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Overview of 2025c¢ operation

Int. L=24.0 /286 fb!

Wacuum scrubbing, machine study

2000

_—

Luminosity Emog: =
 Peak Luminosity : 3.4 X 10%**cm2s™" :E~IZEZ
e = ~ 67 % of the 2024c record (5.1 X 103*cm=s) gg
* Integrated Luminosity / day . o
« 2.49 fb' (delivered), 2.19 fb™' (recorded) ?N; 2
+ Integrated Luminosity / 2025¢ e.;-_ I
« 28.7 fb1 (delivered), 24.0 fb-! (recorded) f;zf_
« = ~ 50 % of the original plan %‘1
* Integrated Luminosity from 2019 NENN. e ]
« 599 fb-! (recorded) Tf“g— dtverd
Beam Current %
+ LER: 149 A/ HER: 1.10 A i S

* 88 % / 81 % of the 2024c operation, respectively
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Operation in 2025c¢

HER synchrotron inj

i I
-

-

HER betatron inj.

Peak L

3.424 [10°YcmYs) @ 202512152037 HER lpeakd 1100.2 [mA] By :

>

THOGZ0ES 0 - LAESA0ES 00D J5T

SynCh I‘Otl‘O“ |njECtiOI1 Int. L.l'da:-' ucumf Iunuuuml LER [p-m.lk 14394[""5'.] . El-,;,-\ ;;:E :EE::.:: E: ';;:EW
* Conducted in HER from Nov. 6 to Nov. 20. H?HER HEREMMCT[ el g 1'}:
1= " f ) il g [lo
« |t was found that some difficulties Z| o sFii ol ”l {0 ‘ m H AN
1 1 § E 'li:!!h! o J!! | E ’j!! ’ !!!!! ! !.I|I: Fl I!| !l I!:| I.! l.'ll‘””l | -E—.- 1 -
* Abort orbit tunlng ‘2 1.5§—J--ER Vacuum burst at ARES DO5SA 1 5ol -13‘5
* Charge leakage into adjacent RF buckets 2 E 'Illll ||| ‘ I i i | Il‘ H m% 10
C . Ia i | l HI N
e | t ff 8.5 I ] u.l | = 1107
O TURERER PSS gt L) m LAY | 1 1l
* The injection method was switched to betatron injection = :: B i EH
= B 3, i
A total of four QCS quench was occurred x| £ - .
: 1 g5 ©
» weak-bend abort (Nov. 25), ~ oE - 1.4’{17‘. fr 2
+ SBL (Dec. 9, 21), 1E N »ﬁ HJW m

* LER Kicker Misfire (Dec. 18)

llfﬁ 11/11 11/16 11721 E}thEls 12!1 12/6 12/11 12/16 12721

11/26/2025

t 1
tt

QCS-L L-He level recovery
LER B2P PS trip
QCs quench t
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Operation in 2025c¢

Sudden Beam Loss

« Compared to the 2024c run, the number of SBL events was significantly reduced.

» Effect of VACSEAL removal
» Still occurred at LER wiggler sections(D11, D04)

#ahﬂrts = 655 {ILER = 200 mA or IHER =200 ]Tlﬁ}

#aborts = 138 (I, zx = 200 mA or Ik = 200 mA)

007 LER 208 2024c: - 601 (ER 12
350 - Tl 340 10/9 - 12/27 (80 days) == HER Total 51
Operation time (LER) = 1217.4 [h] 50 :]

[¥1]
]
]

Operation time [HER] = 1174.2 [h]

Integrated dose (LER) = 1119.8 [A*h]
Integrated dose (HER) =901.9 [A*h]

kJ

un

o
L

Hier 18 LER 29
HER 19
150 Total 114 HER T2 LI-EIEHJ.;

Mumber of beam aborts
=
i

[, %]
=
L

Total 101 Total 15

Mumber of bearm abort
[T
(=]

_ LER 21
100 HER 28
Total 43 LER 17
LER 2 LER 4 HER 2 10 4
50 1 HER 4  HER3  Total 25
Total 6 Total 7

SBL Beam Loss EQ  Injection RF  Wacuum Tuning Others

Category

2025c: mm LER
11/5-12/22 (48 days)  wm HER
Operation time (LER) = 725.5 [h]
Operation time [HER] = 682.7 [h]
Integrated dose (LER) = 598.0 [A*h]
Integrated dose (HER) = 445.5 [A*h]

LER 17
HER &
Tatal 23 LER 2
LER 1 HE® 17
HER 16 Tatal 19
Total 17

SBL Beam Loss EQ  Injection RF  %acuum Tuning Others
Category

K. Uno, SKEKB Commissioning
2026/2/2 Meeting (2026.01.14)
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MajOr Troubles in 2025c¢ 12/16 : Reduced Helium flow of

current leads

Malfunction of Kicker Power Supply (Nov. 25) QCS quench(Nov. 25)

 Beam abort due to the weak-bend was occurred
* Large radiation dose to Belle Il, QCS quench, and damaged to
the DO1V1 collimator

Decrease in the QCS-L liquid helium level
* After the weak-bend abort, the helium supply could not keep
up. | | | | | |
* Level recovery work was conducted with QCS-L OFF. S A
2025-11-10 11-17 11-24 12-01 W 12-15 12
 Helium gas flow of current leads was reduced for lower heat
load on Dec. 16. Since then, the level has been kept.

100

Helium Level (%)
80

60

40

Level recovery work

Super
2026/2/2 KEKB
- 4 3




Countermeasures for Issues and Work During Winter Shutdown

For HER Abort Kicker PS Malfunction Issue

» Short term countermeasure
» Keep beam current as long as possible and Belle Il detector HV off.
* Try PS reset.

* Long term countermeasure = Under consideration

For QCS-L Liquid He Level adjustment Issue
* We were concerned that the beam might have damaged O-rings at the
tip of the cryostat, causing air leak into the vacuum vessel
* Vacuum leak check was tested by warm up vacuum vessel
* If leak is occurred, the pressure will rapidly increase
* The result showed the pressure characteristic was same as obtained
in 2024
* = No Vacuum Leak
« The cause of the origin is unclear, but several other valves were opened

and closed at the quench, so these may cause that.
2026/2/2

Measured just after 2025c¢

¢ caused by gnstallation
7., Of vacuum @quipment

LTI414A

LTi4124

100+ - e

'/ Time (14 hrs/F.S.)

No difference was observed
between the measured results in
2025 and the reference data
from 2024. Thus, no increase in
matter captured by cryo-pump
effect was detected.
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Countermeasures for Issues and Work During Winter Shutdown

For SBL Issue
 Replaced Bellows Chamber at D04, D11 where
vacuum spike was observed.
For Kicker Misfire Issue

» Optimization of parameters of thyratron

The other works

* Replace HER DO1V1 Collimator jaw
 Replace gasket at LER D10 wiggler section
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2026ab Operation Schedule

1/26 ~ 6/30

« Operation in June will be decided based on the conditions in May
 To achieve an integrated luminosity of 1 ab-!, we plan to operate as much as possible.

2026a January 6 days February 28 days March 31 days
" TWon | Tue | Wed [ Thu | Fii | | Mon|Tue |Wealthal fi | | 1 | "] ] |
30 1 2 3 ‘1 2 3 4 5 5] Fi . ‘1 i 3 4 b B T
4 5 6 S 8 9 10__, .8 ) 10 11 12 13 14, & 9 10 11 12 13 14,

_______________________________________ o Rib 16 17 18 19 20 21 <2 16 17 18 19 20 21

>
48 19 20 21 22 el 24 _ _, 422 23 24 25 26 27 28 o, 22 23 24 25 26 27 28

A

25,26 21 28 29 30 31 Maintenance day:2/18 90 30 31, 1 2 3 4
Maintenance day : 3/18
2026b April  30days May 31 days June 14 days ?, 30 days ?
[ Mon | Tue | Wed | Thu | Fri | |  [Mon| Tue | Wed [Thu [ Fri | ]  [Mon[Tue [Wed [Thu [Fi [
11 Z 3 4—F '% ...l ..... r S - P 4 . - S bo__ >
& 6 7 8 g 10 1, 3 4 5 6 7 8 9 ,J_...8_ ¢ 9 10 1 12___13_,
ol 13 14 15 16 17 18 , J0 11 12 13 14 15 16 -+1_4____,li____lﬁ-___ll-,-__1§----.1‘.3 _____ 2 p__+
Pk 20 21 22 23 24 20 . AT 18 19 20 21 22 23 ‘gl_____E_E _____ 23 . 24 28 E:ﬁ_____E_T___h

‘EE 27 28 29 30 N *24 25 26 27 28 29 30 > +2_B _____ 2_9_____11{}

Maintenanos day : 415 (tentative) A
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Operation Plan Based on SKB/B2 Joint Review

1. Establish a stable operation at 5 X 1034 cms-1
2. Increase the beam current to reach 6 x 1034 cm-2s1
3. Target an integrated luminosity of >400fb-1 in 2026ab

4. If achieving 400 fb! appears feasible, reduce B, to target 10°> cm?s-*
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Target for Operation in 2026ab

° L T 15
Maximum Current 0

— -Int. L per day —— Luminosity
—— Int. L since 2026a / 100
* 2.0 A (LER), 1.6 A (HER) 5 |——LER current (A)

- ——HER current (A)

Luminosity
* 6.6 X 1034 cms’

=
o

Luminosity ( x 10" cm2s1)

Ratio of Physics run
. 70%

Accelerator Efficiency in Physics Run
. 80%

* €, = Integrated luminosity / [L ., dt

ot
oy

— 0.0

If all of the above conditions are satisfied,
an integrated luminosity of 428 fb-1 can be achieved
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2026a run

Physics Run Started from Jan.30

01/26/2026 09:00 - 02/02/2026 09:00 JST
PeakL 2310 [10%/cm%/s]@202602-02 07.51 HER Ipeaki  1175.8 [mA] By, :  60./ 1.00 [mm] Ny 2346

*

Int. L/day 0.541/ 0.612 [/fb] LER Ipeak:  1402.5 [mA] By : 60/ 1.00 [mm] Dp: 2346
2 T T ] =400
1E HER - e s : L o4 = f10°
E | : —J300 =
0.8 gt : rere] =
_ | o.6F "i foafo ) g —J200 |2 10
<) C H N A ] —
e I e S i f o 3 g l1q7
- N £ ' L - - - = 10
21 0.2F 'i = ookl el TS 1095
B = —_— " -8
= = T =t 1ttt 1ttt Tt = -10
o 1.9= [ER :950 L5
g | 1 2B 1 |9 [10
g 1E """ B I e | | T ||l|_-200 5
2| ose LT L i sl fr0°
0.6y N f R R i o =J100|°
0.45 B \ Y ! i "I ______ ‘.l __________________ j: ______ :100 'E‘ 10'7I
0 2E— 55 G iid 1/ Y50 |2
2, e L L e LN s s A ""“"_i e 4 '10°®
- S < > = < _— i
w2 P . g Bhcics R M N Wiie.8 gg
. = acuum scrubbin sicsiRun [T, -
E | S NI S & 3c. TIYIes b f/f ----- < > 0.6 & ;
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Summary

Highlights of 2025c operation

* Due to various issues, including the weak-bend problem and QCS quenches,
the accumulated integrated luminosity reached only about 50% of the originally planned value.

Work during winter shutdown

* Bellows were replaced as a countermeasure against SBL
* In addition, leak checks of the QCS-L were performed, and no issues were found.

2026ab operation schedule

* For the current run period, we have established an operation plan to accumulate more than 400 fb-" of
integrated luminosity, aiming to ultimately achieve 1 ab".
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backups
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Cause of problem and accelerator operation in 2026

The cause of the imbalance between  the /" (omy

liquefaction capacity and the heat load after Nov. 4 i = :H*“i'l'l

25th could not be identified, but any valve leaks SEEERE=AUNINE v Al oy 950
may be suspected. There was no change in the St i [EE (R Tc oAl

recovery tank pressure cycle just before and after (;”éi(’,::m’:’]‘”‘ﬁ b Ul e f‘:"\\\

Nov. 25th, making a sheet leak in this system i o e L BN cooler|

correction SGAmagnélts current TC'.I'(\{.\‘ \

improbable. However, several other valves were &
opened and closed at the quench, so these may

Electron beam

cause the additional heat load. direction—>

Although the cause remains unclear, stable One of the Room temp.
: oy : vapor cooled

operation has been successfully maintained since current lead

Dec. 16th, because the gas flow for current lead
was reduced to lower heat load.
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