Received: June 2, 2000, Accepted: june 2, 2000

HYPER VERSION

The trace anomaly of the (2, 0) tensor multiplet in background gauge fields

Ruben Manvelyan^∗ and Anastasios C. Petkou

Department of Physics, Theoretical Physics University of Kaiserslautern, Postfach 3049 67653 Kaiserslautern, Germany E-mail: manvel@physik.uni-kl.de, petkou@physik.uni-kl.de

Abstract: We study the trace anomaly of the (2, 0) tensor multiplet in d = 6 in the presence of a background SO(5) vector field acting as a source for the R-current. Using both a free-field theory calculation and AdS_7/CF T_6 correspondence, we find that only one of the two possible anomaly structures is non-zero and that its coefficient at strong-coupling differs by the well-known overall factor 4N^3 from the corresponding weak coupling result. We also discuss the relevance of our result to studies of the R-current anomaly in the (2, 0) multiplet.

Keywords: AdS-CFT Correspondance, Anomalies in Field and String Theories.

∗On leave of absence from Yerevan Physics Institute

Contents

1. Some general remarks 1

2. Trace anomaly and R-current correlation functions in the (2, 0) tensor multiplet 2

3. The free-field result 5

4. The strong-coupling result from AdS_7/CF T_6 correspondence 6

5. Discussion 8

1. Some general remarks

The conjectured AdS/CFT correspondence [1] provides a rare tool for studying the strong coupling dynamics of certain gauge theories. Up to now, the correspondence has found its best application in studies of the conjectured duality between type IIB string theory on AdS_5 × S^5 describing the dynamics of N coincident D3-branes and the large-N, large-g^2_{Y M} N limit of N = 4 SYM in d = 4 with gauge group SU(N). This so-called AdS_5/CF T_4 correspondence is the prototype example for all possible dualities between various compactifications of string/M-theory and gauge field theories.

Of particular importance in establishing the AdS_5/CF T_4 correspondence are studies of the trace and the SO(6) R-current anomalies in N = 4 SY M_4. Such studies have revealed, among others, the field theory interpretation of the parameter N, which in the string theory picture corresponds to the number of the coincident D3-branes, as being the dimension of the gauge group. Since the operators in the gauge theory transform under the adjoint representation of an SU(N) gauge group, the conformal anomaly in the large-N strong coupling regime differs from the corresponding weak-coupling value by an overall N^2 factor. Then, as the conformal anomaly is in the same supermultiplet with the R-current anomaly [2], the large-N strong coupling value of the latter also differs by the same overall factor N^2 from the corresponding weak-coupling value [3, 4, 5, 6].

Recently, [7, 8, 9, 10, 11, 14] there has been growing interest in studying the AdS_7/CF T_6 correspondence as another example of the duality between string/Mtheory and gauge field theory. Explicitly, this form of the correspondence is conjectured to encode the duality between M-theory compactifications on AdS_7 × S^4 and the maximally supersymmetric (2, 0) tensor multiplet in d = 6. The former theory describes the low energy limit of N coincident M5-branes. The latter is a mysterious, strongly coupled six-dimensional CFT without a free coupling parameter. Nevertheless, there also exists in d = 6 a free (2, 0) tensor multiplet which would, presumably, describe the weak-coupling regime of the above mysterious theory. In studying the AdS_7/CF T_6 correspondence one naturally focuses on the conformal and R-symmetry anomalies of the boundary CF T_6 theory. Conformal anomaly studies have revealed a remarkable property [9, 10, 11]: the Weyl-invariant part of the conformal anomaly in the strong-coupling regime of the (2, 0) multiplet differs by an overall 4N^3 factor from the corresponding weak-coupling anomaly, the latter being calculated using free-fields. The field-theoretic interpretation of the overall 4N^3 factor — yet alone of the N parameter — is far from obvious in this case and it is conceivably related to some as yet unknown realization of gauge invariance in higher dimensions.

As supersymmetry relates the trace and the SO(5) R-current anomalies (the energy momentum and the R-current are in the same supermultiplet), it is important that studies of the trace anomaly are compatible with the well-known result [12, 13] for the the R-current anomaly of the (2, 0) theory. In this work we present an explicit calculation of the trace anomaly of the (2, 0) tensor multiplet in the presence of a background SO(5) vector field, both using a free-field realization and also using AdS_7/CF T_6 correspondence. In this way our calculation yields respectively the weak- and the strong-coupling results for the trace anomaly. In the next section we briefly review the structure of the trace anomaly in d = 6 in the presence of background vector fields and discuss its connection to the coefficients of the two- and three-point functions of R-currents. Then we present our calculation. The free-field calculation is done using Seeley-de Witt coefficients while for the strong-coupling calculation we rely on AdS_7/CF T_6 correspondence. We find that only one of the two possible trace anomaly structures is non-zero. We attribute the result to the maximal supersymmetry of the (2, 0) tensor multiplet. The strong-coupling result differs from the weak-coupling one by an overall factor 4N^3. Finally, we discuss the relevance of our result to the well-known results for the R-current anomaly of the (2, 0) tensor multiplet in d = 6.

2. Trace anomaly and R-current correlation functions in the (2, 0) tensor multiplet

Let V_μ(x) = V^A_μ (x)T^A, μ = 1, . . . , d be a general conserved current of a d-dimensional CFT. In the case when this coincides with the R-current of the (2, 0) multiplet in d = 6, T^A denote the adjoint generators of SO(5). When the theory is coupled to a background vector field A^A_μ (x), even in flat spacetime the trace of the energy momentum tensor acquires an (external) anomaly which up to total derivative terms can be written as [6]

⟨T^μ_μ (x)⟩ = α_V F^{A, ν}_μ F^{B, λ}_ν F^{C, μ}_λ f^{ABC} + β_V ∇^μF^A_{μν} ∇^λF^{A, ν}_λ , (2.1)

where F^A_{μν} (x) is the standard field strength of A^A_μ (x). Notice in (2.1) the presence of two different structures in in contrast to the d = 4 case where only one structure appears. An important property of the parameters α_V , β_V in (2.1) is that they are intimately connected to the parameters appearing in the two- and three-point functions of the R-current V^A_μ (x). Such a connection follows from the observation that the external trace anomaly is tied to the short distance singularities of renormalized n-point functions. In the case of interest here, assuming a coupling to the background vector field of the form ∫ d^dx √ g g^{μν} A^A_μ (x)V^A_ν (x) we can follow [16] and write the general renormalization group equation as ∞∑ k=1 1 k! ∫ d^6x_1 √ gg^{μ1ν1} · · · d^6x_k √ gg^{μkνk} × ×A^{A1}_{μ1} (x_1) · · · A^{Ak}_{μk} (x_k) μ ∂ ∂μ ⟨V^{A1}_{ν1} (x_1) · · · V^{Ak}_{νk} (x_k)⟩_R = (2.2) = ∫ d^6x √ gg^{μν} (x)⟨T_{μν} (x)⟩ . The subscript R in the first line of (2.2) denotes the renormalized n-point functions which depend on the arbitrary mass parameter μ. Taking suitable functional derivatives of (2.2) with respect to A^A_μ (x) we can, in principle, connect the parameters which appear in n-point functions of J^A_μ (x) with the possible terms in the trace anomaly. Then, the importance of (2.2) is based on the fact that in a CFT the twoand three-point functions of conserved currents are determined for general d up to a number of constant parameters. Specifically, for the case of the conserved current V^A_μ (x) one has [17] ⟨V^A_μ (x)V^B_ν (y)⟩ = δ^{AB} C^{(d)}_V [(x − y)^2]^{(d−1)} I_{μν} (x − y) , I_{μν} (x) = δ_{μν} − 2 x_μx_ν x^2

, (2.3)

⟨V^A_μ (x)V^B_ν (y)V^C_λ (z)⟩ = f^{ABC} (x − y)^{d−2}(x − z)^{d−2}(y − z)^d × × I_{νσ}(x − y) I_{λρ}(x − z) I_{σβ} (X) t_{μβρ}(X) , (2.4) X_μ = (x − y)_μ (x − y)^2 − (x − z)_μ (x − z)^2 , t_{μνλ}(X) = A^{(d)} X_μX_ν X_λ X^2

+ B^{(d)} (X_μδ_{νλ} + X_ν δ_{μλ} − X_λδ_{μν} ) ,

Therefore, had one been able to provide the explicit relation between the parameters C^{(6)}_V , A^{(6)}, B^{(6)} and α_V , β_V , the calculation of the latter two would reduce to a calculation of the former three. In such a case, one could utilize the well-known AdS_7/CF T_6 calculations for the two- and three-point functions of conserved currents [3] to calculated the trace anomaly.

Using differential renormalization arguments, the parameter β_V was evaluated in terms of C^{(6)}_V as [6]

β_V =

C^{(6)}_V π^3 960 . (2.5)

The corresponding result for α_V is still missing, however on general grounds one expects it to be a linear combination of A^{(6)} and B^{(6)}.

The above show that both the weak- and the strong-coupling values of the trace anomaly parameters α_V and β_V for the (2, 0) tensor multiplet can be obtain from the corresponding values of C^{(6)}_V , A^{(6)} and B^{(6)}. The weak-coupling values of the latter three parameters can be found using a free-field realization for the theory as [6]

C^{(6)}_{V,free} = 5 π^6

, B^{(6)}_{free} = 9 2π^9

, A^{(6)}_{free} = 3 π^9

. (2.6)

The strong-coupling values can be found using AdS_7/CF T_6 correspondence which requires the consideration of maximal supergravity on AdS_7.^1 The relevant part of the supergravity lagrangian is L = − 1 4g^2_{SG7} ∫ d^7x̂ √ g F^A_{ij} (x̂)F^{A,ij}(x̂) , i, j = 0, . . . , 6 , (2.7) from where one obtains [3, 4]

C^{(6)}_V = 120 π^3g^2_{SG7}

, A^{(6)} = 72 π^6g^2_{SG7}

, B^{(6)} = 108 π^6g^2_{SG7}

. (2.8)

The important remaining piece of information is the value of 1/g^2_{SG7} . This can be read from the general results for d + 1 = 4, 5, 7, given in [6]. One considers the equations of motion of gauged supergravity in 4, 5 and 7 dimensions correspondingly in the presence of non trivial scalar fields in the coset space SL(n, R)/ SO(n). The SO(n) group corresponds to the R-symmetry group of the boundary CF T_d. The result is 1 g^2_{SGd+1} = n(n − 2) 4d(d − 1) 1 2κ^2_{d+1} = 1 2κ^2_{d+1} 2 (d − 2)^2

, (2.9)

where we have used the relation n = 4^{d−1}_{d−2} [18]. Then, from (2.6) and (2.8) we obtain^2

C^{(6)}_V C^{(6)}_{V,free} = B^{(6)} B^{(6)}_{free} = A^{(6)} A^{(6)}_{free}

= 4N^3 . (2.10)

1We consider the euclidean version of AdS_{d+1} space where dx̂^idx̂_i =^1_{x20} (dx_0dx_0 + dx^μdx^μ), with μ = 1, . . . , d. and x̂_i = (x_0, x_μ). The boundary of this space is isomorphic to S^d since it consists of R^d at x_0 = 0 and a single point at x_0 = ∞.

2It is important to point out that the general result (2.9) is compatible with all known calculations of two- and three-point functions in d = 3, 4, 6 (see e.g. [15]). In particular, for d = 3 we obtain C^{(3)}_V /C^{(3)}_{V,free} = B^{(3)}/B^{(3)}_{free} = A^{(3)}/A^{(3)}_{free} = N^{3/2}4 √ 2/3π which shows that the ratio between the strong- and weak-coupling values for the two- and three-point functions in d = 3 is N^{3/2}4 √ 2/3π. This irrational overall factor coincides with the one found in [8] in studies of the two- and three-point functions of the energy momentum tensor.

Then, from (2.5) and (2.10) we obtain

β_V = 4N^3β_{V,free} =

N^3 192π^3

, (2.11)

Our result shows that the strong-coupling value of the trace anomaly parameter β_V differs from its weak-coupling value by an overall 4N^3 factor.

3. The free-field result

In the absence of a result such as (2.5) for the trace anomaly parameter α_V , we have to rely on some other method for calculating the trace anomaly (2.1) both in the weak- and also in the strong-coupling regimes of the (2, 0) tensor multiplet. In each case, agreement with the result (2.11) would be a strong test for our calculation.

The weak-coupling values of both coefficients α_V and β_V can be calculated by the method of Seeley-De Witt coefficients using a free-field realization of the (2, 0) tensor multiplet. Following [10] we can evaluate the anomaly in d = 6 from the Seeley-De Witt coefficient b_6 for the general second order Laplace operator

Δ = −∇^2 − E , (3.1)

where ∇_μ is a covariant derivative with normal bundle connection [∇_μ, ∇_ν ] = F_{μν} and E is a matrix endomorphism. The general formula for b_6 is (see [10] and references therein)

b_6 = 1 (4π)^3 ( α_6 + 1 6 α^3_2 + α_2α_4 ) , (3.2)

α_2 = E , (3.3)

α_4 = 1 6 ∇^2E + 1 12 F^2_{μν} , (3.4)

α_6 = 2 6! [ 8(∇_αF_{μν} )^2 + 2(∇^αF_{αμ})^2 + 12F_{αβ}∇^2F^{αβ} −

− 12F_α^μF_μ^β F_β^α + 6∇^4E + 30(∇_αE)^2 ] . (3.5)

We have to evaluate b_6 for fermions and bosons taking into account the following identities

∇_αF_{μν} ∇^αF^{μν} = 2∇^μF_{μα}∇^ν F_ν^α − 2F_α^μF_μ^βF_β^α + ∇_αJ^α_1 , J^α_1 = F_{νμ}∇^μF^{να} − F_ν^α∇_μF^{νμ} . (3.6)

The last total derivative term in (3.6) is not important here as it can be cancelled by adding local counterterms [20], therefore we can drop it in our calculation.

For scalar bosons we have

F_{μν} = F^A_{μν} T^A , E = 0 , Tr (F_{μν} F^{μν} ) = −C_φF^A_{μν} F^{A,μν} , Tr ( F_α^μF_μ^βF_β^α ) = − 1 2 C_φf^{ABC} F^{A,μ}_α F^{B,β}_μ F^{C,α}_β , b^s_6 = C_φ ( ∇^αF^A_{αμ} )_2

(4π)^360 + C_φf^{ABC} F^{A,μ}_α F^{B,β}_μ F^{C,α}_β (4π)^3180

. (3.7)

The corresponding spinor contribution is

F_{μν} = F^A_{μν} T^AI_ψ , E = 1 2 F^A_{μν} T^Aγ^{μν} , Tr (F_{μν} F^{μν} ) = −C_ψ(Tr I_ψ)F^A_{μν} F^{A,μν} , Tr ( F_α^μF_μ^βF_β^α ) = − 1 2 C_ψ(Tr I_ψ)f^{ABC} F^{A,μ}_α F^{B,β}_μ F^{C,α}_β , b^f_6 = −

C_ψ(Tr I_ψ) ( ∇^αF^A_{αμ} )_2

(4π)^315 + C_ψ(Tr I_ψ)f^{ABC} F^{A,μ}_α F^{B,β}_μ F^{C,α}_β (4π)^3180

. (3.8)

From (3.7) and (3.8) we can calculate the free-field result for the total trace anomaly of the d = 6, (2, 0) tensor multiplet in the the presence of external vector fields and up to total derivatives terms we obtain

⟨T_μ^μ(x)⟩ = b^s_6(x) − b^f_6 (x) = ( ∇^αF^A_{αμ} )_2

(4π)^315 ( C_φ 4 + C_ψ(Tr I_ψ) ) + f^{ABC} F^{A,μ}_α F^{B,β}_μ F^{C,α}_β (4π)^3180 ( C_φ − C_ψ(Tr I_ψ) )

= C^{(6)}_{V,free}π^3 960 ( ∇^αF^A_{αμ} )_2 + 0 · f^{ABC} F^{A,μ}_α F^{B,β}_μ F^{C,α}_β . (3.9) The get from the second line to the third in (3.9) we used the general expression for C^{(6)}_{V,free} [17] and also the following selection rule obtained in [6]

C_φ = C_ψ(Tr I_ψ) , (3.10)

for the free-field realization of the (2, 0) tensor multiplet. The value of β_V read off from (3.9) coincides up to an overall 4N^3 factor with (2.11), which is a consistency test for our calculation. We also obtain α_V = 0 as a direct result of the selection rule (3.10).

4. The strong-coupling result from AdS_7/CF T_6 correspondence

To calculate the anomaly coefficients in the strong coupling limit we use the AdS action (2.7) and follow the methods developed in [9, 21]. For that, we have to consider the on-shell dependence of (2.7) on the boundary value of the gauge field and then extract the logarithmic divergence. This is achieved by solving the equations of motion for the Yang-Mills field A_i(x̂) ≡ A^A_i T^A = (A_0(x_0, x_μ), A_μ(x_0, x_μ)) in AdS. These equations are significantly simplified by choosing to work on the gauge A_0 = 0, which is a natural gauge condition preserving gauge invariance on the boundary. In this gauge the equations of motions following from (2.7) are ^∇_j F^{ji} ≡ 1√ g ∂_j (√ gF^{ji} ) + [ A_j , F^{ji} ] = 0 ,

^∇_μF_{μx} = 0 , x^{d+1}_0 ∂_0 (x^{−d−1+4}_0 F_{xμ}) + x^4_0 ^∇_ν F_{νμ} = 0 . (4.1)

Then, following [21] (see also [22]), we expand the vector fields around the conformal boundary in a power series as

A_μ(x_0, x_μ) = ∞∑ k=0 x^k_0 A^{(k)}_μ (x_μ) , F_{0μ} = ∂_0A_μ = ∞∑ k=1 kx^{k−1}_0 A^{(k)}_μ (x_μ) , (4.2)

F_{μν} (x_0, x_μ) = ∞∑ k=0 x^k_0 F^{(k)}_{μν} (x_μ) = ∞∑ k=0 x^k_0 ( ∂_μA^{(k)}_ν − ∂_μA^{(k)}_ν + k∑ l=0 [ A^{(l)}_μ , A^{(k−l)}_ν ] ) . (4.3)

The boundary value of the vector field is A^{(0)}μ (x), consequently in order to be able to extract the logarithmic singularity of the action (2.7) we have in the following to introduce a suitable IR regulator in the x_0-integration. Here we just mention that a simple expansion such as (4.2) implemented with a suitable IR regularization of the x_0-integration can be easily shown to give the correct conformal anomaly for massless scalars in any dimension. Substituting (4.2) and (4.3) into (4.1) we obtain ∞∑ k=1 (2 + k − d)kx^{k+2}_0 A^{(k)}_μ = − ∞∑ k=1 x^{k+3}_0 ∇_ν F^{(k−1)}_{νμ} − ∞∑ k=1 x^{k+4}_0 k∑ l=0 [ A^{(l)}_ν , F^{(k−l)}_{νμ} ] , ∞∑ k=1 kx^{k−1}_0 ∇_μA^{(k)}_μ = − ∞∑ k=2 x^{k−1}_0 k−1∑ l=1 l [ A^{(k−l)}_μ , A^{(l)}_μ ] , (4.4)

where ∇_μ = ∂_μ + [A^{(0)}μ , . . .]. The equations (4.4) can be recursively solved for all k. Here we consider only the relevant to us cases k = 1, 2, . . . when we obtain the following set of solutions

A^{(1)}_μ = 0 ,

A^{(2)}_μ = − 1 2(4 − d)

∇_ν F^{(0)}_{νμ}^{(d=6)}= 1 4 ∇_ν F_{νμ}(0) , ∇_μA^{(2)}_μ = 0 ,

A^{(3)}_μ = 0 . (4.5)

Plugging in (4.5) into (2.7) we can extract the logarithmic term as − 1 4g^2_{SG7} ∫_∞ ϵ dx_0 x_0 ∫ d^6x ( 8A^{(2)}_μ A^{(2)}_μ + 4F^{(0)}_{μν} ∇_μA^{(2)}_ν ) = ln ϵ 1 8g^2_{SG7} ∫ d^6x ( ∇^μF^{(0)}_{μν}

)_2 . (4.6)

In (4.6) we used the standard procedure to obtain the regularized generating functional for the boundary CFT_6 by considering the x_0-coordinate as an IR regulator in the bulk (x_0 ∈ (∞, ϵ), ϵ → 0) which corresponds to an UV regulator in the boundary μ = 1/ϵ dropping at the same time all bulk UV divergences. Then, from (2.8) we finally get by virtue of (2.10)

⟨T^μ_μ (x)⟩_{AdS7} = 0 · F^{A,ν}_μ F^{B,λ}_ν F^{C,μ}_λ f^{ABC} + C^{(6)}_V π^3 960 ( ∇^μF^A_{μν} )_2 . (4.7)

5. Discussion

Our results (3.9) and (4.7) for the trace anomaly of the (2, 0) multiplet in the presence of external gauge fields were obtained in the absence of external gravity. They are characterized both by the manifestation of the overall 4N^3 as one goes from the weak-coupling (free-fields) to the strong-coupling regime and also by the vanishing of the one of the two possible structures (namely α_V = 0). The latter fact can be attributed, as seen from (3.9), to the selection rule (3.10) which in turn may be viewed as a manifestation of maximal supersymmetry both in the supergravity and also in the boundary CFT_d.

Moreover, the results above are connected to the well-known results for the Rcurrent anomaly [2]. The structure of the supersymmetry algebra in d = 6 is, however, quite involved and an explicit relation between the trace and the R-symmetry anomalies has not appeared in the literature as yet. Nevertheless, a separate discussion of the known results for the trace and R-current anomalies of the (2, 0) multiplet might be useful.

In the absence of an external gravitational background the R-current anomaly is given by the following 8-form

I^{free}_8 (F ) = 1 3 · 2^4 [ p_2(F ) + 1 4 p_1(F )^2 ] , (5.1)

p_1(F ) = 1 2 tr F̃^2 , p_2(F ) = − 1 4 [ tr F̃^4 − 1 2 tr F̃^2 ∧ tr F̃^2 ] , F̃ = i 2π F . (5.2)

Eq. (5.1) gives the anomaly I_6 in the six-dimensional theory via the descent equations d(δI_6) = δI_7, I_8 = δI_7. Notice that, at first sight, the descent formalism seems to give two possible linearly independent structures for the six-dimensional anomaly. This has to be compared with our trace anomaly results (3.9) and (4.7) which involve only one structure.

The R-symmetry anomaly of the strongly-coupled (2, 0) multiplet has been also evaluated requiring the cancellation of the total anomaly of N M5-branes when one takes into account the inflow anomaly [12]. The result in the absence of external gravity is [13]

I^{(2,0)}_8 (F ) = 1 3 · 2^4 [ (2N^3 − N)p_2(F ) + N 4 p_1(F )^2 ] . (5.3)

Now, if AdS_7/CF T_6 correspondence is valid, one should be able to recover the large- N limit of the latter result by considering the maximally supersymmetric N = 2 gauged SUGRA in d = 7. Namely, one should find a result which lifted to 8- dimensions should read I^{(AdS/CF T )} 8 (F ) =

2N^3 3 · 2^4 p_2(F ) . (5.4)

One then observes that (5.1) and (5.4) seem to imply that the R-symmetry anomaly has different structure in the weak (free-fields) and the strong-coupling regimes. This in turn implies some kind of renormalization of the R-symmetry anomaly as one goes from the weak to the strong coupling regimes and it is reminiscent to the corresponding result for the trace anomaly of the (2, 0) multiplet in an external gravitation background in which at least the Euler density term seems to be also renormalized [10, 11]. Moreover, by virtue of supersymmetry (5.1) and (5.4) seem to indicate that the corresponding result for the trace anomaly in the presence of external vector fields, but in the absence of external gravity, would also be renormalized as one goes from the weak to the strong-coupling regimes. Such a conclusion appears to be, at first sight, incompatible with our result (3.9) and (4.7) i.e. that the structure of the trace anomaly is the same in both the weak and the strong coupling regimes. It is conceivable that a better understanding of supersymmetry in d = 6 might resolve this apparent puzzle.

Acknowledgments

We wish to thank G. Arutyunov and R. Minasian for very enlightening discussions and also S. Frolov and especially A. Tseytlin for very useful correspondence. We would also like to thank the organizers of the Workshop “Duality, Strings and M- Theory” in E.S.I., Vienna, where this work was initiated, this for their worm hospitality and financial support. The work of R.M. was partially supported by Alexander von Humboldt Foundation and by the INTAS grant No:99-590. The work of A.C.P. was supported by Alexander von Humboldt Foundation.

References

[1] J. Maldacena, The large-N limit of superconformal field theories and supergravity, Adv. Theor. Math. Phys. 2 (1998) 231 [hep-th/9711200];

S.S. Gubser, I.R. Klebanov and A.M. Polyakov, Gauge theory correlators from noncritical string theory, Phys. Lett. B 428 (1998) 105 [hep-th/9802109];

E. Witten, Anti-de Sitter space and holography, Adv. Theor. Math. Phys. 2 (1998) 253 [hep-th/9802150];

O. Aharony, S.S. Gubser, J. Maldacena, H. Ooguri and Y. Oz, large-N field theories, string theory and gravity, Phys. Rep. 323 (2000) 183 [hep-th/9905111].

[2] D. Anselmi, D.Z. Freedman, M.T. Grisaru and A.A. Johansen, Nonperturbative formulas for central functions of supersymmetric gauge theories, Nucl. Phys. B 526 (1998) 543 [hep-th/9708042];

D. Anselmi, J. Erlich, D.Z. Freedman and A.A. Johansen, Positivity constraints on anomalies in supersymmetric gauge theories, Phys. Rev. D 57 (1998) 7570 [hep-th/9711035].

[3] D.Z. Freedman, S.D. Mathur, A. Matusis and L. Rastelli, Correlation functions in the CF T_d/AdS_{d+1} correspondence, Nucl. Phys. B 546 (1999) 96 [hep-th/9804058].

[4] G. Chalmers, H. Nastase, K. Schalm and R. Siebelink, R-current correlators in N = 4 super Yang-Mills theory from anti-de Sitter supergravity, Nucl. Phys. B 540 (1999) 247 [hep-th/9805105].

[5] A. Bilal and C.-S. Chu, A note on the chiral anomaly in the AdS/CFT correspondence and 1/N^2 correction, Nucl. Phys. B 562 (1999) 181 [hep-th/9907106].

[6] R. Manvelian and A.C. Petkou, A note on R-currents and trace anomalies in the (2, 0) tensor multiplet in D = 6 AdS/CFT correspondence, Phys. Lett. B 483 (2000) 264 [hep-th/0003017].

[7] P. Claus, R. Kallosh and A.V. Proeyen, M5-brane and superconformal (0, 2) tensor multiplet in 6 dimensions, Nucl. Phys. B 518 (1998) 117 [hep-th/9711161]; E. Bergshoeff, E. Sezgin and A.V. Proeyen, (2, 0) tensor multiplets and conformal supergravity in D = 6, Class. and Quant. Grav. 16 (1999) 3193 [hep-th/9904085].

[8] F. Bastianelli, S. Frolov and A.A. Tseytlin, Three-point correlators of stress tensors in maximally-supersymmetric conformal theories in D = 3 and D = 6, Nucl. Phys. B 578 (2000) 139 [hep-th/9911135].

[9] M. Henningson and K. Skenderis, The holographic Weyl anomaly, J. High Energy Phys. 07 (1998) 023 [hep-th/9806087].

[10] F. Bastianelli, S. Frolov and A.A. Tseytlin, Conformal anomaly of (2, 0) tensor multiplet in six dimensions and AdS/CFT correspondence, J. High Energy Phys. 02 (2000) 013 [hep-th/0001041].

[11] A.A. Tseytlin, R**4 terms in 11 dimensions and conformal anomaly of (2, 0) theory,

hep-th/0005072.

[12] E. Witten, Five-brane effective action in M-theory, J. Geom. Phys. 22 (1997) 103 [hep-th/9610234].

[13] D. Freed, J.A. Harvey, R. Minasian and G. Moore, Gravitational anomaly cancellation for M-theory fivebranes, Adv. Theor. Math. Phys. 2 (1998) 601 [hep-th/9803205]; J.A. Harvey, R. Minasian and G. Moore, Non-abelian tensor-multiplet anomalies, J. High Energy Phys. 09 (1998) 004 [hep-th/9808060];

K. Intriligator, Anomaly matching and a Hopf-Wess-Zumino term in 6d, n = (2, 0) field theories, hep-th/0001205.

[14] A. Cappelli, G. D’Appollonio, On the trace anomaly as a measure of degrees of freedom,

hep-th/0005115.

[15] G. Arutyunov and S. Frolov, Three-point green function of the stress-energy tensor in the AdS/CFT correspondence, Phys. Rev. D 60 (1999) 026004 [hep-th/9901121].

[16] A. Petkou and K. Skenderis, A non-renormalization theorem for conformal anomalies, Nucl. Phys. B 561 (1999) 100 [hep-th/9906030].

[17] H. Osborn and A.C. Petkou, Implications of conformal invariance in field theories for general dimensions, Ann. Phys. (NY) 231 (1994) 311 [hep-th/9307010].

[18] I. Bakas, A. Brandhuber and K. Sfetsos, Domain walls of gauged supergravity, Mbranes and algebraic curves, hep-th/9912132;

G. Arutyunov and S. Frolov, Four-point functions of lowest weight cpos in N = 4 SY M_4 in supergravity approximation, hep-th/0002170.

[19] I.R. Klebanov and A.A. Tseytlin, Entropy of near-extremal black p-branes, Nucl. Phys.

B 475 (1996) 164 [hep-th/9604089];

I.R. Klebanov, World-volume approach to absorption by non-dilatonic branes, Nucl. Phys. B 496 (1997) 231 [hep-th/9702076].

[20] M.J. Duff, Observations on conformal anomalies, Nucl. Phys. B 125 (1977) 334;

M.J. Duff, Twenty years of the Weyl anomaly, Class. and Quant. Grav. 11 (1994) 1387 [hep-th/9308075];

S. Deser, M.J. Duff and C.J. Isham, Nonlocal conformal anomalies, Nucl. Phys. B 111 (1976) 45;

L. Bonora, P. Pasti and M. Bregola, Weyl cocycles, Class. and Quant. Grav. 3 (1986) 635;

S. Deser and A. Schwimmer, Geometric classification of conformal anomalies in arbitrary dimensions, Phys. Lett. B 309 (1993) 279 [hep-th/9302047]; D.R. Karakhanian, R.P. Manvelian and R.L. Mkrtchian, Trace anomalies and cocycles of Weyl and diffeomorphism groups, Mod. Phys. Lett. A 11 (1996) 409 [hep-th/9411068];

T. Arakelian, D.R. Karakhanian, R.P. Manvelian and R.L. Mkrtchian, Trace anomalies and cocycles of the Weyl group, Phys. Lett. B 353 (1995) 52.

[21] S. de Haro, S.N. Solodukhin and K. Skenderis, Holographic reconstruction of spacetime and renormalization in the AdS/CFT correspondence, hep-th/0002230.

[22] M. Taylor-Robinson, More on counterterms in the gravitational action and anomalies,

hep-th/0002125.