = ∂_j, ∂_i ∘^1 ∂_j = 0, ∂_i ∘^0 ∂_j = −∂_j ∘^0 ∂_i, i > j, ∂_i ∘^0 ∂_i = ∂_i ∘^1 ∂_i = 0, ∂_i ∘^0 ξ_j + ξ_j ∘^0 ∂_i − D(ξ_j ∘^1 ∂_i) = vδ_{ij}, ∂_i ∘^0 v − v ∘^0 ∂_i + D∂_i = 0, v ∘^0 ξ_i1 ∘^0 · · · ∘^0 ξ_{ik} ∘^1 ξ_{ik}+1 = ξ_i1 ∘^0 · · · ∘^0 ξ_{ik}�1 ∘^1 ξ_{ik} ∘^1 ξ_{ik}+1, i_1 < · · · < i_{k+1}, v ∘^0 ξ_i1 ∘^0 · · · ∘^0 ξ_{ik} ∘^1 ∂_j = ξ_i1 ∘^0 · · · ∘^0 ξ_{ik}�1 ∘^1 ξ_{ik} ∘^1 ∂_j, i_1 < · · · < i_k, ∂_i ∘^0 v ∘^0 x = v ∘^0 ∂_i ∘^0 x, x ∈ {v, ξ_k, ∂_j}, ∂_i ∘^0 ξ_j ∘^0 ξ_k + ξ_j ∘^0 ∂_i ∘^0 ξ_k = δ_{ij}v ∘^0 ξ_k, j ≠ k, ∂_i ∘^0 ξ_j ∘^1 ξ_k + ξ_j ∘^1 ∂_i ∘^0 ξ_k = δ_{ij}ξ_k, j ≠ k, ∂_i ∘^0 ξ_j ∘^0 ∂_k + ξ_j ∘^0 ∂_i ∘^0 ∂_k = δ_{ij}v ∘^0 ∂_k, ∂_i ∘^0 ξ_j ∘^1 ∂_k + ξ_j ∘^1 ∂_i ∘^0 ∂_k = δ_{ij}∂_k.

ξ_i ∘^1 (ξ_j ∘^0 x) = 2ξ_i ∘^0 (ξ_j ∘^1 x), i < j, x ∈ {ξ_k, ∂_k}, x > ξ_j .

Śőőâćěâáâćěŋŋő, ńĺŋěľŋëľ ąăğĺá U_L(W_N ) áőáâőĺâ ĺğ łőŋäőàňŋëå áńőć ćĺďă

u^{(0)}_{n,s,q} := [v ∘^0 · · · ∘^0 v∘^0

n àăğ

ξ_i1 ∘^0 · · · ∘^0 ξ_{is} ∘^0 ∂_j1 ∘^0 · · · ∘^0 ∂_{jq} ], n > 0,

u^{(1)}_{r,s,q} := [ξ_i1 ∘^0 · · · ∘^0 ξ_{ir} ∘^1 ξ_{ir}+1 ∘^1 · · · ∘^1 ξ_{is} ∘^1 ∂_j1 ∘^0 · · · ∘^0 ∂_{jq} ], r > 0,

čďě i_1 < · · · < i_r < . . . i_{r+1} < i_s, j_1 < · · · < j_q.

ĄĂĞĹŚŻ ČŘĚĄŊĚŘĂ | ŸĹŘŸŐĆĂ 3

Ńĺâěàăâãàă [1] A. A. Belavin, A. M. Polyakov, and A. B. Zamolodchikov, In˛nite

conformal symmetry in two-dimensional quantum ˛eld theory, Nuclear Phys. 241 (1984), 333{380.

[2] A. Beilinson and V. Drinfeld, Chiral Algebras (preprint). [3] V. G. Kac, Vertex Algebras for Beginners, Amer. Math. Soc., Providence, RI,

1996.

[4] A. D’Andrea and V. G. Kac, Structure theory of ˛nite conformal algebras,

Selecta Math. 4 (1998), no. 3, 377{418.

[5] D. Fattory and V. G. Kac, Classi˛cation of Finite Conformal Superalgebras

(preprint).

[6] L. A. Bokut, Y. Fong, and W.-F. Ke, Groebner{Shirshov bases and com-

position lemma for associative conformal algebras: an example, Contemp. Math. 264 (2000), 63{90.

[7] Ń. Ă. Ąőłãâì, đ. Ťőŋč, Ć.-Ť. Łě ĺ Ŕ. Ś. Łőńěáŋĺłőć, Ąăğĺáë Čàěą-

ŋěàă | Ÿĺàèőćă ć ăńčěąàě ĺ łőŋäőàňŋëě ăńčěąàë, Ťãŋďăň. ŕàĺłń. ňăâěň. 6 (2000), no. 3, 669{706.

Ĺŋáâĺâãâ ňăâěňăâĺłĺ ŚŐ ŘĂŊ

E-mail address: pavelsk@math.nsc.ru