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Introduction
➢Information about semileptonic decays of the Λ+𝑐 baryon is sparse.
➢ A comparison of ℬ(Λ+𝑐 → Λ𝑒 + 𝜈𝑒 ) 𝐚𝐧𝐝 ℬ(Λ+𝑐 → 𝑋𝑒 + 𝜈𝑒 ), where X refers to any
possible particle system, will guide searches for new semileptonic decay
modes.
ഥ (𝑫 → 𝑿𝒆+ 𝝂𝒆 )=1.44±𝟎. 𝟓𝟒.
➢Experimental data given 𝜞(𝜦+𝒄 → 𝑿𝒆+ 𝝂𝒆 )/𝜞
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(𝜦+
𝒄 → 𝑿𝒆 𝝂𝒆 ) is desirable to test these
theoretical predictions.
➢We present the first absolute measurement of ℬ(Λ+𝑐 → 𝑋𝑒 + 𝜈𝑒 ), by employing
a double-tag technique at 𝒔=4.6 GeV. This technique takes advantage of a
− sample just above the threshold (4.573 GeV ).
ഥ
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Event topology

Question from Amit
What is the double-tag technique? Please explain this with
suitable and simple example.

ഥ−𝑐
𝑒 + 𝑒 − → Λ+𝑐 Λ

➢A double-tag technique is employed.
ഥ−
1.
we fully reconstruct one 𝜦
𝒄
2.
search for candidates of the signal decay in the rest
ഥ−
of the event that is recoiling against the tagged 𝜦
𝒄.
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Calculate of Branching Fraction
(1)

(2)

Then

Question from Xin
Hence, the absolute branching
fraction of the inclusive semileptonic decay can be measured
without knowing the total
number of Λþc Λ ̄ −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？

(3)
Answer:
1, get more clean signals.
2, without knowing
3, Can eliminate a lot of
systematic uncertainties.
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Determination of the tag yields
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Select the right 𝒆

+

Question from Kai
on page5. for the PID, why the
hyperthesis of muon is not considered in
this paper?

Answer:
1, PID under (e, pi, K, P), Misidentification

2, non Λ+𝑐 decays in the signal region, estimate by its sideband
3, secondary positrons, evaluated from the wrong-sign positron
sample
4, track reconstruction efficiency, selection efficiency, and
resolution effects, corrected by
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Positron yields

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

Ntrue= Nobserved – Nsideband
240.7= 250.1-0.78×12.1
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Result
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• Question from Suyu
• What is heavy-quark expansion?

• Answer :

Λ+𝑐 ->udc
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• Question from Ryuta
• In table III, 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 )

• Answer:
1,ℬ(Λ+𝑐 → Λ𝑒 +𝜈𝑒 ) /

ℬ(Λ+𝑐 → 𝑋𝑒 + 𝜈𝑒 ) = (80.7±31.9)%

adding this two decays

and

, these three

processes account for 90% of the total.
2, The total of others is about 10%, considering the statistics of the data, this three mode is enough .
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