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OFf HHKAOIHBHOM 3JNLKTPOPOKIEHHH HOBHIX YACTHI H MHOr DMIOOHHMX
CEBLITHAX

OGcyxaanrcd Coecofel aKCNePIMEHTaMLHOR TPOBepkH BOAGYXAeHKS HBET-
#HpX CTeneHeld cpobfoiw ANPOHOB H NPOBEDKH BHYTPRHHEN H NPOCTPAHE rBeHHOH
cHmMeTpry B TayEoKo-HeYNDPYroM gyN —BlguMofedCTeHH, NpkBogsuenM K 06pa-
30BQHAI0 MHOCOMICONELX cocToaxul, [loadepkuBASTC A BAMHOCTL Palfenelud
Hab1ionaeMOre CeYesua Ha NPOACNLHYIO H TIONEpeuHYIo HACTE AR NPOBEPKK
06pal30oBasAE TRETHHX IIOCAGE H AHHSMHYeCKOT'D HPOARIeHHS HOBOTG MACUITa=
5a mMacc, CBUSAHHOIO C HAMMYHEM B HYKJAOHaX “TaHKelnx” Raproos,

Paera annoanesa B flaSopartopuu reopernyeckoll dusnkw, OHHM.
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On the Indlusive Electroproduction of New Particles
and Multimuon Ewvents

Some experimental tests are proposed for excitation
of the coloured hadronic degrees of freedom and for the
internal and spatial symmetries in the deep-inelastic

aN-precesses, generating the multimuon states,
The importance is stressed of separation of the *

cbserved cress-section into the longitudinal and transver
sal part for checking the coloured gluom production and
the dynamical implication of new mass-scale related to
"heavy” partons inside nucleons. i
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Introduction

The discovery of the weak neutral currents, heavy hadrons
with new gquantum pumbers and, possibly, new charged leptons, as
well as the neceasity of the experimental discrimination between
the basic alternatives underilying the unified gauge theories of
the weak, strong and electromagnetic interactions, cannot but
focus aitention on- the pertinent mspects of the deep~inelastic
lepton-hadron protesses, ‘

In this note we discusa mainly the multimuon production
processes

AN —>,u+;.tt+X (1)
SN +]A,++}L'+X (2)
with the emphaeie on those featuree of the reactions (1) and (2)

which could help to choose between iwo basicelly different cases:
the permanently confined versus unconfined "coldur® (1.e.,whether

or not the coloured objects - quarks, dlquarka, measive gluons,
etc.,may appear as free physical particles).

The first experimental results on the reactions (1) and {(2)
have recently been presented/1/ and discussed’2 3/ with conclu-
gion that the data are puggestive on the charmed particle pro-

duction; but for them to be conclusive, mich improved statistica
is needed. -



With respect to reactions (1) and (2) we shall assume here-
after that the background muons from the known electrodynamic
processes including possible contribution from suggested "peavy"
leptons (this machaniam deserves great atiention on its own right)
can be evaluated and aubtracted, and the "prompt"™ muons not coming
from T - and K-mesgon decays can be selected and analyzed.

Excltation of New Hadronic Degrees of Freedom and Value of R
(longitudinal to Transversal Cross-Section Ratio).

In the models with the “expiicit" colour the integer-charged,

magsive, unstable quarks, gluons, digquarks, etc.,nmay be produced

in lepton-hadron interactions. The spontanecus breaking of gauge
gymmetry induces mixing between the colour ("atrong"} and flavour
{("weak") gauge bosons/G/. This, in turn, results in the leptonic
and ‘semi-leptonic decays of gluons which are , therefore, one

of the sources for the direct leptons in all resctions where
coloured particles are produced. Thus, the observation of "prompt"
muons in reactions (1) and (2) will indicate the exeitation of
new hadronic degrees of freedom compriping either heavy "charmed"
 hadrons or coloured particles, or both. To clear up the question
of the gluon production in the multimuon reactions (1) and (2),

we propose to measure separately the longitudinal and transveraal
parts of the dimuon production cross section .

do(p(h) = p(k) +ALR) C{= dsr, ¢ ds ‘46 ) (3)
A% dE dk, TS

where the indices "I™ and"2" refer to the ”leading and "produced™
(say, with opposite sign of charge) muon
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and averaging over the azinuthal angle of the produced muon is
underatood,

The production of gluons gives the dominant contribution
to the “logitudinal part of cross secticn '

Pue” ' ’ ’
R = d&_ /ds,‘—l"’“ . (6)
G »oo

In Eq. (6) the integi'étion over the phase gpace of the produced
mucn may be accomplished to improve the statiatics.

Note that the misidentified background muons coming from
I/K decays originate from the mupn deep inelastic process where

6, /S, has a small value.

If the prompt muons originate mainly from lepton-heavy quark

(Q=c,b(?)..‘..) interaction, then

= ds\_/ 451. ; ? O . ()
. ) L{, - T
We would remark, however, that the ecattering on the free Dirac
particle with rass M, gives
2
% - 8L _ 4uy
R . = =t - g
gw.\a & S
v
and at q, ~ MQ the substantial value of R% would be natural
in the case of the heavy gquark excitation. But, eventually, KE>0
in the limit OYZ —» o0 , For the purpose of orientation and with
the limited statistica one can proceed in the gimplified manner™,
and assuming approximate scaling behaviour for corresponding
structure functiona, to study the y-distribution (especimlly, the
"high-y tail® % ——\)/ E, ) of the inclugive cross section
Al

(8)

a} ‘(’-v*-?/w*ﬂ)) 9

which ie sensitive to the R-value, In Eq. (9) the partial integ-
ration over dmpped kinematical vgrn.a_blea cen be made, For typi-
cal values X=0.1, E1—250 GeV,. Whh(new particles) = 4-6 CeV
we get from Eq, | (9) (% > =0,012 and 0,007 for R=0 snd R-> >0,
regpectively,

To conclude, the obgervation of large (of an order of unity



or larger) and nonvanishing with qz_’ @0 values of R in the

multimuon processes, like Eqs. (1)-(2} would result in the far-

reaching consequences, In particular, the currently popular

explanation of the " ) —anomaliee“/T/ via the new, right-handed

weak currents and new heavy b-gquark excitation ( Me-_-'S-S GeV)/e/
cauld be revised.

Test of the SU(4) Symmetry at Small Distances

The introduction of the charmed c-quark (Qc=2/3, m, 1,5~
-2 GeV) is justified by mamy ressons and leade to the extension
of the SU(3) to the 3U(4) as a pew internal symmetry group. As far
as »mwd ¢ » the 5U(4) is badly’ broken. Is it restored at small
disténces of the mcale { <« m. 2

One can mention in thie respect that if the weak and e,m.,
currents do not excite the coloured degrees of freedom, and the
SU(4) is valid , the following relation’ > '

'Ll) (K,W) “' |L7-) (X %’) = 5 ( 4(1)( Q')f i[z)(x ‘1‘1)) (10)
holds, which can be tested with imoscalar nuclear targets (like

D, %me, ¢4 etc.). The relation (10) is known to fulifil below

the charmed hadron threshold. We expect 1t will be broken above
the threshold at moderately high q2 , but it could be restored

in the limit q,i'-’@ « Verification of thie tendency is very impor-
tant for the interpretation of the charge~symmeiry and scaling
viol'ati'ons in the deep-inelastic neutrinoc reactions and'tha j"l’ -
and D-meson production (hence, the "prompt" lepicns} in hadron
collisions.

Charge Apgymmetry Effects

The model have recently been suggested in which the "phyei-~
cal unstable quarks decay with breaking both of lepton and baryon
guantum nurh'bers, the decay products being containing chnrged
leptons, but not anti-leptons (or vice vereia.)=6 . :

Then, due to the contridution of the electrcdisintegration
process '

N+ Mo+ 39 -y}A. +Ileptone + mesons (1)



one can expect for the charge asymmetry in the total multimuon
production cross section:

dS(poeN oo fTe XY/ de(pen=p oo ) =4 (12)
which can be confronted with data,
P-0dd Effects

It is known that the parity-viclation effects can be observed
in the inclusive reaction W+ N M+ X through the difference
of intersctioms of the incoming lepton with positive and negative
helicities on unpolarized target. Recording an additional particle
(muon) in the reaction (1) enables to look for the P-odd effects
without the helicity reversing of incoming muon, The general
ptructure of the azimuthal dependence (¢ being the angle between
the normals to the planes formed by 3-vectors R, rp— R, +(Re9,)
cand Yoep >R, vP, g =R~ 'R srespectively ) of the dimuon

croas section can be written ag followa/10/:
%% za+berg v Cving rdwyly + Evin 2y {13)

Observation of cA0 and/or ef0 is due to the parity non-
congervation and admits, at least in principle, experimental
verification.

Nore generally, without assuming the lowest order approxi-
mation in weak and e.m. coupling conatants from which Eq.(13)
follows, one can look for the asymmetry A={N+-N.)/{N. + N
where N+— is the number of the dimuon eventa with the positive
(negative) value of the parity vieclating correlation function

P= ('k -L k¢* *1}) of the lepton momenta (its manifestly T-
noninvariant form may not imply A=0 due to the strong interacti-
on effects in the reaction (1)).
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