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@ D-brane and gauge theory
% D-brane &3 ?
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% more realistic examples

p=0~3
® D4-brane xN. on S' with ¢(@# 7+ 2m) = —w(a*,r)
— v | [Witten 1998]
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o The above D4 system + D8-D8 pair x N [sakai-S.s. 2004
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% Dp-brane ﬁe’f: (black Dp—brane ##)
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4) Gauge/String duality
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* example [Maldacena 1997]
° AdS/ CFT WG (omam)

Anti de Sitter ZERS Conformal Field Theory

D3-brane| =) | String theory in AdSg x S°
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N=4 Super Yang-Mills =~  String theory in AdSs x S°
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% Consistency check

N=4 Super Yang-Mills =  String theory in AdSs x S°

4dim U(Nc) gauge theory AdSs:
Ap, Y x4, ¢ X6 ~02 - WH2+ -+ (%)= -1

HIMEORIIG:

Conformal sym SO(2,4) Isometry

R-ERME SU(4) ~ SO(6) Hm 50(394) X 5056)

) X i b X g AdSs S®
FARARAE ORI L : (Gubser-Klebanov-Polyakov, Witten 1998] String partition function
A Y with ¢(z,2) = ¢o(z)
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5) Application o QCD
% pure Yang-Mills O BENIPRICSHDseah  [Witen 199%]
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* Wilson (P OIVGKOV) IOOp [Rey-Yee, Maldacena 1998]
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% Adding quarks isaaiss. 20
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% Chiral Svmme',' ry breaking [Sakai-S.S. 2004]
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% Hadrons in the model

4 M background (&
RS x R? x §4

2P (y, 2) D8-brane
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® Closed strings glueballs
@ Open strings on D8 mesons
o D4 wrapped on S* baryons
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% Quantitative tests for QCD

Meson mass

(Our model vs Experiment)

[Sakai-S.S. 2004, 2005]
[Hashimoto-Sakai-S.S. 2008]

Mmass 0 aq o
exp.(MeV) | 776 1230 1465
our model | [7T76] 1189 1607
couplings ratio [1] 1.03 0.911
coupling our model experiment Properties Of nucleons
fr [92.4 MeV] 92.4 MeV
Ly 0.584 x 1073 | (0.1 ~0.7) x 1073 — our result | exp.
Lo 1.17x 1073 | (1.1 ~1.7) x 1073 (r }; 0.742fm | 0.806 fm
Lz | —-351x1073| (2.4 ~4.6)x 1073 (232 | 0.742fm |0.939fm
Lg 8.74 x 1073 | (6.2~7.6) x 1073 (r >1f 0537 fm | 0.674 fm
Lio | —-874x1073| —(48~6.3)x 1073 drmo | 68 176
gp 0.164 GeV? 0.121 GeV? g4 0.734 1.27
Gaipr 4.63 GeV 2.8 ~ 4.2 GeV
Input parameter [£2 D71+
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5) Summary and Outiook
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