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"ELECTROWEAK SYMMETRY B R E A K I N G BY DYNAMICALLY
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Adam S m d a i i a wrote a very nice diploma thesis mi two-color O ( ' l ) under my gu idance , and in
the l a l l of 2 ( H M I agreed w i t h pleasure In be his I ' h D thesis, advisor. I suggested him a general
subject Spontaneous symmetry breaking in elementary pa r t i c l e physics". h a \ i n g in mind in
pa r t i cu l a r t h e physics of Xambu-Coldstone bosons in t he N. IL models w i t h cheni ic-a l po ten t ia l .

After a r n t h e r long t i m e i t tu rned out t h a i t h e ob t a ined partial results are n u t . according to my
s{ am lards. good enough lor p i ib l ica t ion. A d a m had t o change 1 he subject to mod<' Is of d y i n i m i c a l
elect n >weak sy i m net rv hreakduwn. ( ' l ea r ly . lor a I ' h i ) st udenl 1 his is always p a i n f u l . In t his case
even n lore , because 1 l i e theore t ica l aspect s of a pai ' l l e i i l a r model pre tending t o hn ak d v n a n i i c a l l v

i l i e e ]cc i ro \ \eak svi u u i e t rv bv strou.-; " N u k a w a i n t e r a c t ion.s which we were wor l . ing on at t h a i

t i m e were basically developed. La t e r I t u r n e d my rel igion back to the belief t h a t dynamical

syinmetrv breaking of t h e elect roweak in te rac t ions is nioM na tura l w i thou t elementary scalars.

In developing one par t icular idea ol t h i s sort A d a m became s imply my right hand.

In t he I m rod net ion t he au tho r expresses in par t i cu la r his nnderst anding of the St andard model,
and his view how to extend it. Chapter I ! is a briei summary of two major represent n t ives
of models ol dynamica l clectruwcak s v n m i e l r y breaking: the ( ex tended) technicolor and the
lop c j i i a r k condensa t ion models. This section is rea l ly useful , because i t conta ins the m a t e r i a l
discussed l a t e r in a u t h o r s work.

Chapte r 111 is an extended version of t l ie paper "T< i p - < ] i i a r k and neut r ino composite Hisses
published recently. S tandard ' t ( . i p - ( | i i a r k condensa t ion ' models deal from the s t a r t w i t h appro-
pr ia te fun r - f e rmion i n t e r a c t i o n . Smetana 's in lad phei iomennlo<;ical ana lys i s i s h i l ly t n o t i v a t e d
by an asymptotically iree reiiormali/able model discussed late] ' , and provides its par t ia l justifi-
ca t ion . E v a l u a t i n g t his part ol the t liesis I quote f r o m t h e referee s rep< i r t : "The anlhor studies
a composite 1 l iggs model wi t h neut r ino and 1 o]> condense I ion. resul t iim, in an el I'd \e t w< > Tli.u,.u,>
model below i he re i iormahsat Ion scale. Small n e u t r i n o masses arise f r o m a seesaw mechanism.

I his scenar io has been proposed already ^oine l i m e ago. however so f a r no del ai led ana ly s i s ol
It . especial ly not of I he predict i( >lls for t h e h ' , \h te<t ITigg-- mass. l i a > i ice i l perfi U ' l l ied . To addles

this issue now is very \. given t l i e r ec< ' i i t Higg> result s of t he I.HC. ' I 'he jiresi -nt manuscript
conta ins a ddailed analysis, as well as a discussion of the plienomeiiolugical consequences show-
ing t h a t t he scenario should be test ed w i t I n n the next run of t he LHC. I recommend I he paper
f i >r p n b l i c a t i i >n in El '.1C'."

C ' h a p t e r IV. con ta in ing the first an t I n >rs resul ts in the f ie ld of dynamica l elect roweak syninie t ry
I t r e a k i n g . deals m a i n I v wit h numer ica l n n a l v s i s of 1 he Schwingei1-1 ) \ ' so) i ci [na t ions for I l ie fern i ion

self-energies in the elect roweak gang*' model w h h s t rong Yukawa interact ions. The obta ined
le sn l t - - nicely complement similar results found lor t h e same model by I 'e t r Belies.

( G a u g i n g I he f l a v o r index uf I he fen n ion sed or of the Standard elect r< tweak Si.'(2)/ x ( ' ( I ) > • gnuge
model r e su l t s in chi ra l ( ( 'x j ieetedly n o n c o n f i n i n g ) SI (-.'>}/ gauge f l a v o r dynamics. Chapter \s
devoted to i l s analysis . Eirs t . there are f i r m l y established p e r t u r l i a t ive pruj)ert ies of t h e model
which Adam Smelana e i ther derived of checked. I f i n d p a r t i c u l a r l y useful I n s analysis of i l i e
n o n - m i n i m a l versions of i he model character i /ed by varioii-- r i g h t - h a m led n e u t r i n o lepresental ion



assignments. While I still swear to the minima] model. Adam at one point became rather
stubborn, arguing in favor of non-minimal models. His main argument, expressed clearly in the
thesis, is the natural existence of several condensation scales. In retrospect I am grateful to him
for his stubbornness - his version is published in a good journal while mine is not (yet). Be it
as it may, this type of models is in ax-cord of what we consider a reasonable microscopic model
underlying the exceedingly successful plienomenological Higgs one.

Conclusions of the present thesis could hardly be expected long. They honestly, evaluating each
word, summarize the obtained results. The 'Epilogue' should , however, be explicitly praised.
Three important appendices, containing technical aspects of the thesis, make the main text easy
to read.

Both the thesis and the results on which it is based, manifest convincingly its au thor ' s under-
standing of the subject and his maturity as the theoretical physicist. He deserves, without doubt.
! lie I ' l l I > ' leg] t'e.
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