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Chiral magnetic effect from Q-balls*
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(49)-Meson > 2 M)8 (DB x) — , 78 (016 PX 1 Vo ()T (w)e—iPX
o ] (ﬁ < M) @PIX) =0 K= 3 o) a0 o)
H ” "V(t‘“)ﬁ ”'v’(f\” 8
(1580 (Confined-Const. QDIREY) (HRRE[2] 715U 7 1[3])
On Mass-Shell 4348 «. “Free” Dirac Eq. (Bm) (Rpr)
My — My X, = —X,

- Chirality-Pair Urciton®7# 0. “Parton-like” Motion
+ Chirality/Mass Reversal-5dffift (12 = (M) (= P/Py)

w_(J" = % ))

Chiralon: #>0>~

VLX) 5 U (X) | 0(X,) 5 W(-X,)

Dirac Eq.TIRERNE R
Ro®(X) = Rpp¥(X) (V- = ¥§)

— SU(2)m-space {¥y, ¥_} (
UL Ry, SRS

M 1: LR EEDE T

K1ICR2XHIICIDRAX—LDRKDOFGIZ, TEHL
A, DEERRTELTIP =1 oXIav - s x—7
PEAINTZYD, THDH LI Exotics 24U %
ZETHD, ¥, HALIAD NIRRT - 7 4 —7 13,
W OEAERIO B o 13FD R “# - o1 7 iR
280 2179,

(1.2 BE - S RIREOEMEE]

212779 & 9 12 “Light-Scalars” o- and 7-Nonets X
“Light-Baryons”:Roper res. N(1/2%,1440) and A(1/27,
1405) bHEE S PARBDFERE 2 Hi>, X, TNHFELEI -

*HH, wiE, (H, #&H, G GRF)
Lz okl (2] CHICOMGRNEHD 2 I N5,

(99)-REF
_ N,E N,E N,E N,E
UTi’a‘/;; {Ps( )7V;1( )75( >7A£J, )}

JPC0mH/H) 1=(=/7) (/=) 1)
PN K p,m'}, SO+ Light Scalarsl{o, K,,(],(),,fo},

V(E) . Light Extra-Vectors {w (1250), p (1250) etc.}
(49949 )-)xV A >
E = {Upy, Ury, Up HSU(6)-56P, ), F = {U_,U_, U }(SU(6)-56 Py)
S TE U SR

it

G = {Uy, Uy, U_}(SU(6)-70 P_)
(Urciton-Spinord##is ) U@ (4) ® U@ (4),
Pt Uy S embecced t v-0)
U9 (4)ps = {U(1)ps @ SU(2),} /D w2o) U2)86" = {U(1)ps ® SU(2),}@/,
Urciton Sp. }
[}W(I)M)DSJ" ={u }(“/'%SU(Z)S{/@ Ut/ D) psm = {/ }(q/@Q{/SU(Z)L?/@

Dirac Sp.

2: SIKIRAED L FIEH - A >N —

A N—=DWEIR T+ 7 4 —72 D Urciton Spinor 1& (Dirac
Spinor & HART) FikR (v =0) TE2=% Y - WFRME
SUR)WD % &2 TH D,

[2. AURAHSNIEI A —T « ZHERDEFHE]

M 3 Ic A BEET AR5 0B ORI 8
ZIRT,

[2.1 MLV —Y DEFH¥]

%9 Simple Case £ LT U(4) pg.m-spin A ¥ —LTD
WT - 74— 282 ¥, (K1) 2T EKI3D 7T
PHWHAT S, K4 TH% X912 Covariant Classification
A ¥ — 2D On Mass-Shell &1 IZEAUIAD & 7R+ D
[EG R DA 7 — )VDSBHIARETH 2 FHICHR L Tw 3,
N, NFuay - g% Tl Mass DMREFESINED, i
LA b BiE% ([22) © IhFuvdpsza=¥
Ve ZEEDA Y N=—LLTa—L Yy YAREBICERIN
5] CEDRE o ThH B,

BIERE - 2 LT 4 v =R E ZDfE

ii¢’a('v c X, 7)=HPo(v: X, 7),
dr

2IEfEIcIE [2.2] THUDBIEND, 74— 7 SIRROMBRT 7 4 —
7 G OREIKINEZ Idealize CEHIfLED 5 OiREIZ HH) L72b o,
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IBOER BBk - 87 HF R A

EER) X, 1Bt /PIER - D

( ’I"(i)ﬂ' )
Local Hadron<::I NRAYOEE <5 ‘R TFEEZE TDT
World » ANURILRE (P=0)
i ZEPT - RENRIE T
H(X,)s a0 (X, o0, p) 7y

o 2D e
BT
X"‘S X’V‘S bl

1 o
= _— (1) . (4)
X,L,Algm’x;f

BFACA& 51z Spinn. Particle-
(Pauli®!)

ZB

]

T(T7 \L) m3. 2y

2 =X, + i s(t 1) o3 - 2>
PEREEIZ
3. THAEKTSGOME, —MEDREE
(HEN%E)
#E 5= /E(X”)dr, L=-M\/-X2 (M>0)

X, =dX,/dr (X2 =-1) dr=,/—(dX,)? =dT\V/1—v2

T BER, dXo/dr >0 (v =dX/dT)
. : dx
ENE 6S:MX6XH|57M/ = L§X, dr
Lagrange Eq. : a1, — 0. amom: Py = 25 — MX, = Mu,
dTA[X“ 0, 4-mom; P, o MX, = Mu,
— Lagr. Eq.0f# :dP,/dr =0,
Py {P—Mﬁf Mo VP =t }
Y dr W
%P—O i—{;wfu (EinsteinA=)
a
(BB—=27F1b)
H=P.X —L:—(P2+M?) @S0 Lz g2y =0
po oM \" 2M 0

“Zero” —H <« [Invariance of S for * T-Gauge” Transf. |:
dr = dr = Kdr (K >0): = S(dr = § (dr))

4: “HEE - 74— 2 7 K DT [4]

§:wa
+§:%@v

Wr,a = {Uraa Vf,a}a
Wra(v(P)) = Sp(v(P))W:.a(0).
Sp(v) : Booster for 0 — v
StaticSU(2)n, embedded W, :

U+<o>=<§>,v+(o>:<i>,
UJ@z(i)JL@z(ﬁ).

TR 2 X9 ICEAR-WEF

o, ’U X, T zP(v)~X—iP07'

e—zP(v)~X+iP07'],

IZIFERIERTD SU(2)m At

PRI (Static-Unitary Symm.) 23X > Th % 2 & 23457

N5, RIEFZOEER-WF 12 v = 0 T Cov.

AF—LTD U, (X)|poo ITFLL, X, O4(v, X,

v{—00 < v; < +oo} DIRIERIZ U, (X) EFFELE RS,

Class.

T)D

-

—

DEHEIF "Cov. Class. A¥—L~DHHETH, Lo~
9. X, &-HE (m<0) D Spinless-F DA, %

DHIM DR T RAMEH D JFELD S AR IE I N 5 208, Y%
@ Spinning-K; 7 DH& %, 1IE - BHEICHE) “Boki1”
ELTHELTAZ, ZOHEKR 74 —7DHLIAD
W BIZ->Th B,

[2.2 VILYAL Ry - SHEROBF—EF(E]

(Pt ) e AR 0 g X, 2 E LCER
S (K3), XELIGEMNAEDD OARICEET 20
TR ) ZTRTE R E LN,

(Z)_r(l—FX Zm rz
(ro=0 gLor.F.) Py = (’I",O).

ZLTUM4)psm AX—LTEY YA k)8 Parton-like
Motion (¥1) #4179l

(Pur) =0

v =0, 7(vW) = 1(v) =97

L h, %< @ Composite Model % 4% § “ Relative-
Time” Fi#IZ Z 2 TIXHFEL 2\, X5 D Basic Formulas

- <m‘(§ +y 771,(1)7"(’)2> (U >0)

[ ——— V2UMX .
EEs) P oc _ A UMX, -k,
Xy —(MX2 4+ Y, mO#)2)
RO V2Um,? O
=0 o = .. —mr
Lagrange Eq! or [ (MX2 + Y, m@i2)
d d d @, 0UEWs)  dp®  aU(rs)
- —p = m@p — _
In PE “MX, = P =0 =g T =0
dP d U (r(@)'s)
In QF G =0(P=0R=M),pt+ =" =0
T -Hamiltonjan 1 _ .
H:PMX,,+ZP()~T ) _ = 2]L[<P1+M ( s, p()'s ))r gauge Inv.

M
Ho v Z m®2(p) | m®? = mp( D2 oMU (rD) QM

-Potentail
U(r) = 6@ (r)U(0) + Kr?
S-Wave P-Wavell t

F.]
—>|lm(i> = U((])| |/\/1(1>2 =m®2 4 r),ju,,Q(’)

m® gz r—2 - q

M 5 LY A b vEERDOBRTFHE

TIEIAYA b S EHRRONTER) (r()s) OE—Fid
BZRERT (r)) OF— RO, X% Spin-WF 4%
T O WF O 7 v VUi e LTRIESNTED, f
TIENERET D “ it 17 [5) £ LTI ASNE 2 LER
LTh23, X, HERT - 7+r—7DERIEZ, ZOR -
Fa vy OELERERTOPERT vy v )LIciK->ThHZ
5N3 T EDTD

B 5Tl vy A FrEERoNEGEE) (r,(1) 2
Part. F. (v, P =—%) THO -7, RTK6 T
FAEZ W72 Obs, F. CTHODES) (X(T)) &L

3 ORI e — L Y EREAER (COQM) DbDTHLH D
B UMA)ps,m AF—LTid Spin-WF 23, T7 4 — 7 DFAUIAD | %1
DAINTHA 7Y T4 - WFRRIERICELL TH 2,
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(BE—BFM) InObs.F; [Py, X, = 6, = [Py, Xo| = —i, By = LM

dT
-Shorod. EQ. In Particle F. ;

cd g gm P gm —gaugel
zE‘I’Z“ B(XL W) = H (P pW's, w @' m)@i B (X (g ) TTEVETY
T -gauge constr.
02 ; /
[~ o5z + M, 7)1 (X, ') = 0
(#E—MERI/\ RO > : Wave FORR) N = (N, N}, (N0 = 2000 410,
DI (X, ') = S e !;T“(X)()A\V(TMK)| |mj(’,i" D)= S L )X Wl et X)
v Pabros0

PEBWF: M2 (pW's, rV'5)On (rD's) = MRON (') M3 = 3" m$2, ml), = NOQ®

i

&oscill. F. O > Ox (r®'s) = 0y (D), m*(rD)Oy o (r®) = m%,,, Oy (1)

REYWF: WD (P) = T, (WD (PO O w(P)), Wb = Wi (g & q)

[(iuﬂ'y(’) + p(,m),g)W’,(Q)(v)]al =0, [(iu;ﬁ,(j) - P(m),S)WrEq)(U)]ﬁ] =0.

1

X 6: 7Y A+ rEiRR WF OB Fr v b

2119, Z 2 TIRRDOIERIN WF X, WEERO€—
FCTREEE N, ZOREZENOFE NN Fey WF 25
AB5T LIk D,

[2.3 #&/\ROYDEFHE]

(Chirality-Partner(U.V,) - —EEREORBEBE - fHR)
ATLESIR ) )
HUV)=HU)+HV), HUs)=aW - PY 4 8ms  ete.
(at v — 0) [ PUV) = EY) + BV P=° mt 4 (gmet) = 0;
PWUV)=PY 4+ PV =0, (—c0 < P < +00).
LTl ‘Hz - BFH | L P=0
WE(0) = ViP(0)U(0)o + UL (0) V2 (0).. So/m =0
LZHE (Si) JREEIEINf. degeneracy D B8 F K% FD,
(h5— - —EEHEEE/N\ROYWFD T 525 — )

Joined-Spring Q.M. [6] ®#ATChirality-#i7xU.Spinor2 @RI NIEHRE S N5,
Meson  Baryon  Tetra-gaurk

¢ _j qk etc. (Joined Spring Q.M. ; PT.P.(1982) )

K3

N
5t i ) qj Quark-spinor — Urciton-spinor

' ijk Simulation

(U =7 OfFEHE) -

1960% 4t 2000Ff~ U(12)5rm

Order-3m /¢ &t — SU(6)-56(Fermi-symm)EIRA_\ (REREE) Common - Number Mode

White Bose or Colored Fermi ? ( U(12),) =D (E\EE) Colored-Fermion% Simulate
AROY QAR DRE

7. HENF RV ROET Y

E 7Dk 5121960 FER DiE@RTIE T2 —2 - Y
DIRFZEREIEIC BT 5 ) FOHIFETH > 7228, 2000 EAR IS
A>T U(12)spm* AF—LTCW, (74— 73N FRYD
WHSEBIOE — FOIET & LTz, ZHESE X,
RrZeihid o B9S2, Z DOFEH IR ko7,

[3. E&/\RAOVEDHFEREE_EFI]
[3.1 \NRAOYBEOAERE7—Y TEH]

812, 2 FH MRS NFLIAO S 7 4 — 7
SRS 5 [FEEE U~ (R AR
T 17 O TE I Z M7 Quark 35 0N Multi-Quark
Hadron 550 48R, 207 —) 2BHA%2 52 %, 2D
B RAENL IS B RER T O UIMRE) IR 2 IRE) 712 K - TE

(Uré:iton Quark Field)
2 e (x) = o,

0X}
PRX) = Y enns(PWEDD @(P))ac NN 4 3 dl - (PO (0(P))ge )
Pn,u(Pn,o>0) 755 "5
WO = 3 (o dwas(PIWERE PN 4 3 el (IR (P )
Py u(Pno>0) T8 s

(W@ DO () v + oy )] =0,

dX, 9 X
ve= ’Trl (dr=dT\/1- B, 3> = (‘7)1)
d

(03 + Pomy. )W D (0(P))]a = 0,

(Multi-Quark Hadron Field)
)2 .
(0{)’(5 + MR) 2o (X)) = 0.
B (X) = 3 (Co(P)IW ) (u(P)) 211

Pn
IngX) =Y (Dw.o(P)WH (u(P)) e X 4 Cf o (P)OW ) (u(P)) e~ PV X)

Q= (1, 51,72, 5% Ty 5n), O = (F1, 51, 72, 52 - oy Bn)

(PNX 4 DY o (PYOW ) (u(P))r B e iV Y)

(Mass Spectra)
M3 =" w2 m(2 = NOQO N = (NO N® . Ny
i

; Multi Osc.-&D#3& — Orbital Regge-Trajectry

8: N Fua o iR

¥2, X7x—7 « AEYWF Z7 ALY A b - HER
T 5, DL ED Formulas 13 Z 1L B 2 TR
BRAICE 72 COQM (Chirality- WAL & #172) D
ZNHEOHBIIY 3,

[3.2 AN\RAYVBDOE_EFt]

EcHEzeontAFuaviia—L v B LRERT
I N TRy, WEHED AV EHEOBR IiE->T
Brhans,

Urciton [y rs(P), C;rv,ws/ (P4 =0(P — P')§ s etc.
Hadron [c%,Q(P), c}f\’,%, (P)]y =0(P — P’)5é8%,)) ete.
(=/+ for (n+m)=1B%/#E)

PILETH 3 DSEHES 72, A4 T T4 - Rk TEA
K5O ORMEOEIIKE A, Zori@md—>
ORI EHEATRE E S s, H B LB Tcon—
LY - AERIEHER U, FEAEREROFHICK -
THEHINTHDLZILETHDL, ZOZEEF "7 4—0D
PACIA®D | IZX > TZDEENTIND ¥ 7 u v PR
IRIEDL=% V) 7 4 — DU DHEN % fif 22 9 F k> T
b5,

(4. %) - BWEEFR & EZE5HRE]

X9 DEED S N2 & ISR U4) psm-
A ¥ — LICEED AR O B I R DO YRR G %2
o,

i) k7 +—7 « /" Fa i S-matrix DRES O%E
ZHio,

i) NEr v o ER - oA A T T A AL
BRIONVYA bV o 74— @ Bilinear Scalar Int.
koThZoNns,

iii) BERAI VT4 - RER (VA=Y -RIA—7) -
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(Asymptotic S-matrix Field for Hadrons)
BTIZOEH: Freely in-and out-going Urciton Q. Field :
|: Basic Asympt. F. for All Hadrons
Multi-Q. Hadron Field :
A. F. for whole Multiplet Hadrons

x current-quark (Out of Mass-Shell)
O constit.-quark (On Mass-Shell)

(Chirality-symm. Effective Strong Int.)

Scalar-current® &
Socp =G [ EXWF XM XL, ¢ [ =)
: (M)X: — (D)
Setr. :G/ dEX(Y(X) Dy (X)) (D(X) D, (X)), Cv[ u) = +(y)
(BD)C = —(DD)
(BZGEEE I A—7 - BEDERK)
Cond.Vacuum : [0©)) = [0} + 0§ (IHA R VBEROHISUF 1 - ATUY )
=10) + ,ﬁid;‘m §¥m(U) = m(U-) — m(Uy )ete.
Effective Cond. Vac. : Km(U) = —5¥m(V)
Seép =G /d4X(w“(X)vb(X))(O“'>\t=”(X)d'a(X))\O(”>>
H . ! Plausibly,
Stree(m) = — [ d* X% (X) (7,0, + ma)ta(X
# ' / OO+ ) m = —m(U) = ém(V)

T e ] e, ——
Phenom.-ly
9: AL ZVUT 4 - NGO, OV

WDRMBUIIREETH 5, Z D*XfE Non-Perturbative
QCD A F v ¥ WO HT S HIREBICREINTH S,

iv) QCD TOIBIHANMIZ 7 +— 7 550 Bi-linear Scalar
Int. THEZA6N2bDET 5, ZDYE MO EZ G
ZRIER T, Z DR, W7 + — 27 DE Rl 3, ‘711/'&
A b~ @ Chirality-Splitting Dfi & BRI 6 Th %,

[5. Chiralon DEIZEBEST 3ER]
UMz 5z % —HillZ Chiralon DEZ % 6 77 7 IR ILAEEL
5.2 5,
[5.1 (BEEANRY NLHEFOME] [7)

10 2,

PD.G. ¥E Phase (¢:7) F— G il e o ()
w(782) 770 ©  (n4ny) w(782) @
W'(1250) 1280 ©  (n-m-) W'(1250) ©
#(1020) 1020 ©  (s454) ”i_> #(1020)  ©
#(1680) 1720 &  (s_5-) w(1650) & ~ ©
w(1420) (s+5+) 1'p, w(1420) Nearly Zero-Contr.
p(170) 710 B (nyny) (LLPS - BIEA - L)
PO250) 1250 ©  (n_m_) U e N “W(aD)
K*(892) 892 @ (S+ﬁ+) » l Noﬁ:}oupli?\g P Wave
K*(1410) 1482 ©  (s_n_)

Input Tentative taking
6Xm(n) = 240MeV see, [4]
0*m(s) = 350MeV see, [52]

( Predicted ) My (qq) = m(q) +m(q)
Relation ! i _(q/q) = m (a/q) + 6*m(a/a),
(0%m(q/q) = m—(a/q) —m+(a/D)
oXm(q) = —=6*m(q) |

Extra-Low Mass Vectors
' (~1250),w' (~ 1250) Realizing!

10: BT 2 R VHIBT O

[5.2 New-Exotics/Chiral States] [8]

¥ 11 &M,

[Da(es_:07 : 2317) amd Dy(es_: 17 - 2460)|

- SXMp, (c5-;0) = M(c5_;0") — M(c54:07) = 6¥m,
(6¥ms) (2317 - 1968 = 349 MeV) (P(TrlS ~ 350 MeV

OXMp, (c5_;1) = M(c5_;17) — M(c5;17) = 6%my compare— p/(1250), ' (1250)
(2460 - 2112 = 348 MeV)

() { (ESM 15) ¢ D*(ciny,17) + K(ns ;0 ) [Multi-Q. Hadrond 48] B

(2010 + 500 =)2510 M

In.eFin. | Dy(c5— 0*) 3 D(eng,07) + K(nss;0” ) (E8) M=) m?
23_11 (1870 + 500 =)2370 MeV i
= Exotics Featur:
X(3872) JFC = Mass Near Thr. of Decay Chan.
BE X[((:u,)((?ﬁ,)] v Dg (ctiy) + DIU (cuy) (Decay Mechanism)
(3872 MeV 1864 +2006.7 = 3871.2 MeV - (r,T)RE
Obs.chann; B+ —, x(3872) + K* - Initial W = Final WE
<5 J)(cd) + [ (nm)] - Decay Ampl % Overlapping
o 7 o] o g
= [F2] T <T®

X(Belle) = X, © Xy SEEWREE in U(12)sp,m—scheme

" 1 X(Belle)ht (XL X
X1 = X(uice) |Xz) = 7(\7”,),:0 S+ o) = R(Xp) =1 m‘mjﬂiié‘g%;g
_ _ o RX)=1&%%,
Xy = X(ddet) |X, o n)i—1) - R(Xp) = 1
H ce) |Xi) = Z(\””)I o0 — [nit)r=1) (Xu) exp.OResol AT

F_ETFLERE TR Sparticle, 1=0,1 DER&FEIREE - ZOMRTUvk,

11: D4(c5-;072317), Ds(c5—;172460) and X (n_n_
ce; 1T13872) L ¥ Ju v - 74 —7

[ZEDIc]

(%i%ﬁ) H—E T, EFETLEBREETHIC Lorentz-
o A T TR - a7 M50 O—D2> D5

%’21_’\ Co

(axvh)

A, B EEHR - PIXOTHRE ¥ (1953 4F) 134G T
DZRICIRE T L AELREEAR MV 2525, Ly
U R 56 R OB TR 2 RS I T 3 2 J AT &
b5,

v, Dirac : HINGRIMEGFE (1928 42) <ix 1 RS
® Dirac Spinor (r = +)1 PMRHINTH 253, Kiwd
NEa o RATik TERO Refined-Dirac Spinor
(r=4) BEHAINTHSL I LIZYS,
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The quadratically divergent scalar mass is subtractively renormalized unlike other divergences
which are multiplicatively renormalized. We re-examine some technical aspects of the subtractive
renormalization, in particular, the mass independent renormalization of massive A¢* theory with
higher derivative regularization. We then discuss an unconventional scheme to introduce the notion
of renormalization point x to the subtractive renormalization in a theory defined by a large fixed
cut-off M. The resulting renormalization group equation generally becomes inhomogeneous but it
is transformed to be homogeneous. The renormalized scalar mass consists of two components in
this scheme, one with the ordinary anomalous dimension and the other which is proportional to
the renormalization scale p. This scheme interpolates between the theory defined by dimensional
regularization and the theory with un-subtracted quadratic divergences.
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