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Online Scintillator Internal Radioactivity Investigation System
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LS 19.5ton+ Pure Water 550ton

* 76 NNVT PMTs installed with magnetic shielding and

reflectors “1it-: Teht T ErCRoTT ot [ 2024-11-12 14:18:48
12 top LPMTs installed ¢ W e
8 for LS
4 for VETO

* 48 side LPMTs installed for LS
* 16 bottom LPMTs installed

8 for LS

8 for VETO
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* 2inside cameras installed/replacement g :
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* 49 temperature sensor (in detector) 2 s
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* 24 Laser capsule installed = <
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* 26+1 GCUs + 2 LVPs + 1 BEC (+1 WR switch)
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Abusleme, A., Adam,

T.,

Ahmad, S.

et al. The design and

sensitivity of JUNO’ s scintillator radiopurity pre-—
detector OSIRIS. FEur. Phys. J. C 81, 973 (2021).
https://doi. org/10.1140/epjc/s10052-021-09544-4

Vertex reconstruction
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https://doi.org/10.1140/epjc/s10052-021-09544-4

SIRIS data taking & analysis continuing

* Keep data taking after detector filled

e ~100keV energy threshold (~50keV,
shortly),

e ~7Hz trigger rates (~70Hz shortly)
* radon decay, U/Th measurements
* Onsite day shifters

* Remote night shifters

(Up to 04/27) £ T::

238 in LS: (1.29+0.03)x10% g/g o

232Th in LS: (6.57+0.77)x10'> g/g o

Preliminary: 500

14C:~2.9 X 10Yg/g -1o00

85Kr: <4mBqg/mm3 (<~3e22g/g) (Upper Limit 1500
@95% CL) 000" oome omaa - oome - oas

[ 1
09/26

E, [MeV]

LS B e SR T &< AT %
u%ﬂu%ﬁﬁ?ﬁ%

—_ N W B N 0 O D

time (date)

14.00

a2 — e ] o o )
Bz T Aian anesy & _ #oaa  [JC14 Kr85 Radioactivity Upper limit(95%)
—— 20240315_103611 i /s =none, NONE  []C-10 e
—— 20240317_094422 NONE [kr-85  [K-40 100.00
—— 20240321_222855 WAn-220 [WlTh-232
—— 20240311_172440 Post-Fit [u-23  [@RAn-222 .
10° —— 20240401_101408 [vessel  [Tpmt N
20240311_015547 Wshield_Rn-filshiold_Rn-222 n
—— 20240317_171429 Wshieid  [ltank C._]‘\
595 51 20240311_105124 [rock Uncertainty =5
Rn, Po —— 20240318_095722 = 1000
107! Py
= -
= Y =
L =
m
=
1072
5]
£ 1.00
00 04 06 08 10 12 _ 14 3 000 200 400 600 800 1000 1200
Evis(MeV) 3
vis(Me ] .
& dT window(us)

1_‘_'_] energy spectra (charge)

distance: prompt-delayed

prompt-delayed energies (a.u.) 2000 FpddzTa
= - Total b gl Entries 12872
1750 Correlated prompt (214Bi) 3 % 1400 r ::;w x:
1500 Correlated delayed (*'*Po) J E ] )
Uncorrelated coincidences E Q .
1250 E 1000 Bi-Po distance
@
8 Po-210 1 ]
)é 1000 3 800)
w
750 E 600 H_‘
500 ‘ Bi-210 . .
Q value 1
250 200)
04 fm-nl.u.lnu \_‘_‘
o o [P I I PR PP ¥ e |
1 2 3 4 5 6 7 9 IC 0 200 400 600 80O 1000 1200 1400 1600 1800 2000
E.[MeV] E IMeVl i
JUNO-doc-11670
2107 I . 2/ naf 35447366 ME‘lﬂ_l ey 5 o /ndf 4974133
R e L\ BiP0-214 w/ bkg ws| & E| %L BiPo-214 w/o bkg, i
E : Nu,uj 0.04622 £ 0.00087 § : .\ NR 005113 £0.00104
E B T 5.028 £ 0.080 E B \ Trarz 5.15 £0.09
é 10-2 E Flat 0.003106 +0.000053% ;‘E 10—2 E \K Flat 0.002704 + 0000062
‘ué E } Data E F + Data .hhi
= F - -
S £ L e Foet s
£ Ll —faemFit g Flo = [ ¥
@] ]
i Rt} =03 L 1 |
=107 gy £5:51°da =107 H == £5:51"da
a E nzzz’ o = Rnzzz' T -
ERl: 2 F 1 I L A Hy
a Cl Tse© = HI' | Ffsc ‘|‘ + 1»
B Bkg from fit _— U(w/hkg inLS~ 14&1. uzs)xi g9 B Bkg from fi i ™y (wio bl g)lm.s (12.89 +- 29)X1Q'§gfg
]0—4 TR N 1l 1 abil g 1()-4 al gl I I P A
0 5 10 15 20 25 30 35 4() 0 5 10 15 2() 25 3() 35 4()
Time from beginning of full LS phase [day] Time from beginning of full LS phaqe [day]
BiPo212dt %/ ndf 2674718
g E t Prob 0.08405 - T oy e
=] E : .3l ! 2
S ssE Nap 6744 3266 [ S107 ey BiP0-212 w/o bkg.
2 4 E T 3407 +49.7 E F Rat d Nows 005976 +0.62582
£ zsg 28 2139 £0.716 s F it {rateve- oA .. 0omiss £0.10004
30 é_ BiPO'ZlZ W/O bkg % m 4 £ Flat 300105 +3.500e-06
E 10 4
25E I dt 27 B { g v f
! P bl LIt D Ty
E : Sl e dh LU
isE = i L I I I l Il LI | I
E + I £ — reuft
10F 107 EEE
sE + E| = fuu=05aam
E. ..l....Il....l....l....rh... ;- Libaal 1 1 1 1 [
16.00 0 500 1000 1500 2000 2500 3000 0 5 10 Ii 20 25 30 35 40 45
dt [ns] Time from beginning of full LS phase [day]|



WT: AF2 1w 58, AErewiligrr, BB B2k, 2238,
TVT: ERRINEREA =, FEB+SIPMAERAE =R 52 ik, U#EA T

JUNO-TAO VETO Sttt S LA

pe {channel_nb==96&&Gain==1}
I S|

Entries h\ZDBZBS = -

PMT +elec. == == i F

HG LG

hADC_jt_all_cut

Water tank .

* Finished the water quality sample monitoring at Kaiping:
* no big change of water quality in ~5 months

* Finished the assembly of 4 sets of electronics with the help of JUNO SPMT group,
now located at Kaiping SAB hd

* Quoting for the pure water system
* Quoting for the production and installation of the water tank
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1. Dark Count of 20-inch PMTs Generated by Natural Radioactivity, JINST 19 (2024) 02, P02026

2.  Performance of the plastic scintillator module for the top veto tracker of the Taishan Antineutrino
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2. The high-precision detector of the JUNO-TAO experiment, NIMA, PISA 2024, accepted

Drafted:

1. PMT Charge Uncertainty with Artificial Correlated Pulses

2.  Characteristic of JUNO 1F3 electronics prototype by 20-inch PMT self-generated large pulses
3.  Non-cyclic prototype of JUNO-TAO VETO water tank with 3 inch PMTs
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Dark noise random coincidence rate(Hz)

Dark noise random coincidence rate(Hz)
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0. TQ pair data

1. OSIRIS: C14%%

2. CD water phase

3. CD water buffer layer

4. Lower energy event of LS
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* 75% PMT coverage

* Trigger, calibration, reconstruction,
* Background measurements
* Solar neutrino

* Reactor neutrino
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* Parameters:
Wavelength: A
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Hitting location: (x,y,z)
Arriving time: t
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(b) Schema of crystal test.

0.12¢- rms.
—0.22¢- rms
0.7 w=0.32e- rms
z B 0.50e- rms. > 90
Z 06 &
i \ z
05 f. =
> | S
= =
; K £
203 A A
ul AV
01 b
b 0
° -
2 -1 o 1 2 3 6 7 8

Normalized Voltage Sc‘v\al u le)

IIIIIIIIIIIIII

V pixel
N

= Possible track

] 7500 1000 1500 2000 2500 3000 3500 4000
H pixel

(a) Extended tracks of those reported in figure 12.
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(b) Average of extended surveyed lines of that in fig- (¢) Sum of extended surveyed lines of that in fig-
ure 11(a): the red lines are selected candidates. ure 11(b): the red lines are selected candidates.

Figure 13. Track candidate checking by extension. For a true muon track in principle, the candidate should
have a similar average intensity as the short track, and increasing sum following the track extending. The red
lines in (b) and (c¢) correspond to the extended track candidates. The selected candidate mentioned here is
with the cuts discussed in section 3.1.
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(a) Extended track 1D. (b) Extended track in 3D.

Figure 14. Example of selected track candidate suggested by its averaged pixel intensity. Its raw length
is around 1786 pixels (around 2880 pixel after extension), and averaged intensity per pixel is around
1.728 ADC and the summed intensity is around 568 ADC of 1786 pixels (around 73 p.c.). (a) x-axis is
the horizontal pixels; y-axis is the vertical pixels. (b) x-axis is the horizontal pixels; y-axis is the vertical
pixels; and the z-axis is the pixel intensity expressed in ADC counts.
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