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Motivation

« Quark model predicts more baryons than those established in
experiment (missing resonances problem).

« Only ground state of 0™ has been experimentally established.

« The c.m. energy of BESIII data sets are from 2.0 GeV t0 4.6 GeV, it

provides a chance to study of the excited hyperons.
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Motivation for Q* search

* Current lowest Q" is 2(2250), which has about 600 MeV higher than ground
state (). However, other lowest baryons have only about 100 MeV higher than
their ground states. Is Q2(2250) the lowest Q*?

« Two different quark models have predicted the lowest Q*:
 The traditional sss quark model: about 2000 MeVI1],
 The sss[ss] quark modelf?!: about 1750~1840 MeV;

« It can be found in measurements of 1(3686) decays 1(3686) — QQ*. The
predicted mass constrain the decay channel: Q" — yQ.
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Recent (0* observation at Belle
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» Data samples: All ¥(3686) data sample

» Signal MC.:

> 0.1IMete” - yQ~Q%, 0" - AK~, Q" - anything

Data and MC samples
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NG L BOSS L BOSS
(GeV) | (pb™1) | Version | (GeV) | (pb™!) | Version
3.7730 | 2931.8 | 6.6.4.p02 | 4.2357 | 528.9 7.0.3
4.0076 | 482.0 7.0.3 4.2438 | 532.7 7.0.3
4.1784 | 3189.0 7.0.3 4.2580 | 825.7 7.0.3
4.1888 | 521.9 7.0.3 4.2667 | 529.3 7.0.3
4.1989 | 523.7 7.0.3 42777 | 174.5 7.0.3
4.2092 | 511.2 7.0.3 4.3583 | 539.8 7.0.3
4.2187 | 508.2 7.0.3 4.4156 | 1073.6 7.0.3
4.2263 | 1091.7 7.0.3 4.5995 | 566.9 7.0.3

> 0.1Mete” - Q0,0 ->yQ~, 0t - AK', Q™ - anything




Events/1

Event selection

At least three charged tracks are required and their polar angles 8 must satisfy
|cos 8| < 0.93;

K= list: L(K) > £(m), £L(K) > 0;

Proton list: L(p) >0, L(p)>£L(K) and L(p)>L(r);

 Loop the remaining charged tracks to find an charged pion and then reconstruct
the A/A;
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 The decay lengths of A/A must satisfy L/c > 2, the signal region of M(pr-) is
1.111<M(pn)<1.121 GeV/c?; /



Events/1

Event selection

Loop all of K=/K* and A/A candidates and perform a vertex fit for K" A/K A
and a secondary vertex fit for Q=/Q7;

The decay lengths of Q™ must satisfy L/c > 2. If there is more than one Q~
candidates, the candidate with minimum y? is selected.
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Results of 1(3686) data
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Results of 1(3770) data

A clear Q™ signal in the distributions of M(AK 7);
An broaden enhancements are clearly visible in both
data and inclusive MC, which is from y(3686);

: | | 1 NO significant Q(2012) is observed.
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Results of total data

—— Total data
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("~ masses for all data samples, while the
significance is very small;

» Here is the result for all data samples, that
possibly means we only can give the upper

% MAK) (GeV/e) limits for these Q*~ states.
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Summary and to do list

We search the excited Q™ baryon for BESIII data samples, while no
significant signals are observed.

We will optimize the event selection to improve the significance. Any
suggestions are welcome.

Currently, only the upper limits for all possible Q™ baryon will be provided if
the significant can not be improved in the future.

Include this result to the memo of e*e™ - Q~Q cross section measurement?
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