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Abstract

Electron (e™) and positron (e™) bunch characteristics were directly measured for the first time using wideband beam
monitors (WBMs) and a detection system at the et source of the SuperKEKB B-factory. Secondarily-generated e~ and
e bunches after the e™-production target were clearly identified in their dynamical capture process at locations of the
WBMs under a two-bunch acceleration scheme. The longitudinal and transverse bunch characteristics, the time intervals
between the e~ and e™ bunches, the bunch lengths, transverse bunch positions, and bunch charges were simultaneously
separately measured for each bunch as functions of the capture phase to investigate their dynamical capture process. The
results show that quite symmetric behaviors of the e~ and e bunch characteristics were definitely observed. The new
WBMs open up a new window for direct measurements of both the e~ and e™ bunches during their dynamical capture
process and in the optimization procedure of the e bunch intensity in multidimensional parameter spaces at any e™

sources.
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Figure 1: Schematic of the SKEKB e+ source.
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Figure 2: Variations in the e~ and et bunch characteris-
tics of the first bunch as functions of the capture phase @15
with a step phase of 10°, for which the phase ®,4 was con-
currently changed by the same step phase. Characteristics
of the (a) e~ and (b) et bunches at SP15-25 and those of
the (c) e~ and (d) e bunches at SP16-25.
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Figure 3: Variations in the position displacements in the
transverse plane for the accelerated and decelerated (a) e~
bunches and (b) e bunches at SP15-25 and SP16-25 in-
cluding all the data points.
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Figure 4: Variations in the correlations between the time
intervals and charges in the accelerated and decelerated (a)
e~ bunches and (b) e™ bunches at SP15-25 and SP16-25
including all the data points. The solid lines are only to
guides the eye.
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Figure 5: Variations in the correlations in the bunch lengths
and charges for the accelerated and decelerated (a) e~
bunches and (b) e bunches at SP15-25 and SP16-25 in-
cluding all the data points. The solid lines are only to
guides the eye.
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Figure 6: Variations in the bunch charges for the e~ and
et bunches at (a) SP15-25 and (b) SP16-25, and (c) for
the e™ bunch at three locations, SP15-25, SP16-25, and
SP16-5 as functions of the capture phase. The solid lines
are only to guides the eye.
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