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Abstract

Output signals from the six-electrode electrostatic stripline monitor for the SPring-8 linac were analyzed using a
wall current and the Kirchhoff’s law at specific nodes. The theory predicted negative and positive (positive and negative)
output pulses with an interval of 180 ps. Their amplitude voltage were predicted as 4.17 [€2] x beam current [A]. A
waveform of coupled signal from a neighbor electrode was predicted as positive and negative pulses with an interval of
360 ps. In the case of a tapered electrode, the node was regarded as continuous distributed node which yielded signal
current continuously. The theory predicted asymmetric temporally long negative and short positive output pulses.
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Figure 1: Photograph of the six-electrode stripline monitor
with circular cross-section for the SPring-8 linac.
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Figure 2: Drawing of the stripline monitor.
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Figure 3: Cross-sectional view of the stripline monitor.
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Figure 4: Schematic diagram of longitudinal cross-
sectional structure around a stripline electrode.
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Figure 5: Schematic diagram when —I is located around
the nodes A and B.
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Figure 6: Schematic diagram when —Ir(Ir) or Ig(—1g)is
output.
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Figure 7: Simulated output voltage and signal voltage from
the stripline monitor as shown in Fig. 4.
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Figure 8: Schematic diagram when —Ip is located around
the nodes A and B.
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Figure 9: Schematic diagram when [rp(—Ir) or —Ig(Ig) is
output.
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Figure 10: Simulated output voltage and signal voltage
from the stripline monitor as shown in Fig. 8.
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Figure 11: Calculated electric field around the electrode 2
(see Fig. 3) which is applied a voltage of 100 V.
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Figure 12: Schematic diagram of the coupling scheme be-
tween electrodes when I;;(—Iyy) appears.
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Figure 13: Schematic diagram of the coupling scheme be-
tween electrodes when — I (Iyy) disappears, i.e., Ip(—Ip)
appears.
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Figure 14: Simulation, electrode 2 (See Fig. 3) input and
electrode 1 output voltage.

Figure 14 IZAWTY 2 2 L — a v E HH DI
Ho—#z2R L Tws, #AaORE SIFEETO0.7%/H
ETh 5, BREMICEEI N TOLIUL, BEEE1RD

-37 -



Proceedings of the 12th Annual Meeting of Particle Accelerator Society of Japan
August 5-7, 2015, Tsuruga, Japan

PASJ2015 WEOL04

o R R © — LMME SR O R O ol B
BNz, WYy RRA7 47 ZEHL T
HEFEZBRETLZEIEHETDH B,

4. ZCOEFTDIGE

AHITIE Z DENTFIEZ AR L T SPring-8 #RALIE
WMALY Y7L vES &u%@ IR b 3
%, HUGHIGE N E — 2 DBEICRET 2,

41 EFREOTHRMENCZT7 4 — F2L—03% 5554
FREOTFRABGIC 7 4 — FALV—=035 2854, F
Wil 7 4 — FRAL— o iZiENE SN (F
) o
b, —F%/—FAKUOB &L, Tl —F
Z#/)—FCHRUODET2%, Figure 15 lFE— AT KD
J—=F AB) T —Ipi(Ip) RO —Ig1(Ig1) DIER I 7=

. E=ALD —F CD) ICFHEL 72 & T DT 2 A
TWw3,
Node D
IsiTlg2
Iw
~Is144 |1F2
S2 - Node G}
_— #— ----- _
_[B

Figure 15: Schematic diagram when —I g is located around
the nodes C and D.
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(a) Upstream feedthrough. (b) Downstream feedthrough.

Figure 16: Simulated output voltages from upstream and
downstream feedthroughs.
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Figure 17: Schematic diagram when — I is located at con-
tinuous distributed node (tapered electrode).

40 | 180ps (<

Simulated Output Voltage [V]
N
o

_5 N N N n n n "
-15 -1 -05 0 0.5 1 1.5 2 25
Time [ns]

Figure 18: Simulated output voltage in the case of the ta-
pered electrode as shown in Fig. 17.
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