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Introduction

»Information about semileptonic decays of the A} baryon is sparse.

> A comparison of B(Af - Ae*v,) and B(Af - Xe*v,), where X refers to any
possible particle system, will guide searches for new semileptonic decay
modes.

»Experimental data given Ir(A} -» Xe*v,)/I'(D - Xe*v,)=1.4410.54.
The ratio is predicted to be 1.67 using an effective-quark theory calculation
and about 1.2 based on a calculation using the heavy-quark expansion. A
more precise measurement of B(A;— Xe*v,) is desirable to test these
theoretical predictions.

»We present the first absolute measurement of B(Af— Xe*v,), by employing
a double-tag technique at 1/s=4.6 GeV. This technique takes advantage of a
clean A A; sample just above the threshold (4.573 GeV).



Question from Amit
What is the double-tag technique? Please explain this with

suitable and simple example.
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» A double-tag technique is employed.
1. we fully reconstruct one A7 signal' v
2. search for candidates of the signal decay in the rest

of the event that is recoiling against the tagged A;.




Question from Xin

fraction of the inclusive semi-

CaICUIate Of Branching Fraction Hen(?e, the abs.olutelbranchilng

NP = 2N+ 1~ Bragfrag (1)
robs AT
Npt = F);\‘A;.-i; BiagBsig€tag sig (2)
Then
-::bs obs
Bsig — }} 1\ b (3)
obs ftag, =i obs
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leptonic decay can be measured
without knowing the total
number of Abc A —c pairs
produced - why Is that?

Question from Yuzhen

What does the double tag mean
comparing to single tag? Why does it use
double tag in this paper ?

Answer:

1, get more clean signals.

2, without knowing N+ 5-
3, Can eliminate a lot of
systematic uncertainties.



Determination of the tag yields
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FIG. 1. Mgy distributions for the different tag modes in data.
The solid blue line is the total fit, the dashed red line is the
background component, and the pink arrows denote the Mye
signal region.
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In the fits, the 31gnal shape is modeled by the shape derlved
from MC simulation convolved with a Gaussian function
that describes the resolution difference between data and
MC simulation; the combinatorial background is described
by an ARGUS function [24]. We obtain the tag yields by
subtracting the integral of the background function in the
signal region 2.282 < Myc < 2.300 GeV/c? from the total
number of events in the same region. The tails of the My



Question from Kai
on pageb. for the PID, why the

SeIeCt the rlg ht e+ hyperthesis of muon is not considered in

_ , this paper?
In the selected tag sample of AL candidates, we search i
for charged track i ith being lectron or Answer: 5 -
or ¢ E“DET wracks C}?“S‘;‘e“‘h wit ; mnlf an ’3"3‘3“0[{" o1 The PID of the selected tracks is implemented with the
positron. 1o ensure that the charged tracks ongimate trom iformation of the dE/dx, TOF and EMC, and the CL.
1, PID under (e, pi, K, P), Misidentification under each particle hypothests (e, , K, or p) s calculated.
Ngbs Pe—»e P;r—»e PK—»B Pp—bé’ Ni’me
N,?Ibs Pe—m PJI—)JI PK—’JI Pp—nr Nﬁrme
obs - true | ° A . ' '
Nk Peor Lok Prox Ppox [ VK presented in Fig. . The muon component s omitted in the
N?‘bs Pe—:p P:z—»p PK—»p Pp—»p N;;ue

unfolding procedure due to s small yields (almost the
2, non Af decays in the signal region, estimate by its sideband same as the positron yields), the small ms-PID probability
3, secondary positrons, evaluated from the wrong-sign positron rom muon o posizon (simiar 1o {hat from pion t
sample posttron, shown in Fig. 2) and the neghgible effect on
(he branching fraction measurement. In addition, because
(he selected pion sample contains the muon componen!

due to therr similar PID behavior i the BESII detector.,

N've — Z T(i|j)N Em : (he muon component is implicitly taken into account.
J 6

4, track reconstruction efficiency, selection efficiency, and
resolution effects, corrected by



Positron yields

TABLE II. Positron yields in data after each procedure. The

uncertainties are statistical.

Al = Xe v,

Right sign Wrong sign

Observed yields
Tag signal region
Tag sideband region
PID unfolding
Tag signal region
Tag sideband region

2280+ 15.1  26.0%5.1
11.0+£33 2014

250.1 = 17.1 283462

@ subtraction

Question from Yuhang
What's sideband subtraction in table Il ?

signal region, the unfolded positron yield in the Mye
sideband region is scaled by a factor of (.78 that accounts
for the relative amount of background in the sideband and

Ntrue= Nobserved — Nsideband
240.7= 250.1 12.1

Wrong-sigm subtractton

Correction of tracking efficiency

2.1 +38 17415
2407 + 17.4 >270E63 —
213.&‘1{7

272.1 + 235




The fraction of positrons below 200 MeV /¢ is obtained
by fitting the efficiency-comrected positron momentum

Resu It spectrum with the sum of the spectra of the exclusive decay
channels (Table III), as shown in Fig. 3. In the fit, the

Decay channel B (%) Model
AF = Aetu, 3.63 +0.43 [5] FY (4%
| ~2.52/5.09—¢ [28]
B(AY - Xety,) = NP®(p > 200 MeV/c) e AF—A(1405)e*y, 0.38+0.38 [30] PYTHIA [29]
‘ “ Nigll = f(pe < 200 MeV/c)] AF = netu, 0.274+0.27 [31] PYTHIA [29]
where NP®(p, > 200 MeV/c) is the yield of positrons i
with momentum p, above 200 MeV/¢ after the correction s °F
of the tracking efficiency, Ny, 1s the tag yield, and § ol
f(p, <200 MeV/c) is the fraction of positrons below >
200 MeV/c. Finally, we obtain B(A - Xe'v,) = E 20|
(3.95 £0.34)%, where the uncertainty is statistical only. [
OOI I ‘0.|2I I ‘0.|4I I ‘0.|6I I I0.8 1

Momentum (GeV/c)

FIG. 3. Extrapolation of the positron momentum spectrum in
the laboratory frame obtained from data, shown as points with
error bars. The blue curve shows the extrapolated spectrum.
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* Question from Suyu
* What Is heavy-quark expansion?

e Answer :



* Question from Ryuta

* |n table Ill, the semi-leptonic decay modes to extrapolate the positron momentum spectrum
are listed, but the latter two are unobserved ones. Is there strong motivation to include

those ?

* (I mean, we could introduce any hypothetical decays to adjust calculation, such as lepton
violating modes etc. in the extreme example )

e Answer:

1.B(AY = Aetv,) / B(AL— Xe™v,) = (80.7431.9)%

adding this two decays AF — A(1405)e ™,

processes account for 90% of the total.

e

and A — nefv. , these three

TABLE III. A semileptonic decays used to extrapolate the
positron momentum spectrum. The branching fraction of the
Al — Ae"v, decay is from the BESIII measurement [5]| and
the uncertainty of the unobserved decay channels is 100% of the
predicted branching fractions. The form factor of the A, —
Ae"v, decay is taken from QCD sum rules [28] and the other
two, unobserved, semileptonic decay modes are generated by
PYTHIA [29] according to the simple V —A matrix element.

Decay channel B (%) Model

Al = Ae'y, 3.63 £0.43 5] FY(q?)
=2.52/5.09—¢2 [28]

A;—A(1405)e" v, 0.38+0.38 [30] PYTHIA [29]

A = ne’u, 0.27+0.27 |31] PYTHIA |29]

2, The total of others 1s about 10%, considering the statistics of the data, this three mode 1s enough .
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