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(F-T vy ) LT _
a " Ve/q 2. 552 (5 o= \2] g
+2%7; [aq —(V,x4,) ]vq

:ﬂjdtdz;/qz%

2 ZZ ot

T 5”(Wq+27qEZ) _(t_tq_;/qZ){(—Z}/qz(Vq 'éq)_zzy‘? [g:_(quéq)z:l)}+ -

W =T, =V, 2) (28 + 272G, -8V, + 2775 [ 82 - G, %) W, )|

2
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g 27y [~ (0, < 8,) |+ (71,7, + (F )75 (1, - 8,7, +

0, (F=F)zys [ & - (V,xd,)" |- 272 (V, -3,) — 274 (V, -8,V -

~2*y & - (V,xa,)" |V

1 1 1
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=—2jdtqdz S'w+2y,Fz)| T o U o S =
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q
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2y, (F—T,)? +4zy;¥, - &, (F—T,)* +22°y, (F - )*[a] — (V, x&,)"]+
= 2y NI+ AN (V, - d,) + 22 g
—4yazl(F-T,)-V,1-82%,[(F—F,) -V, 1(Y, -&,) —42° g [(F - F) -V, 1[&; - (V, x&,)°]
27 -1,)
A
—47[(F -T,)-V 1+ 42 [(F -T) -V, ][8% - (V, x&,)’]

FG2rx2 (o & \2
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— 2228 (F —F)[a2 - (V, x&,)2]+ 2,V22" — 22"y V2 (a2 — (V, x &,)°] - .

22y (F T, (V, -&,) + (7 =T, )2y 02 + 22y 2 (F =T, )2 (V, - &,) + 2292y (F =T, )2[&2 — (7, ¥ &,)] +
+ +223;/:\7§(\7q -a,)+ ;/3\7&‘22 - 2;/5\752[(? =) -\7q]—422\7qzy§(\7q -a,)[(F-T)-,]-

227y [(F - T,) -V, 1[&; - (V, x&,)°].

~3zy2(Vid) +V)a, ) -3y, Viv) — 62y (7, -8, )iV —}

—32%[4% - (V, x&,)° [\,

2)-3(X-X) (R-X)'t, = (F ~F)'(F —F)! x{

DE =7 (=7 [ 827, (0,8) +738)) ] =

=37y (F-T)'V,(F-F)'a) —3zy2(F - F)'a,(F-F)'V) =

=32y [(F ~ 1) -V, 1I(F ~7)-8,]-3272[(F = F)- &, ][(F ) -V, ] =
_627/; ([{(F_Fq) _vquz} -VqJ[{(F— Fq)_vquz}'an) =

627 ([[(F 1) 0,1V, ][[(F - F,)- &1~ 7,2(7, -&,) ]) =
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=62y, (V,-8,)(F - )V (F - )V} =
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=-627,0, A~ o |- |-

=627, 7, -8){[(F 1) +00i2" =2, 200 = 7)1 ]9, ~[[0 ~7)~Ty7,21x7, ] | =

=62y (V, -8,)(F —F,)V? —62°/%V! (V, -&,) +122°y V2 (V, -8, )[(F —F;) -V, 1+ 622 (¥, - &, )[(F — F,) x V,] -0 =
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|’|8f <|a-BF | AxB[*
N

=-32%,[4; - (¥, x&,)°][(F-1)-V,] =
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=32°y,[a; — (v, xd,) I,V

(-6272[1(F~7)-V,JI(F ~T,)-8,1 ]+ 62°73[(F ~T,) -V, 1(7, - &) + 62° 79, [(F ~T,) - 8,1~ 62°7,7: (7, -&,) ) -

=3y, (F—T,)°V2 =3y32%V; + 6y 220 [(F —T,) -V, 1+ 3y, [(F —T,) x U, I’ =62, (¥, -&,)(F —T,)*V. —

=| —62°yV} (V, - @,) +122°V] (V, -8,)[(F - T,) -V, 1+ 62y, (V, -8, )[(F - T, ) xV,] -

—32%y[a2 - (V, x&,)21(F —,)2V2 — 32V, [a7 - (V, ¥ &,)] + 62% 5V2[&2 — (V, x &,)1[(F — F,) -V, ]+

+32%y,[87 — (V, x@,)"|[(F - F ) x VT’

1,2 s
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2;/q(f—|¢q)2 +4Z;/;\7q -éq(f—Fq)Z +2227;(f—fq)2[é§ s\ xéq)2]+

1 _ o - Cors L
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1 o = _ o oy _ o re o =
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Abstract

One of the basic problems in physics is radiation by a moving, classical, charged
particle. In this thesis, using the AdS/CFT correspondence in the supergravity
approximation, we study the energy density radiated by a heavy quark subjected to an
external force in the vaccum of the strongly coupled N= 4 supersymmetric Yang-Mills
theory.

After computing the energy density radiate by the quark and the radiated power for
the case where the quark trajectory in bounded, we obtain some unnatural features for
those as compared to the corresponding classical results. As follows:

e The energy distribution shows the same space-time localization as the classical
radiation that would be produced by the heavy quark at weak coupling.
e The radiated energy is anisotropy in the non-relativistic limits.

e The presence of some regions with negative energy density in the non-
relativistic limits.

We find these strange results are artifacts of the supergravity approximation, which
will be corrected after considering string fluctuations.

Key Words: String Theory, The radiation by heavy quark, AdS/CFT Correspondence
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