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The BESIII detector
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JUNF R8¢ . MDC, TOF, EMC, MUC
SSM: Solenoid Superconducting Magnet
Trigger system

DAQ system

Slow control system

e General purpose
detector at BEPCII,
E.,~2-5GeV, L
1033/cm?/s

e \ersatile researches in
T-charm physics
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BESIII performance

Sub detector Design Performance

MDC arp = 130um
Ap/p = 0.5%@1GeV (B=1T)
OdE/dx = 6%

TOF | Barrel or = 80~90 ps

Endcap | ¢g; = 110~120ps (before upgrade)
80ps~100ps (after upgrade)

EMC AE/E = 2.5% @1GeV
o = 6 mm/VE
MUC 0rp = ldmm~17mm
o,~17mm

Achieved Performance

orp = 115um
Ap/p = 0.47%@1GeV (B=1T)
OdE/ax = 9-2%

or = 67~70ps

or = 138ps (before upgrade)
60ps~70ps (after upgrade)

AE/E = 2.5% @1GeV
o = 6 mm/VE

orp = ldmm~15mm
o,~17mm
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e Totally about 30 fb! in 12 year running

e Data sets collected so far include
e 10X10°J/Y’ events
0.5X10°% Y events + 0.7 X 10%y ' events
Scan data [2.0, 3.08] GeV; [3.735, 4.600] GeV
130 energy points, about 2.0 fb!
Large data sets for XYZ study above 4.0 GeV about 22 fb!
Unique data sets at open charm thresholds

3.77GeV 2.93fb~! DD
4.008 GeV 0.48fb~' DD
4.18GeV 3.2fb~! D,D?

4.6 —4.7GeV 0.6 + 3.8fb~1 ATAC
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Dark current (nA)
= + 3 o

1=
<

L]
£=

rrrrrrirrirernrinrnel

Inner_53_1
Inner_S3_2
Inner_53_3
Inner_53_4
Inner_53_5
Inner_s3_6
Inner_54_1
Inner_sS4_2
Inner_54_3
Inner_54_4
Inner_54_5
Inner_sSd4_6
Inner_54_7
Inner_SS_1
Inner_55_2
Inner_S5_3
Inner_55_4
Inner_s5_5
Inner_55_6
Inner_SS_7
Inner_55_8
Inner_S&_1
Inner_S&_2
Inner_S&_3
Inner_5S6_4
Inner SA 5

Malter discharge : a self-
sustaining local discharge
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Did not disappear even after stopping the
irradiation, until the HV was powered off
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Spatial resolution ( um)
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MDCHLIE 1B

No. of sense wires No. of Preamp. Date Problems
16S11-1~8 (S16-81~88) E16-11 2010.6.16 Preamp discharge
17S2-5 (S17-13) W17-2 2009.5.14 preamp dead
20S14-7 (S20-111) E20-14 2010.1.12 preamp dead
13S11-8 (S13-88) W13-11 2012.3.23 preamp dead
16S2-6 (S16-14) E16-2 2012.3.23 preamp dead
29S7-8 (S29-56) W29-7 2015.9.11 preamp dead
30S19-1(S30-145) W30-19 2015.12.1 preamp dead (2015.12.1)
recovered (2016.12-2017.6)
Dead again (2017.12.3)
38531-6(S38-246) E38-31 2016.11 preamp dead
42S5-6 (S42-38) E42-5 2007 sense wire discharge
43S21-8 (S43-168) W43-21 2015.2.10 sense wire discharge
33519-1(S33-145) Wa33-19 2015.9.24 sense wire discharge
33519-4(S33-148) Wa33-19 2015.9.24 sense wire discharge
36S2-6 (S36-22) E36-3 2017.12.3 preamp dead
10S3-3 (S10-19) E10-3 2017.12.3 preamp dead
37S15-7 (S37-119) W37-15 2017.12.3 preamp dead
35S27-6 (S35-214) W35-27 2017.12.3 preamp dead
16S2-1~8 (S16-9~16) E16-2 2019.12.13 preamp noise (powered off)
41S29-5 (S41-229) W41-29 2020.11.3 preamp dead
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PMT & Py S5 R B
(Vmax=2400V)

i

2009 1788(+0)
2012 1818(+30)
2016 1855(+67)
2020 1886(+98)
2030 1788+2007?
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o MEMHK FIELEMNSE, NEHEEREHRIE/dx, RO X768 7

A Inner chamber
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o QFENE(BE)MINE(35E) M EE S o 19 MNHLE 24 MLLE
« WEAE63mm, ShEAE810mm, 7K /E2308m o 6796 M7 S L4 G, 21884411
. ?ﬁndi\i?m carbon fiber, #}fA: 11.5 mm CF with o 1435 L 5E: 12mm X 12mm.

o UHTHIAR: 18 mm Al (6 N EH R Z: 25 mm Al) ® HFE FEIT: 16.2mm X 16.2mm



TOF

o MK+ CATHSE], R TR0

o WIEBTOF + 4 25 TOF(2)

e fH: BC408 scintillator, 2 layers, 176 modules, readout from
two ends, Hamamatsu R5924 PMT

e v (IH): BC404 Scintillator, 48 modules for each endcap

e 20155 8 K 5¢ il o TOF 2%, K FIMRPC, 201646 H ik .
2RSSR

 Two layers in each endcap, the thickness of one layer is less
than 25mm

e 36 modules for each endcap, and 72 modules in total
e 12 strips in each modules, read out from two ends



EMC
o REHIE: v AR TR R B

o THHER+ 2 S o

e CsI(TI) crystal + PD readout (Hamamatsu S2744-08)
e 5280 (ffifff)+ 960 (i) = 6240 MR IT

e Crystals suspended without supporting wall

LR E
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