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Why ?

= Import for many physics topics, like:

= Essential to my work: the neutron form factor
measurement.

= New physics: rare events survived.

arXiv:2103.12486v4

= Not implemented in BOSS.
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How ?
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1. If acharged track is reconstructed, then TOF and EMC will be associated.
2. If no charged tracks, then TOF and EMC will be not associated.
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How ?
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The work is not as simple as it looks

Lots of work;

We have to do
DST events are many things even

e ~7 packages, new +
revised.

stored without from a new scratch, development.

like decode the
RAW events.

» debug

verification, 7
round checks.
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What | did

simultaneously
loading the
DST/RAW data
within BOSS.

ID of run/event cross-check
TOF digis associated to EMC showers

Neutral reconstruction/identification

Naturally we
will question
that are these
new packages
reliable?

Validation with e+e-=2>2y (MC+DATA)
Validation with J/W—> nnbar (MC+DATA)
Validation with e+e- =>nnbar (MC)
Validation with J/W = n+m-n®->2y
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Verification with ete- > yy@2.125 GeV
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Verification with ete- > yy@2.125 GeV

The key Is to restore the T, without any charge tracks in an event.
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Verification with ete- 2 yy
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y Detection of TOF with J/W-> n+n-n®

By searching for the photon along the recoiling direction of the other photon.
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Verification with J/W->nn

Phys. Rev. D 86 (2012) 032014
x10°
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Validation with MC simulation
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Identification: Anti-neutron VS others

Phys. Rev. D86 (2012) 032014

Antineutron in EMC Number of hits within a cone.
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Identification: neutron VS photon

The method is identical to the particle identification of charge tracks.

FHFHPFAEFFRE T TR ESTHE TR EZENEED 5.
B, BATHEEENTMENT, MREMNETOFFETTER.
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Identification: collision VS cosmic rays
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2-body like events with known kinetic features.
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Select n/n control samples

CPC 2017, 41(1): 013001

Taking advantages of 10 billion J/W events.
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Partial reconstruction and Recoiling the antineutron (neutron).
Thanks to huge ] dataset collected by BESIII.
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Antineutron Detection Efficiency (l)

EFF.
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Antineutron Detection Efficiency (ll)
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Neutron Detection Efficiency (1)
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Flight Time of Antineutron

T, calculation with gamma hypothesis T, calculation with neutron hypothesis
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AT, = tror — ty — ty, tyis determined by anti-neutron’s time,

t. Is estimated under the momentum of p = i/E,feam — M.
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Flight Time of Neutron
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AT, versus AB for Neutron
AB: a cross-angle between the measured position and the

reference position.

BESIHEERFRT 2L ZRAS:2021.11.05-07 22
| ]



Discrepancy in Neutron Detection
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Calibration

Chinese Phys. C 2017, 41(1): 013001
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AT, versus ADC for Neutron
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ADC of Anti-neutron/Neutron/Photon
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ADC of Anti-neutron
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About new physics research

P2zXL, Xpzis

Type 1: TOF-
digi-rich
events.

-
A netm
e’ |
Not effectively
~
- X wd reconstructed
e} *3 event
e’ ¢ w
N Type 3: MDC- Type 2: EMC-

digi -rich

w . -_ .
e~ oM goM events with dé%ler:Lzh
+
ot A X RAW+DST

High-frequency noise

BESIHEERFRT 2L ZRAS:2021.11.05-07 28




Summary & Acknowledge

TOF-based reconstruction and identification Is carried out
and verified.

Many thanks to Prof. Shengsen Sun (IHEP) for his very useful
suggestions, Prof. Peirong Li (LZU) for his effort on MC
production of control samples, Doctor Pei-Lian Li (USTC) for
her hard effort on cross-check of TOF-based performance.

BESIHEERFRT 2L ZRAS:2021.11.05-07 29




