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¥ nown result

o Dp-brane world-volume is non-commutative 1f open string
ends on Dp-brane with Neveu-5chwarz field 73,

New result (Snzdovid, hep-th/ 0408051

e The dilaton field & turns the coordinate in &, direction
to commutative one

Method

e ‘We apply cancnical method

» We treat boundary condilions as primary constraints
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Definition of the model

Action
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o — (&) (pp=0,1,...,0- 1) space-time coordinates

— %o =10,1) wr:rrld sheet coordinates
~ x{&1(i =0,1,...,p) Dp-brane coordinates

¢ Open string propagates in «"" dependent background

— metric tensor G;m
— dilaton field ]
— antisymmaetric tensor field B = By

— {7{1} gauge field, living on Dp-brane A,
— medified Born-Infeld tield strength
Fow= B, (0,4, — 3A)5 3

[ E

o Conformal gauge, g3 = L’ﬂ:'r;‘a-j — RIF = 2AF
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Action depends on F —— no conformal invariance
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Solution of the space-time field equations

¢ Conditions on world-sheet conformal invariance

-Sg: = R;.I:l-l' T %FPPETF}:_IHT + Eﬂlufl-y — D

L —
s, 2= P
B = DpFp, — 20pF,, =0

r D — 26 .
ﬁq — ‘JTTH 3 —— R _l_ T-'];_‘EFHFJ..F“PU = 4_Dyﬂ|u = "-iﬂ- —— D

a, = 8,®, F.pe is field strength of the field F .,
e Exact solution

Gu(z) =G, = const, Fu(z) = Fu = const
o(x) = g+ a,z’, (a, = const)

for a® = ﬁﬂ'%gﬂ

e Chose for simplicity
_F;w—}‘j:ij and @y, —Fr Q4
-G,.=0 foo p=ie{0,1,..,p}
v=a¢€{p+1,.., D1}
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Cananical analyzes
Soazdovic. Rep-th/ 0304085

e — Canonical variables ', ., £,

— Canonical Hamiltonian H. =71 - 7T.
— Energy maomentum tensor components
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i [G’UJZJ_JL1+L:,E_{?) —i——f_*.',l_ FII@_;;_J
Ar % SRRl BT
— Virasoro algebras
RS O S O - R S Ll ealen 0
e Currents on the Dp-brane
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— Projection operators
r S 'y (L 0k,
P{:: .. FH = Lranaa— =
J a2 b e
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Open string boundary conditions

e Boundary conditions

(25 0 25
M = !
o R N O

g =

« o F » Meumann boundary conditions
arbitrary variations dz‘ and 4 I on the string endpoints
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0 0.5 : if
i — —= —2Ra,x

g P

s “ - — Dirichlet boundary conditions

fixed edges of the string drt gy = 0

e In terms of the currents

. _ : i
v = Y -+~ g A EE— IJ'-'—EIJ"‘IL | 3 =
.'|:|| _]
nr. e _!_ ~ - B - P
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Constraints

. 0 i .
o Consider 7" |55 and v 45: as primary constraints

e Using Poisson brackets

o dial—a o deg=cdilfe Ll i TR

— Diarc consistency conditions generate two infinity sets
’rgﬂjlaz = () and "}'(”]I.ﬂz =0, (n>21),

= {H, 7" M} = 07 {7i- + (=1)"vis}

Y™ = {H, "V} =87 [v- + (—1)"7.]

— In compact form

K

F.il:ﬂ'} = Z uf {n} D} — 'T'z-‘:":r) +eix(—o)

IEEU‘

crn T
Po)=) —,fr“ '(0) = v-(0) + 7+(~0)
=0 it
— On the other endpaint

Tile) = ) ——— o ﬂ] () = vi_(0) + 7t (27 — o)

n>0

ECIEN w-#“]cw} =v_(0) + 7+ (27 — o)
n>0 1!
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e Periodicity
— Only arguments of positive chirality currents differ
= Yigl—C) = i+ (27 — &) Yil—o) =, (27 — )

— All currents and all variables ', m;, " and 7
are periodicineg: o — o+ 2w

e All constraints weakly commute with hamiltonian
{H:, Ti(0)} =T(o), {H.,T'(c)} =T'(o)
there are no more constraints

e Algebra of constraints
{Ti(0).,T(8)} = —kGy6 (0 — &), {l(e),T(5)} =0

[[i(e).T(7)} = —2xa;8' (o — 7).

were we introduced effective metric tensor

G-.ij = Gij . 4kaPqu'Fﬁ'}'

— We will refer to it as the open string metric tensor,
the metric tensor seen by the open string

l - - —

e Conventions: GY  inverse of G

Vi=G9v; V?=G9Wy,
1*“ ek G"ijvj Vﬂ T Grl_;mvj

e Fora® # 0 all constraints are of the second class

Dilaton field contributicn to non-commutativity Zlatibor 2004



Solution of the boundary conditions

e Introduce Dirac brackets or solve constraints
e QOpen string variables qi, i, [, P zf*',, Py f_, P

g BT g i i

g (o) = [f (o) += [—ﬂ'l] , §(o) =

pilo) = 5 [mi(0) +mi(=0)] , Bi(@) =
fo) =3 [Flo) + F(=0)] , f(o) = 5 [F(e) = F(~0)]

p(o) = 5 [x(0) + m(~0)] , P(0) = 3 [n() = m(~0)]

e The constraints in terms of open string variables

1 1 i ;
(o) = 2(FP )i p; + b + ,:ru.:.-, p— &Giiq" — 2ra;f

I(o) =P — 2xa;q"
— Symmetric and antisymmetric parts separately vanish
— Antisymmetric (bar) variables in terms of symmetric ones

i 2, = ij T k b
ﬁizD-r qrz_(PTF:JJ(Prjipk—l__JEp)
I 2a
_ (aF)
ﬁ:ﬂ! f:( ajpi
KL
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Effective theory

e The original variables in terms of new ones

2 = & 7 a i L
" t]'i o —IIF"|I ..'F}U/ eler (FTJ,'AEJI[; = u",,ﬂ') T, =
. Dl

e
.F:_]F—l—l::“;Fr ] der1 Py, =

e Effective energy-momentum tensor in terms of new variables

Ti[z'(q', pi, p)s 7i(pi), F(f, pi), 7(p)] = Te(q', pi, f- P)

— has exactly the same form as 1.

—F Gi'i:j - GU "—]:F—ELPTAQF;” ;
..Fij—}j‘;f_i.':ﬂ, ':E'—}':i':‘i‘nﬁ—ﬂ{qi
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Non-commutativity in presence of dilaton

e Poisson brackets between the ccu:rclinates

Separate the center of mass, x_ = %fﬂw doz' (o)
(o) =zt + X*(0o)
| | | -1 o=0=@&
{X(e); X' (3)} = 8% 1l oe=wn=7C
0  otherwise
K

e Geometrical meaning: induced metrics on M| defined
by the condition ®(z) = const

T (D=1) =~ IRME o o1 5 B
P U_G:‘_j * P t'j—Gi;

= o
Uij_—G{D I:IFFLQG{E LJ GIJZ(G_‘iFGD—]_"FJU

e Similar as in the absence of dilaton field

I - . .y - .
0¥ = —GeFegGV. Gy =(G-4FGTIF) Y

e Conformal part of metric F' commutes with z

{F(0),2'(5)} =0
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Commutative Dp-brane direction

e Component & = a;z' commutes with all other coordinates
T L —
a; P =:{) — a;0" =0
{z(g),2’(d)} =0

e The presence of dilaton field linear in coordinates decreases
the rank of the antisymmetric matrix ©% by 1

It turns one coordinate, in a; direction, to commutative
one

e Symmetric and antisymmetric string parameters
— Closed string

FI 4167 = (GG
— Open string: dilaton free case
ij ij —1 —1 \ij
HﬂjiiGEJff:(G HiGE_,F_ir}U
— Open string with dilaton (the case of the present paper)

) = 1 F .‘.-[ _-.- ] % i
kO %GH—I = (Gp I1.Gyp )
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