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Abstract

e We study baryons in SU(N) gauge theories, according to the gauge/string corre-
spondence based on IIB string theory.

e The baryon is constructed out of D5 brane and N fundamental strings to form a
color singlet N-quark bound “baryons”

e In the confining phase, we find that quarks in the baryon feel the potential in-
creasing linearly with the distance from the vertex.

e At finite temperature, we could find k(< N)-quark baryons.

Baryon and D5-brane
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(A. Brandhuber, et al. JHEP 9807:020,1998)
Baryon in SU(N) gauge theory
the strings stretched between the boundary of the AdSg and the D5-brane wrapped
on the Ss
(E. Witten(’98))
Background geometry and the D5-brane embedding
The supergravity background of N D3-branes with R-R scalar.
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The dual gauge theory of this background is in the confinement phase.

The gg—potential is given by the energy of the U-shaped string is linear for large L region.
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Family of solutions for ¢ = 2.8 and r(0) = 1.49, 1.39, 1.30,1.09,0.99 for the curves
from the above. The right hand side shows the solutions for v = 0.2 and r(6,) = 1.39
(the upper) and 0.19 (the lower).

These solutions have cusps at

6 =7 and 0 = 0 for v = 0.2
6 =7 for v =0

Baryon configuration and no-force condition

‘We consider here the case of v = 0.
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where v, = 9g7|g_ -
the energy of the F-string and its r-directed tension at the point r¢ are obtained as
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the forces of F-strings should keep a valence with that of the D5-brane.
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where, Gy is self-dual Ramond-Ramond field strength
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where vol(S%) = sin? 61vol(S%) = sin® 67 sin? 65 sin? 63 sin 64
and F(2> = dA(l) is the U(1) worldvolume field strength.

We fix the world volume coordinates of the D5-brane as £€% = (t,0,05,...,05), and
7 and Ay depend only on 6. Then, the embedded configuration of the D5 brane is

s = T5Q4R4/dtd95in4 0(— /e (r2 + 1/2) = F2, +44,)

where, Q4 = 872 /3 is the volume of the unit four sphere, and / = 8/86.
We define the dimensionless displacement as D = ~— 1 555 . Then,
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the gauge
field equation of motion is
gD = —4sint 0

The solution to this equation is
3 3 3
D= D(v,6) = {7(V7r — 6) + — sin 6 cos 6 + sin 90059}
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We eliminate the gauge filed in favor of D.
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where we used T5Q4 R* = N/(372a’).
Then, the equation of motion is given as
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T&C):ré% , at r = re¢
where T&C) denotes the value of ry at r = re. the sign of ré,c) and r; should be the
same.

Baryon mass and distance between quark and vertex
We can set the following constant h from the action of the F-strings
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by eliminating r; wiht a constant h, the distance L between the quark and the vertex
and the string energy FE is given as
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the total energy of the baryon is given as

E = NEp + Epj

E-Lq_v plots for ¢ = 2.0, R = 1, rmax = 20. The upper (lower) curve shows the baryon
energy E (the vertex energy Epjs).



