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Short summary

The 2022 annual review meeting of the B-factory Programme Advisory Committee
(BPAC) was held remotely covering the current status and the future activities for
the accelerator and Belle II experiment.

The committee was informed that the recent sharp increase in the electricity cost
has forced the machine running time in the Japanese Fiscal Year (JFY) 2022 to be
reduced almost by half. As a result, the Long Shutdown 1 (LS1) will start already in
summer 2022. This was the original plan, which was changed to start after the autumn
run to accommodate the delays in the production of the replacement beam pipe at the
interaction point and the new pixel vertex detector (PXD2) as presented during the last
BPAC focused review in November last year. The total length of the shutdown will
now exceed 15 months. This change will have an impact not only on the LS1 planning,
but also on physics analysis and computing resource requirements due to the smaller
integrated luminosity collected before the start of LS1 and also the longer shutdown
period. The Belle II collaboration has been adjusting well to the new situation.

The performance of the injector and SuperKEKB has shown steady improvements in
the operation and hardware stability, resulting in over 50 fb−1 of data delivered during
Run2021c. It is also satisfactory to learn about the success of the energy scan and the
committee is looking forward to hearing the physics results from these data. There is also
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progress in the beam background studies. Close collaboration between the accelerator
and Belle II teams has been crucial for this success and should continue. In this context,
the position of Background Fellow should be wisely used. The committee is pleased
to note that a plan has been worked out for the upgrades of both the injection chain
and SuperKEKB during the LS1. For improving the quality of the beam injection, a
feasibility study for constructing straight injection lines using the existing tunnels is
recommended. Since the injector also serves the photon facilities, the construction of
new injection lines may require a KEK-wide discussion. However, it is worth serious
consideration given the potentially high gain.

The hardware status of the Belle II detector has been generally stable. The problems
of the efficiency loss and dark current of the Central Drift Chamber (CDC) have so far
been stabilised. However, adequate human resources should be secured for the careful
monitoring of the CDC behaviour and the long-term ageing tests with a test chamber.
Considerable effort has been made to understand the efficiency losses in the photon
detector (PMT) of the barrel particle identification system. Many but not all of the
ALD type PMTs that are showing unexpected gain losses seem to come from a particular
batch, and further investigation is required. It remains unclear if there is a temperature
effect in the efficiency losses. The committee understood that no decision has been made
yet about when to replace the aged PMTs. The Belle II group plans to take out first some
of the PMTs during the LS1 for laboratory testing, so that the results can be compared
with the in situ performance measurements. With this comparison, the collaboration
will decide which PMTs to change at which moment based on the in situ measurements.
Since the time needed to replace the PMTs fits within a normal summer shutdown,
it is not mandatory for the replacement to be done during the LS1. The committee
considers this a sensible approach and urges the collaboration to define the procedure
and performance criteria for selecting the PMTs to be replaced. The committee also
recommends further procurement of the ageing resistant PMTs (lifetime extended ALD
type).

The two major items to be replaced during the LS1 are the beam pipe at the inter-
action region and the two-layer pixel vertex detector (PXD2). For the fabrication of the
beam pipe, the group is proceeding with all the necessary precaution, but it is delicate
and the production schedule remains tight. However, a backup plan with the existing
components seems to be well worked out. With the current extended LS1 schedule, there
is now adequate contingency in the PXD2 production schedule. On the other hand, the
committee is concerned whether there will be enough good detectors to fully equip the
two layers of the PXD2. The PXD group should make the utmost effort that there will
be enough spares and consider further production of the sensor modules. The group
may also need to develop a plan of how to configure PXD2 if the layers cannot be fully
populated.

The committee is pleased to see the continuous effort to understand the detector
performance, which is crucial to reduce systematic uncertainties in the physics analysis
which may soon dominate the errors. While high level performance analyses with so-
phisticated algorithms have been showing promising results, further improvement of the
detector-level understanding of the data would be beneficial.
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The data taking and offline data processing have been smooth, where many operation
processes have been automated with resulting short error recovery times. There is still a
bottleneck in validating the calibration due the the limited number of detector experts,
which resulted in a delay in producing the run dependent simulation data and processing
the RAW data.. Since this also affects physics publication, as well as the computing
resource requirement, utmost care should be taken to find a solution.

The physics analysis effort with Belle and Belle II data has been very active with an
impressive number of publications. It is now clear that the anticipated amount of data
by the start of LS1 will be limited to ∼500 fb−1 for Belle II due to the change in the run
schedule. Yet, by combining with Belle data and applying improved event reconstruction
and analysis methods, the collaboration should still be able to produce very competitive
results on beauty and charm physics, as well as work on the spectroscopy and search for
dark sector particles. The committee acknowledges the effort made by the collaboration
to develop a strategy to cope with the LS1 period that now exceeds 15 months. Efforts
made to get analysis people more actively involved in the trigger and performance studies
is highly appreciated. The committee encourages to extend the effort to other areas
such as the detector alignment and calibration, and the software for reconstruction and
analysis tools.

In this meeting, further information was presented for the upgrade plan, mainly for
the Long Shutdown 2 (LS2) in a timeframe of 2026 to 2027, with an emphasis on a new
pixel vertex detector. There are only four to five years before the start of LS2. If this
time scale is to be kept, the upgrade effort must be much more focused and a more
detailed plan has to be worked out. Further discussion of other possible physics analyses
would also be appreciated.

In conclusion, the committee is generally pleased with the status of the machine
and experiment and encouraged by the progress. The biggest concern is clearly the
significantly reduced running time with very uncertain future due to the electricity cost.
The effect of the war in Ukraine (that broke out after this meeting) may be temporary,
but the pressure to reduce energy consumption will continue. While the effort to secure
more funding is important, KEK may also need to develop a plan for a more sustainable
operation of the laboratory.
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