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1. Introduction and summary

Study of different configurations of branes provides us information about their dynamics
and properties of gauge theories that reside in them. One such an interesting configuration
of space filling intersecting D-branes are D5-branes intersecting over 1 + 1 dimensions [[I]].
The characteristic property of such a configurations is that they describe chiral theories
in intersection domain. Further, as was observed in [f] there is an interesting symmetry
enhancement where the Poincare symmetry is enhancements from SO(1,1) to SO(1,2) and
the number of supersymmetries is doubled.! In fact, using the standard ideas of holography
one could expect that the dynamics at the 1 + 1 dimensional intersection of the two sets
of fivebranes should be holographically related to a 2 + 1 dimensional bulk theory, with
the extra dimension being the radial direction away from the intersection. However as was
nicely shown in [J] the bulk description includes two radial directions away from each set
of fivebranes, and is 3 + 1 dimensional and hence the corresponding boundary theory is
2+ 1 dimensional. More precisely, the strong coupling limit of the system is described as a
stack of intersecting NS5-branes. When all the fivebranes are coincident, the near-horizon
geometry is

R*' x Ry x SU(2)g, x SU(2)p, - (1.1)

Here, Ry is one combination of the radial directions away from the two sets of fivebranes,

and the coordinates of R%! are 29

,z! and another combination of the two radial direc-
tions. The two SU(2)s describe the angular three-spheres corresponding to (R*)s345 and
(R%)6789. The fact that ([L.1]) is an exact solution of the classical string theory equations of
motion allows us to obtain information about the intersecting fivebrane system, which is
not accessible via a gauge theory analysis.

As it is clear from ([[.1) the geometry ([.) exhibits a higher symmetry than the full

brane configuration. In particular, the combination of radial directions away from the

!For some relevant works, see [57@] .



intersection that enters R*! appears symmetrically with the other spatial direction, and
the background has a higher Poincare symmetry, 1SO(2,1), than the expected 1SO(1,1).2

This background geometry has many unusual properties and certainly deserves better
understanding. The holographic mapping between field theory living on the I-brane inter-
section and the bulk theory were studied in [fJ. On the other hand it is also well known
from the study of AdS/CFT correspondence that it is possible to derive information about
the boundary CFT theory from the study of the semiclassical string and D1-brane config-
urations in the bulk of AdSs.?

These recent developments give us the motivation to investigate semiclassical strings
in I-brane background as well. In this paper we would like to investigate multispin rotating
string and D1-brane solutions, having angular momenta in both three-spheres of I-brane
background. Our goal is to find relation between energy and corresponding conserved
charges. Unfortunately due to the limited amount of information about dual world-volume
I-brane theory we will not be able to compare them with their dual counterparts. On the
other hand we mean that it is useful exercise to study the dynamics of fundamental string
and D1-brane in such a non-trivial background.

In fact, it turns out that the presence of a non-trivial NS two form field has an im-
portant consequences for the dynamics of string or D-brane. Explicitly, in order to find
relation between energy and conserved charges we have to consider situation when string
moves on both spheres S? simultaneously. Then we find that the dependence of energy on
the conserved charges takes similar form as an ordinary relativistic relation between energy
and momenta with the exception that the conserved charges related to the motion on the
second three-sphere are functions of the charges related to the motion on the first three
sphere.

As the next step we consider the motion of probe D1-brane in I-brane background.
Study of homogeneous configurations of probe Dp-brane in similar background has been
performed in the past in many papers [[§—E1, BJ-BJ.* Our approach can be considered
as generalization of this approach when we study D1-brane with spatial dependent world-
sheet modes. We solve equations of motion and we find explicit time dependence of the
radial mode in given background. Surprisingly if we impose the condition that D1-brane
radial velocity is zero we derive conditions that have the same form as Virasoro conditions
in case of the fundamental string. Then we will be able to find relation between energy
and conserved momenta that again has similar structure as the relation that was derived
in case of fundamental string. It would be certainly interesting to study dual theory living
on I-brane and try to find corresponding states that are dual to the classical fundamental
string and D1-brane configurations.

As the possible extension of our work we suggest to study giant magnon and spike
configurations on fundamental string in I-brane background following recent works [B4-
B1]. We hope to return to this problem in future.

2An important issue is whether this higher symmetry is an exact property of string theory in the
background (EI)7 or whether it is broken by quantum effects. This issue was carefully discussed in [ﬂ}

3For review, see 7@]

4For review and extensive list of references, see @]



The organization of this work is as follows. In the next section ] we review properties
of I-brane background. In section [] we study the classical string in given background and
we find solutions of the equation of motions. In section f§ we study D1-brane probe in given
background and we find exact solutions of the equation of motion with some interesting
properties.

2. Review of I-brane background

In this section we review the background studied in work [f]. This background is known as
I-brane background and arises from the configurations of intersecting NS5-branes. Namely,
we consider the intersection of two stack of NS5-branes. We have k1 NS5-branes extended in
(0,1,2,3,4,5) directions and the set of ko NS5-branes extended in (0, 1,6, 7,8,9) directions.
Let us define

y = (x27x37x47x5)7

z = (25,27, 2%, 29) (2.1)
and presume that we have k1 NS5-branes localized at the points z = 0 and ko NS5-

branes localized at the points y = 0. The supergravity background corresponding to this
configuration takes the form
®(z,y) = @1(2) + P2(y),
Guv = Nuv » pu,v=0,1,
Jap = 62(‘1)27(1)2(00))5&5 ) Ha,@’\/ = _Ea,@’yéa&@Z ) «, /87 Y, d = 27 37 47 5 )
— 2A21=P1(0)) 5

Ingq g » Hpgr = —€pgrs0°P1, p,q,7,8=6,7,8,9, (2.2)

where ® on the first line means the dilaton and where

62(‘131*‘131(00)) = HI(Z) = %, A1 = kjllz’
1
_ o0 A
62(‘1’2 ®3(00)) = H2(y) = T—g, >\2 = k2l§, (23)
2

where we consider the near horizon limit of given background. Then the metric takes the

form
ds? = —dt® + da? + A—;dr% + A_gdrg + Ad 4+ A0 (2.4)
1 T

where ngg) and ng}’) correspond to the line elements on the unit three sphere in the form
AP = d6? + sin? 1dg? + cos? 61dy7
0<bi<Z, 0=¢1, v <2m,

ngg) = db3 + sin® 0d$3 + cos® adr)s

O<92<%, 0=1q¢o, Yo <2m. (2.5)
Finally, we choose the gauge where the non-zero components of NS two form take the form
b((1511)¢1 =\ cos? 0y, bgi)w = Ay cos? 6, . (2.6)



3. Fundamental string in I-brane background

In this section we study dynamics of fundamental string in I-brane background. Our
starting point is the Polyakov form of the string action in general background

1 ™
o= ~dma! / dodr[v=77*" grn e Oga™ — e 0o 95z barn] +

1 s
+4— / dodr/—vR®, (3.1)
a —T

where 7% is a world-sheet metric, R is its Ricci scalar and €7 = —e°” = 1. Finally, the

M

modes = , M = 0,...,9 parameterize the embedding of the string in given background.

The variation of the action (B.1]) with respect to 2 implies following equations of motion
1
4o

1 af M
b
2ma! Oale Opz Kl + 4o

Further, the variation of the action with respect to the metric components imply the

Oalv _VVQBQKMaﬁxM]_

1
e“ﬁﬁaxMﬁﬁxNaKbMN + E@[(‘I)\/—’YR =0. (3.2)

V=70 grinOar™ dga™N + 5o

constraints

47 68 1
——TVM—QB = JQMN
—|—(VO,V5$M)8M(I) + (8axM65xN)8M8N<I> —

1 1
—5%ap (avv‘s&yu’cM(%ngMN — R® + QV“V(JP) ) (3.3)

Tog = BaxMang — R+

As the first step we introduce two modes p; and po defined as
o N
r=e, ry=eviz . (3.4)

In the second step, following [P we introduce two modes r,y through the relation
1 1 1 1
Qr=—=p+—F=p, QY= —"F=p1——F=p2,
VA1 VA2 VA2 VA1

where
1 1 1 1

Q:\/—X, Tt (3.6)

Using these transformations it is easy to see that the dilaton ® depends on r only
D=0+ Py =—-Qr+ dg, (37)

where &g = ®1(0c0) + P2(c0). With the help of the variables 7,y the action for string in
I-brane background takes the form

1 ™
S = — ; / dO'dT[\/ —’y’yaﬁ(—aat({“)ﬁt + 804708[370 + aayaﬁy +

dma! J_,

+GmnOax™0px™) — eaﬁaaxmagx”bmn] —
1 ™
—4—/ dodr/—yRQr (3.8)
4 —T



where 2™ label angular coordinates corresponding to S5, S5 respectively. In the conformal
gauge Yag = Nap the constraints (B.3) that follow from the variation of the action (B.§)
take simpler form

Toow = QLO/(—BUtd,t — 07t0:t + OprOyr + 071071 + O5yOyy + OryOry +
+ 905" 05" + GrnOrx0r2™) — Q@?r,
Ty, = QLO/(—aUtagt — 0rt0;t + OprOor + O0rrdrr + Ooydsy + Orydry +
4+ 9mn 0o ™00 ™ 4 GrunOrz™0rx™) — QO2r
Ty = é(—@t@-t + 0:1057 4+ 07Y0sY + GmnOsx ™ 0rx"™) — Q0x 071 . (3.9)

Looking on the form of the background (R.4) we observe that the action (B.§) is invariant
under following transformations of fields

t'(r,0) = t(o,7) + &,

y(r,0) =y(r,0) +¢,

Yi(1,0) = Pi(7,0) + €,

Ua(7,0) = 1ha(T,0) + €y,

¢y (r,0) = ¢1(1,0) + €4,

Po(1,0) = ¢a(T,0) + €4, , (3.10)

where €, €y, €4, ,, €y, , are constants. Then it is simple task to determine corresponding

conserved charges

1 ™ 1 ™
P = / doo;t, P :—r/_ doOpny ,

2ral J_ . fige’
Py, = —%10/ /_7; do[gy, p, Or1 + by g, 05 1],
Py, = —27;, /7; do[Gyps Ortha + by, Or P2]
Py, = —2730[, /_7; do[ge, ¢, 0r 1 + by Oot1]
Py, = _27110/ /_7; do (G Or 92 + Doy Op12] - (3.11)

Note that P, is related to the energy as P, = —F.
Our goal is to study the dynamics of string that moves and wraps two spheres S%’Q

simultaneously. Explicitly, let us consider following ansatz

r=r(T), y =y(1), t = kKT,
01 = 0] = const, Y1 =wiT + nqo, o1 =117+ mio,
0y = 05 = const, P9 = WoT + Noo G2 = VT + Mmoo . (3.12)



Let us now study the equations of motion (B.9) for string moving in the background (2.4).
In conformal gauge the equations of motion for ¢,y,r take the form

Oa[n®P0st] =0, 0an™0sr] =0, 0aln®’9sy] =0 (3.13)

that we solve as

t=KkT, rT=0vT+710, Y=0,T+Yo. (3.14)

Further, the equations of motion for 8; and 65 for constant §’s take the form

A1 sin 6§ cos 6
#[V% —m? —wi 4+ n?+2wimy —21ny] =0,
(3.15)
Ag sin 65 cos 65
#[1@2 —m3 — w4 13+ 2woemg — 29m9] =0 . (3.16)
Finally, the equation of motion for ¢; in I-brane background takes the form
1
5700177 96,10,0501) — 5—0ale™Ogth1bgy,] = 0 (3.17)

2mo

that is automatically obeyed for (B.13). In the same way we can show that the equations
of motion for 7, g2, 19 are obeyed with the ansatz (B.12). Further, it is easy to see that
for

wyp =Vv, mp=ny,

Wy = Vg, mo = N9 (3.18)

the equations of motion (B.If), (B.14) are satisfied as well.
As the next step we are going to analyze Virasoro constraints (B.9). The constraint
T.. = 0 implies

A1 sin? Oivimy + M\ cos? Oiwing + Ao sin? O5voma + Ao cos? O5wamg =0 .

(3.19)
If we insert (B.1§) into (B.19) we obtain the condition
)\1 womo
A 3.20
)\2 wima ( )
that can be solved as \
mip = —ma, wWo = )\—lwl . (321)
2

Note that this solution is valid for any constant 67,. On the other hand the Virasoro

constraints T, = Ty, = 0 imply

— K2+ + vj + MWl +m3) + Ao(wi +m3)=0. (3.22)



Let us now determine the form of the conserved charges P, Py, Py, , Py,, Py, and Py, for
the ansatz (B.12)

1 1
Pt:a/i7 Py:—a’vy,

A

Py, = j[— cos® B5wy + cos?® B<my],
A2 2 ¢ 2 pe

Py, = E[_ cos” B5wy + cos” B5ma]
A

Py, = —}[— sin? Oy — cos® 0in1],
o
A

Py, = —?[— sin? 0511 — cos? O5n2] . (3.23)
o

Inverting these relations we can express wi,ws, m1 and ms as functions of conserved charges

/ /

o « .
wp = —A—l[P¢1 + P¢1] , M1 = W[Pwl Sln2 9% - P¢1 COS2 9{] 5
o o 2 2
Wy = —)\—l[PwQ =+ P¢2] s mo = W[PwQ Sin 95 — P¢2 COS 95] . (324)
2

Then using (B.22) we find the dependence of energy on the conserved charges in the form

1
)\_1(Pwl +P¢>1)2 +

M (27mi)? Ao(2mms)?

1

2 2 2
E?=P*+ P2+ "

(P¢2 +P¢2)2+

3.25
(2ma)? (2ma/)? (8:25)
where my = —ma, P, is radial momentum® and where P,,, P, are related to Py, and Py,
as
p )\QP (sin? 6 206) 4 P A2 (sin? 05 cos? 65 + cos? 05 sin? 05
= — sin” 65 — cos —
¢)2 )\1 ¢1 2 2 1/11 )\1 C082 91
A A 42 g¢

Py, = 2—2P¢1 cos® 05 + 2p, <7 (cos? 65 — sin? 07) . (3.26)

A1 A Y1 cos2 6¢

We see that in spite of the fact that angular momenta are related through the rela-
tions (B.26) the dispersion relation between energy and conserved charges takes rather
simple form. Then it would be really interesting to identify corresponding states in dual

I-brane world-volume theory.

4. D1-brane in I-brane background

In this section we generalize discussion presented in previous section to the case of D1-
brane that moves in I-brane background. Recall that the dynamics of probe D1-brane in

®Note that the motion of the classical string along radial direction in I-brane background is free when
we impose conformal gauge.



general background is governed by the action

S = Sppr+Swz,
Sppr = —ﬁ/dzée_q)\/—detA,

Aaﬁ = (%mMBﬁxNgMN + (271'0/)?043 ,
fag = 80{145 — 8514& — (27Tal)71bMNaa$Mag£CN, (4.1)

where 71 = ﬁ is D1-brane tension, &% o = 0,1,£° = 7, £ = o are world-volume coordi-
nates and where A, is gauge field living on the world-volume of D1-brane.

If we now perform the variation of (f-J) with respect to 2

M

we obtain following equa-
tions of motion for x

— 110me”?]V—=det A
—%e_q’(aMgKLaaxKBﬁxL — 8MbKLaa1'Kalg1‘L) (A_l)ﬁa v —det A+

+7104 [e_cbgMNang (A_l)ga v —det A]—

—Tlaa[efq)bMNang (Afl)ia V—detA] =0.
(4.2)

In the same way the variation of ([L.I) with respect to A, implies following equation of
motion

ule™® (A1) V=detA] =0 . (4.3)

Now we concentrate on dynamics of D1-brane in I-brane background and consider ansatz

t=xrr, r=r(t), y=y(1),
Y1 =wiT +nio, ¢ =T +mo,

Yo = woT +N90, Po = 9T + Mmoo (4.4)
and hence the matrix elements A,g take the form

A, = —r>4+72+ y2 + A\ sin? Hluf + A\ cos? le% + Ao sin? 62V22 + Ay cos? ngg
A, = )\ sin? Hlm% + A cos? 91n% + A9 sin® 92m§ + A cos? HQn% ,
A, = A\ sin? 01vymy + A cos? Orwing + Ao sin? Oavama + g cos? Oawans —
— )\ cos? 01(ving —wimy) — Ay cos? O (vang — wams) + (2w’ ) F
A, = A\ sin?01v1mq + A cos? Biwing + Ag sin® Oavama + Ao cos? Oawang +

+) cos? 01(ving —wimy) + Ao cos? O (vang — wams) — (2ma’ ) F (4.5)

where F' = F,,, 7 =0,r, 1 = 0;y. Again, it is easy to see that the time dependence of
yis y(r) = o+ vy
As the next step we use the fact that (f.3) implies an existence of conserved flux IT

e_cb(AW)A B

Narry (4.6)



Then, after some algebra, we obtain

1

VvV — det A = [_7:12A00 + M] )
V1 + e29rg2I12
M=—-A Ay + (Ar0)(Arp)°, A=A, —7?, (4.7)

where A’ and M are constants.
In order to find the time dependence of r let us consider the equation of motion for
20 =t that for the ansatz (@) implies an existence of the conserved quantity
e ®Ays

. a—
v —det A

Then using ([.§) we easily determine the differential equation for r

A = const . (4.8)

M Ao—o—]._.[2 ezQT

;o= . (4.9)
A MA? ALTE 2
The differential equation given above can be easily integrated and we obtain the result

1 MA2 — A2 _T12)g2

— ( Jg )gs eQr , (410)
h MA2—A2 112 Az A
cosh | 7Q) A AT

where we imposed the initial condition that at time 79 = 0 D1-brane is localized in its
turning point where 7 = 0.

As the next step we solve the equations of motion for ¢ 2,11 2. For example, let us
consider the ansatz ([£4) in the equation of motion for ¢;

Oa [e—¢g¢1¢l 8@@1 (A_l)ga v —det A] —0Oq, [e_q)bmwl 651/)1 (A_l)ia v —det A] =

e A, e P (A )4

=110, —— Or (b p, ———e

1 [9¢1¢1 m] + n107| $191 m

where in the first step we used the fact that g¢, 4, is constant for constant ¢y, in the second

step the fact that det A is a function of 7 only and in the final step ({.§) and ({.q). In the
same way we can show that the equations of motion for 1, ¢o, 19 are satisfied.

] =0, (411)

Let us now analyze the equations of motion for 61, 65. For constant 8, its equation of
motion takes the form

—d
e
X
\/1 + e2®1]2 \/_A-T’TAO'O' + (ATO')S(ATO')S
SA SA §(AL0)°
A = Ao 4 2(A) ) =0 4.12
X( 36, oo, A 5 0 (4.12)

Since A, contains 7 it is manifestly time dependent. Then in order to obey (1.13) we have
to demand that

0Aso :
= 2)\; sin b cos By (m3 —nl) =0,
561
0A;r :
50 2\ sin 0y cos By (wi —v3) =0 . (4.13)
1



We solve these equations by imposing following relations

mip =ny, w1 =11 . (414)
Then it is easy to see that 6?6710 = A1sinfy cos01(vymy — winy) is satisfied for (4.14) as
well. In the same way we derive

mo = ng, W = 19 (415)

from the equation of motion for #5. Then we obtain

M=%+ vz + Al(w% + n%) + )\Q(uj% + n%) ,
A, = Aln% + )\Qn% s

(AUT)S = Mwing + Aawany . (4.16)

As follows from the form of the I-brane background D1-brane possesses following conserved

currents
Jf = 558§t = —1ie gy st (A—1)§a V—det A,
T = 5855@ = 716 [g910,0501 (A7) + boyn st (A1) ]V=det A,
T = 5055;52 = 116 ga2 002 (A1) 3" + boauadsn (A1) ']/ = det A,
Ty = 5855/11 = 11" [y, 0501 (ATV) e + by, 0p0r (A1) [TV det A
T8, = s = =i ginenOata (A )3+ bisandptn (A FIVEIRA L (417

These currents are conserved as a consequence of the equation of motion:

804\73;0[ = 07 T = (t7 ¢17¢27w17¢2) . (418)

Then corresponding conserved charges take the form

2 2
P = / do J7 P, = / doJy]
0 0

2 2
P¢1’2 = A do’j%l,z’ P1/11,2 :/0 deJLQ (419)

,10,



that, for the ansatz ([£4) are equal to

P, = —m2rkA, P, =72mv,A,
)\1)\2(n2w1 — Win)TLQ
)\171% + )\Qn%

A A2 (nowi — womg)n
)\177,% + )\Qn%
)\1)\2(77,2(,()1 — wgnl)nl
)\171% + )\2”%

A A2 (nowi — wang)n
Aln% + )\Qn%

Py, =271 sin? 6, A — 277 A\ cos? Oyng I,

Pw = 2mm cos? 01A 2 + 27T\ cos? O1nq11,

Py, = 217y sin? 65 A — 2171 Ag cos? Oanoll

Py, = =211 cos? 0, A LA 2771\ cos? Oanoll . (4.20)
The remarkable property of the solution given above is that there is not any relation
between energy and angular momenta. Remember that in case of the fundamental string
an existence of this relation follows from the Virasoro constraints. Interestingly we can
find similar relation when we impose the condition 7 = 0. In fact, as follows from ([£9)

this situation occurs when

A=A Ay + (Arg) ¥ (Arg)®) — AZIP =0 (4.21)
The equation above can be solved with the ansatz

A=A, =-A,, (A,)°=0, II?=42, (4.22)

where we used the fact that for 72 = 0, A’_ = A... Using these prescriptions we derive
constraints that have similar form as Virasoro constraints for fundamental string.

Further, using (4.29) it is easy to see that the equation of motion for 6; is solved
with the ansatz (f.14) and the equation of motion for §, with the ansatz ([.15). Then the
condition (A,,)° = 0 implies

AMwing + Agngwg = 0 (4.23)

that can be also solved as )
W = wl—l s ny = —no (4.24)

A2

that has again the same form as the relations derived in previous section. Then, for (4.23)
and for A = II we obtain

P = —7m2rlls, P, =12rllv,,
Py = 27T7'1H)\1[sin2 Orw1 — cos® O1mq],
Py, = 27171H)\1[cos2 01wy + cos® O1mq],
Py, = 27T7'1H)\2[sin2 Oyws — cos? fama]
Py, = 27171H)\2[sin2 Oows + cos? Oams] (4.25)
where again wy,my are related to wy,m; through the relations (f.24) that allow to express

Py,, Py, as functions of Py, , Py, exactly in the same way as in previous section. Further,

the condition

Arr+Ayy=0 (4.26)

— 11 —



implies

K2 = vj + A (w? +n?) + Ao (ws +nd) (4.27)
and hence
1
E? = Py2 + )\—I(P¢1 + P¢1)2 + )\1(271'7'11_[711)2 +
1
+)\_(P¢2 + P¢2)2 + )\2(27‘(’7’11_[?22)2 . (428)
2

The relation given above has similar form as the relation that was derived in previous
section for special case P, = 0. Since II determines the number of fundamental strings that
propagate on the world-volume of D1-brane we can interpret the solution given above as a
bound state of II fundamental string and one D1-brane that is localized in radial direction.
It is a great challenge to find corresponding interpretation of this configuration in dual
holographic theory.

Acknowledgments

This work was supported by the Czech Ministry of Education under Contract No. MSM
0021622409.

References

[1] M.B. Green, J.A. Harvey and G.W. Moore, I-brane inflow and anomalous couplings on
D-branes, [Class. and Quant. Grav. 14 (1997) 47 [hep-th/9605033].

[2] N. Itzhaki, D. Kutasov and N. Seiberg, I-brane dynamics, JHEP 01 (2006) 119
[hep-th/050802§].

[3] L.-Y. Hung, Comments on I1-branes, JHEP 05 (2007) 07€ [hep-th/0612207).

[4] M. Berg, O. Hohm and H. Samtleben, Holography of D-brane reconnection, |JHEP 04 (2007)

013 [hep-th/0612201].

[6] L.-Y. Hung, Intersecting D7-branes, I5-branes and conifolds, JHEP 03 (2007) 071|
[hep-th/061207(].

[6] L. Grisa, Delocalization from anomaly inflow and intersecting brane dynamics, JHEP 03

(2007) 017 [hep—th/0611331]].

[7] E. Antonyan, J.A. Harvey and D. Kutasov, Chiral symmetry breaking from intersecting
D-branes, |Nucl. Phys. B 784 (2007) 1 [hep-th/06081717).

[8] E. Antonyan, J.A. Harvey and D. Kutasov, The Gross-Neveu model from string theory,

Phys. B 776 (2007) 93 [hep-th/0608149].

[9] E. Antonyan, J.A. Harvey, S. Jensen and D. Kutasov, NJLS and QCD from string theory,
lhep-th/0604017.

[10] J. Kluson, Dynamics of probe brane in the background of intersecting fivebranes,

D 73 (2006) 10600 [hep-th/0601229.

- 12 —


http://www-spires.slac.stanford.edu/spires/find/hep/www?j=CQGRD%2C14%2C47
http://arxiv.org/abs/hep-th/9605033
http://jhep.sissa.it/stdsearch?paper=01%282006%29119
http://arxiv.org/abs/hep-th/0508025
http://jhep.sissa.it/stdsearch?paper=05%282007%29076
http://arxiv.org/abs/hep-th/0612207
http://jhep.sissa.it/stdsearch?paper=04%282007%29013
http://jhep.sissa.it/stdsearch?paper=04%282007%29013
http://arxiv.org/abs/hep-th/0612201
http://jhep.sissa.it/stdsearch?paper=03%282007%29071
http://arxiv.org/abs/hep-th/0612070
http://jhep.sissa.it/stdsearch?paper=03%282007%29017
http://jhep.sissa.it/stdsearch?paper=03%282007%29017
http://arxiv.org/abs/hep-th/0611331
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=NUPHA%2CB784%2C1
http://arxiv.org/abs/hep-th/0608177
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=NUPHA%2CB776%2C93
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=NUPHA%2CB776%2C93
http://arxiv.org/abs/hep-th/0608149
http://arxiv.org/abs/hep-th/0604017
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=PHRVA%2CD73%2C106008
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=PHRVA%2CD73%2C106008
http://arxiv.org/abs/hep-th/0601229

[11]

[12]

[13]
[14]
[15]

[16]
[17]

18]

[19]

J. Kluson, Note about static D1-brane in I-brane background, |JHEP 01 (2006) 045
lhep-th/0511304].

J. Kluson, Dynamics of D1-brane in I-brane background, JHEP 12 (2005) 016
[hep-th/0510243).

A.A. Tseytlin, Spinning strings and AdS/CFT duality, hep—th/0311139.

A A. Tseytlin, Semiclassical strings and AdS/CFT, hep—th/0409294.

J. Plefka, Spinning strings and integrable spin chains in the AdS/CFT correspondence,
lhep-th/050713§.

D. Kutasov, Accelerating branes and the string/black hole transition, hep-th/050917(.

S. Thomas and J. Ward, Geometrical tachyon kinks and NS5 branes, JHEP 10 (2005) 098
lhep-th/0502229.

J. Kluson, Note about non-BPS and BPS Dp-branes in near horizon region of N Dk-branes,
VHEP 03 (2005) 071 [nep-th/0502079.

S. Thomas and J. Ward, D-brane dynamics near compactified N S5-branes, JHEP 06 (2005)

069 [hep-th/05011937).

[20]

B. Chen and B. Sun, Note on dbi dynamics of dbrane near N S5-branes, [Phys. Rev. D T2

(2005) 046009 [hep-th/050117§].

[21]

[22]

23]

[24]

[25]

[26]
[27]
[28]

[29]

[30]

[31]

J. Kluson, Non-BPS Dp-brane in Dk-brane background, JHEP 03 (2005) 044
[hep-th/0501010].

Y. Nakayama, K.L. Panigrahi, S.-J. Rey and H. Takayanagi, Rolling down the throat in
N S5-brane background: the case of electrified D-brane, JHEP 01 (2005) 052
[hep-th/041203g).

S. Thomas and J. Ward, D-brane dynamics and NS5 rings, JHEP 02 (2005) 015
lhep-th/0411130.

D. Bak, S.-J. Rey and H.-U. Yee, Exactly soluble dynamics of (p,q) string near macroscopic
fundamental strings, [JHEP 12 (2004) 00§ [hep-th/0411099].

J. Kluson, Non-BPS Dp-brane in the background of N S5-branes on transverse R? x S,
[JHEP 03 (2005) 032 [hep-th/0411014].

J. Kluson, Non-BPS D-brane near N S5-branes, |[JHEP 11 (2004) 013 [hep-th/040929§].

D. Kutasov, A geometric interpretation of the open string tachyon, hep-th/0408073.

D.A. Sahakyan, Comments on D-brane dynamics near NS5-branes, JHEP 10 (2004) 004
[hep-th/040807q].

A. Ghodsi and A.E. Mosaffa, D-brane dynamics in RR deformation of NS5-branes
background and tachyon cosmology, [Nucl. Phys. B 714 (2005) 30} [hep-th/0408015|.

K.L. Panigrahi, D-brane dynamics in Dp-brane background, [Phys. Lett. B 601 (2004) 64
[hep-th/0407134].

Y. Nakayama, Y. Sugawara and H. Takayanagi, Boundary states for the rolling D-branes in
NS5 background, JHEP 07 (2004) 020 [hep-th/0406173.

,13,


http://jhep.sissa.it/stdsearch?paper=01%282006%29045
http://arxiv.org/abs/hep-th/0511304
http://jhep.sissa.it/stdsearch?paper=12%282005%29016
http://arxiv.org/abs/hep-th/0510243
http://arxiv.org/abs/hep-th/0311139
http://arxiv.org/abs/hep-th/0409296
http://arxiv.org/abs/hep-th/0507136
http://arxiv.org/abs/hep-th/0509170
http://jhep.sissa.it/stdsearch?paper=10%282005%29098
http://arxiv.org/abs/hep-th/0502228
http://jhep.sissa.it/stdsearch?paper=03%282005%29071
http://arxiv.org/abs/hep-th/0502079
http://jhep.sissa.it/stdsearch?paper=06%282005%29062
http://jhep.sissa.it/stdsearch?paper=06%282005%29062
http://arxiv.org/abs/hep-th/0501192
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=PHRVA%2CD72%2C046005
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=PHRVA%2CD72%2C046005
http://arxiv.org/abs/hep-th/0501176
http://jhep.sissa.it/stdsearch?paper=03%282005%29044
http://arxiv.org/abs/hep-th/0501010
http://jhep.sissa.it/stdsearch?paper=01%282005%29052
http://arxiv.org/abs/hep-th/0412038
http://jhep.sissa.it/stdsearch?paper=02%282005%29015
http://arxiv.org/abs/hep-th/0411130
http://jhep.sissa.it/stdsearch?paper=12%282004%29008
http://arxiv.org/abs/hep-th/0411099
http://jhep.sissa.it/stdsearch?paper=03%282005%29032
http://arxiv.org/abs/hep-th/0411014
http://jhep.sissa.it/stdsearch?paper=11%282004%29013
http://arxiv.org/abs/hep-th/0409298
http://arxiv.org/abs/hep-th/0408073
http://jhep.sissa.it/stdsearch?paper=10%282004%29008
http://arxiv.org/abs/hep-th/0408070
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=NUPHA%2CB714%2C30
http://arxiv.org/abs/hep-th/0408015
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=PHLTA%2CB601%2C64
http://arxiv.org/abs/hep-th/0407134
http://jhep.sissa.it/stdsearch?paper=07%282004%29020
http://arxiv.org/abs/hep-th/0406173

[32] C.P. Burgess, N.E. Grandi, F. Quevedo and R. Rabadan, D-brane chemistry, [JHEP O

(2004) 067 [hep-th/031001(].

[33] Y. Nakayama, Black hole - string transition and rolling D-brane, hep—th/0702221.

[34] D.M. Hofman and J.M. Maldacena, Giant magnons, {J. Phys. A 39 (2006) 13095
[hep-th/0604135).

[35] R. Ishizeki and M. Kruczenski, Single spike solutions for strings on S2 and S3,

76 (2007) 126004 [prXiv:0705.2429].

[36] N.P. Bobev and R.C. Rashkov, Spiky strings, giant magnons and [-deformations,

D 76 (2007) 046008 [hrXiv:0706.0442.

[37] C.-S. Chu, G. Georgiou and V.V. Khoze, Magnons, classical strings and (3-deformations,
VHEP 11 (2006) 093 [hep-th/060622(].

— 14 —


http://jhep.sissa.it/stdsearch?paper=01%282004%29067
http://jhep.sissa.it/stdsearch?paper=01%282004%29067
http://arxiv.org/abs/hep-th/0310010
http://arxiv.org/abs/hep-th/0702221
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=JPAGB%2CA39%2C13095
http://arxiv.org/abs/hep-th/0604135
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=PHRVA%2CD76%2C126006
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=PHRVA%2CD76%2C126006
http://arxiv.org/abs/0705.2429
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=PHRVA%2CD76%2C046008
http://www-spires.slac.stanford.edu/spires/find/hep/www?j=PHRVA%2CD76%2C046008
http://arxiv.org/abs/0706.0442
http://jhep.sissa.it/stdsearch?paper=11%282006%29093
http://arxiv.org/abs/hep-th/0606220

