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The existence of the Higgs boson H of the Glashow-Weinberg 

salam ( GWS) theory is one of the outstanding miracles o f present-day 

physics. 

Recently, a careful evaluation of M..,., (mass of the charged gau

g e boson of the GWS-theory) has been published in Talbe II of/1/ in 

terms of 0( G, HZ with parameters: I'rI -mass of heavy up
t 

type quark, and !'-H/i -mass of the Higgs. M~ is the weak neutral 

ga uge boson mass, GI'- the Fermi constant from muon decay, 0( the 

fine-structure constant. Comparing this table with our own results 

obtained from fo rmulae pUblished some time ago / 2 , ]I , we found agree

men t for all tabulated \V -masses in all four published digits. 

This is an impressive example of the level of reliability being ob

tained in the calculation of electroweak radiative corrections! Com

bining this fact with the present trend of vanishing anomalous events 

in favour of the standard model in UA1 and UA2 results/4/ after the 

Leipzig Conference/5/, we feel encouraged to pose the followir~ prob

lem seriously: let us suppose that MH is too large to allow the 

production of Higgs bosons before SSC and lor LHC become working. 

With what accuracy would one be able to predict Mk from radiative 

corrections - assuming, of course, that the GWS-theory is completely 

correct in all aspects? This is an arobi~us question in view of the 

fact that radiative corre ctions are generally small with t he excep

tion of certain QED-terms. For this reason, in most pape r s on the 

Biggs sea rch t he discussion of radiative corrections is exclu ded; 

see, e.g./6<and refs. cited therein. 

What ' one has to do is the following: Knowing 0( and ~ , mea

sure two o t her parameters ~,~(H!)Hw,c;(,G,u) and confront them 

wi th the calculated prediction as functions of MH . Eviden tly, 

on e has to use those quantities which ma y be ( i) measured and (ii) 

calculated with highest accessible a ccuracy. Thes e two demands led 

us to the choices: ~=: Hi.) f:t=sLr!~61w as to be me asured a t LEP 

and SLC. The calculations rely on the commonly known formulae/7 / 

A Ao M=A AMw= sinew) l COoS (j (1 -llr'/f2 ,W 
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1(<1. ~(:2. 
( 	 llr"= ~Ao = IZ'G-,, ) =37. '<81 Ge.V , it1C X . 

\'/ e define SLnt =1 - M;/M~. wbere Mw- is it e l'at i vely de t ermined 

f rom 0< . ~ v:' t1~ t .hr~ugh 

M = M [.i. -i- .i (1_~A/Mi\,1hl'f{~
W ~ ~ It i) J 

an d X ( 0( , M~, M\AI, »1j. , M/i ) has been t aken fI' o m r e£'s./2 , 3{ 

We used t h e complete expressions for ll t as f un ctions of I'nt and 

MH in our cal culation *. To be con crete, we as s umed 3 generat ions 

of fl a vor and choo s,' mt. = (3 5 + 5 ) GeV close to VA 1 preliminary da
ta/5/. 

The fi gure shows a th e or e ti cal pr edicti on of t he Si.tl~6w, M1. 
int erdependence . Scales have been chos en under the as sumption t hat 

experimentally t h e foll owing precisions can be ob tained : £1 Ml '" 
~1 00 MeV - this l imi t is determin ed by the energy r esolution which 

10depends on machine pararneters/ / ; £1sinR6'w = 0. 0 01 - this err or 

s t ems fr om t heoretical and exper iment al unce:rtainties. 1'he fo r mer 

( "" 0. 0 0 06 ) is mainly due to t he hadronic vacuum polari zation/1 1/, 
t h e lat ter ( rv 0.0008 ) may be obtain ed from measuring the polari 

zation a s ymmetry at resonance a s s uming half a million of :l bOBons 

produced/ 10I • The error bars are drawn to indi c a t e the possibly re

suI tin g l imi ts on MH from the abov e , s t a ndard exp ec t a tions. As is 

e vide nt , on e is at the border line of definit e conclusions. We have 

es t i mated that t h e errors assumed fo r Me and .sil1~Gw a llo1l' us 

to distingui s h between M/i = 100 Ge V and MH = 1000 GeV wi th 3cr 
confidence l evel . A fur ther f ac tor of 1/ 2 i n both the errors would 

allow on e to measure the Higgs mass MH wi th an ac curacy (depend

i ng on the a c t u a l parameters )of, say , t 1 0 0 Ge V. 

In c onclusi.on, H MH ~ Mi!./~ ,a determination of t h e 

Higgs boson mas s f r om r a diative cor rection s to the dependen ce of 

S~hR.(}",; on ttl Gjt- , rJ.. could s e r ve a s a best guess d"lll'ing 

the years up to op erat i on of LHC and/or S SG. 

We are de ep l y indepted t o Prof. D. V. Shirkov who strongly e nfor

ced us to s tudy t he pro bl em rai s e d in this le ~ t er. 

*Of course , the influence of MH on quan ti t i e s like Ml ' M'W 
has been stUdi ed by severa l author s , "e . g., i n / 7-9/ . We are novel in 
our s earch fo r quantitative conc l usi ons on MH f rom experimental da
t a . 
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Fig. 1. 	 Graph of S LnR.()W versus Me ,influenc e d by MH 
through radiative corrections. The thickness corr es 

po nd s t o t he rang e 30 GeV ~ WIt ~ 4 0 Ge V. 
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Axy~oH A.A., BapAHH A.ID., PHMaHH T. E2-85-454 
nOHCK CKpNToro ~o30Ha XHrrca 

B paMKax cTa~apTHoH TeopHH 3neKTpocna~~ B3aHMOAeHCT
BHA HccneAyeTcR B3aHM03aBHCHMOCTh MZ H sm 20 c Y'leTOM paAHaw 
~HOHH~ nonpaBOK np" ~HKcHpoBaHHOM m H pa3n~HNX 3HaQeHHRX

t
MaCCbl XHrrCOBCKoro 6030Ha MH' nOKa3aHo, QTO npe~H3HOHHble H3Me
peHHR MZ H sin 20w Ha LEP HJIH SLC MorYT, B npHH~Hne, n09BO
nHTh H3MepHTh MH C TOQHOCThlO nopRAKa 100 r3B. 

Pa60Ta BbIllonHena B J]a!5opaTopHH TeopeT~ecKoH ~H3HKH mum. 

np errpHHT O~~e~HeHHoro HHCTHTYTa R~epHWX HCCn~OB8HHA. ~Y~Ha 1985 

".le e ~ i ved by I'ubl ish i n.:; Deportment 
on J lU1e 17 . 1985 . 
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Hunting the Hidden Standard Higgs 

I n the framework of the standard theory of electroweak 
interactions the M ,sin20w interdependence with account z
of radiative corrections is investigated as a function of the 
Higgs boson mass at fixed mt. It is shown that precision mea
surements of M and sin20w at SLC and LEP will allow one 
to estimate the

z 
Higgs boson mass with an accuracy of about 

100 GeV. 

The investigation has been performed at the Laboratory 
of Theoretical Physics, JINR. 
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