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COMISSIONING OF THE STORED BEAM MONITOR SYSTEM IN NanoTerasu
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Abstract

The beam commissioning of the NanoTerasu storage ring was started in June 2023. In the storage ring, 112 BPMs to
monitor the stored beam position and a bunch-by-bunch feedback system to suppress the transverse instability were
installed. The beam-based alignment of all BPMs was performed with 10 um accuracy to adjust the beam optics
parameters precisely. The damping time of the bunch-by-bunch feedback system reached 10 psec as a result of the system
adjustment. The first user operation was started on April 9th, 2024. The stored beam current was set to 160 mA with top-
up beam injection. The operation availability was 99.43 % for 1288 hours of user operation period by July 19th.
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Table 1: Stored Beam Monitor System

BPM for COD and Single-pass 112

DCCT 2

X-ray pinhole camera (XPC) 1

Bunch-by-Bunch Feedback 1

BPM for bunch current monitor 1

BPM for beam injection monitor 3

Beam loss monitor 32
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Figure 1: Single-pass BPM data and Fourier transformed
spectrum. The BPM 2, 3 and 6 were installed at an energy-
dispersive section. The BPM 1 was installed at a non-
dispersive section.
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Figure 2: COD variation when stored beam orbit was
changed by the steering magnet.
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Figure 3: COD correlation plot of 2 BPMs before and after
QA change (left). BPM offset distribution obtained from
the intersection points with the other 47 BPMs (right).
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Figure 4: Horizontal and Vertical COD distribution before
and after BBA correction.
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Figure 5: Schematic view of the stripline pickup (left).
Beam excitation 4 Y signal (right).
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Figure 6: BBF grow damp plot (left). BBF decay time
distribution depending on the BBF gain (right).
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Table 2: Pickup Position Resolution and Dynamic Range

Position resolution 14 cnt/mA/pum (Hor.)

12 ent/mA/um (Ver.)

Dynamic range
(1 mA/bunch)

+146 um (Hor.)
+170 pm (Ver.)
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Figure 7: Single pass BPM data when the orbit interlock
was triggered.
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Figure 8: Stability of beam size and position variation
measured using XPC in the first user operation period.
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