Massive Rarita-Schwinger field in the AdS/CFT correspondence^1

O. A. Rytchkov, Steklov Mathematical Institute, Gubkin str.8, GSP-1, 117966, Moscow, Russia e-mail: rytchkov@mi.ras.ru

Abstract

In the frame of the so called AdS/CFT correspondence, we consider a massive Rarita-Schwinger field on the Anti-de Sitter space and solve its equations of motion. We show that appropriate boundary terms calculated on-shell give correct two-point correlation function for operators with spin 3/2 in the conformal field theory on the AdS boundary. The relation between Rarita-Schwinger field masses and conformal dimensions of corresponding operators is established.

Recently much attention was attracted by the new relation between string theories and conformal field theories (so called AdS/CFT correspondence), proposed in [1] and elaborated in [2, 3] (for review see [4]). In its general form it states that string theory on Anti-de Sitter (AdS) space is equivalent (dual) to appropriate conformal field theory (CFT) on its boundary. Large number of examples was investigated, however, the most important of them is provided by IIB superstring theory on AdS_5 × S^5 background which is dual to N = 4, D = 4 super Yang-Mills theory (SYM), appearing on the AdS_5 boundary. More precisely, this equivalence means that all physical exitations of the AdS bulk theory can be put in one-to-one correspondence with the composite operators of the conformal theory on the boundary. For example, the dilaton field in the bulk theory corresponds to TrF^2. Also there are relations between string theory and conformal theory parameters, namely

g_s = g^2_{Y M} 4π , R^2 α^′ = √ g^2_{Y M} N. (1)

Here α^′ and g_s are string tension and string coupling constant respectively, g_{Y M} is SYM coupling constant. R denotes the radius of AdS space. Unfortunately, all real calculations could be performed only in appropriate limits, namely g_s → 0, α^′ → 0. The first requirement means that there are no string loop corrections, the second requirement is the low energy limit in which string theory could be described by effective supergravity theory. On the SYM side we have the so called ’t Hooft limit N → ∞, in which ’t Hooft coupling constant is fixed and large g^2_{Y M} N ≫ 1. Thus, in the case of IIB superstrings we find the duality between IIB supergravity on AdS_5 × S^5 background and N = 4, D = 4 SYM with the gauge group SU(N) in the ’t Hooft limit.

Except one-to-one correspondence between bulk fields and boundary operators there is a prescription how to find CFT correlators performing calculations in supergravity [2, 3]. Namely, according to AdS/CFT correspondence the generating functional for CFT operators is equal to the exponentiated classical supergravity action I calculated on-shell with the given boundary conditions specified by the function ϕ_0 ⟨ exp (∫ ∂AdS_{d+1} d^dxOϕ_0 )⟩ CF T = exp(−I(ϕ)). (2)

Thus, in order to find the correlation functions of operators in conformal field theory, one has to solve the classical Dirichlet problem for the corresponding supergravity field on the AdS space. It gives the direct way to check the correspondence: one should compare the correlation functions expected in conformal field theories and those obtained via supergravity. In this way two-point functions of local operators corresponding to the scalar fields [3, 5, 6, 7, 8], vector fields [3, 7, 9, 10], spinor fields [11, 9], metric tensor fields [12, 13, 14], massive symmetric rank 2 tensor fields [15], antisymmetric form fields [16, 17, 18] and massless Rarita-Schwinger fields [19, 20] were investigated and the agreement with the conformal field theory results was established. Also various three-point correlation functions for these fields were examined [5, 6, 7, 9, 21, 22]. In all cases the results are in agreement with those expected in the conformal field theory.

1Based on the paper by A. S. Koshelev and O. A. Rytchkov, Note on the Massive Rarita-Schwinger Field in the AdS/CFT Correspondence, Phys. Lett. B450 (1999) 368

Our work continues this activity and is devoted to consideration of the massive Rarita-Schwinger field and finding two-point correlation function of corresponding CFT operators.

The general action for the massive Rarita-Schwinger field Ψ_μ in a d + 1-dimensional curved space is [23] S = ∫ d^{d+1}x √ g(Ψ̄_μΓ^{μνρ}D_ν Ψ_ρ − m_1Ψ̄_μΨ^μ − m_2Ψ̄_μΓ^{μν} Ψ_ν ). (3)

Here D_μ is a covariant derivative, Γ^{μνρ} = Γ^{[μ}Γ^ν Γ^{ρ]}, Γ^{μν} = Γ^{[μ}Γ^{ν]}, where Γ_μ are curved space gamma matrices connected with the flat space gamma matrices γ_a via vielbein e^a_μ: Γ_μ = e^a_μγ_a, μ, a = 0, 1, .., d. The flat space gamma matrices are subjects of the anticommutation relations {γ_a, γ_b} = 2δ_{ab}. We suppose that the background is d + 1-dimensional Euclidean Anti-de Sitter space with the coordinates x = (x_0, ⃗x) = (x_0, x_i), where x_0 > 0, i = 1, .., d. The hypersurface x_0 = 0 will be considered as the AdS boundary. The corresponding AdS metric has the form

ds^2 = 1 x^2_0

(dx^2_0 + dx_idx^i) (4)

and we can specify the vielbein as e^a_μ = 1 x_0 δ^a_μ. (5)

Below we will investigate the action (3) with rather general mass parameters m_1 and m_2. However the most interesting results are related with the Rarita-Schwinger field on AdS_5 appearing in the compactification of IIB supergravity on AdS_5 × S^5. The corresponding mass spectrum was found in [24] and consists of three sets of states:

I. m_1 = −(3/2 + k), m_2 = 0, k = 0, 1, 2, .. (6) II. m_1 = 7/2 + k, m_2 = 0, k = 0, 1, 2, .. (7) III. m_1 = 0, m_2 = −3/2. (8) (9) The action (3) leads to the equation of motion which can be written in the following form

Γ^ν (D_ν Ψ_ρ − D_ρΨ_ν ) − m_−Ψ_ρ + m_+ d − 1 Γ_ρΓ^ν Ψ_ν = 0, (10)

where m_± = m_1 ± m_2. For the future convenience we project the Rarita-Schwinger field on the vielbein introducing ψ_a = e^μ_a Ψ_μ. (11) Following [3], in order to solve this equation we will find a solution which depends only on x_0 coordinate and has a singularity on the infinity and then apply the inversion (accompanied by the rotation of the vielbein), which moves the singularity to the boundary x_0 = 0. The fields depending only on x_0 coordinate are the subjects of the following equations

x_0γ^0∂_0ψ_0 − ( d 2 + 1)γ_0ψ_0 − m_−ψ_0 = x_0∂_0χ − m_+ d − 1 γ_0χ − χ, (12)

x_0γ^0∂_0ψ_i − d 2 γ_0ψ_i − m_−ψ_i = 1 2 γ_0γ_iχ − m_+ d − 1 γ_iχ + γ_iψ_0, (13)

where we denote χ = γ^aψ_a. It is easy to see that these equations put the constraints on the fields

(d − 1 − 2m_−γ_0)ψ_0 = (d − 1 + 2m_2γ_0)χ. (14)

Taking (14) into account we get the following solution for the equations (12), (13)

ψ_0 = x^{d/2+C}

0 b^+_0 + x^{d/2−C}_0 b^−_0 , (15) ψ_i = x^{d/2+m−} 0 b^+_i + x^{d/2−m−} 0 b^−_i − − 2m_1 d(d − 1 − 2m_2) x^{d/2−C} 0 γ_ib^−_0 −

2m_1 d(d − 1 + 2m_2) x^{d/2+C} 0 γ_ib^+_0 , (16)

where C = d(d − 1) 4m_1 + (m_1 − m_2)(m_1 + dm_2) m_1(d − 1)

(17)

and b^±_0 , b^±_i are constant spinors with a definite chirality (γ_0b^+_a = b^+_a , γ_0b^−_a = −b^−_a ). Also b^±_0 , b^±_i are the subject of the additional relations γ^ib^+_i = 0, γ^ib^−_i = 0. (18) Applying O(d+1,1) transformation of the AdS_{d+1} isometry group we can map infinity to an arbitrary point on the boundary x_0 = 0. It introduces the dependence on x_i coordinates. The corresponding transformation is x_μ −→ x_μ x^2_0 + ⃗x^2

. (19)

Note that an application of this transformation changes the vielbein (5), so in order to get a solution in an old local Lorentz frame we have to transform a vielbein as follows

e^a_μ −→ L^a_b e^b_μ, where L^a_b = δ^a_b − 2x^ax_b x^2_0 + ⃗x^2

. (20)

This inversion of a vielbein is supplemented by an appropriate transformation of the spinor field [25] ψ_a −→ L^b_a x_0γ^0 + x_iγ^i √ x^2_0 + ⃗x^2 ψ_b. (21)

Note that this transformation changes the sign of gamma-matrices, so in order to recover the invariance of equations of motion, we have to change all mass signs. The above procedure, applied to the solution (15), (16) gives us bulk-to-boundary propagator for the gravitino field. The contraction of this propagator with arbitrary functions yields

ψ_0 = ∫ d^dy ( (x_0γ^0 + (x − y)_iγ^i)x^{d/2−Cγ0}_0 (x^2_0 + (⃗x − ⃗y)^2)^{(d+1)/2−Cγ0}

(1 −

2x^2_0 x^2_0 + (⃗x − ⃗y)^2

)b_0(⃗y)

− 2(x_0γ^0 + (x − y)_iγ^i)x^{d/2+1−m− γ0} 0 (x^2_0 + (⃗x − ⃗y)^2)^{(d+1)/2+1−m−γ0} (x − y)_ib_i(⃗y)

− 4m_1 d(d − 1 + 2m_2)

(x_0γ^0 + (x − y)_iγ^i)x^{d/2+1+C}_0 (x^2_0 + (⃗x − ⃗y)^2)^{(d+1)/2+1+C}

(x − y)_iγ_ib^−_0 (⃗y)

− 4m_1 d(d − 1 − 2m_2)

(x_0γ^0 + (x − y)_iγ^i)x^{d/2+1−C}_0 (x^2_0 + (⃗x − ⃗y)^2)^{(d+1)/2+1−C}

(x − y)_iγ_ib^+_0 (⃗y) ) , (22)

ψ_i = ∫ d^dy ( (x_0γ^0 + (x − y)_iγ^i)x^{d/2−m−γ0} 0 (x^2_0 + (⃗x − ⃗y)^2)^{(d+1)/2−m−γ0} (δ_{ij} − 2(x − y)_i(x − y)_j x^2_0 + (⃗x − ⃗y)^2 )b_j (⃗y)

− 2(x_0γ^0 + (x − y)_iγ^i)x^{d/2+1−Cγ0} 0 (x^2_0 + (⃗x − ⃗y)^2)^{(d+1)/2+1−Cγ0}

(x − y)_ib_0(⃗y)

+ 2m_1 d(d − 1 + 2m_2)

(x_0γ^0 + (x − y)_iγ^i)x^{d/2+C}_0 (x^2_0 + (⃗x − ⃗y)^2)^{(d+1)/2+C} (δ_{ij} − 2(x − y)_i(x − y)_j x^2_0 + (⃗x − ⃗y)^2

)γ_j b^−_0 (⃗y)

+ 2m_1 d(d − 1 − 2m_2)

(x_0γ^0 + (x − y)_iγ^i)x^{d/2−C}_0 (x^2_0 + (⃗x − ⃗y)^2)^{(d+1)/2−C} (δ_{ij} − 2(x − y)_i(x − y)_j x^2_0 + (⃗x − ⃗y)^2

)γ_j b^+_0 (⃗y) ) . (23)

Eq. (22) and (23) give the general solution to the equations of motion (10). In the same way we construct the solution for the conjugated spinors ψ̄_a, that has the same form except for the change of all mass signs.

Now we have to impose the appropriate boundary conditions at the infinity and at the hypersurface x_0 = 0. Namely, in the solution (22), (23) we keep only the terms, which vanish as x_0 goes to infinity. Note that the asymptotic behaviour of the fields essentially depends on the values of the constants d, m_1 and m_2. Moreover, different terms in (22), (23) have different limits as x_0 tends to zero. In order to be concrete, in all formulae below we suppose m_1 and m_1 − m_2 to be positive (all other cases could be studied in the same way). We denote ψ_a = ψ^′_a[b^±_i ] + ψ^{′′}_a [b^±_0 ], where we collect in ψ^′_a all terms depending on b_i and in ψ^{′′}_a all terms depending on b_0. The fields b^±_i (⃗y) define the asymptotics of x^{−d/2+m−}_0 ψ^′_a[b^±_i ]. As in the Dirac case [11] in order to obtain a square integrable asymptotics on the boundary we have to put b^+_i (⃗y) = 0. The asymptotic behaviour of the terms x^{−d/2+m−}_0 ψ^{′′}_a [b^±_0 ] is determined by the relation between two constants m_− and C. In general, due to these relations the functions b_0 could not be fixed by the boundary data, since all the terms x^{−d/2+m−}_0 ψ^{′′}_a [b^±_0 ] vanish or go to infinity as x_0 approaches zero. Thus, only b^−_i are determined by the boundary conditions. Note that in the particular case b_0 = 0 we have the following solution to the Dirichlet problem for the Rarita-Schwinger field on the AdS_{d+1} space

ψ_0(x_0, ⃗x) = − ∫ d^dy 2(−x_0 + (x − y)_iγ^i)x^{d/2+1+m−} 0 (x^2_0 + (⃗x − ⃗y)^2)^{(d+1)/2+1+m−}

(x − y)_ib^−_i (⃗y), (24)

ψ_i(x_0, ⃗x) = ∫ d^dy (−x_0 + (x − y)_iγ^i)x^{d/2+m−}_0 (x^2_0 + (⃗x − ⃗y)^2)^{(d+1)/2+m−} ( δ_{ij} − 2(x − y)_i(x − y)_j x^2_0 + (⃗x − ⃗y)^2 ) b^−_j (⃗y). (25)

The general scheme of AdS/CFT correspondence [3] prescribes us to calculate the classical action on-shell with given boundary conditions. The action for the Rarita-Schwinger field (3) vanishes on-shell, so, as in the Dirac case, [11, 13, 26] it should be supplemented with a special boundary term which should be covariant and quadratic in the Rarita-Schwinger fields [19, 20]. We take such term in the form I = I_1 + I_2, where I_1 = const · lim_{ε→0} ∫ M^ε_d d^dx √ g_εΨ̄_i(⃗x)g^{ij}_ε Ψ_j (⃗x), (26)

I_2 = const · lim_{ε→0} ∫ M^ε_d d^dx √ g_εΨ̄_i(⃗x)Γ^iΓ^j Ψ_j (⃗x). (27)

M^ε_d is the hypersurface x_0 = ε, √ g_ε is a volume element in the induced metric g_{ij} on this hypersurface.

The second structure (27) does not contribute to the correlation function of operators coupled to b^−_i , since on-shell we have γ^aψ_a ∼ b_0. The constants in (26) and (27) were determined in [27], were the approach of [28] was used.

In order to find I_1 we will substitute (23) and the corresponding solution for the conjugated spinor in (26) and rewrite it as a sum of the integrals with the similar structure. So the integral to be calculated is

G(y_1, y_2, ϵ) = ∫ d^dxε^{−d} ( δ_{im} − 2 (x − y_1)_i(x − y_1)_m

ε^2 + (⃗x − ⃗y_1)^2 ) ×

× ( εγ^0 + (x − y_1)_kγ^k (ε^2 + (⃗x − ⃗y_1)^2)^{d/2+1/2+σ} ε^{d/2+σ} ) ( εγ^0 + (x − y_2)_j γ^j (ε^2 + (⃗x − ⃗y_2)^2)^{d/2+1/2+ρ} ε^{d/2+ρ} ) × × ( δ_{in} − 2 (x − y_2)_i(x − y_2)_n ε^2 + (⃗x − ⃗y_2)^2 ) . (28)

This integral is singular in the limit ϵ → 0, if the difference between ρ and σ is not integer. Except very special cases of masses, the difference between C and m_− is not integer, so the terms mixing b_0 and b_i give a singular contribution to I_1. Therefore, if we perform the ”minimal” renormalization [5], i.e. simply drop the singular terms, we see that the generating functional does not depend on the terms containing simultaneously b_0 and b_i. So the correlation functions of operators coupled to b_i are determined by the term involving only b_i. The result for the integral turns out to be

I_1 = const · ∫ d^dy_1d^dy_2b̄^+_i (⃗y_1)

(y_1 − y_2)_kγ^k |⃗y_1 − ⃗y_2|^{d+1+2m−} (δ_{ij} − 2(y_1 − y_2)_i(y_1 − y_2)_j (⃗y_1 − ⃗y_2)^2

)b^−_j (⃗y_2). (29)

As it was noted in [5, 8], the integrals obtained after calculating the actions on-shell and taking the limit ϵ → 0 are divergent and need the regularization. It was suggested to make renormalization or to consider the integral (29) as a value of the distribution

(y_1 − y_2)_kγ^k |⃗y_1 − ⃗y_2|^{d+1+2m−} (δ_{ij} − 2(y_1 − y_2)_i(y_1 − y_2)_j (⃗y_1 − ⃗y_2)^2 ) on a test function. The Fourier transform of this distribution is F [ y_kγ^k |⃗y|^{d+2m−+1} (δ_{ij} − 2y_iy_j ⃗y^2 ) ] = const · p^{2m−1}p_kγ^k ( δ_{ij} + 2 (d + 2m_− − 3)(d + 2m_− − 1) p_ip_j p^2 ) (30)

for 2m_− + 1 ≠ 2k, where k = 0, 1, .. and p = |⃗p|. The overall factor in (30) is not important for us. Also we take into account that the test functions in (29) are subjected to the restriction γ^ib_i = 0. When 2m_− + 1 is even, the Fourier transform includes a logarithmic term F [ y_kγ^k |⃗y|^{d+2m−+1} (δ_{ij} − 2y_iy_j ⃗y^2 ) ] = const · p^{2m−1} log p c p_kγ^k ( δ_{ij} + 2 (d + 2m_− − 3)(d + 2m_− − 1) p_ip_j p^2 ) . (31) As it was noted in [8], the distributions of this type are not conformal invariant.

The general scheme prescribes to vary the unconstrained fields on the boundary, however, we have the restriction γ_ib_i(⃗y) = 0. It means that we should introduce a projection operator on this constraint, namely b_i(⃗y) = (δ_{ij} − 1 d γ_iγ_j )b̃_j (⃗y) = Π_{ij}b̃_j (⃗y), (32)

where b̃_j (⃗y) is an unconstrained field. Taking it into account and using (29) we obtain ⟨ Σ^+_{iα}(⃗y_1)Σ^−_{jβ} (⃗y_2) ⟩ = const · Π_{ik}

(y_1 − y_2)_i(γ^i)_{αβ} |⃗y_1 − ⃗y_2|^{d+1+2m−} (δ_{kl} − 2(y_1 − y_2)_k(y_1 − y_2)_l (⃗y_1 − ⃗y_2)^2

)Π_{lj} , (33)

Σ_{iα}(⃗y) is a conformal field operator which corresponds to the Rarita-Schwinger field in the supergravity. Note that the second projection operator in (33) could be eliminated by the trivial algebraic transformations, so only the first one is really necessary. The obtained correlation function coincides with the projected two-point correlation function expected in the conformal field theory for operators with spin-3/2 [29] and with the conformal dimension Δ = d 2 + m_−. (34)

For the massless case m_1 = 0 these results coincide with those obtained in [19, 20].

We have considered the action for the massive Rarita-Schwinger field in the Anti-de Sitter space and solved the corresponding equations of motion. According to the prescriptions of AdS/CFT correspondence we have required the appropriate boundary behaviour of the field, and using the special boundary terms we have obtained the two-point correlation function for the conformal field theory operators with spin- 3/2. In our approach we did not specify the AdS dimension d and the parameters m_1 and m_2 of the Rarita-Schwinger field. However, we implied that these parameters are subjected to the special relations: we supposed that the difference between C and m_− is not integer. It is easy to see that for the Rarita- Schwinger field masses in IIB supergravity on AdS_5 × S^5 [24] the above condition is satisfied.

Acknowledgements

The author would like to thank I.Ya.Aref’eva for suggesting this problem and valuable discussions of it. This work was supported in part by RFBR grant 99-01-00166 and INTAS grant 96-0457 within the research program of the International Center for Fundamental Physics in Moscow.

References

[1] J. Maldacena, ”The Large N Limit of Superconformal Field Theories and Supergravity”, Adv. Theor.

Math. Phys. 2 (1998) 231, hep-th/9711200.

[2] S. S. Gubser,I. R. Klebanov and A. M. Polyakov, Gauge Theory Correlators from Non-critical String Theory, Phys. Lett. B428 (1998) 105, hep-th/9802109.

[3] E. Witten, Anti De Sitter Space and Holography, Adv. Theor. Math. Phys. 2 (1998) 253, hepth/9802150.

[4] O. Aharony, S. S. Gubser, J. Maldacena, H. Ooguri, Y. Oz, Large N Field Theories, String Theory and Gravity, hep-th/9905111 [5] I. Ya. Aref’eva and I. V. Volovich, On Large N Conformal Theories, Field Theories in Anti-De Sitter Space and Singletons, hep-th/9803028.

[6] W. Mück and K. S. Viswanathan, Conformal Field Theory Correlators from Classical Scalar Field Theory on AdS_{d+1}, Phys. Rev. D58 (1998) 041901, hep-th/9804035.

[7] D. Z. Freedman, S. D. Mathur, A. Matusis and L. Rastelli, Correlation functions in the CF T_d/AdS_{d+1} correspondence, Nucl. Phys. B546 (1999) 96, hep-th/9804058.

[8] I. Aref’eva and I. Volovich, On the Breaking of Conformal Symmetry in the AdS/CFT Correspondence, Phys. Lett. B433 (1998) 49, hep-th/9804182.

[9] W. Mück and K. S. Viswanathan, Conformal Field Theory Correlators from Classical Field Theory on Anti-de Sitter Space II. Vector and Spinor Fields, Phys. Rev. D58 (1998) 106006, hep-th/9805145.

[10] 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. B540 (1999) 247, hep-th/9805105.

[11] M. Henningson and K. Sfetsos, Spinors and the AdS/CFT correspondence, Phys. Lett. B431 (1998) 63, hep-th/9803251.

[12] H. Liu and A. A. Tseytlin, ”D = 4 Super Yang-Mills, D = 5 gauged supergravity and D = 4 conformal supergravity”, Nucl. Phys. B533 (1998) 88, hep-th/9804083.

[13] G. E. Arutyunov and S. A. Frolov, On the origin of supergravity boundary terms in the AdS/CFT correspondence, Nucl. Phys. B544 (1999) 576, hep-th/9806216.

[14] W. Mück and K. S. Viswanathan, The Graviton in the AdS-CFT correspondence: Solution via the Dirichlet boundary value problem, hep-th/9810151.

[15] A. Polishchuk, Massive Symmetric Tensor Field on AdS, JHEP 9907 (1999) 007, hep-th/9905048 [16] G. E. Arutyunov and S. A. Frolov, Antisymmetric tensor field on AdS_5, hep-th/9807046. [17] W. S. l’Yi, Generating functionals of correlation functions of p-form currents in AdS/CFT correspondence, hep-th/9809132.

[18] W. S. l’Yi, Correlators of currents corresponding to the massive p-form field in AdS/CFT correspondence, Phys. Lett. B448 (1999) 218, hep-th/9811097.

[19] S. Corley, The massless gravitino and the AdS/CFT correspondence, Phys. Rev. D59 (1999) 086003, hep-th /9808184.

[20] A. Volovich, Rarita-Schwinger Field in the AdS/CFT Correspondence, JHEP 9809 (1998) 022, hepth/9809009.

[21] A. Ghezelbash, K. Kaviani, S. Parvizi and A. Fatollahi, Interacting Spinors - Scalars and ADS/CFT Correspondence, Phys. Lett. B435 (1998) 291, hep-th/9805162.

[22] S. Lee, S. Minwalla, M. Rangamani, N. Seiberg, Three-Point Functions of Chiral Operators in D = 4, N = 4 SYM at Large N, Adv. Theor. Math. Phys. 2 (1998) 697, hep-th/9806074 [23] P. van Nieuwenhuizen, Supergravity, Phys. Rep. 68C (1981) 189.

[24] H. J. Kim, L. J. Romans and P. van Nieuwenhuizen, Mass spectrum of chiral ten-dimensional N = 2 supergravity on S^5, Phys. Rev. D32 (1985) 389.

[25] S. Ferrara, A. F. Grillo and G. Parisi, The Schadow Operator Formalism for Conformal Algebra.

Vacuum Expectation Values and Operator Products, Lett. Nuovo Cim. 4 (1972) 115. [26] G. E. Arutyunov and S. A. Frolov, Quadratic action for type IIB supergravity on AdS_5 × S^5, JHEP 9908 (1999) 024, hep-th/9811106 [27] R. C. Rashkov, Note on the boundary terms in AdS/CFT correspondence for Rarita-Schwinger field, Mod. Phys. Lett. A14 (1999) 1783, hep-th/9904098 [28] M. Henneaux, Boundary terms in the AdS/CFT correspondence for spinor fields, hep-th/9902137 [29] G. M. Sotkov and R. P. Zaikov, Conformal invariant two and three-point functions for fields with arbitrary spin, Rept. on Math. Phys. 12 (1977) 375.