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Doubly charmed baryon production in hadronic experiments
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In the leading order of perturbative QCD we calculate the total and differential cross sections for the
hadronic production of doubly charmed baryos. and £}, in different experiments. The experimental
evaluation of the cross sections for thgs+ D + Eproduction would allow us to decrease the uncertainty in
the determination of cross sections for the doubly charmed baryons due to the cheicanofm,. We show
that in the HERA-B and E781 experiments with fixed tagets the suppression &f ttend = %, production to
the yield ofc?pairs is a value of the order of 16— 107%, whereas at the Fermilab Tevatron and CERN LHC
colliders it is about 10*—1073. In the E781 experiment the observation Bf. and ¥, is practically
impossible. At the HERA-B and Tevatron facilities one can expeéteM@nts with the double charm, and at

LHC one has about Plevents[S0556-282(98)02903-9

PACS numbes): 14.20.Lg, 12.38.Bx, 13.36.a, 13.60.Rj

[. INTRODUCTION search is the production mechanisracg)-baryon produc-
tion was discussed in a number of papets7]. The main
Recent years have been marked by a rapid increase @foblem of the calculations is reduced to an evaluation of the
charmed particles observed in modern experiments. Thergroduction cross section for the diquark in the antitriplet
fore, the study of about £acharmed particles is expected at color state. One assumes further that the)(diquark non-
the fixed target Fermilab facilities of E831 and E781. An perturbatively transforms into the&¢a) baryon with a prob-
increase of this value by two orders of magnitude is pro-apility close to unity. The hadronic production of the diquark
posed in experiments of the next generation. Along withis supdivided into two parts. The first stage is the hard pro-

standard problems ofP violation in the charmed quark éjr{:tion of two @6 pairs in the processes ggﬂc?c?and

sector and a measuring of rare decays, etc., an investigati ) ) ]
of processes with more than ooe-pair production becomes gg—ccce, which are described by Feynman diagrams of

actual. The production of an additionafpair strongly de- fourth order over thex, coupling constant8]. The second

. ﬁtep is the nonperturbative fusion of twooquarks with a
creases the value of the cross section for such processes. This . i .
gnall relative momentum into thec€) diquark. For the

fact must be especially taken into account in fixed targe ; ) . .
experiments, where the quark-partonic luminosities ar wave ste_1tes, this Process IS characterized by the radial
strongly suppressed in the region of heavy mass productiofV@ve function at the origiR(0). o _

An interesting process of the above mentioned kind is 1he main difference between the existing evaluations of
doubly charmed baryon production. The doubly charmedhe doubly charmed baryon cross section consists in the
=) baryon represents an absolutely new type of object if"ethods used for the hard subprocess calculatiofg]ithe
comparison with ordinary baryons containing light quarksPart of the diagrams connected witifragmentation into the
only. The basic state of such a baryon is analogous 5@)( (cc) diguark is used instead of the complete set of diagrams.

hich tai h tiquériand liaht As was shown in papd6] this estimation is not absolutely
meson, which contains one heavy antiqu@rland one lig correct, because it becomes true onlypat>25—30 GeV,
quarkg. In the doubly heavy baryon the role of the heavy : . ! .

. \ . Lo .2 where the fragmentation mechanism is dominant. In other

antiquark is played by thec€) diquark, which is in an anti-

triplet color statd 1]. It has a small size in comparison with kinematical regions the application of the fragmentational
the scale of light quark confinement approximation is not justified and it leads to wrong results,

The spectrum of cq)-system states has to differ essen-
tially from the heavy meson spectra, because the composed
(cc) diguark has a set of excited statésr example, & and l0ur estimates of the diquark mass in the Maft#) potential,
2P) in contrast to the heavy quark. The energy of the di-with taking into account the color factor for the antitriplet state of
guark excitation is twice less than the excitation energy othe quark pair and using the results of heavy quark effective theory
the light quark bound with the diquark. So, the representatiofi3], give the value oM (= %)) =3.615+0.035 GeV(without taking
of the compact diquark can be straightforwardly connectednto account a spin dependent interactiorhe mass shift of vector
with the level structure of a doubly heavy barybn. diquark is determined by wusing the formulasM
Another interesting aspect of doubly charmed baryon re-=%|RCC(O)|2/|R¢,(O)|2(M¢—M,Zc)/4:5 MeV. The splitting be-
tween =, and ¥, is equal toAM(E®))=3AM(D™))=108
MeV, so M(E.)=3.584+0.035 GeV, M(EZ*,)=3.638+0.035
*Fax: +7-095-2302337. Email address: kiselev@mx.ihep.su GeV. The diquark size..~0.5 fm is close to that o8/ .
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especially whenx/g is not much greater thap’T“i”. For B+ b?production one has shown that the regime of
In the framework of the fragmentation model the accounff@gmentation becomes dominantgt>35 GeV. The pro-

for the leading logarithm corrections can be performed in gluction of J/¢+cc is completely analogous to the associ-
simple way. However, in the framework of calculations for ated production oB.+b c (with a careful account for the

the complete set of diagrams in thé order the regime of identity of the charmed quarksForB.+b ¢, =..+ cc, and

fragmetation is dominant only in the restricted region of ki- 3/y+ c ¢ production one finds a common regularity: the
nematical variablepr>p7", s>s™", wherein the proce- fragmentation regime is displaced to the regionpet>25
dure for taking into account the evolution of fragmentation—35 GeV. To convince the reader completely, we present a

functions does not cause difficulties. But the account for thecorresponding figure for the gluon-gluon subprocess of
emission of an additional hard gluon beyond the mentionegq_, 3/y+cc at ng 100 GeV. Thus, we insist on the
region requires calculations in the next order of perturba- statement that for the associated productiod/af+ c ¢ and
tive QCD so that the number of diagrams increases drasti= L octhe f tai K >
cally, and there are no large logs such aspfitn?) or "~ °¢ ¢c the fragmentation works gir>m . .

' on ¢ , _ ) , _ Section Il is devoted to the description of production
In(s/m) in the dominant kinematical domain. So, following

e ; models for €cq) baryons andld/¢+DD. In Sec. Ill we
sr?)fji.n[”;iz]ﬁ in this paper we are restricted by the Born alp'present the calculated results for the production cross section

A f (ccq) baryons andl/+DD in the fixed target experi-
However, even after taking into account the complete sef
Wev v ng | ! P [pents E781 and HERA-B.

of diagrams, essential uncertainties in the estimations o
(ccqg)-baryon production remain. The basic parameters de-
termining these uncertainties are the valuestof m,, and Il. PRODUCTION MECHANISM

Rcc(0). Inaddition, it is not clear to what extent the hypoth-  aq \vas mentioned in the Introduction, we suppose that

esis on the hadronization of &g diquark into a €cq)  the diquark production can be subdivided into two stages. In

baryon with the unit probability is correct or not. The prob- ihe first stage the production amplitude of four free quarks is
lem is that the interaction between the diquark and gluons igg|culated for the following processes:

not suppressed in contrast tc?()-pair production in the
color singlet state, where the quarkonium dissociation sup-
poses an exchange with the quark-gluonic sea by two hard
gluons with virtualities, which are greater than the inverse
size of the quarkonium. o gg—cccc. 2)

A decrease of the uncertainty in thedqq)-baryon cross
section would be possible by means of comparing the proq he calculation technique applied in this work is analogous

cess of_baryon productlon W'th the ar_lalogous pro_cess o that for the hadronic production 8, [11], but in this case

J/ ¢+ DD production? The latter is described by practically the bound state is composed of two quafs] instead of

the same diagrams of fourth order with the well-known wavene quark and antiquark.

function of J/y at the origin? o We assume that the binding energy in the diquark is much
In this way of connection to thd/+DD process one less than the masses of constituent quarks and, therefore,

could remove the parts of uncertainties which are dueto these quarks are on the mass shells. So, the quark four-

and m, in the (cc)-diquark production process. In the fol- momenta are related to th€(Q,) diquark momentum in

lowing sections of the paper the joint cross-section calculathe following way:

tions of these processes i p andpp interactions are per-

gg—ccece, (1)

formed. Mg Mo
There are some papers where the fragmentation model for Po, = —1|3(Q o), Po,= —ZP(Q TR )
J/¢ production atp;>5 GeV were constructed taking ac- 1 M, 2 2 M@, 1+

count of the color-octet contributiotsee the review10]).
However, the associated production dfiy+DD requires ~where M(q q,)=Mq, + Mg, is the diquark mass and
the production of an additionalc pair, so that the produc- Mg Mg, are the quark masses.

tion mechanism is evidently the other one, and the In the given approach the diquark production is described
+DD vyield is only a small fraction of the inclusivd/y by 36 Feynman diagrams of leading order, corresponding to
production inpp interactions. the production of four free quarks with the combination of

two quarks into the color antitriplet diquark with the given
quantum numbers over the Lorentz group. The latter proce-

2We calculate thel/y+c ¢ production and assume that toe ~ dure is performed by means of the projection operators
pair transforms toD D+ some light hadrons with the probability
very close to unity. So, we neglect the production of charmed bary- 2M
I bound fch . _ (QQy 1 — —
ogs as well as boun stgteso charmonium. . MNO0,0) = WT{Ul(pqlﬂL)Uz(pQZy_)
The value of|Ry(0)| is determined by the width of leptonic Q,<Mo, v2

decayJd/¢—1*17, taking into account the hard gluonic correction, — —
so, numerically|R,(0)| = 'aM/3T,,, whereT ,=540 MeV. ~ Us(Pg,s —) Uz(Pg, )} (4)
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for the scalar state of diquafkhe corresponding baryon is 99 = (cc)s+ X
denoted a€ o,(J=1/2)],

2M Q) — _
ML= \| 5 o (P, =) Ul Py =), : E E E E

Q,<Mq,
M1,0= ME{ul(le'ﬂuZ(sz’_) E
+Ul(pQ1’_)U2(pQ2’+)}' w
2M(q,Q, — —
N1 +1)= \/mul(pqlﬁr)w(pqzﬁ)

©)

for the vector state of diquarkhe baryons are denoted as  FIG. 1. Examples of the diagrams for gluon-gluon and quark-

Eo,0,(d=1/2) and=§ o (J=3/2)]. To produce the quarks, antiquark production of adc) diquark. The initial quarks are de-
1~2 12t noted by the thin fermion lines, the final quarks are denoted by the

composing the diquark in the; 3tate, one has to introduce bold fermion lines, and the gluons are denoted by the helical lines.
the color wave function asijk/\/ﬁ, into the diquark produc-
tion vertex, so thai=1,2,3 is the color index of the first
quark,j is that of the second one, akds the color index of  composed of two quarks with different flavors, and taking
diquark. the 1/2 factor for identical quarks and antiquarks into ac-
The diguark production amplitude‘\i% is expressed count. In this work we suppose that the produced diquark
through the amplitudé":’sl(pi) for the free quark production forms a baryon with unit probability by catching the light
_—r : i guark from the quark-antiquark sea at snggllor having the
in kinematics(3): L
fragmentation into the baryon at large .
The typical diagrams of fourth order describing the pro-
S5, Rq,0,(0) s, cesseq1) and (2) with the binding of thecc pair into the
A _T\/_ (P, (6)  diquark are shown in Fig. 1. One can subdivide them into
™ two groups. The first group contains the diagrams of frag-

whereRq ,(0) is the diquark radial wave function at the mentation type, wherein thec€) pair emits another one.
origin, k is the color state of diquark, arlands, are the The second group cclresponds to the independent dissocia-
diquark spin and diquark spin projection on thexis, re-  tion of gluons into €c) pairs with the fusion into the di-
spectively. quark. The diagrams of the second group are of recombina-
In the numerical calculation giving the results which will tion type. The authors of some of the papers mentioned
be discussed in the next section, we suppose the followingbove restricted themselves by the consideration of only
values of parameters: ragmentation diagrams. In this way they reduced the cross-
section formulas to thec(c)-pair production cross section
a.=0.2, multiplied by the fragmentation function of@quark into a
(cc) diguark. As was shown if6], the latter approach is
correct only under the following two condition1?, ., <s
and pr>M . In other kinematical regions, the contribu-
tion of recombination diagrams dominates.
Ree(1s)(0)=0.601 GeV (7) The typical value op; where the fragmentation begins to
dominate ispr>25—30 GeV. It is clear that at realistigt
where the value oR.,(0) has been calculated by means of one has to take into account all contributions including the
the numerical solution of the Schiimger equation with the recombination one. The complete set of diagrams was taken
Martin potential[12], multiplied by the 1/2 factor caused by into account for the first time if6] and, after that, in7]. In
the color antitriplet state of quarks instead of the singlet oneboth papers the calculations were performed only for gluon-
To calculate the production cross section of diquarksgluon production, which is a rather good approximation at
composed of twa quarks, one has to account for their iden- collider energies. For the fixed target experiments the value
tity. One can easily find, that first, the antisymmetrizationof total energy strongly decreases and, hence, the values of
over the identical fermions leads to the scalar diquark amplienergy in the subprocessély and(2) decrease too.
tude equal to zero, second, the amplitude of vector The contribution of quark-antiquark annihilation becomes
(cc)-diquark production is obtained by substituting equalessential at fixed target energies, especially for the processes
masses in the production amplitude of the vector diquarkwith initial valent antiquarks. In the following consideration

m.=1.7 GeV,
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FIG. 3. The total cross section of the quark-antiquark production

FIG. 2. The total cross section of the gluon-gluon production ofof the (cc) diquark(solid trianglé andJ/4+ DD (empty triangl¢
the (cc) diquark(solid triangle and J/ ¢+ DB(empty triangle in in gogwpﬁrlzon with the approx:;l_watllons of Eq8) and(11) (solid
comparison with the approximations of E¢8) and(10) (solid and and dashed curves, correspondigly
dashed curves, correspondingl . . -

P aly such a consideration are shown in Figs. 2 and 3. The param-
we allow for quark-antiquark annihilation into four free €trization of these results versus the enerGyare presented
charmed quarks in the estimation of the yield for the doublybe|0W3
charmed baryon. To our knowledge, the corresponding cal-

culations for diquark production have not yet been per- 3.0 1.45
formed. IV _cqg 1_4mc 4m, b 10
Ugg - \/’Sr \/’Sr p ’ ( )
I1l. DOUBLY CHARMED BARYON PRODUCTION
IN FIXED TARGET EXPERIMENTS am 1.9 am 2.97
~Jv c c
The applied method of calculations is the same as in our gqa=699( 1- 7 N pb. 11

previous workg6,11]. We calculate the complete set of dia-
grams in fourth order over the strong coupling constant for
the Born amplitude of the process under consideration.

: _ In addition toB.+b ¢, =..+ cc production, we find the
The calculation results for the total cross section of the ¢ ce P

diquark-production subprocesses versus the total energy a{gllowing regularity forJ/y+c c production: the fragmenta-

shown in Figs. 2 and 3 for the given valuesaf, m,, and tion regime is displaced to the region pf>25—30 GeV.

Rie(0). These dependencies can be approximately de]’his fact can be easily observed in the figure for the gluon-

scribed by the following expressions: gluon subprocess afg—J/y+cc at \/s=100 GeV (Fig.
4). Thus, for the associated production &fy+cc and
1.9 1.35 E ..+ cc the fragmentation works air>m,.
R 4m; 4m, ;
sleo—013| 1— b (8) These formulas quite accurately reconstruct the results of
99 1 - = Po, ) . = N
\/; \/; precise calculations a@< 150 GeV, which is why they can

be used for the approximate estimation of the total hadronic
production cross section for thed) diquark andJ/ by
4mc) 1'8( 4mc) 29 means of their convolution with the partonic distributions:
pb €)

Vs s
We have to mention that the numerical coefficients depend
on the model parameters, so that a?|R(0)|?/m3.

As was mentioned in the Introduction, the production Ofwherefi,A(x,,u) is the distribution of ari-type parton in the

J/y in the subprocesses @fg—J/y+cc andqg—J/s A hadron. The parton distributions used for the proton are the
+c cis also calculated in this work. The numerical results of CTEQ4 parametrizationfl2], and those used for the ™

~(cc) _ _
Oqq = 206.( 1

o:iEj dx, %o fialxe, ) fis(Xo, ), (12)
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FIG. 4. The differential cross section for the associated produc-
tion of J/4+ccin the gluon-gluon subprocess at 100 Ge&dlid
histogram in comparison with the prediction of fragmentation
model(dashed curve

FIG. 6. The total cross section of the proton-proton production

of the (cc) diquark and)/ ¢+ DD (solid and dashed curves, respec-
tively).

meson are the Hpdf ond43]. In both of these cases the quark modelwe have found the scale-dependent variation to
virtuality scale is fixed at 10 GeV. The choice of fixed scalebe at the level oBa/ o~ 10%).
in the structure functions, is caused by the fact that the cross The total hadronic production cross section for these pro-

section of subprocesses is integrated in the region ofdow cesses are presented in Figs. 5 and 6 for#the and pp
close to the fixed scale, so that the account of the “running”interactions, correspondingly. As one can see in Figs. 5 and
scale weakly changes the estimate of Bhg-baryon yield in ~ 6, the cross section of the¢) diquark as well as the cross
comparison with the abovementioned uncertainty of the disection ofJ/ ¢+ c c are strongly suppressed at low energies
in comparison to the values at the collider energies.

The ratio for €c)-diquark production and total charm
production iso(ccy/ o cham~ 10~ *—10"2 in the collider ex-
periments and-10~®— 10" in the fixed target experiments.

The same situation is observed for the hadraHig+DD
production. The distributions forccq) baryon andJ/y

+D5production are shown in Figs. 7-10 for the p in-
teraction at 35 GeV and for thep interaction at 40 GeV,
respectively. The rapidity distributions in Figs. 8 and 10

point to the central state o€€q)-baryon andl/ s+ DD pro-
duction.

The pr distributions of these processes are also dhike
assume that at given energies tlee) diquark has no frag-
mentational transition into the baryon, but it catches the light
quark from the quark-antiquark pair §e®ne can see in the

latter figures that the process ¥fiy+ DD production can be
used to normalize the estimate of thec()-baryon vyield,
wherein the following additional uncertainties appday:the
unknown value ofR(CC)(O)|2 and(2) uncertainties related to
the hadronization of thecc) diquark.

V/Brp (GeV) One can see from the given estimates that in the experi-
ments with the expected number of charmed events at a level
of about 16 (for example, in the E781 experiment, where

FIG. 5. The total cross section of the pion-proton production of\/§= 35 GeV), one has to expect at least one event with a
a (cc) diquark andJ/¢+DD (solid and dashed curves, respec- doubly charmed baryon. The situation is more promising for
tively). the pp interaction at 800 Ge(HERA-B). The considered
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FIG. 7. do /dp; (solid histogram and do?’>°®/dp; FIG. 9. doS%/dpy (solid histogramandda?* °®/dp; (dashed

(dashed histograjrat a pion-proton interaction energy of 35 GeV. histogram at a proton-proton interaction energy of 40 GeV.

processes yield about 5105(0’5) baryons and a close number 10°°—107°. The production of ¢cq) baryons at colliders

tion of about 18 events withb quarks. is determined by the region of quark-antiquark and gluon-

gluonic energies, where the threshold effect becomes negli-

gible and the partonic luminosities are quite large xat

~M//s. Therefore, the suppression factor in respect to the
As was shown in the previous section, the observation o§ingle production of ¢ pairs is much less and it is in the

Z) baryons presents a rather difficult problem in the ex-range of 104—103,

periments specialized for the study of charmed particles. As The p distributions forEét) andJ/ ¢ (which is produced

a rule, such experiments are carried out at fixed targets, Sgjth p andS) at Fermilab Tevatron and CERN Large Had-

that the effective value of the supprocess energy is stronglypy Collider(LHC) are shown in Figs. 11 and 12. The rapid-

decreased. There_fore, the relative co_ntrlb_utlon of doubl)hy cut (Jy|<1) is taken into account. One can easily under-

charmed baryons into the total charm vyield is of the order Ofstand that the present@,ﬁ’g) cross sections are the upper

IV. PRODUCTION OF A (ccg BARYON AT COLLIDERS

J/II/+DD/dy )

daff,p/dy, da"’l’ do;;/dy, daz,{‘l'+DD/dy {pb)
9 I
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FIG. 8. do%° /dy (solid histogramanddo”; °®/dy (dashed FIG. 10.do° /dy (solid histogramanddo?, s °°/dy (dashed

histogram at the pion-proton interaction energy of 35 GeV. histogram at the proton-proton interaction energy of 40 GeV.
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whereM is the mass of baryo&(*), m. is the mass of the
diquark, andn, is the mass of the light quafive suppose it

to be equal to 300 Me) The p; distributions of doubly
charmed baryon production, are shown in Figs. 11 and 12,
calculated with the use of Eq13).

We have to mention that in leading order over the inverse
heavy quark mass, the relative yields Bf. and E;, are
determined by the simple counting rule for spin states, and is
equal too(E):0(E¥)=1:2. In this approach one does
not take into account a possible difference between the frag-
mentation functions for baryons with different spins. The
corresponding difference is observed in the perturbative frag-

mentation functions for heavy mesons and quarkhig.

oS fdpr, dogh?*PP [dpr (nb/GeV)

V. DISCUSSION

L As we have shown with basic perturbative calculations for
0 2 4 6 8 10 12 14 16 18 20 the hard production of doubly charmed diquark fragmentat-
o) pr (GeV) ing in .the barypn, the observation of doubly charme(_j bary-
FIG. 11.da;§c /dpr with taking into account the fragmentation ons is a difficult problem, because the ratio of
of a cc diquark into a E{*) baryon (solid histogram and U(E(c’é))/cr(charm) for these baryons and charmed particles
dop?*PPrdp; (dashed histogramat a proton-proton interaction Yields the value of 10°- 102 depending on the process
energy of 1.8 TeV. energy. The suppression of the doubly charmed baryon yield
at low energies is explained by the threshold effect. As one
estimates for the real cross sections because of the possiljan see in Table I, about 1@vents with the production of
dissociation of a heavy diquark into[D pair. =) baryons can be expected at HERA-B. Practically the
Furthermore, even if thecC) diquark, being the color same number of events p¢>5 GeV andy|<1 is expected
object, transforms into the baryon with the unit probability, at TEVATRON with an integrated luminosity of 100 ph
one has to introduce the fragmentation function describingrhe large luminosity and large interaction energy allow one
the hadronization of the diquark into the baryon at quiteto increase the yield of the doubly charmed baryon b§ 10
large pr values. The simplest form of this function can be times at LHC. Under conditions of a large yield of the dou-

chosen by an analogy with that for the heavy quark: bly charmed baryons, the problem of their registration ap-
pears.
1 1 First of all it is interesting to estimate the lifetimes of the
D(z)~ - (13)  lightest states oE.." and E .. The simple study of quark

2 20— 21— 12’
Z [mge—M*/z=mg/(1-2)] diagrams shows that in the decay®f." baryons the Pauli

interference for the decay products of charmed and valent
o= Jdpr, da3lP PP Jdpr (nb)GeV) quarks in the initial state takes place as in the case of
D*-meson decay. The exchange of ieboson between the
valent quarks plays an important role in the decajEgf as
i well as in the decay ob°. Therefore we suppose that the
mentioned mechanisms give the same ratio for both baryon
and D-meson lifetimes:

(El)~047(EL).

The presence of two charmed quark in the initial state
results in the expressions

1
T(Egc*)~§fr(o+):o.53 ps,

024 6 8§ 1012 14 16 18 20
) pr (GeV)
FIG. 12. doggc /dpr, taking into account the fragmentation of
a cc diguark into a Eg’g) baryon (solid histogram and
dog?*PP/dp; (dashed histogramat a proton-proton interaction One can point to the important decay modes of these baryons
energy of 14 TeV. in analogy to the case of the charmed mesons:

1
(B~ 57(00)20.21 ps.
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TABLE I. The production cross section of doubly charmed such doubly charmed baryon production is the same one for

baryons at different facilities. single charmed quark production in the framework of pertur-
bative QCD(PQCD up to the factor of the exotic state sup-
Facility HERA-B E781 TEVATRON LHC pression and the factor of the fusion of two charmed quarks

into the diquark,K~0.1. This mechanism has no threshold

TOtaI.CrOSS of four quark state production in contrast to the discussed
section, . . ,

20x10°%  4.6x10-2 12 122 perturbative one. Therefore at low energies of the fixed target
nb/nucleon ' ' experiments, where the threshold suppression of the pertur-

bative mechanism is strong, the model of intrinsic charm
would yield the dominant contribution &) production.
So, the number of events in this model would be increased
by three orders of magnitude, and the ratio ®§) and

B (Egc+_>KO(*)2;r+(*))

~B[E KOS A )] charmed particle yields would equat(E{’)/o(charm)
0k - ~103. At high energies the perturbative production is com-
~B (A—K**)p)=4x10"2 parable with the intrinsic charm contribution. We note that

_ the |c cccuud) state suppressed at the level ok 304,
One can observe %10° events in these decay modes at | ) PP

could also increase doubly charmed baryon production at
HERA-B and TEVATRON without taking a detection effi- . ! - yon product

. nt ¢ One has t t 2 vield of W low energies of hadron-hadron collisions.
ciency Into account. ne has 1o expect a yie i Thus, the observation & ;, baryons in hadronic interac-

such+33cays~a£ LHE-_@”"'OT‘Q other d_ecay mode.%c__ tions is a quite realistic problem, whose solution opens up
7Wb S f(l;d:cczﬁ = tqkllng_;”[])lace v_gh the problablhty new possibilities to research heavy quark interactions. The
g about o c;m he essential. The exciigf} Ststes aw:;ys observation o ¢’ baryons at fixed target experimeits]
ecay into= . by the emission o quanta, so the branching \yoyld allow one to investigate the contributions of different
fraction of the transition is equal to 100% since the emissiony,echanisms in doubly charmed baryon production, such as
of a 77 meson is impossible in the s, decay because of the the contribution of the perturbative mechanism and that of
small value of splitting between the basic and excited stateshe intrinsic charm, which strongly increases the yield of

in contrast to the charmed meson decay. these baryons.
In conclusion we mention another possibility to increase
the yield of doubly charmed baryons in fixed target experi- ACKNOWLEDGMENTS
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