
!"#$% &''()*)&+

!" #$ %&'()*

hep!th/0412141,"PTP"113"(2005)"843!882
“ Low!energy!hadron physics!in!holographic!QCD!”

hep!th/0507073,"PTP"114"(2005)"1083!1118
“ More!on!holographic!dual!of!QCD!”

based!on:

+,-. /%012* 345678

9:;7 <=> ?@AB 4CD



E ?@AB 3FG

HI

,-

.-

/0-

1 &JKLMNOPKQMJ

1-2

34/5-

678928:

!

"

#$%&'()*+,-./

01& '2-3-./

456&

;<=>?678@ABCD-@?@ABEFGH

7 89

: ;< =

>

)?@A

)?@A



RSTR UVW 3 XYZ

[\B]^_B

67IJKL
MNOM

PQORS

XYZ TOUVW

XYZ[\]^ X_[`ab^

cdeS@fghCijVWEklmno7CH

IJKLp67qrstu?vwxyz{|7H



`a b

(}C~p�q��?��C:

:;7

��S
��RS

�� ����< ���a`]�

���a`]�

XYZ
NOcdef

:;7ghi>j3<=klmRSTRghini

opi?@AB4CDqrstu>v

�����x�rE7>���x��s��p���}CE��



��� ¡<D-pt¢<��<£¤¥OdE|o¦§nCH

E :;73FG

�E�ExcdeS<VWE|o¨©H

ª«¬�o­CEswxI@®¯;Ep°±CH

²³`´�[ *(µ' �¶·¸¹

²º\]�»` *(µ¼½�¾·¿a�ab�¾·¿À`aÁ�*(µ¼¹

|Â�sÃÄÅ?ÆÇpÈÉSÊQhCH

ËD- ��

cdeS<VWE7>=Ìs
yIwx;7 E­�§nC=>?��qH



E zKLQJ{eL|}MdOKQMJ~

! �~K L|}MdOKQMJ ���������

Í8<­�mÎsyÏtVWpÐVW<ÑÒ
?®ÓnÔC;EpÕÖ§nqH

×-Í8@®¯ØÙ<ÏtVW<ÚÛ
EFÜnC=>?��qH

²Ýa��]�¾·¿À`aÁ�*(Þ¼�ß¹

! �JN L|}MdOKQMJe ���������

Z��LcJ| <ÆÕ�à@áâ?ÐVW<ãä¤Å�0å
<VvpæçÅ?èé�H

²ê\Z·¿ë]ìbë *((í½�îë¶¶�]�*((í�ß¹

�cO{|�~KLQJ{eNOcdQK� �às���TOUVW
?ïhCÐVW?=Cð�ñ|7vwòpÕÖ§nqH



Z���LcJ|

Ðpó@ôoCXõö*^÷ø<ù

ú7q��

E Z��LcJ| 3F �

ûü÷ø��?ýrþÓnq 9õö*: ÷ø<ù@klCH

TOUÿ

!"Sû �å× '�<D-9 TOUÿ :p�CH

#

'BCD/EF GHIJK

p �a`]��<$?ª%§nC&



' �cO{|�zKLQJ{eNOcdQK�

Í7D-
(ë]ì¶�ë]��_ <v¸·)^

���a`]� *Í8VW<v

²+`Z,`·�]` *((µ�ß¹

TOUVW ~p�q��?��CÐVW

YMJ�|PKOL|
��v

Z`aY�����½�Z`aY��- *Í8VW<./p07

9*ÐVW<123Q4O56VW:



' ;<74897@ XYZ ?:L|q7&

�r�upi�G

�cO{|�zKLQJ{eNOcdQK�eg���<����>�
TOUVW;<<=@>?�o�sÐVW<@A@
BCªDEEFGhC;E�sH|§@IJ��CH

?@AB�;4� opi¡¢qg£¤>�
§ÓKÓ�×ps7E�LM?§�§�<=��CH

XYZ4¥¦§¦n¨©4ª�«�;¡rstu>�
NBþrsO4PQïQ0<RnscdeS<å×<ST�àp
UV<WXeUOÂmVv��CH

opi�©¬rstu>�
MNOM@L7�7ØÙ<YåZp}Ì>C&

:;74­ lopi®¯¨r°�u>�
ÐVWp¨©|q;[9\ü]^:<74897x_åÅ?H|Â�q&
;<`a�sØÙ<ÏtVW?bc��CÂd



1

±²

&JKLMNOPKQMJ

³´nµ¶

XYZe4·¸

¦3¹3º»

2

3

4



D8

D8

$< D4-brane e + D8-D8 pair [Sakai-S.S. 2004]

D4-brane           on        with
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acquire mass

4 dim pure Yang-Mills (at low energy)

[Witten 1998]
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(at low energy)
QCD with        massless quarks
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D4-brane on        
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E ½NNQJ{e¾OcL¿~ [Sakai-S.S. 2004]

dual

QCD with       massless quarks (at low energy)

;;� @jk|s “probe ./” @L7CH
[Karch-Katz 2002]

Quark @llCqr?mn|q D8-brane x brane <ÓÓo>H

D4-brane@§��L7qv?p�qlCH

D4

D4-brane on String theory in
the D4 background

+        D8-D8 pairs +        D8-branes
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NfD8"branes #
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9!dim!U(Nf)TOUVW

123Q4O

Reducing!

5!dim!U(Nf) Yang"Mills"Chern"Simons!VW
5!dim!TOUÿ

(SO(5)<KL��z�����?w�)

3P�O�x E <�¢<­H [See also, Son-Stephanov 2003]
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