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JUNO Detector

® Main physics goal: Determining neutrino mass ordering and ® Noise level of electronics e e
making a sub-percent measurement of three oscillation » Fine range: 3.1 ADCs (4% for SPE) T
parameters » Coarse range: 2.5 ADCs 3
® High efficient PMTs: Photon detection efficiency (PDE) ~30% é“’z
® Very high PMT coverage: 78% 3N
Calibration . 10° L S -
VETO system ® Performange of LPMT with SPE model el (A0
¥. Top Tracker > The ampl!tude threshold for DCR measurement is around 1.8 mV.
Water VETO with » The amplitude threshold for waveforms analysis is 3 mV.
s S ~2400 20-inch PMTs » The charge integration window is [-20ns,+50ns] for peak.
;.' 7wt #7+ Earth Magnetic Field » The amplitude of SPE is about 8 mV.
Central detector - ID35.4m shielding colls The typical parameters of potted dynode and MCP PMTs in container #D with 1F3 electronics!s!.

« Steel structure (SSS)

. ACI’y“C sphere (AS) - Parameters ALLPMT Dynode PMT MCPPMT High-QEPMT  Low-QE PMT
20kt Liquid scintillator .. -* Number of PMT 1969 738 1231 576 655
e ~18000 20-inch PMTs ! ‘  ‘-- HV IV 1799 1929 1722 1701 1745
. ~25000 3-inch PMTs  }AY ._ = [t Pool’s depth: 44 m Gain /10 10.0 9.9 10.0 9.9 10.1
i vy B "Water depth and DCR /kHz 26.5 16.6 32.4 31'0 33.9
diameter: 43.5 m Resolution /% 305 28.0 32.0 39.7 31.2
PIV 3.8 3.6 39 3.9 3.9
FWHM /ns 105 10.8 10.3 10.4 10.1
SIN 14.3 142 14.3 14.2 14.4
Rise Time /ns 4.8 6.4 3.9 4.0 3.9
Fall Time /ns 11.9 8.9 13.6 14.1 13.1
® Six alternating layers of silicon-iron: Shielding the external fields Relative TTS /s~ 8.8 6.2 10.3 10.3 10.4
with the residual magnetic field less than 4.7 uT Amplitude /mv 8.1 7.9 8.1 7.9 8.4

The results are consistent with this paper!l.

® Comparison of two ranges in electronics with self trigger mode
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Bottom right: the internal view of the container and an installed box of 1F3 |
electronics. between the drawers. [
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® 32 independent working channels (drawers) wb L] Amplide ¥

® Stabilized LED light source with 420 nm wavelength

® A HVAC (heating, ventilation, and air conditioning) unit:
Controlling the measurement environment inside the containers
(23°C for the container #D)

® JUNO 1F3 electronics prototype:
> High voltage unit (HVU): Providing the bias voltage to PMTs
> Global control unit (GCU): Analog-digital conversion and

waveform acquisition

® A DAQ system based on Linux!!: Initialization, configurations of

HVU and electronics, control waveform readout, temperature and

DCR mo”itoring More detailed introduction can be found in the paperf3l. £ Coarse range: Mean=2 5ADCe, STD=0.04A0Cs /o BRI .
Global Control Unit ® Noise level of electronics without HV
_ | > As of June, a total of 651 GCUs had

been tested for electronic noise.
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