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Abstract: <span>Two-dimensional

models provide for avery attractive playground being a theory imitating some

of the main features of QCD. Those include the asymptotic freedom, mass gap,

confinement, chiral symmetry breaking and others. Furthermore, there is a correspondence between the spectra of
four-dimensional SQCD and N=(2,2) CP(N-1) sigmamodel which was discovered more

than a decade ago. This correspondence was explained later when it was found

that SQCD supports non-Abelian strings with confined monopoles. The kinks of

the two-dimensional theory are the monopoles attached to the strings. Thus,

analysis of two-dimensional sigma models gives adeeper insight into the four-dimensional SQCD, in particular,
into its strong dynamics.<br>

<br>

We study the BPS spectrum of the N=(2,2) CP(N-1) model with the Z_N-symmetric

twisted mass terms. We focus on analysis of the "extra" towers of states

found previously and compare them to the states that can be identified in the

guasiclassical domain. Exact analysis of the strong-coupling states shows that

not all of them survive when passing to the weak-coupling domain. Some of the states decay on
the curves of the marginal stability (CMS). Thus, most of the strong coupling

states do not exist at weak coupling and cannot be classified quasiclassically.

Thisresult lifts to four dimensions. In terms of the four-dimensional theory,

the "extra" states are the strong coupling dyons, while the

guasiclassical bound states are the bound states of dyons and quarks.</span>
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Two-dimensional analysis

A
\

CPY ! theory with twisted masses:

model with Zy twisted masses

11} TIOs e

in this case Zx (1) remains unbroken

Pavel A. Bolokhov (SFU & SPbSU) Two-dim. four-dim. duality April 5, 2013

Pirsa: 13040031 Page 16/60



Two-dimensional analysis

Exact superpotential

‘|'l|{‘ [llt'lll'.\ POSSCSSeSs all "i‘\;lt'I“ Hl]|)!‘]'l]()1l‘|l|.|2ll of

Veneziano-Yankielowicy tvpe

| -
]\:ll 2.7 | = L (.,1

-1\

]
[}

| \ t‘III—(IHl 5(‘.‘|]1‘

Pavel A. Bolokhov (SFU & SPbSU) Two-dim. four-dim. duality April 5, 2013

Pirsa: 13040031 Page 17/60



Two-dimensional analysis

Exact superpotential

1'he fllt'lll'.\ POSSCSSes al) “oxact” HI]|N‘I'|H)1l‘I||.I;!I of

Veneziano-Yankielowicz ty pe

W

l\ t‘IlI—(l”l 5(‘.‘|]1‘

Pavel A. Bolokhov (SFU & SPbSU) Two-dim. four-dim. duality April 5, 2013

Pirsa: 13040031 Page 18/60



Pirsa: 13040031

Two-dimensional analysis

Fxact Hll])(‘l'|)()l(‘llliill

Vacuun values:

Wen

where

Pavel A. Bolokhov (SKFU & SPbSU) Two-dim.

vacuum equation

four-dim. duality

April 5,

2013

Page 19/60



Two-dimensional analysis

Exact superpotential

Vacuum values:

We

where

vacuum equation

Pavel A. Bolokhov (SFU & SPbSU) Two-dim. four-dim. duality April 5, 2013

Pirsa: 13040031 Page 20/60



Two-dimensional analysis

Fxact hll])t‘l'|)()l(‘lllié\]

[ he [I!t'lll'_\ POSSCSSeS all “oxact” H|]|>!‘|'|JH1|‘II|.I.'![ of

\l‘IIt‘/.[.'IH(l'\].‘I]]l‘i.ﬁ‘]i)\\ii'/, l_\|n'

| -
Wer 6+ o3 (6 -my )

]

UV cut-off scale

Pavel A. Bolokhov (SFU & SPbSU) Two-dim. four-dim. duality April 5, 2013

Pirsa: 13040031 Page 21/60



Two-dimensional analysis
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Two-dimensional analysis
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Spectrum

Weak coupling spectrum
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Spectrum

Weak coupling spectrum

decay all

but one
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Spectrum
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Spectrum

Strong coupling spectrum
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Spectrum

Decays
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Spectrum

Decays
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L Concluding

(Generalizing to higher \

['wo states become part of the “monopole”™ tower

All extra states decay
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..... Concluding

SQCD in four dimensions
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