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Abstract

A direct simultaneous detection of electron (e™) and positron (e™) bunch signals was successfully performed for
the first time with wideband pickups and a detection system at the e™ capture section of the KEKB injector linac. The
longitudinal bunch parameters, the time interval between e~ and e™ bunches, and their bunch lengths with simultaneous
two-bunch acceleration in an rf pulse were directly measured to investigate their dynamical longitudinal capture process
and to maximally optimize the e™ intensity. The results show that the time intervals were measured in the range of
20-280 ps, and the line-order switch and dynamical phase slip process for both e~ and e™ bunches in the axial direction

were clearly observed as a function of the phase of accelerating structures.
been experimentally conducted so far. In this report, the dynamical phase slip process of e~

The series of measurements have never
and eT bunches under the

two-bunch acceleration scheme and the detection system are described in detail.
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Figure 1: (a) Schematic drawing of the KEKB e* source,
(b) dynamical phase-slip process of eTe™ bunches at the
e capture section.
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Figure 3: Signal detection system.
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Figure 4: Frequency-corrected signal waveforms (ch#1) of
WBM detected by the oscilloscope at the phases of (a)

(1)15200 and (b) @1521800.
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Figure 5: Frequency-corrected signal waveforms (ch#1) of
WBM (1st, SP15-25) at the phases of (a) $15=0° and (b)

@1521800.
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Figure 6: Raw signal waveforms (ch#1) of WBM (Ist,
SP15-25) at the phases of (a) $15=0° and (b) $15=180°.
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Figure 9: Variations in the integrated sum signal wave-
forms of WBM as a function of the capture phase for (up)
1st bunch at SP15-25 and (down) 1st bunch at SP16-25
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Figure 10: Variations in the time interval of e*e™ bunches
measured by two WBMs (1st and 2nd bunches at SP15-25
and SP16-25) as a function of the phase.
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Figure 11: Variations in the front and behind bunch lengths
measured by two WBMs (e™ (red) and e~ (blue) bunches
at SP15-25 and SP16-25) as a function of the phase.
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