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Outline

1 TOF: Debugging Issues
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TOF MC Truth Issues

Tof:EMC matching, some issues were surfaced.
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TOF MC Truth Issues (cont)

We looked into e− and proton gun 500 events @ 1GeV/c ph and tof ID
.

I am working on what is the root cause for this issue in n̄ gun.
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TOF MC Truth Issues (cont)

We worked on bck splash PDGs for TOF truth, there is no function for
getting PDG in TOF truth TofMcHit, but it is available in EmcMcHit

We calculated the relative angle between tof hits and emc hits in truth.
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http://doxygen.ihep.ac.cn/BOSS/7.1.2/html/d0/daf/TofMcHit_8cxx_source.html
http://doxygen.ihep.ac.cn/BOSS/7.1.2/html/d7/d67/EmcMcHit_8cxx_source.html


J/ψ → pn̄π−, PRL 127, 012003 (2021)

New source of n̄ from J/ψ in e+e− .
By tagging the particles recoiling
against an n̄ in J/ψ decays, the
momentum and direction of these n̄
can be determined. 8 × 106n̄ can be
tagged in the 1 × 1010J/ψ sample
The momentum of the n̄ at BESIII is
known with an uncertainty of about
6 − 7MeV /c

The beam pipe and the inner tube of
the MDC can be targets of beryllium
and carbon.
we expect 1%– 2% of the tagged n̄ to
interact with beryllium and another
1% –2% with carbon fiber targets.
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An approach to study interactions of n̄ with CsI at a J/ψ
factory. arXiv:2310.01746v1 [hep-ex] 3 Oct 2023

From MC we obtain clean n̄ from pπ− tracks with well defined p & θ

The agreement between data and MC simulation for interaction
between n̄ and CsI simulated with GEANT4 is poor. Data driven
method is used when reliable estimation of the efficiency is needed.
the (pn̄)max from J/ψ → pn̄π− can reach 1174 MeV/c.
we expect 1%– 2% of the tagged n̄ to interact with beryllium and
another 1% –2% with carbon fiber targets.
Single proton, π−, and n̄ samples, as well J/ψ → pn̄π− are generated
at diff CsI thickness, p and direction of the particles.
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An approach to study interactions of n̄ with CsI at a J/ψ
factory (cont)

Study of single n̄ sample:
simulating a single n̄ and adding CsI
thickness in the detector.
p is [0, 1.2]GeV /c and Cosθ is
[0, 0.93].
Out of 10 × 6 events of n̄ a fractions
of n̄ annihilated and n̄ nuclei elastic
scattered.
The simulation shows 3.7% of
annihilation and 1.0% of elastic
scattering, of n̄ and beam pipe
interactions happened.

Contacted the authors
regarding n̄ simulation
studies, still waiting for
their reply :
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An approach to study interactions of n̄ with CsI at a J/ψ
factory (cont)

thicker CsI tube can produce and helps to select more antineutron-CsI
interactions.
the σp, σθ and σϕ of the n̄ will decrease and make the measurement
of the interactions less precise.
For the accuracy of the n̄ tagging, the thickness of CsI should not
more than 15 mm.
the efficiency and resolution of tag n̄ vary significantly in different
momentum ranges.
antineutrons with high momentum (above 0.8 GeV/c), thicker CsI
needs to be added to ensure the quantity of tagged antineutrons.
thicker CsI will results in more interactions recorded, the events may
suffer from multiple interactions thus make the study more
complicated.
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