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The First Physics Results from JUNO (Nov 2025 & Jun 2026) @
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First results using 59 days of data already

First Neutrino Mass Ordering
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The JUNO Experiment the International Collaboration
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The Quest to Neutrino Mass Ordering
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Experimental Efforts Resolving v Mass Ordering @

Source / Interference of Collective Censtielillng

Matter Effect Total Mass or

Principle Solar&Atm Osc. Oscillation Effective Mass

Hyper-K, IceCube-

Atmospheric v DeepCore, ORCA

Beam w T2K, NOvA, DUNE
Reactor ve JUNO
Massive Detectors
Supernova with Good E
Burst v Resolution

Interplay of Cosmo. Data,
Measurements KATRIN, Proj-8, OvBB




Known 013 Enables Neutrino Mass Hierarchy at Reactors @
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Challenges in Resolving NMO using Reactors
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The Conceptual Design of the JUNO Detector

Acrylic Sphere:
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A Comprehensive Calibration System

Automatic Calibration Unit (ACU)
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Cable Loop System (CLS)
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Central cable
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Packing PMTs as Tight as Possible and Keep Them Safe

20” PMT (~18K)
MCP-PMT (~13K) .
Hamamatsu HQE (5K)
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Views from Inside of the Central Detector

SPMT (3-inch)

Hamamatsu NNVT HZC
Quantity 5,000 15,012 25,600
Coverage 75% 3%

Reference Eur.Phys.J.C 82(2022) 12, 1168 NIM.A 1005 (2021) 165347
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Major Milestones of the JUNO Experiment

Project Approved
and Funded!

Civil Started

Civil
completed

Detector
Const. Started

NNVT PMTs
Delivered

2023-2024-2025

4

Detector
completing,
Filling starting

Summer
2025:
Data

Taking!
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The Evolution of Large Volume LS Detectors: 1956-2025

20,000t
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Data Taking

e Data taking period for this analysis: 2025.08.30-2026.05.18
e Golden data are selected for physics analysis

physics

Power outage due to weather is one of the main causes of interruptions

calibration

commissioning
.maintenance
interruption

Time fraction per day (%)

DAQ time (Calendar): 264.76 days
Good physics data: 207.63 days

{Phys+Calib) / DAQ time = 90.00%
{GoodPhys+Calib) / (Phys+Calib) = 92.38%
| | GoodPhys / Phys = 91.96%

Yifang’s Slide @ v'26
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Ca I i b ratiO n Yifang’s Slide @ v'26

T IIlI!IIlI!IlIIllilIlII_zld'ﬁ:m_lﬂaéll‘laaéelllll
e 1D (central axis): 137Cs, >*Mn, 4K, ®3Ge, =A==
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Reconstruction and Energy Correction Vifang’s Slide @ V26

e \ertex and energy are determined by maximum e Residual r-0-t dependence (~1%) further corrected
likelihood taking into account PMT response, geometry, by 214Po in the whole volume

optical properties, verified by calib. sources

Energy scale anchored at nH from °Li+IBD

Other reconstruction methods give similar results e Final performance checked by IBD nH in r < 17.2m
e Time dependent variations corrected by Po214 in the e Residual spatial non-uniformity RMS ~0.2%
whole volume, check by n-H from IBD e Residual time dependent variation RMS ~0.3%
' . . ‘ . ' . PcI»214 - Aftler C()Irrec?:ion . . . . . . ' ‘
- ;:ipreliminary --f-- zloezall'14:0.932 MeV, RMS:().OSl%E 1 015
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Energy Non-linearity

Preliminary
* Non-linearities of LS and £ : vk $ JUNO Dutn
electronics are determined by s B . s Dot
. . c - - 107 1
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Light Yield and Energy Resolution

Yifang’s Slide @ v'26

Light yield at the detector center is ~1600 PE/MeV for 8Ge and
~1785 PE/MeV for neutrons, in good agreement with MC
Energy resolution for 8Ge is ~¥3.5% @ 2x 0.511 MeV at the
center, slightly worse than the expected 3.1%

= Better MC for C process, optical boundaries, 5 electrons, ...

= Possible improvements: ML to remove *C, more calibration,
better reconstruction and fitting methods, ...

Event Rate [Hz|

—_
=
|

o

x2/ndf: 388/351
Pile-up Pro. 4.9 %
e 0.906, 02 0.032 ]
a/E: 3.52 %

MC: Compton

MC: ¢! in-llight

e 1.08 MeV

MC: et + o

1C pile-up
(single & double)

. . ~ 1 -3 i I i i
Energy resolution for alpha from ?4Po is ~2.9% @0.93MeV Y050 075 100 125 150 175 200
Eiec [MeV]
Light yield of *Ge_ s 400 Energyresolutionwvs r®
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S 1600 .f Rl S g ] 3.75¢ 214 = ! ]
S R Booggg-- . 350 ] 3 Po : 1
& 1500 : 1 ] e i®
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1200 — ) |
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9| 225} L
119 o0.0F B i e S e b B R ey EEE S ey . : _
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Energy Resolution Model Yifang’s Slide @ v'26

® Energy resolution is particle type, energy and space dependent

® An analytical R-dependent resolution model for e* was built using Geant4 simulation and
data from calibration sources (a., 7)

® An energy response matrix was then used for e* spectrum fitting after adding 4C pile-up
to 5% events

9] — T T T T ] F—————— T [ T T [ T T T T,
I 137 g Preliminary —_— 7 ] ar Preliminary ---- Resolution at Center ] !
[ ] . 15.0
§ I 3 i 1 B 12.5 )
. 3F | o
S E I i 1 10.0
| 2 :
9L !
: 7.5
0 25 50 75 100 125

Visible energy [MeV]
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JUNO Preliminary, June 2026
T T T T T T T T I T T
nH delayed energy

——
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Reactor Neutrino Selection Vifang’s Slide @ V26

: i "5
e Prompt and delayed coincidence in time, space with energy features ¥ e
o i i 1
Criterion Selection § | | i“c - :_
e s . energy |, & |
iducial volume rp < 17.2m, Iz,l<15.5m S|m||art0 our r T Uy
Prompt energy (0.7, 12) MeV 2 3 4 >
o ) Delayed energy (MeV)
Delayed energy (2.0, 2.5) 1J (4.5, 5.5) MeV Natu re pa per 200 I I O B
Coincidence time (5, 1000) us T=(2120x47)us
Relative distance <15m 600 t Data
Multinlicity cut No other events > 0.7 MeV in the FV or (2.0, 6.0) MeV outside 2
wihiphicity cu the FV within 2 ms before and | ms after the delayed event % 400
Water pool muon veto Veto if the delayed is within (0, 2) ms after NPE > 700 in WP ©
CD muon veto Veto if the delayed is within (0, 5) ms after NPE > 3 x 10* in CD 200
Veto if the delayed satisfies Ar < 4 m and Ar < 1.2 s after
Spallation neutron veto  spallation neutrons with NPEg,, € (3000, 30000) and Tipnoy € O 1l il
(20, 2000) ps 00 02 04 06 08 10
Muon track veto Veto if the delayed event: ;r.,ﬁ;: + {T’;’,‘f <1 — Time ‘intlerv‘al I(mS) S
Correlated discriminator log(LL.R.) >-1.26 - HHI | [ :
I i
e What is new in this analysis: PR R ¢ -
. . I u
e ~10% more fiducial volume (R=16.5m=>17.2m) 2 [ f
~ENO : 9| i ~ 200 |- Hy g sSpace
e ~60% reduction of Li bkg. 3 P
. . . . . K 35
e a factor of 50 reduction of accidental bkg. using likelihood cut . i | '“l"-'..-........
| I 1 [ 1 L1
e model independent estimate of the 21%Bi bkg. 0.0 0.5 1.0 15

Spatial separation (m)
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Reactor Neutrino Event Rate versus Time  vifang's siide @ v26 7"

e Measured reactor neutrino event rate consistent with expectation
e Total live time is 207.2 days

JUNO Preliminary. June 2026 @
I I \ I

—— Expected IBD rate ¢ Data IBD rate
I I I

)
o

Full-power expected

W
o

Do
o
—e—i

v.candidate rate (day ')
(]
o

x2/n.d.f. = 40.1/37
10

| | | | | | [ |
2025-09  2025-10  2025-11 2025-12  2026-01  2026-02 2026-03  2026-04 2026-05

Date
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Antineutrinos (V,) Candidates Summary

Measured Reactor Neutrino Spectrum Fevysrsres 2072

. ’ . Vv, candidates 8294
950 : : Y’fang s Slide @ V26 Selection Efficiencies (%) € Orel
£ JUNO Preliminary. June 2026 @ Fiducial volume 87.12% 0.96%
::. ‘"'.I PMT flasher rejection >999%  Negligible
e AR JUNO live time: 207.2 days i veto 93.67%  0.02%
E JUNO Data o ] Multiplicity cut 95.94% negligible
= i xuitaoszr/soo | Fitting constrained  po L Gelaved coine.  95.50%  0.32%
; ,"J , ;qulir:,ill ated T by the near detector Correlated discriminator 98.99% 0.15%
5 9Li/SHe | spectra _fr°m TAO Total efficiency (€ir) 74.01% 1.02%
e i?o.;eumnos (talk by Yichen) and v, signal (cpd)
214?;_21];??01’5 ] Daya Bay (PRL w/0 €&t corrected 36.02 4+ 0.62
Other backgrounds 130 16, 161802) w/ & corrected 48.67 + 1.08
. . Backgrounds (cpd) Pre-fit Best-fit
O S ’Li/*He 1.05+0.27 1.41+0.26
E 0 -.r'b}:.: .E:':‘;.""- -.*'-‘:.ff-:,.*,:afwi’-,' S —— — Geoneutrinos Free 2.12
o_gls T IR ‘ - B . . . ] World reactors 0.92 +0.09 0.92 +0.09
{Ea L . 1 I 214Bj-214po 042+ 031 0.57+0.34
E § I BC(a, n)10 0.05 + 0.02 0.05 + 0.02
= 0 5 , 6 . 10 1 Fast neutrons 0.02 +£0.02 0.02 +0.02
Prompt energy (MeV) Double neutrons 0.10 £ 0.10 0.13 +0.10

C istent Its f th ind dent | Atmospheric neutrinos 0.09 +0.04 0.11 +0.05
onsistent results 1rrom tnree inaependent analyses Accidentals 0.07+001 0,07+ 00by




New Results of Solar Oscillation Parameters yings sige @ v26 7"

-

=5 \ — /,

OCCC:CCC,.CC:CCZ:CCC:C r

85

Y JUNO 207.2 days _
15 SNO-

8.0F (2025) ]

' KamLAND )
_— JUNO 59.1 days (2013)
. T5F % +
S T
S 7.0f
e :
~N 6.5
g
B 6.0 ! !

| SK + SNO

(2024)
5.0 F
0.26 028 030 032 034 0360 5
sin? 0y, Ax?

Am?%,, | 7.38840.078 (1.60% =>1.06%)

sin20, | 0.3036+0.0064 (2.8%>2.1%)

Even though the statistical uncertainty is
dominant, systematic errors become important:

= 214Bj bkg. and detection eff. can be improved

sin’ 0, Precision (%) stat.+1 syst.
Stat-Only 1.2995 |
Power 0.1368 ||
Spent nuclear fuel 0.0415 |
Non-equilibrium 0.0631 |
Fission fraction 0.1059 [ |
Fission energy 0.0398 |
Detection efficiency 0.5755 [ ]
Matter density 0.0673 |
Detector response covariance 0.4081 [
Reactor spectrum 0.3961 [ |
Bkg rate 1.0781 _
Bkg shape 0.2081 -
AllSyst 16112
Total 2.0700 T ,|‘|H
0.0 0.5 1.0 1.5 2.0
An‘liI Precision (%) stat.+1 syst.
Stat-Only 0.8741 \
Power 0.0729 ||
Spent nuclear fuel 0.0261 1
Non-equilibrium 0.0384 | |
Fission fraction 0.1069 [ ]
Fission energy 0.0194 l
Detection efficiency 02775 [
Matter density 0.0125 |
Detector response covariance 0.1531 -
Reactor spectrum 0.2794 s
Bkg rate 0.3585 ]
Bkg shape 0.1043 -
AllSyst 0.6090 I
Total 1.0653 I\|||||| | I|Illl|\‘\|

0.00 0.25 0.50 0.75 1.00
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Yifang’s Slide @ v'26

First Result of Am?;,

e Due to statistical fluctuations, JUNO only profiles of Am?;; have multiple minima

JUNO Preliminary,June 2026 @ —== DYB Constraint JUNO
20.0 —¥ T T T | i ™ T T T T T T
1 1 \ 1
175} \ { \ !
] I 1 1
150 1 ] ] ]
] 1 | 1
o 1251 1l1; !I ‘\ l’
<>]' 10.0} \\‘ ,;' \‘\ l:’
75t \ I \ I
\ I Y 1
Y 1 v i
50T 1Y 1 Y I
A i Y '
9 \\ !f \\ JI
\\ /, Lo \\ ,/
0045 23 26 24 22 20 18 6 - 7 16 I3 2.0 2.2 2.4 26 28 3.0
Am3, [10 % eV?] Amj, [10 * eV
o = ——Amj3, profile with DYB constraint
JUNO Preliminary. June 2026 @ :
. .. -=--Feldman-Cousins lo
The final minimum for each mass 14 . 14 .
. . . | ] o\ s o]
ordering is obtained by using the b Am3 = — 24827508 < 107 eV 12f Ami =2.50975 %57 x 107 eV
2 0 L 4
Am?3; constraint from the Daya Bay 10} [-1.05%, +1.00%] 10} [-1.00%, +1.08%]
result (PRL 130 16, 161802) 8t 8
< 5 <1 ¢ -
Feldman-Cousins (FC) method is used ar 4t
to determine the 1o range of Am?;;: 21 e N ek O b . 2t
~1% precision achieved 50 245 0
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Adding Constraint from NuFit-LBL Yifang’s Slide @ v'26

Am?,, from reactor and accelerator neutrinos should align at the right mass ordering[1]
Adopt the NuFit-LBL results from [2]: normal mass ordering is favored at Ay? = 4.86

o —=+ DYB Constraint ~ —@®— JUNO w/ DYB constraint
JUNO Preliminary. June 2026 @‘) ==+ LBL Constraint  —&— JUNO w/ DYB|LBL constraints
BT T T T 4 VAR AR A —y———§g T ——————7—— 7
\
\
\
[ \
510 f N
\
\
> 505 1 \
\\
A
500 .
2
\\\ AXi0 - xO
~ J—
495 1 \ 1 :h"" -—‘7‘\5__‘, \ 1 R 1 \ | e T f. 1 |
—-2.710 =265 -2.60 -255 -—-250 =245 -240 -235 -2.30 2.30 2.35 2.40 2.45 2.50 2.55 2.60 2.65 2.70
Am3; [1073 eV?] Ami [1073 eV?]

[1] H. Nunokawa, S. Parke and R.Z. Funchal, Phys. Rev. D 72 (2005) 013009; V. F. Li et al., Phys. Rev. D 88, 013008 (2013)
[2] NuFIT 6.0 (JHEP 12 (2024) 216 [arXiv:2410.05380]), www.nu-fit.org and M. Maltoni private communication
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Neutrino Mass Ordering Significance Yifang’s Slide @ V26

e Frequentist approach using pseudo exp. to
convert Ax? to significance

Influence of &, considered (scanned)
Normal Ordering is favored at 2.30

JUNO Preliminary. June 2026 @a

Ax? Distributions: 17.2m FV + LBL & DYB AmZ, Pulls

0.10 ‘
—-— Data: Ay? = 4.855 : MO rejection: 2-sided / 1-sided
True NO - i NO: 0.7 6/ 0.0 6, p = 0.489
——- 5 2 10:2.30/2.10,p=0.0197
0.08! True 10 i
I

=
&
@ 0.06f
=
z
2
20.04}
=
S
=9

0.02¢

IJ
l.l
L
a.J-I.- "
0.0955 30 : 0 10 30

AX? = Xio it — XNo. fit

Posterior Prob.

Bayesian approach using Markov Chain Monte
Carlo(MCMC) method

Normal Ordering is favored with a Bayes factor
of 10.18 = 2In k= 4.64

= Consistent with the frequentist Ax?

JUNO Preliminary. June 2026 @/ w/ DYB and NuFit-LBL const.

| | | ] I | | | /1 /l I | | | | ] I | | | | | |
[ @ MCMC 10 B (MCMC NO
20 -
: Bayes factor
15 - k=P(NO)/P(10)=10.18
i 2Ink=4.64
10 |-
S
0 M [ e [ 11
-2.5 -2.4 2.4 2.5 2.6

Am2, [1073 ¢V?] Am3, [1073 eV?] .



Results on Geo-neutrinos

» Fits are performed w/o
constraint on geo-neutrino flux,
but with 3.4(=10%) U/Th ratio

» Clear geo-nu signals at 1-3
MeV, giving a flux of 73 £ 11
TNU (the largest and most
precise)

» JUNO result is higher than
expectation from existing
models, but not statistically
significant;

» Need more JUNO data and
more refined geological model
predictions

Events / 40 keV

Measured Total Signal [TNU]|

100 |

=0 it | | JUNO lve time: 207.2 days
il | |“l‘ it | 4+ JUNO Data
| Ii / Best fit
60 w |” ] ) 7. signal
Wid ict» | .
g o | — 9Li/*He
| i \ HI‘L |! Geo-neutrinos
40 ) 1 —— World reactors
“ 2y 2Mp,,
h‘ * Other backgrounds
20 i
ey
il
2 _— L -
T 1 6 8 10 1

JUNO Preliminary. June 2026 @

Prompt cnergy (McV)

T T T T
a -
@.IL'N() Preliminary. June 2026

8ok ]
JUNO -
SNO o

60

e
Borexino = e
of e
.
///
.

1 1 1 1 ! Ih
0 10 20 30 40 50 60
Predicted Lithosphere [TNU]|

Neut‘rino
Geoscielvlce
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FALL SCHOOL
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Fall School on neutrino g

WORKSHOP
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Neutrino Geoscience Workshop 2026

“ZHUHALI, CHINA

Sun Yat-ﬁe_h University, Zhuhai Campus
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at-sen University (SYSU) {é]awﬂ
T

CONTACT nugeoscience@mail.sysu.edu.cn

Wei Wang/E % SYSU
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Summary --- This is Just the Beginning!

e The JUNO detector and TAO are successfully built and operating smoothly

e Initial performance shows that the detector works well as designed

e Solar oscillation parameters further

improved by a factor of 1.3-1.5

e First measurement on Am?;,, a

1
Wimp !

precision of ~1% o )

/7
(dark métter) Vi
, /

e With external constraint, Normal Mass °© BE v

O(10 — 1000) /day \ o
1

/,,' Atmospheric v
‘7 10-20/day

Ordering is favored at ~2.30

Reactor v
~ 60 — 80/day

NOTE: Many physics results not covered
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Events per 1 MeV

x10?

100

20

L6 years of data taking
80 L
60 L

40

= No oscillations
=== Only solar term

—— Normal ordering
Inverted ordering

sin? 26,

—————

Events/0.02

3

Events/0.02 [MeV 'day™]
=1

TS 3 25 3 a5 4 45
Visible Energy (MeV)

: ! GeonieUtrings | mem-Li'He
M —Accidentals | e 'Clan) "0
1 == Global Reaclord = Atmospheric NC |

i === Fast Neutrons __

i O T e

Relative Precision [%]

Future Prospects in Precision Measurements

sin2204,, Am5,, |Am3,|, leading measurements in 100 days; precision <0.5% in 6 years

Chin. Phys. C46 (2022) 12, 123001

102+

10t -

100 = -

10-1}

........ 1 |
........ | | "y
_________ ! 4 sin“8q:
T
---------

6 years 20 years
R R RAn s

—— Stat.+syst.
----- Stat. only

5 4
* Amg
s 5il'|2313 d

® Am§

1072 L] R P . T
Er, (Mev) Visle Energy [MeV] " 1 JUNO Data Taking Time [days] 1
Central Value PDG2020 100 days 6 years 20 years
ﬁm%l (%107 eVQ] 2.5283 +0.034 (1.3%)  +0.021 (0.8%) +0.0047 (0.2%)) +0.0029 (0.1%)
Am2, (x1073 éV?) 7.53 +£0.18 (24%) 40074 (1.0%) | +£0.024 (0.3%) | +0.017 (0.2%)
sin O12 0.307 +0.013 (4.2%)  +0.0058 (1.9%) | +0.0016 (0.5%)] +0.0010 (0.3%)
sin? O3 0.0218 +0.0007 (3.2%) +£0.010 (47.9%) 0.0026 (12.1%

+0.0016 (7.3%)
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Future Prospects in Mass Ordering Sensitivity

Sen3|t|V|ty mostly from 1.5-3 MeV

JUNO 6 5 years X 26 6 GWth

T
 — Reactnr UE signal: NO ]

500}
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(=] [=]
o o
T T

N

N
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s W Clan)®0

100}

[=]=]
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o L e e s e e

gl. = B _—— 1
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c _— — . .
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20.0

A aldl S Faa) E 1
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Reactor V. signal IBD event number (x10%)
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—— NO: stat.+all syst. -
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S e N e IOstatonIy
o S S S R S B L [
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Thermal Power
Signal rate
Overburden
Muon flux in LS
Muon veto efficiency
Backgrounds
Energy resolution

Shape uncertainty

30 NMO sens. Exposure <6 yrs X 35.8 GW,,

Design
36 GW,,
60 /day
~700 m

3 Hz
83%
3.75 /day

3.0% @ 1 MeV

1%

¢ JUNO NMO median sensitivity:
30 (reactors only) @ ~6 yrs * 26.6 GW,, exposure

¢ Combined reactor and atmospheric neutrino analysis in
progress: further improve the NMO sensitivity

D

Now
26.6 GW,, (26%.)
47.1 /day (22%)
~ 650 m
4 Hz (33%1)
91.6% (11%T)
4.11 /day (10%71)
2.95% @ 1 MeV (2%1)

JUNO+TAO

~6 yrs X 26.6 GW,,

arXiv:2405.18008 (2024)
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JUNO Future: JUNO-B

5 =
10 T + CUORED

= , §* - oS [1 GERDA (phase-II, coxial)

o 10* A\ ® . _}L\Q Lz B GERDA (phase-II, BEGe)
'“_:é -7 6 _b’ Le /A KamLAND-Zen (phase-11, periodl)
s o A KamLAND-Zen (phase-II, period2)

g 10° PET ¢ i ® EXO0-200

ze 1A ,

“Q:{ b+‘\'0 ¢ nEXO (w/o Ba-tagging)

5 0 5. #% JUNO Xe-LS (5 tons)

é 10° E %  JUNO Xe-LS (50 tons)

.1% G-M) : ) . - - ) . - - ” -

- 10 L7 i +
- 5 E . . -, - - - -
E - g oo AL 8T e

26 ‘\3 - - 5 - ".«D‘% -
g IE AV g AY 2 q+\9 -
= E A\ V.- 97~ .-
C -7 5 Q"#: \ > -
10_1 J"I‘;I 1 I";I'IIIIII I"’I IIlIIII 1 1 Illllll"’ [l 1 IIIIIII
10 10 10~ 1 10

® Once mass ordering is determined (~2030), JUNO will be
upgraded for BB3-decays, in addition to existing capabilities;
Insert a balloon/Directly filled @ 130Tg/136Xe will be loaded into the LS;

with 13¢Xe-loaded LS(or 13%Te) _ |
into the JUNO detector ® R&D about the Te/Xe-LS is undergoing

Wei Wang/E£ % SYSU IceCube Particle Astrophysics Symposium, Madison, Oct 14-16, 2026 33



Cracks on the Acrylic Tank @

> A LS leak to water on Mar 21, 2025: » A water leak to LS on Mar 19, 2026:

v" Abnormal trigger rate observed and confirmed by v'Experienced divers were stopped the leak within 2 days;

under water robot; v'Further repair in the following two days ;

v Leak was stopped within 1 week using epoxy and tape

v'A total of ~1Bqg 2?2Rn went into LS, 13 days of data loss;
by divers;
_ _ v'"No other increase of radioactive backgrounds in LS
v' Further repair by epoxy and acrylic plate to reduce the

stress (pulling open the crack) by 50%

2026-03-21 14:10:57

IS H

“* Main structure is safe, stress within expectations

Wei Wang/E£ % SYSU IceCube Particle Astrophysics Symposium, Madison, Oct 14-16, 2026 34




PMT Characterization, Potting and Assembly in a Warehouse
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Relative gain

Characterizing/Testing Every Single PMT with Great Care

PDE VS Zenith Angle PDE VS Azimuth angle Y000 Photon Detection Efficiency
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Operation Status since Detector Filling and Operation

 PMT DCR gradually decreased,
DCR of MCP PMTs in CD is
now ~13 kHz (acceptance test:
31 kHz); DCR of dynode PMT is
~16 kHz

* ~40 channels (PMTs +
electronics) dead since water
filling (Dec, 2024)

« Extensive efforts have been
done to mitigate PMT flashing,
including HV reduction, periodic
PMT restarts, and automatic
shutdown of PMTs with high
DCRs, ~600 PMTs

*  Fluctuations of DCR due to HV,
T and light conditions observed

[ VETO Truss, Mean=27.4
VETO Wall, Mean=15.2

VETO Truss: HV=1515V,
Gain_mean = 3 x 10°

VETO Wall: HV=1504 V,
Gain_mean = 3 x 10°

r-IJ {LaT) B oo o

400 [ CD MCP, Mean=85.5 [ CD Dynode, Mean=16.1 140
[ CD Dynode, Mean=77.2 1000 1 CD MCP, Mean=12.8
350 [ VETO MCP, Mean=59.2 120
MCP PMT: HV=1541 V,
300 HV=1748V for Gain_mean = 4 x 108
= 800 100
N .
z 20 M\?: :g-l\-/’f Dynode PMT: HV=1705 V,
Q- B or = Gain_mean = 5.5 x 10° = 80
P dynode PMT; 5 600 3
E 200 8 8
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1§ D
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35
30
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25 ADC 12—9 HV tuning from
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..... 20
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Cover opening for operation
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