Renormalization Group Methods to Solve
Dynamical Chiral Symmetry Breaking

Ken-Ichi Aoki
Institute for Theoretical Physics
Kanazawa University

gbbogbogoboouogobogoooobbuooobbuoobboooboo
gbodbboodobbobbuoobboobbooobooobboobbobboon
goooag

1. 00004040

00000000000000000000000 1/200000000000000
gboogdbbuodgbbuobbobobuooooboooboouoobuoonobuooon
OO0O0LO ROOODOOODOD 2000 220000000000 L0OROOODO
ooobooobobobooboobobobLob RODDODOObDODOODO
gobboggoobd

gbbbbuodoooooobbbbouoooooobobbboooooobboboba
OoobooooobLOLbobooRORODOODOOOODOODODOOODLDODO
goodbdboboooboobboobbuoobbuoobooooobobobboon
DboobgoooboboboboobooobobLo RObDODODODOOODO
gobboodggobooggboouogan

oobooboobobooboooooobooooboobooboooobLOo ROOD
gboogbbodgbuogbbuoobbooobooooboooobboobbobboon
4-00o0ooogbobooooobbobobooooboobbboo 4boooobbbooon

LORODODODODOODOOODOOOOODOOOOOOOOOO /2000000000
gboogdobbuodgobbuoobuoboodgbboobobobbuooobboobboon
Oooobooooboobboo0oboobob0obD LoROODDOO 20000000
DooooooboooLbO ROOODOOORDO LOOOOODOOOO0OOODOOODO
O0LOROOOD40000000000000000000OOOOOO /200000
goboboooodaon

Lo ROODOOOODOOODOOODODOOODOODOODODOODLODODOD
goobodbooboobbooboboooboobobboobuoobbooboboon
gbodobdboobbuodobbodgbuoobboobbodobboobuoobboon
gboobodboogbobooobooobooobbooouoobooboobboon
goodgbbodbogoboobobooobboboooboobboobboboboon
gogdgbbuobbuooboogbuobbboobouooubbuoooboooobooo
gobboogoobooagoo



2. 00000000bbooo
gbogobogoboogoboobboobboob 200bboobbolobobg
guodgoogobgbobbbbtbodboodoouooooouoooooooon
goodgbbogbbbobooobogobobbuoobbooobooobooooboan
guogdgbbbooobobbbuoooobboooodgbbbooobbbbo
gboobbbgbogobobboboooboobboboobboboobobonn
goboogoogobooobboobbobooboobboobuoobbboooo
gboboodbooggbboobboobuoooobboobuoobbuoobboon
000 1/200000000000000000000C0O0O000OOOO0OOOOOO
goodboboooboboobboobboobobobobobuoobbuoobboon
gbooogboboobuogbbuoobbuoobbuoobobobobobboobboon
goboooog
gbooboboboboboobooobobooboboobobomooboobon
gboodgbbodgbbdobooboboboobboobboooboobboooon
gooobbodbboobbooooboboobboooobboboboobboon
OO0 QChUOOOoOoooooooocboooboooooooooonooooongn
godgdooboobobboobbbbbbobobbbobbbooubouoooooago
OOoO0obOoooooooobOoooobooLbo ROODOOODOOOOOODODOO
000000000000 1/200020000000000000000000000
gobbouggbbbooggobbboooobobuoooobbobooooon
gbbbgdbbooooboooubbooobbobobbuoobbbooboo
oboobooobobooboboobobobobboobbo Lo rROObDOODODO
gbooobobogbbdooboboobboooooooobooobbobooooboo
guoddobooobobobaobobbodubotbodgouuoouoooooooogo
gooo
gbbbgbbobobuogbboogbooobboobobouoobbooooboo
gobobobobboobbbbobbbobobobbbbouodooooooooooon
OO0D000O00ooO0ObO0ooooQChbobbObOoooboOoboobooOoboooboDo
OooobooobooboooboooboQecboooooobobooobooooobooon
gobobooggbbooogd
gbogbobodubouogobbuoobbboboodgbbooobooooboo
guoddoogobgobbobbbobodboogooogouooboooon
goobodbogbboobooobooooobbobobooobooboboooobn
guoddgobgoobobuobobobbboobbougguououououoooooooooon
gobobooooboboobobobobbobbobobbobbbbodoooooooboooon
gooogoboboooooboooobooobobbuoobbuobooobooboboon
gobouobobbbooobobbuooobbboooobbboooobboooobd
gobbooogdgbobouooobbbboooon

2



gbgubbuogoboobbobooboboobooboobobooboboobaon
OO00000O0bO00obO0obO0oobooboboboooooQCboooooooobooo
gbodgbbodbuoobbobboobuoobbooboooboobbooboaon
obooobooob400b0b00b00000bO0bDU0OO0bO0ObOobOobDO0OLODROODO
goddooooooboobbbobboboodoodooouodoooooogo
gbobooboooobbobuoboobobobooesb 40000 ooboobd
gobobooggboboogobbooooobbbbooobbboo

LOROODDOOOODODOOOODODOOOODDODOUOOOODbDUOOODLDDO
godgogooobooobboobbbbbobobbooooooouooooooon
OOooobobboobOoboooooooboboooobooboobooooQebogn
gobogoboogobbogobodgbu4-0bobbugbogoboboooboooo
OOooooboobooobooobooboobooboooboobobbooooooeD
OOooooooooboboooooooboboooQQbuoobooboboooooogoo
goggbbuogbbuogboogobooooboboobbobuoobbuoobboon
gobbooogagn

. 0b0o0ouguoobooon
oooooQQCboooboooooobobooobooboobobobobobooooon
gogbobuogoodbobodbboobbuoobbooboobbooboooboooo
gbodgbbodgobbobbuoobbobobbooobbodobboobbobboon
goboboooogbboooobbbbooooon
gbobbbooooggoobbbbooogoooooboboooooooboboobod
goboooobobbooobbooooboooboobboooobboooboobboa
gbodgbbuodbbuodobbuoooouoboooboooboooobooboon
goboogobbboooobbuooobbuooobbboobbooooobbbod
googodboooobobooobobbooobbooobboobooooobbooboon
gbodgbbogbuogbobbboobuoobbuooboooboobbooboon
gboodgbbodgbuogbobuogboboobobooboooboobbobboon
goboboog
gbogbobuogugobbbogbbooobobodgbbooobbooobon
OooQCcbobooboooboooooooobbooboobboobonoobooooDoon
godbogobogoboogoboobuobooboboobboboouoboboon
gbodgbdboodbobodobuodooobuoobboobboboobuoobboon
OOooOobobboobOoboooQcbbooboobobooobooboobobbbobooooo
00000000 0Db0ob0QCchbobOobObOO0oOOobOOobOobObOOobOOobDOoboobOgD
gbodgbbodbbuoobbuoobbuooboboboooobobbuoobboon
gobbuogogbboooobobbboooobbuoooobbboooon
gbooobuoboobbooobbbodouooobobboobbboooooboo

3



gboodobbodgbuoboobbodobbuoobbboboobboobuoobboon
googdgbbuodgbbboobdbbodbuoobobboobuogbbuoobboon
gbodgodboobbodobbodobbuobbuoooobbuoobboobbooon
gboodgbbuodgbboobbuoobobobboooobboboobboobboon
goboboooogn

gbbbodobbuoobuooobbuoboooobooobobooobbobbo
gobogobobuogbbuogbbouobbuobbuogbboboboboboon
gooboboobobobobobboobbbbboboboobbobobobbbboooooboon
guoddoboooobobobbbbobbbbbbbbbuodouoooooooogo
goo

gobobobobdooobboooboboboooboooboboobobooobboo
gbooobbobbogbobodgbooobuoobuoobbooboobbooboon
goboogobbbodgbbbooobbooobobbbooobobooobobobod
gobouogdgbbbooobbouoobbbboobbbooobbouooobboad
gboodobbogbuogbbooboooboobbobbuoobbobbooboon
OO00oOo0oopoO0OO0bOO0O0bOObOO0O0OOO0DO0ODOO0ObOO0DOoDOOobODOoOobOOobDbOOD
gbodgbbodgbuoobbuoobbboobbboooboobboobbobboon
goboboogoobooooon

gbobgobogbobooobbooobobooobbboobbbooooboo
goboogobbboobbbooobbbuooobbbooobobouoobbod
OOooooobooboooobopUOOoOo0obOOobOoOobDOOobOO0obDOoOoDOobOOoDbDOoOoDO
goobobboobogobooobooobooooobboobboobboon
gboggbbodbouobobuoobbuoobbuoobobboobbuoobboon
goboogag

gooo

O Introduction to the Non-perturbative Renormalization Group and Its Recent Applica-
tions, K-I. Aoki, Int. J. Mod. Phys. B 14 (2000) 1249-1326

000000000000 00000,0000,0000000000 1134 (2000) 61-69

[0 Wilson Renormalization Group Equations for the Critical Dynamics of Chiral Symmetry
K-I. Aoki, K. Morikawa, J.-I. Sumi, H. Terao and M. Tomoyose, Prog. Theor. Phys. 102
(1999) 1151-1162

0 Non-Ladder Extended Renormalization Group Analysis of the Dynamical Chiral Sym-
metry Breaking K-I. Aoki, K. Takagi, H. Terao and M. Tomoyose Prog. Theor. Phys.
103 (2000) 815-832

00000000000000000000000000000000000000000000000
000000000000000000000000000000
ooooo,0000,0000,0000,000,000,000,0000,0000,0000,
0oo00,0000,0000,0000



