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string theory - - - a candidate of an unified theory for 4 interactions

open strings - - - need a boundary condtion

closed strings

put Dirichlet b.c. on open strings - - - Dp-brane
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Dp—branes in d-dimensions



now think of a N D3-brane system:

(4d. N = 4SYM ... CFT
low energy limit_ < (strong coupling region)
string theory on AdS--- AdS

(classical solution)

N D3 — brane system

AdS/CFT correspondence:

they are equivalent theories,
since we are looking at a same system from different point of view
if it holds, for some observable, you can say:

(quantum calculation in s.c.r.) = (classical calculation)

gauge theory side string theory side



to check the correspondence, hang down a string from a probe
D3-brane to this system and close the contour, then you will get a
corresponding Wilson loop on both theory side.

N D3-brane probe D3-brane

W-boson

«1 gauge theory side

AdS TRIgAE probe D3-brane

W-boson

. Adé"o')'i‘f‘ﬁ .
w2 string theory side



so (W(C)) is conjectured to be a minimal surface in string theory
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13 an image of a minimal surface
notes:

4d. SYM - -- QCD
Wilson loop - - - confinement

an investigation of Wilson loop in 4d. SYM in great detail is
interesting and meaningful.



def. of Wilson loop is

Wk, 0)|c = %Tr P exp| /C As(iA i + [%]9:6)]

]’121/2/3/4/ i:5,6,7,8,9,10
think of supersymmetric(BPS) Wilson loop which satisty BPS eq.:
0 W~ (if+|x|#)(eot+xe1)=0

some BPS solutions are known and for some of them, it is shown that
1 loop corrections cancel out exactly:
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and believed that they do for all order. - - - not yet confirmed




what I have studied:

1. relationship between BPS eq. and 1 loop Feynman diagram
calculations by thinking of small perturbation around a known
solution. i.e.

(i THx* 4+ T'0%])(eg+ T*x"eq) =0
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tried to get x-dep. of 0 for each order of 0 in both side, but not yet
finished.



2. get the general solutions for BPS eq.

(ix+\x|@)(eo+xel):0@<1+i%¢)(ixeo+\x|wel)=0

then BPS eq. is

Mo =0, M El—H%@
v =Eifeo+|x|dxe,

constructing v with 0-eigen vector vpof M — 0 = 0 (x*(t))

2. has been solved by

. 1. check
2. discuss about & = 0



