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Ve believe there exists a model of strong-coupling

dynam1cal mass generation with one free parameter (mass

~~scale). The mode% is thus either right or plainly wrong. Its

-~ neutrino sector 1s uniquely fixed. Weak point of strongly
coupled field theories, however, is that there 1s no systematic
way of their solution. We believe in signatures without

knowing the spectrum.
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The model ___{«&—‘

Co_rug,g_r" e SUQ2), xU(1)y SM chiral fermion fields 1T a=(Ve, €7), €
o = fL) U, A and

—

—

SU(S ) o| antum flavor dynamics (QFD)

ggige mg constant h, eight flavor gluons C_#*
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Arthe model 1s asymptotically free and not vector-
like. Nobody knows how to put 1n on the lattice.

h°
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(33 — Nechiral — nI/R)ln(qQ//\QFD)
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Bagrangraniolithe world is SU(3)xSU(3) xSU(2), xU(1)y, gaugeianvariant and
b 'é global Abelian symmeties (besides SU(3)g torberdiScussed later):

e A =
Jp = —3[(71/‘;“' ‘qr + urY"ur + dry"dg]

1 = " -
.]“5 = 5[—qL“,""qL + 'll.R"}"“’ll-R " (IR","“(IR]
];l = "l + erY'er

t 7 — :
Jis = —lpy*lL + éryter
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onward computation ot anomalo les
results in nonzere-@lm_gences of these currents

e

——— . ——

b+ g 18 conserved

‘L.

eiries generated by currents J5.; ¢ and ¥, < 5q

ken merely by electroweak effects and are in
ther good symmetries
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Dynamical mass gener-av_t_@mﬂ)- ~—

R —

i Emassiessness of fermion fields is protected by
symmetri
Lel RIS m sslessness of gauge fields is protected by

- ~The SUCWe heuristically argue that flavor gluons acquire
¢§€ f“consmtently masses M, of order O(1000 TeV). Their

- -exchanges between left- and right-handed fermion fields
- generate fermion masses. Smallness of m; 1s attributed to the

proximity of nonperturbative IR fixed point. Fermion masses
break spontaneously also SU(2), xU(1)y. Consequently, my,

and m, are expressed 1n terms of the fermion masses by sum
rules.
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amassless poleiin the propervertex corresponding to the Green’s

..“ —_— A“[-lnl[ +14rR[P]'
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We optirnistie ST ¢ , “:‘w%"&
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PP oIdiagonalization there are twelve massive Majorana neutrinos vy,.
Corngtl ,m' the numerical values of masses is a crystalline challenge.

Loy am_E ere 1S plenty of mixing angles and CP violating phases.

ifirce S ‘neutrinos are the linear combinations of 12 massive vy Hence,

l ptor 1c mixing matrix is not unitary.

;6b‘al“U(1)S symmetry 1s anomalous. In analogy with QCD we argue that
"{he would-be” Abelian Majoron H should acquire large mass M, due to
~ QFD instanton effects of the order AQFD-

— .-—
-
.

D\‘u h\ "

\ \

» Global SU(3); symmetry is in general completely spontaneously broken.

As a consequence, there should exist eight massless Majorons coupled
directly with calculable effective couplings only to neutrinos.
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The assun

...... | (experimental or theoretical) reason the sterility
g maln conserved only the Majorana self-energy 2,

IS J\v amlcally generated by flavor gluon exchanges

L..

-

J N_gg assless neutrinos are practically decoupled
=" S :se dard” Majoron
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... Conclusion

RIOT JJ ramework techmcai Steps may. undergo major changes

MO Scenario

_(_F SteTi 1§ must be conserved only left-handed Majorana
A8 ¢ allowed

INO
_ A.) ~ ng or dark, matter should be of one origin

5 I'lC Ferrm scale

—P] enomenology not developed

66

= f -Elegance 1S an attitude”
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* Expected nonperturbative IR fixed point

_ _ L i i
3(h) = dh/din(q/M) = l—,,h(h" — h3)
15
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IVIasses of ¢ argeatcptons, u-type and'd=type differ due to  different
el r'rigg:, o civen charge fermion masses differ due to therglg Mtr‘i)_("-

Viggoigiavoer-gluons. (1) Infindmgmnumerical soluti ceiave so far failed.
(_ly ) C _L)_\,g b the fixed point fermion masses should be'small.

o Deagile pprox1mat10n Neglect the matrix structure of both IT
> meglect momentum dependence and replace I1/g* by
W f-ﬁd > by m.

n

_‘.’ .

SIE) ,,uatlon turns 1nto P2 e V2
——— : Ih2 — ,
- /, l k2 4+ M? k2 4+ m?

e
- ——

- ——tl
s

&SOIutmn 1s:  m=M exp [-8n*/h.?]

e For M=103 TeV
m, =10~ GeV corresponds to h */4n=2n/ 15 In 10

m~=10%> GeV  corresponds to h*>/4n=2m/ 4 In 10
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rz(1)+ (1-1)) = W{f:&‘; (1 =6 )=

O

> O ( v
— 2Q7%sin? 8w — =t3[Z(p + q) + Z(p)]s)
(1"

9 | 9 2 ) 2 ‘
My =19 Z('”illf:n(“) +mplp,u(0))

9 1 9 2 2 2
mz = I(If +9°) Z(”’f'll.':l'(”) +mplp.p(0))
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