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Type [1B supergravity

] 7 ks
e ﬁ-f{frf]'r\-"’ —detGR - aﬁddi A sd® + ¥ Hy A +Hy

5 : Fe e ;
--E"‘.Fl Aoaly 4 f'q}.ll:'g R o Ef‘:, Ak + Cy A Hy A F3)}
Hy = dBy, F, = dCy, Fy = dCy, Fy = dCy, Fy = Fy—CoAHy, Fy = Fs—CahHy.
Solution Angate:
ds? = H~ 13 drids’ + HY*(dp” + p*df® + 8 padxr™dx™)

By =d(H™dz" A ... A dz®) + «d[H  dzg A ... Ad2®)

H is a harmonic function of the transverse space



Supergravity solution of N D3-branes in flat 10D space

ds’ = f{r)" 2 =dt® + dz} + dz2 + dzd) + F(r)"Hdr? + rd?),

1
) - ——
+ o

Let r — 0, near-horizon geometry = AdS, geometry
Limits in parameter space

K? 1

" = el d TYTER
ama 2w (g5 p V)Y

drg, = Gy n

Let g, — 0, N — oo Type 1IB supergravity in AdS; x 5°

== N=4 SYM at the strong 't Hooft coupling A = g5 N



D-brane action
Spar = —Tp ||IrrF+:f"_d.[f-"j‘3[{Huh + By + 2raFy,)'?

]-r'll"i- = e

DBI brane action reduction
Let gap = ngp. By =0, 0 — (1,
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Klebanov-5Strassler Supergravity solution, deformed conifold

To get N=1 Super Yang-Mills of gauge group SU{N) Klebanov and Strassler
consider adding M D5-branes wrapped on 52 in addition to N D3-branes at
the conifold singularity, then the gauge group is changed to SU(N+M) x
SU(N).

ds® = h-dn drde” + hi(dr® + ridst. )
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rr.!l.n.'r

1 1
sl o F=M,—~fH=_ﬁ.'
{Eﬂ}’nJ{. (2x)a e
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dsgna = ;[d‘*’ + cos 8y ddy + cos Oydgs)” + EEL (d6? sin® 8,d¢?),
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Maldacena and Nunez considers N D5 branes wrapped on a two sphere
ingide & Calabi-Yau manifold. Bound states of N D5-branes wrapped on a
two-sphere inside a CY threefold == N=1 SU(N) SYM

Twisting of normal bundle

De=10

There is usually no solution to the equation (8 + w)e =0
One is adding a gauge field then the equation becomes d + ww 4 = (),
One then let w = A, then one needs to solve de¢ = 0.

Iij spl3) £ Sols) wifh sr“n comnachion 7 £ M&J&j
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Maldacena-Nunez Solution, resolved conifold
Wrapping on a 2 sphere = 7D supergravity and uplift to ten dimension
5D effective action:

S=a'-? f B rdpe™ (A8 RSk - 28,98'g — 1/28,a8 ae + V)

Gy = g,V = 4 + 2¢7% — ’_:3’1 :~%_. By assuming functions k,g,a

depend on p only we get a SUGRA solution.
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Az

dp” + L?S (™ = 'J‘_aﬁ}.

2g
g e B e 1
ds* = e (dz] 5 + Az{dﬁ' -+ sin” fdg” ) ryee] )

—_—
¥ 3
= H™V3(dx} s+ 2e3d0) + H' P (dp®+p de3) + H'? {2(do® +0° () +cos Bdg)?).

A7 = Ng,a .w™ parametrizez the 3-sphere, and the gauge feld A® is
written as; A' = = Aad#, A? = Aasin fdg, A* = — A cosddg.
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