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1. Leading effect is a characteristic property of inclusive
production of charmed hadronsq’a/
a +b-—>h + eeey, it is the charmed hadron h carrying the largest
portion of the momentum /’ﬁ, 0/’2}1:11&1: is regarded as a leader. The
differential momentu.m spectrum OM/OIXF usually parametrised in the
form (71— XF) at large XF )F'P// is "hard" for leading hadrons
(0<7<3) and "soft" for non-leading omes (ZZ=5) «

The gquark-parton approach interprets the leading particle
effect in the following way: the valence guark ?y of an incident
hadron undergoes recombination with the C-quark, a charmed meson h
being the result. Owing to the large momentum of the valeénce quark

Xy the meson h +turns to be a leader, its momentum is large
Xjy =Xy+Xc > Xy, The same is true for baryons. Thus the charmed .
hadrons h with valence quarks 9V of the incident hadron are regarded
as leaders .

From this point of view D (d%) - and D°(Uc) - mesons must be
leaders, i.e. have a large momentum ( say, Kka:0.5), in the reaction
fc(du)+p~>» D+X. However, analysis of Ref.?/ which contains results
of investigation of the process «aip —»DX at VS = 26 GeV shows'
that only D (dé¢) mesons are fast. In fact, all neutral and half of
charged D-mesons are produced in decay of D“;mesons which were not
found at Xg> 0. 52/, Gonsequently, D°-mesons were not found at x>
Q.5 as well. That is why all detected mesons with A%::> 0.5 can only
be D -mesons.

The data on asymmetrical yields of prompt muons (J*//+4'2) in

m:Fe-lnteractions3/ are a less explicit indication of leadlng
character of D -mesons.

It is highly lmprubable that the significant difference in
yields of D~ and D° mesons at )g:_ 0.5 can be explained by
allegedly different distribution of d and U - valence quarks in
the IC -meson. It is quite likely that the role of the charmed guark
in the leading effect mechanism is underestimated.

Let us assume that hadrons only consist of valence quarks. In
this case D°(Uc)-mesons can by no means appear as a results of the
reaction W (du)+p(uud)-> D+X since there is no C-quark. On the
other hand, the C-quark neede for D (dc)—meson is produced as a
result of annihilation W% u? — ¢,

« If one considers the reaction
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We note in advance that a more adequate approach retains, the
indicated difference in production of D~ and D° -mesons (existence
of the valence component ﬁtu‘i--& CC ) which fully describes the
experimental situation.

. 2. We make quantitative estimations in the quark-quark
recombination modelq’b « It is easy to represent dynamics of the
process g p-» DX in a graphic ‘way (Fig.1).

(") . .

x>0 Fig.1- -

Production of D (D°)-mesons through
quark—quark recombination in

gc'p,-collisions .

The invariant differential cross section for the process
%p—>DX in the centre—of-mass system at the energy {—S- and X‘-_ > 0 1is

written down in the form4’5/: *
X, d
*x do "/67' 1 %9 dX/c//\é X X3 90°
= SR E ] gy
pr 7 1)
Here X= X, X, X, are the Feynman variables of D™ (D° )-meson, d(u)-

X = g/r E.DJ //dEc-
The recombination function ,e(X/)X Aﬂﬂ-ell/S//((c X)jf/x -¥)518/

provides a probability of producing a D ~(p°)-meson (with the momentum
X) by means of a d(¥)-quark (X,) and a C(C)=~quark (%)

The probability of existence of d(d) and T(C)-quarks is
determined by the differential cross section (see Fige.1):

and C(C)-quark;

* 7 »¥
XKdoe _ /d d, b ¢ o
= oy, = ol —(&,X g7 .
dX/a'Xca'/ﬁ_;_‘ 1.)9% eléﬁﬁ; (ad): L)f [ e) v o,/bz -
do
Here c%}? is the quantum-chromodynamic cross section for the

subprocess it —)CC, where l(l)=q,g(q,g)?/. Sipngle=particle proton
distribution functions (DF) are taken from Ref.8/. The analytical, form
of two=particle pion DPF f 6(' L) is given in the statisticel parton

mode14’9/. Free parameters of these DF are fixed by comparision with
the dataz/ .
The differential momentum spectrum is calculated by the
formula
CIU' j T ’\‘- Jdo’ Z (3)
Jvd a2
dX X* C/Xd PT J

It follows from relation (2) that difference in production of D~ and
D°-mesons on valence d(u)-quarks mainly lies in contributions of DF:

= Al A
=94

For a D° “—meson we have

Jf,y 7 ffys(Sf +6 9 )

ForaD—meson Va P
S N A

= A 2 . .
Zipet 2, AL
Here the index V corresponds to the valence quark and S to the see

quark. The total spectrum of D~ and D®-mesons, according to (4) and
(5), can be put down in the form

Sln) =2 H N B,

Fig.2 compares the (solid) curve calculated by formula (6)

100

Fig.2.
Momentum spectrum of D-mesons in
Xp—>DX at {? = 26 GeV. Data are
taken from Ref.°/. The dashed line !
is the contribution of the valence
component. Points are the contribu-
tion of D°-mesons. The solid line
is the total spectrum calculated by L S S R
formula (6). Xe




with the experimental. data on D-meson production in ® p-collisions
at ¥S' =26 Gev. The dashed line is the contribution of c.9,/:‘!}-" (V) : the

dg-,
dotted line is for g, (29 . ;
()
It is evidently due to the valence component CE? (.VL) that

the spectrum differs from zero at XEE:O.B. As it makes mo contribution

to the spectrum of D%-mesons (see formula (4)), absence of neutral
D°-mesons at large XF gets natural explanation in the approachq’S/.

One can judge about guantitative proportion of p° and D~
yields at different X? by Fig.3 which shows the ratio:

[loy g Ry o
%) = dx(zf‘—"bx)_ (7)
P 99 > 2K
ax (%P
2(x¢) o /o
aa fxrps D, s
asl. RG,)- E{;”—bg Fig.3-
s e D°-to~D~ yield ratio for ¢rp-col-
1 lisions at VS = 26 GeV,
041 The curve is calculated by
ask formulae (3)-(5).
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. Thus, presence of a valence quark from the initial pion

(so-called leading quark state) in the charmed meson is a necessary
but insufficient condition for the meson to be a leader.

Actually, those D-mesons are leaders whose light quarks are
valence quarks of the pion and charmed quarks are produced in annihi-
lation of valemce quarks and carry a large momentum X,

So it is quite natural that the search for charm in K*p~
collisions at /X />0.5 was unsuccessful '/, s it is, charmed
quarks cannot be produced on the valence component in reactions

K*(Eu)ﬂ)—, D+X and K'+n —» D+X. Consequently, there are no fast C-
quarks, and the Dsﬂmeson yield is suppressed at large Xf. Therefore
K~ (su)-mesons are more prefergble for searching for charm: their
valence U-quarks may produce fast G(C)=quarks in annihilation with
valence nucleon u-quarks.

It is easy to point out leading mesons in a developed approach

—

L —

and construct relations like (7) for reactions similar to p—>DX.
Thus we have for Xg > 0.5 (denominators show the leading mesons):

o(7n>D'x) _o(Zp>TK) (X7 Dx)
g(an—>2°%  g(xp~>2X) 0 (Za~>DX)

=€ ("F)»'

¢ (Kp>D°K) _ TR F> DX _ .
T(X P~ DixX) 0 (K7F > D3x) 2 0X5);

¢ (ZPp>DX) _ 0(Zh—2% _ ,p(x)-
G 7T 5D o

0"/72_/5——>$_A9 - 0"/:72*12_—?5"/\’) - Q;Q(XF)'
T(x p—»>2X 0 (F7>2% °
F(n>5%) 0 (T >IN

CCkn->2:x) T (K723

CONCLUSION

= 220%:)

Inclusive momentum spectra of charmed mesons produced in

% p-collisions at V8 = 26 GeV are calculated in the quark-quark
recombination model.

It is shown that only D _mesons must be leaders in the reac-—
tion JLp—DX. This completely agrees with the experimental data2r>/,

Relations between cross sections are formulated<3nd composi~-
tion of leading charmed mesons is shown for processes Jt p~-» DX;
92n->DX; K'p—»>DX, etc. atVs = 26 GeV.

The analysis has shown that having a valence quark of the
initigl pion is not enough for the charmed meson to be a leader.

It is stated that only those D-mesons are leaders in reactions

like QCp—>DX whose light quarks are valence quarks of pions, and

charmed quarks are produced in annihilation of valence quarks and
carry a large momentum. If annihilation of valence quarks is impossible
there must be no distinct leading effect.

The author is grateful to S.A.Bunyatov, P.3.Isaev and
O.M.Kuznetsov for their interest to the worke.
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:
BricTprlit oyapoBanHbIii KBapK U JTHAUpOBaHHe D-Me30HOB
B 77 P-CTONKHOBEHUAX .

Ha ocHoBe Momen¥ KBapK-KBapKOBOH pEKOMOHHAIMH MOKa3aHo,
4To B peakuuax Tuna 7 P> DX jumupyer (T.e. VHOCHT GOJBUIYIO JOJHO
MMIyIbCca) TONbKO Takod D-meson, serkmit KBapK KOTOpPOTO €cTh Ba-
JIHTHBI KBapK NHOHA, a OYAPOBaHHBIA KBapK DPOXIEH IyTEeM aHHWUTH-
JIANMU BAJIeHTHLIX KBAPKOB U UMeeT 60b1I0H HMITYJIBC. )

Pa6ora BemonxeHa B JlaGopaTtopuu AagepHbIx npobiem OVAH.

[Tpenpimt O6beanHeHHOro HHCTHTYTa SNEpHBIX HccnefoBanmil. TyGua 1986
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Bednyakov V.A. E2-86-789

The Fast Charmed Quark and Leading D~Mesons
in 7 p-Collisions

It is shown on the basis of the quark-quark recombination model
that only the D-meson, whose light quark is the pion valence quark and .

whose charmed quark is produced in annihilation of valence quarks and
has a large momentum, is a leading meson in reactions like »”p »DX.

The investigation has been performed at the Laboratory of Nuclear
Problems, JINR.
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