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I n  the first lecture we show that there exists limiting 
mass for th e fermi on in the chiral a model at the semicl assical 
or one fermion loop level. The maximum mass 1 ' 3 , MF

max ' depends
excl u sively on th e vacuum expectat ion value of the higgs field 
<O'> . Below a critical value of the Yukawa coupling, g ,  we find. C 
the one fermion ground state is Yukawa p article with the mass 
of the f ermion MF increasing with g. The maximum mass is found
to b e  782  MeV. 

When the fermion is a quark, we find, further, a maximum 
mass for the colour singlet, three q uark composite, the 
nucleon, MN = 11 1 6  MeV, with a corresponding critical coupling

N . . . 
g c . 4\ 0 which is much smaller than g = 8 . 4 for a single 

N 
C 

quark. In the regime g > g c the nucleon is very strongly
bound. 

For the nucleon composed of three bound quarks ( N
0 

= 3 ) ,
i n  th e neglect of direct QCD interactions, we show, for the 
first time , how the c ollective quantization of this quark 
sol iton can be consistent ly carried out ( including Dirac sea 
e ffects) and cal culate the static properties of the nucleon and 
find them in reasonable agreement with data2 .
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I n  t he second lecture ,  w e  consider t he s t andard electro­
we ak mode l for st rong Yukawa coupl ing ( higgs-fermion) and we ak 
gau ge coupl ing. We find a simil ar stru ct u re wit h  a maximum mass 
for t he " he avy "  quark of 2 Te V and that f or the " heavy nucle on" 
of 3 Te V regardle ss of the number of ge nerat ion. 

The three quarks col our single t  bou nd st ate ,  the " he avy 
nucl e on" can be very st rongly bound in t he scheme as oppose d t o  
the we ak binding me diate d  by QCD one glu on exchange . As  a 
candidat e for new phe nomenol ogy at the SSC, we find that the 
decay of a �  l ike excited  st ate of t he " he avy nucleon" into 
" he avy nucle on" and WL could  provide a good obse rvabl e signa­
ture of this scheme . 
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