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Charmed baryon mass (GeV)
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Charm baryon vs. strange baryon

(a) Charmed baryons

— 0.8

—0.6

—0.4

—0.2

1
llll'
F
AC En
] : g
pD/ Y Eam i,
29— ’;5..-24 1 ‘l\t Kn
pD o Ll
B A o ;'r ST ane
| —n
/ Y
|Ill s 34
2.7 — / b1 _+_.I &
n -
W |Ir — O
32 .
N R v
-__,I:B 2ty
N
L
2.5
o
;
!
!/
23 +
S ‘ﬁt} ———————————————————————— 00
A, b ok e €2,

Lambda_c at STCF

Mass above baseline (GeW)

0.8 —

0.6 —

0.4 —

il MET o

(b) Light strange baryons
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R Value
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4.6 — 5.5 GeV

Charmed baryon thresholds around
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A" branching fractions

* Most A" branching fractions are measured
relative to B(A_* — pK™rt*), which itself is not a
model-independent measurement:

— (4.14%0.91)% from B(B — A_* X)-B(A_.* = pK™1t*);
— (7.311.4)%-fF from B(A_.* — pKt*)/B(ASF — Al*v);
— PDG average (5.0+1.3)%;
— Same result from CLEO e*e =DpX, X=A_* + ..;
* Any change in B(A_* — pK™t*) will affect most of
the A" decay width;
 An absolute measurement is absolutely needed.
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Cross section for efe” = A_"A [

1 Y(4660)?

AT,
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olete” — X(4630) X B(X(4630) — AJA.)

= [0.475515(stat) Lo (syst) = 0.19(syst)] nb




Scan around 4.60GeV

1600 pb'! @ 9 energy points (3*1032 cm2s1)

4.55 4.60 4.61 4.62 4.63 4.64 4.65 4.70 4.75 GeV

50 270 350 420 470 420 360 180 100 pb
300, 200, 150, 100, 100, 100, 150, 200, 300 pb-

A*. can be fully reconstructed and antiproton are used
As tag to suppress backgrounds.

First absolute measurements of Ac decays may be
available at BES-III.
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(Haibo’s slide in 2009)
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A_Decays

A" decays through weak interaction only, poorly
measured precision 30~40%;

Normalization mode A" — pK™rt*, (5.0£1.3)%;

Hadronic modes: A_*—Amnt, £*ro, ..., to measure decay
asymmetry parameters;

Semileptonic modes: Af—Ae*v,,, Ae*v,;
Search for rare decays:

— radiative A_*f—X*y, predicted rate 104

— FCNC A *—pl*l, 105~1075;

— LFV A *—pep, 10~10;



Single tag efficiencies of A_*

* Produced in pairs: ete" = AA_;
* 15singly tagging modes give an overall efficiency of 4.89%.

ST Mode B;(%) £:(%) g;B; (%) ST Mode B;(%) £: (%) £:B:(%)
pK, E-1h4 03 34.9 0.39 +0.10 Antyq 1.8+ 0.6 4.2 0.08 = 0.03
pK —m+ 50+1.3 357 1784046 | Antata— 2.6+0.7 10.2  0.27+0.08
-pffsfr“ 1.65405 12.0 0.20 + 0.06 AnrTw 2Lk 1:¥ 0.02 +£0.01
pK mtn~ 1.340.35 155  0.20+0.05 YOr+ 1.05+028 16.2  0.17+0.05
pfi'_:r:+?r“ S B e L 7.4 0:25 1+ 0.07 Ytq0 1.00+0.34 10.8 0.11 +0.04
Amt 1.07+028 276 030+0.08 | Xtata— 3.6+1.0 11.0  0.40+0.11
Amtar© 5 8 e 134 0.48 +0.18 YOqtq0 1.8+0.8 7.6 0.14 +0.16
Yt 2.7+1.0 3.8 0.10 +0.04

single tag efficiency: > . £;B; = (4.89 + 0.55)%

e Efficiencies are estimated based on MC simulation in BOSS663
e Secondary decay rates are included in the efficiencies.
e Selection criteria not optimized
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Distributions of Mg for 15 ST modes
in AT generic decays

(From Xiaorui Lv)
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Estimation of event rate

* For ASA_ pair, if peak cross section is 0.47 nb
around 4.63 GeV, at a luminosity of 103> cm™s™
at a STCF, the production rate would be 47 Hz,
which is equivalently 4 M events per day.
Assuming the single/double tagging efficiency
4.89%/0.24%, this gives 391k singly tagged A *,
or 9.6k doubly tagged A_*A_ ;

* A ~1% statistical uncertainty for Br(A_* — pK™rt*)
measurement!

* Unprecedent potential to study A_decays.



CP Violation in A_* Decay

* In A" — BPand A_* — BV decays (B: spin %2 baryon, P:
pseudoscalar, V: vector), one may examine the T odd
CP violating triple-product (TP) correlation — v,-v,Xv;,
where v; can be spin or momentum;

* FOCUS measured AS— A" with an asymmetry
parameter o=-0.911+0.15, leads to the CP violation
parameter A=-0.07£0.19+0.12, however the errors are
large;

* The TP asymmetries in A_* decays is estimated to be
negligible in the Standard Model, so the processes are
an excellent place to look for new physics.



TP asymmetry quantity:

A 1 "(Vl - Vo X V3 > 0) —f\"r(Vl - Vo X Vg < 0)
AT —

*'?\':tDt al

Or equivalently,

]__‘(Vl'VQXV3>{))—F(V1'V2XV3<O)
F(Vl-VQXV3>0)—|—F(V1-V2XV3<U)

Ar =

The true CP violating asymmetry:
1 _
At = 5(441" + Ar)
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Promising modes to look for

Sensitivity estimated based on 2.5x10° A_*A_ pairs (one year @BESIII).

BP Br Eff. (€) FExpected errors at
BES-III (x10—2)

Ant = (pn )t 6.8 x 10—2 0.82 0.85
AKT — (pr)K+ 3.2 x 104 0.75 4.08
A(1520)nt — (pK )=t 8.1 x 103 0.75 0.81
Y0rt+ 5 (Ay)wT 1.0 x 10—2 0.62 0.80
SOK+ 5 (Ay)KT 4.0 x 104 0.56 4.23
ta0 - (pr?)n® 5.0 x 10—3 0.60 1.15
St = (pr)(wta—w®) 8.2 x 104 0.52 3.06
20K+ 5 (A K+ 2.6 x 10—1 0.57 5.20
[0f_ T Vlod Phys AT5(2011)2523
BV Br Eff. (€) Expected errors at

BES-III (x10—2)

Apt — (pr— )(wt=D) 3.2 x 10— 2= 0.65 0.44
3(1385) T p? = (AxH)(wta) 2.4 % 103 0.69 1.55
o0 = (pr) (T o) 0.7 x 102+ 0.62 0.96
Ytw = (pr) (Tt x?) 1.4 % 10—2 0.49 0.76
“te — (pr? K TK ) 0.8 x 103 0.52 3.10
12/30/20122+K*D — (pr YK —=wt) 0.7 x 102 0.57 3.17 14




Summary

There have been no improvements in the A_*
branching fraction measurements since 1998;

A super tau-charm factory will provide unique
opportunity for charmed baryon study if it
operates in 4.6 — 5.5 GeV;

At = pKt" mode can be measured precisely;

Access to rare decays at ~10° level can be
expected;

CP violation in A_* decay can be studied.



