Field emission seeded multipactor

Very early in conditioning of 400 Hz
S-band photoinjector we see this:
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Caught as a breakdown- but occurs
on every pulse in certain forward
power ranges. Multipactor?
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Multipactor is in the cathode plug
region. Ok great. But...
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Why not here? It's the same gradient.
Maybe because the time spent in the
multipactor band is not long enough?
Also why do we only see it at certain
forward power ranges? The structure will
always empty, and always pass through
this gradient range as it does.
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Hypothesis:
Field emission seeded multipactor

Field emission from earlier into the pulse
seeds the multipactor in the decay.
Estimating from the exponential growth
rate and the power loss, a seed current
of 3.88 pA is required.

Next steps: the field in the multipacting
region is low, but it is close to the highest
field region- the cathode. Can field
emitted electrons travel from the cathode
to the multipacting region? Must do a
tracking simulation to find out.
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Probe multipactor

35
10 — Forward signal 50 — Forward signal [{
25t Probe signal 40 Probe signal
= 20t £ 30
é 15 ; 20
§° 10 .‘EC:D Pl \N
E 5 E 10
00 05 10 15 20 25 30 35 00 05 10 15 20 25 30 35
Time us Time us
50 ' i
— Forward signal 50 — Forward signal
40 - , p
Probe signal 40 Probe signal
g 30¢ £ 30
“ 20 <
gﬂ FA\ e 20 SN
o
£10 = 10 ]
= =
0 r . . . ; : 0 T . " . L 1 3
00 05 1.0 15 20 25 30 35 00 05 10 15 20 25 30 35
Time s Time ps
50 60
— Forward signal 0 — Forward signal
40 Probe signal Probe signal
— 40
= 30 g
=30
~ anl =
§0 20 o a0 A ]
=] en
= 10f Z 10
> =
Ok x 0 ]
00 05 10 15 20 25 30 35 00 05 10 15 20 25 30 35
Time ps Time ps
30 — Forward signal 50 — Forward signal |]
40F Probe signal 40 Probe signal |4
=30 £ 30
2 %
2 20 Fan N 5 20 Fan N
g g
= 10} = 10
- =
00 05 10 15 20 25 30 35 00 05 10 15 20 25 30 35

Time ps

Time ps

1014_ . , -
— 8.88 MV/m
10“ | 11.1 MV/m i
12.95 MV/m
w
§ — 222 MV/m
ag 108 — 259 MV/m i
- — 29.6 MV/m
Z — 333MV/m
E 10° 37. MV/m ]
=
=
4
100 .
0.1t | |
0 5 10 15

Time (ns)

Weird signals on the probe
measurement. Turned out to be
multipactor electrons hitting the
probe!
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