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Abstract: The numbers of {(3686) events accumulated by the BESIII detector for the data taken during 2009 and
2012 are determined to be (107.040.8)x10% and (341.14:2.1)x10°, respectively, by counting inclusive hadronic events,
where the uncertainties are systematic and the statistical uncertainties are negligible. The number of events for the
sample taken in 2009 is consistent with that of the previous measurement. The total number of 1) (3686) events for

the two data taking periods is (448.14:2.9)x10°.

Keywords: 1(3686), inclusive process, hadronic events, Bhabha process

PACS: 13.25.Gv, 13.66.Bc, 13.20.Gd

1 Introduction

During two data taking periods, one in 2009 and one
in 2012, the BESIII experiment accumulated the world’s
largest 1(3686) data sample produced in electron-
positron collisions, which provides an excellent resource
to precisely study (3686) transitions and decays and
those of daughter charmonium states, e.g. x.s,h., and
7., as well as to search for rare decays for physics beyond
the standard model. The number of P (3686) events,
Ny(ses6), is a crucial parameter, and its precision will
directly affect the accuracy of these measurements.

In this paper, we present the determination of
Ny (s6s6) using inclusive 1 (3686) hadronic decays, whose
branching fraction is known rather precisely, (97.85+
0.13)% [1]. In the analysis, the QED background yield
under the P (3686) peak is evaluated by analyzing the
two sets of off-resonance data taken close in time with the
peak samples, i.e. center-of-mass energy /s=3.65 GeV
collected in 2009 and four energy points ranging from
3.542 to 3.600 GeV collected in 2012 for a T-mass scan.
The strategy for the background estimation was success-
fully used in our previous measurement of the number of

1 (3686) events collected in 2009 [2].
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2 BESIII detector and Monte Carlo sim-
ulation

BEPCII is a double-ring ete~ collider that has
reached a peak luminosity of 1x10% cm™2s™! at /s=
3.773 GeV. The cylindrical core of the BESIII detector
consists of a helium-based main drift chamber (MDC),
a plastic scintillator time-of-flight (TOF) system, and a
CsI(T1) electromagnetic calorimeter (EMC), which are
all enclosed in a superconducting solenoid magnet with
a field strength of 1.0 T (0.9 T in 2012). The solenoid is
supported by an octagonal flux-return yoke with resistive
plate counter modules interleaved with steel as a muon
identifier. The acceptance for charged particles and pho-
tons is 93% over the 47 stereo angle. The charged-
particle momentum resolution at 1 GeV/c is 0.5%, and
the photon energy resolution at 1 GeV is 2.5% (5%) in
the barrel (end-caps) of the EMC. More details about the
apparatus can be found in Ref. [3]. The MDC encoun-
tered the Malter effect [4] due to cathode aging during
(3686) data taking in 2012. This effect was suppressed
by mixing about 0.2% water vapor into the MDC oper-
ating gas [5] and can be well modeled by Monte Carlo
(MC) simulation. The other sub-detectors worked well
during 2009 and 2012.
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