ry; PO

0GLEANNSHNMA
MCTNTYT
T TTT
NCCAGAGBANNA

Ay0Na
o

E2-85-454

A.A.Akhundov®, D.Yu.Bardin, T.Riemann

HUNTING THE HIDDEN STANDARD HIGGS

Submitted to "Physics Letters"

" Institute of Physics Academy of Sciences of the
Azerbaijan SSR, Baku, USSR.



The existence of the Higgs boson H of the Glashow-Weinberg-
Salam (GWS) theory is one of the outstanding miracles of preeent-day

physics.

Recently, a careful evaluation of Hw (mass of the charged gau~
ge boson of the GIS—theory) has been published in Talbe II of in
terms of o , M. with parameters: mt -mass of heavy up-
type quark, and /‘-H -mass of the Higgs. H! is the weak neutral
gauge boson mass, (&, the Fermi constent from muon decay, of the
fine-structure constant. Comparing this table with our own results
obtained from formulae published some time 350/2'3/, we fournd agree-~
ment for all tabulated W -nasses in all four published digits.
This is an impreasive example of the level of reliaebility being ob-
tained in the calculation of electroweak radiative corrections! Com-
bining this fact with the present trend of vanishing snomalous evemnts
in favour of the standard model in UA1 and UA2 results’“ after the
Leipzig Canerence/5/, we feel encouraged to pose the following prob-
lem seriously: let us suppose that M, is too large to allow the
production of Higge bosons before SSC and /or LHC become working.
With what accuracy would one be able to predict M from radiative
correctionas - assuming, of course, that the GWS-thecry is completely
correct in all aspectsa? This is an ambigwus question in view of the
fact that radiative corrections are generally small with the excep-
tion of certain QED-terms. For this reason, in most papers on the
Higgs search the discussion of radiative corrections is excluded;
see, e.g."° ‘, and refs. cited therein.

What one hes to do is the following: Knowing o and G' , mee-
sure two other parameters "P (H’_,Hw’d G—) and confront them
wiin the calculated pred:.ct:l.on as functiong of K ° Bvidently,
one has to use those quantities which may be (i) measured and (1i)
calculated with highest accessible accuracy. These two demands led
us to the choices: 'f:: HI. ’f2= sm’&,, as to be measured at LEP
and SLC. The calculations rely on the commonly known f;orlnlae/7
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We define Si_n’ﬂwﬁj—ﬂ:/n,', whera ”V is iteratively determined
from &k, G, % M. thriugn
- M

sz Ma [iz + % (1 _llAZ/”:)ilz]'!(z

and X(o( » “i > My My, MH ) has been taken from refs./2:3/
We used the complete expressions for df‘ as functions of and

MH in our calculation*. To be concrete, we assumed 3 generations
of flavor and choosc M, = (35 + 5) GeV close to UA1 preliminary da-
ta > t

The figure shows a theoretical prediction of the sinzﬂw, M;

interdependence, Scales have been chosen under the assumption that
experimentally the following precisions can be obtained: A ” ~
~100 MeV - this limit is determined by the energy resolution which
depends on machine parameters 10 ; Asfnn&w = 0,001 - this error
stems from theoretical and experimental uncertainties. The former
{ ~ 0,0006) is mainly due wo the hadronic vacuum polarization " R
the latter ( ~ 0.0008) may be obtained from measuring the polari-
zation asymmetry at resonance assuming helf g million of z bosons
produced”ol, The error bars are drawn to indicate the possibly re-
sulting limits on MH from the above, standard expectations., As is
evident, one is at the border line of definite conclusions. We have
estimated that the errors assumed for H and séhza‘, allcw us
to distinguish between MH = 100 GeV and H“ = 1000 GeV with 3o
confidence level, A further factor of 1/2 in both the errore would
allow one to measure the Higgs maas H“ with an accuracy (depend-
ing on the actual paremeters)of, sey, + 100 GeV.

In concluaion, if "“2, H!/z , a determination of the
Higgs boson mags from radiative corrections to the dependence of
50\29‘, on ”l , G, ., & could serve as & best guess during
the years up to operation of ILHC and/or SSC.
We are deeply indepted to Prof. D.V.Shirkov who strongly enfor-
ced us to study the problem raised in this letter.

_ {zaNk_ A= 2
A= T?G-; =37281 GeV , AP= ,

*0f course, the influence of H’l on quantities like M! y ”V
has been stulied by several suthors, ©.g.,;in/7-9/. We are novel in
our search for quantitative conclusions on My from experimental da-

ta.
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Fig. 1. Graph of Slnzew versus MZ , influenced by HH

through radiative corrections. The thickness corres-

ponds to the range 30 GeV £ mté 40 GeV.
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Axyupom A.A., Bappun A.0., Pimann T. E2-85-454
llouck cxpuitoro GosoHa Xurrca

B paMxax cTaHRapTHOR TEODHH UEKTPOCIAOGNX B3auMoneicT-
BHA HccregyeTcA B3auMO3aBHCHMOCTEH M, u sinzﬂw ¢ yueToM pagua-
LIHOHHBIK IIONpPABOK INDH leRCH'pOBaHHOM m‘ H PasJIHYHLIX 3Ha4YeHHAX
MACCH XHI'TCOBCKOI'oO GDSDHa MH “OK&S&HQ,‘{TO MpPeunsHoHHLie HaIMe—
pesna My u sin"'ﬂ‘v Ha LEP wm SLC MOryT, B NpHHIIIE, HOSBO-
JIHTD H3MEepHTE MH C TOYHOCTRM mopapxa 100 I'aB.

Pa6oTa BnmonHeHa B Jla6cpaTopHH TeopeTHdeckoit dusmxm OHAH.

MpenpHuT OOGLEAMHEHHOrO HHCTHTYTA AREDHMX Hecnegosanuit. Ny6ua 1985

skhundov A.A., Bardin D.Yu., Riemann T. E2-85-454
Hunting the Hidden Standard Higgs

In the framework of the standard theory of electroweak
interactions the M ,smzﬂw interdependence with account
of radiative corrections is investigated as a function of the
Higgs boson mass at fixed m,. It is shown that precision mea-
surements of M, and singﬁw at SLC and LEP will allow one
to estimate the Riggs boson mass with an accuracy of about

100 GeV.

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

Preprint of the Joint Institute for Nuclear Research. Dubna 1985
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Hapgavenscknn oTaen O6VeAMHEHHOTO MNCTHTYTA AREPHMX MCCNEROBAMMA .
Ry6na Mocxosckoi obnactu,



