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At present ~here ;has been .the great. interest in~ cT-factories - e+ e-
colliders ·with c.m. energies W "' 3-5 GeV, luminosity L ~ 1033 cm-:-

2 
s:-

1 

and small cross beamdimensions ,from (2: 5)x(20.0+500) p.m for cyclic 
colliders up to (1+2) p.m in both directionsfor linear ones. These param
eters of cT-factories permit an attempt to search for charmed nucl~i with 
bound A~ baryci~; w~ose existence has not been finally pr~~~d ··y~t [1]. 

The idea of using.;e+ e-~coiliders to search for char·m·ed nuelei, 'firStly 
propbsed in 'Ref.[2], i~·based on the possibility of obtaining' D 'rrlesc)n~ in 
e+e--a'nnihilation . . . . . . 

e++e---+D+D,· (1) 

which then could in.teract with nu~lei in the target placed at a dista~~e R 
of several tens of p.m from the beam intersection point and .produce A.t 
i11.th,e charm exchange~reactio~ . · ·· ' · 

D + N --+ A~ +1r. (2) 

At PD = 0.6 GeV /c (which occurs in reaction·(1)at W:::: 3.927 GeV) 
and at a pion emission angl~ 8w = 0 the At momentum q = 0. This 

,feature of rea~tion (2) makes it .the best source of slow /).~. which could 
. be captured by nuclei ~md hence prod~ce chiumed nudei: · 

. D + Az--+ :z~.+.1r. (3)' 

··The possibility ofthis experiment was then. developed in Ref.[3] .. _lt.was 
proposed to use.the registrationof 1r+ fro111 (3) and K+ from D decay 
as a. trigger of charmed nucleus formation and to use production of D's 
via decay of t/J(3.77), which is more abundant than the one at 3.927 GeV. 
However, later it was shown [4] that this gain dcies not compensate for 

.losses arising from smaller decay path of D's and greater A~ recoil than at 
3.927 GeV andfrom decays of t/J(4.04) into DD, DD* + c.c., D*D* and 
D~ D;. It was also proposed 

1 

to use the registration of proton from the 
charmed nuclear decay as the best sign of the charmed nuCleus production. 

The yield of ~ha~med nuclei NcN in. time t in the experiment of this 

type is [4] • . ' 

I' !feN": LtunnA(:),;·:, j JJ P(cos0)exp(7r/A)drdif>dcos~, 
. . . . . . . . .. .. . .. .· (4) 

. ~here ·o-D and (J a're the D production cross-section [5),[6] and emission 
angle with respect to··the e+e- beam axis [7]; nA is the nuclear density of 

i.lbloCiill1ftlliLi) K!h."T8'11Y 
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the'target; A . crpn/Mn is the .meanD decay path and (doJdO)cN is 
the forward cross.,.section :for charmed.nucleus ~reduction: · 

. (~~)eN~··(~~)~.~ ·Ne;l(V~. (5) 

Here (dufdO.)v,~ is the forward 'differential cross-secti~n for (2); NeJ~(i> 
is the effective riumber of nucleons.,hi Refs~[3) andj4J (d'o-/dO)cN was 
taken.io be to mb/sr ·IF(q)l2, where IF(q)l2 isthe probability ofnuclear 
capture of At with the momentum ~·which in [4) was approxirri~tedby the 

. Gaussian form with a power tail (IF(q)l2 
f'V q-4 at q > kF ). In this report 

we present re.,-estimations of NcN using NeJJ(if> calculations described in 
detail iri [a]. . · . · · · · . · .. 

The prodll'ction of charmed nuclei' by D mesons from deciys of D*' has . 
not been cosidered because they are not monoenergetic and their momenta 
could be non"'collinear to those of D (especially. in the case of D* D*). We 
took into account only events in which one registers (4): 

' . ' . 

• a baryon from charmed nucleus decay (mainly, a proton); 

• a charged 1f wit:h the' moment~m defiried by the kiri~matics of reactio·n 
(3) at(}~= Oand W value used, becausethe.precision of i' momentu·m 
and angle measurements is worse than that of charged pions; 

... at least nch = 3 charged particles frorrf'D- decay '(for D 0 decay 
. nCb, ~ 2), which is nece5sary for reconstru~tion ofthe-pn direction; 

• a charged pion from decay [)*- --t D 01r- .(ifD+p*- are produced). 

These events are suitable for the At binding energy determination and· 
their number is (for R = 30, 60 and•100 J-Lm respectively) 

at 3.77 GeV: 
at 3.927 GeV: 
at 4.04 GeV: 

NcN 
Nciv 
NcN-

1.7, ~:s .and 0.1; 
6.4,' 3.4 and 1.6; · 
3.3, 1.1 and o.a. · 

• ' ~ > :~ 

Calculations were made for two parallel Fe target plates 100 J-Lm thick. 
For a cylindrical target, which can be used at linear accelerators, the ab~ve · 
numbers should be 20% larger. The obtained values slightly. differ from 
those in (4] and confirm the conclu~ion of Refs.[3J and [4] that it is ·possible. 
in principle to search for charmed nuclei in experiments at cr~factories, but 

· the. yield of C:hiumed nuclei at L .·~. 1033: cm-:-2s-1 is riot so. great. , ' 
/ . . . . .. 
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Finally, we would like to note that the linear colliders are much· more 
promising than cyclic ones in searching for charmed nuclei because their 
crosS beam 'dimensions could be smaller which 'decreases the influence 
of beam hal~ and heatirig. due to the ~urrents induced by passing beams. 
Besides, in cyclic accelerators a great difficulty arises from the fact that the 
target itself seriously spoils the e+e--beams. in the course of acceleration. 
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