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ABSTRACT

We note that the conbination of a vertex detector with a J/¥
trigger should enable one to measure the masses and lifetives of

various beauty baryons and heavy besuty mesons at the S50 or Tevatren
I1.

1t has been pointed gut thet the cccurence of a J/¥ deeaying
into *4~ at e point displaced from the primary interaction vertex is
an efficient trigger for beauty pair preductionu). The possibjlity of
studying CP vielating and other rare decay modes of beauty using this
trigger at SSC has been discussed and an approved experiment, ET71,
will use this technique at Tev Il in 1988, Hadrons containing the
beauty quantum nusher are at present the only kmown souree of long
lived states decnying into J/¥. Tha average bronching Tatic of the
lightest besuty mesons, Bu and Bd’ into J/¥ has beep measured to bc‘z}

B(Bn. d-nwhx) = (1.0040.1930.22)% (1)

This result is in satisfactory egreement with thevretiea] expectations
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based on the spectator nadelts) in which the b quark decays

indepesndently of the other quark in the B meson. We would thus expect
the ssme branching ratin into J/¥+X for most beauty hadrons. For be
meaons, the situation fs wore complex: (i) On the one hand this
branching ratio is expeeted to be reduced by the 1ifetime ratig
er{fB+rD) due to the possibility that the charm guark will decay
before the b quark. This amounts to a reduction factor of roughly
3.5. (ii) On the other hand (almost) all B, decays lead to a cc pair
in the final state. The latter will hadronize mostly inte D and

D wesons. Yet sometimes a J/¥ will emerge. Using either a quark level
description for the inclusive rate or summing over JN-n-x,p,Al,D‘ one
estivates T(B /#eX) = (5-8)+sT(BIN4X) and therefore

B(Béﬂwel) r 2% 12)

The production ratics of varions besnty stetes can be estimated
by the rule of thumb based on studies of hadronization at lower cnergy
that the probabilities teo pull a strange quark, a di-quark, or a charm
quark from the vacuum are roughly 1/3, 1/10, and 1/100 respectively.

In erder to fully reconstruct a beeuty state, we will need a
totally charged exclusive final state with a yeasonably large
branching ratio. Although the vast majority of B decays involve
neutral particles, nature has been kind in decreeing that, when u B
decays inte a J/¥, the repaining hadronie state is predominantly of
Jow multiplicity. For example, in the case of By~ J/U+X, roughly half
of the decays have X = K of l.(z)

BB{NIY + k') = (0.3740.16) B(B-N/¥X) (3)
BB /Y oK OIBR OK"2") = (0.2640.12) BBAAI/LX)  (4)
B(Bu-wlf + K = (0.08£0.04) B{B -+7/¥+X) (5)

Apparently, the J/¥ takes a sufficient amount of the initial state

'E R GISTRIBUTION OF This pap.- - .. é—f)



¢nergy to ensure that the remeining hadrons are of low multiplicity.
Based on this cbservation, we would expect the dominant J/¥ +X final
statex of the Bs and Bc to he J/¥ + % and J/¥ + :r,p,Al tespectively.

The ¢ hae a 50% branching ratio into K'K™. Thus it seems ¢iear that
the 8SC will be able to identify and study these heavy beauty mesons.
Similarly, we would expect the beanty baryons to decay into J/X
with X being, about 50% of the time, a hyperon or decuplet particle.
A particularly ¢lean decey chain results from the beauty baryon
consisting of a b quark end an isotopic singlet combination of u and
d quarks. One should be able to identify events of the farm

Ab(bud) A JN s A+ IV rpar (8)

The isosinglet A, is forbidden to decoy into J/¥ « A+ # or /¥ + &
50 that eq. 8 might be the dominant J/¥ containing decay. The
isovector combination would have the observable decay chain:

Eb(bun')*J!*+$.*6J!!P+A+x+ﬂali’+p+x'+x* {n

The negatively charged Bb would have an anglogous final state

coataining pxr x . The strange besuiy baryens {bds} and (bss) might
also be accessible at Tev II and should certainly be evident at SSC.
They would have the following prominent decoy wodes with n fair
fraction of totally charged final states.

(bus) » /% B+ 0/ B 2t o dv Ax a - I pr o %
(@)
(bss) = J/M + T = JWAK 3% pn K (9)
The charz-beauty baryon and the strange-charm-heauty baryen ere

probably just below threshold for visibility at Tev I] but may be
clearly identifiable at SSC. Possibly promjnent decay chains might be



e

(bed) = J/¥ » (sed) 2 /¥ S a2 IWpx 5 7* {10)
(bes) = J/§ + (ees) IV 0¥ px R 2" (1)

In addition to determining wasses and lifetimes of the charm-besuty
baryons, the J/¥ tag might yield the first observationa of the
strange~charn baryons in eqg. 10 and 11.

Finally, at the SSC it might be possible to isclate the doubly
charmed beauty baryen with the decsy chain

(bee) = J/¥ & (sec) » J/¥ + (esa) + "¥" > J/¥ + 07 & "W & "9
(12)
"W" is used to denote an off-shell W decaying into totally charged
finel states such as = or A
In table I we sunmarise the above considerations, We consider an
experiment with the ebove mentioned separated J/¥ trigger producing
"some mumber, M5, of reconstructed Ity from decay of Bu,d . Yo
has been estimeted to he sbout 3+107 in a typical year-long rum at S5C
or about 3+10% in the similar experiment at Tev 1]. The production
croas section of the Bn,d is teken az gg.
This work was supported in part by the Department of Energy under
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State ﬂprod decay chain No. of events
-_ L * - -
bd L] JNR 0 Jik K'w 6.3 lio
bs 0!3 IV p 38 KK 0.07 Ny
- - L] - -3
be 10 "oy J/PD - 3/¥ + charged 610 "N,
bdn 1=0 | 1070, VA ¥ pa 0.03 Ng
bad1=a{ 10 | swoawpar 1 0.03 N,
bua 121 | 107Meg VT 2di¥pr 7 0.03 Ny
bus 030y |INECsawp T 2 741073 N,
bss Olge | IO 423 px K 3+1073 N,
bed 103, | 3rtetuedrurpss* 1075w,
-4 -+ -6
bes 830107 gy | d/Ve(ens)N/ 0 10~ Ny
bee 10'500 NP NCITIEN N EY TIPS of 1078 No
Nt extext

Table J. Estimates of production eross sections of heauty hadrens
relative to that of the lightest beauty meson and number of observed
events with totally charged final states containing a J/¥ relative to
the number Mg of observed J/¥ + X decays of the lightest beauty

weson. Ny may be of order of 309 per yemr in a suitable experiment
at the SSC.
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