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Data and form of spectra
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Why it’s linear

String energy

Hadron string model density
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Why it’s linear

String energy

Hadron string model density
Emeson — \/p% ‘|‘m% + \/p% —|—m% —FQZJQ)

P

B¢ P I
/7pda:—7r(n—|—b) n=0,1,2,..
m, 0

String length

m? = (
M, — /M2 — 4m?
M/ M2 — 4m? 4 4m® In \/2 n 2 = 4no(n + b). M? = 4om(n + b)
m
NOT linear for heavy quarks Linear for light quarks

Linear spectrum for all flavors

Goalc M? = a[m](n + b[m])
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Holography model*

*more details in Sergey Afonin’s slides




2z — holographic coordinate

AdSs metric
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2z — holographic coordinate

AdSs metric

Right fermion Left fermion
current current

Quark
operator
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2z — holographic coordinate

Right gauge Left gauge
field Scalar field field
a
Ru X CIL/,U,

Left fermion
current

Right fermion
current

Quark
operator

AdSs metric
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SO — /O d*xdz./gTr {|DX|2 —3|X|° — — (F7 + Fé)}

-

NOT linear spectra
M? ~ n?

\

Erlich at al. PRL (2005)
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AdS/QCD: models

Z =z
m H Zm ]_
a’“dWa// SO = /0 d4xdz\/§Tfr{|DX|2 — 3|X|* — %(F£+Fé)}
=)  wrong
NOT linear spectra
z =0 2 2
M: ~n Erlich at al. PRL (2005)

1
S50 — /d4a;dz e ?G\ /g Tr{(\DX\Q +3|1X|?) - 4—92(F§ -+ Fé)}
5%

Sof; wa Dilaton
background

0 Linear spectra

Mﬁ = 4a(n + 1)

\/ Karch at al. PRD (2006)
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S.S.Afonin [2010] NO-wall model: trick

Soft wall action

1
§oD — /d%dz e~ ) /g Tr {(\DXP +3|X)?) - 4—92(F§ + F}%)}
5
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S.S.Afonin [2010] NO-wall model: trick

Breaks Lorentz Soft wall action

invariance
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S.S.Afonin [2010] NO-wall model: trick

Breaks Lorentz Soft wall action

invariance

1
§5D — /d%dz e~ ) /g Tr {(\DX\2 +3|X]°%) — 4—92(F§ + FE{)}
5

/V _ oA 2y

gauge non
invariant

Set of
scalar fields (0

massive part ——

v gauge invariant  “No-wall” model:

Friday, September 12, 14



S.S.Afonin, I.V.Pusenkov PLB (2013) 3 fields model: foundation

NEW 232 fields model
VH <— q7v"q
AP +—— gy"~q
o1 — G2,
P2 < qq

p3 ((?Q)Q
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NEW 3 fields model

two “no-wall” VH «— gv"q
fields \ AP s GyHaSg
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S.S.Afonin, I.V.Pusenkov PLB (2013) 3 fields model: foundation

NEW 3 fields model

two “no-wall” Vi «— q7"q \
fields A s gyin
01 s G2 Action
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S.S.Afonin, I.V.Pusenkov PLB (2013) 3 fields model: foundation

NEW 3 fields model

two “no-wall” Vi «— q7"q \
fields \ AP s gyH°q
01 wa Action
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S.S.Afonin, 1.V.Pusenkov PLB (2013) 3 fields model: vector sector

2
mg — 59 [ 2 52 —|—g3031:| + z [91612 —I—QCQO'TTL] + z [QQCQé. m ]
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S.S.Afonin, 1.V.Pusenkov PLB (2013) 3 fields model: vector sector

o2
mg = 2° { C3 @ + 93031} 24[g1C1a + 2050m] + 2°[g2C5€°m”]
S = / dx dz\/g{Lyv + Ls + Lint}
Change of variables Schrodinger equation
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S.S.Afonin, 1.V.Pusenkov PLB (2013) 3 fields model: vector sector

72
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Change of variables Schrodinger equation
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Spectrum

M? = 4v/2gs Vom + a2(n 4+ 1) 4+ 2g:6°m® + 2g26
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S.S.Afonin, 1.V.Pusenkov PLB (2013) 3 fields model: vector sector
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Spectrum
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Fitting experimental data




S.S.Afonin, 1.V.Pusenkov PLB (201 3) 3 fields model: result

Spectrum

M§:4\/oz+5mn—|—4\/oz—l—ﬁm+fym2, n=20,12,...
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S.S.Afonin, 1.V.Pusenkov PLB (201 3) 3 fields model: result

Fitl  Fitll
a | 0.049 0.055
B | 0.530 0.382
v | 4.992  5.228
N | 340 44

mp = 4.18, m, = 1.25, my q ~ 0

Spectrum

M§:4\/oz+5mn—|—4\/oz—l—ﬁm+fym2, n=20,12,...
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S.S5.Afonin, I.V.Pusenkov PLB (201 3)

3 fields model: result

20

110

B L
/”” 5 ,—’*””
> | //* > 10.5 e T
QO 15k ’/’ o t 0 |-
5 /;’ s 100F /,,—"o
7 r e
@ 90F 1
T S
n n
sop Fitl  Fitll
, Y o | 0.049 0.055
Py 8 | 0.530 0.382
2l } N v | 4.992 5.228
L /’/ 0, ° .
= /?, 5% Precision N 34.0 4.4
3.5'_ ’//// gaps
sof % _

Spectrum

M? = 4\/a + pmn + 4y/ o + Bm + ym?,

mp = 4.18, m,

1.25, My, d ~ 0

n=20,12,...

Friday, September 12, 14



3 fields model: summary and discussion
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3 fields model: summary and discussion

Spectrum

M§:4\/a—|—5mn—|—4\/a—|—ﬁm—|—7m2, n=20,1,2,...

1. Quark’s masses. my = 4.18, m. = 1.25, my q~ 0
v/ in agrement with PDG

2. Slopes and Intercepts. A~ /m v’ qualitatively

B = ym?* + O(v/m) right behaviour
3. Binding energy.
v~ 6 v/ in agrement with phenomenology
=+
4. Slope with m — 0. shows growth of bending energy

AV 2g5\/ om + a? = Qm% —2m2 + O(m?)

v/ consistent with Veneziano-
like dual amplitudes
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Thank you!




