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Design of the RF-Monitor

* In a cavity BPM: TM110 is excited
- linearly dependent on beam
current and transverse beam offset

» Design with dedicated cell for x
and y measurement

« Excitation orientation by mode
separators

* Outcoupling through capacitive
antennas

e Material: Aluminum

» Determination of geometric
parameters by simulation (CST)
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Construction of the RF-Monitor
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Conception of the Wire Scanner
DARMSTADT

Wire Scanner Measurement
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Conception of the Wire Scanner
DARMSTADT

« Two wires (100 um) are driven
through the beam

screen

« Count rate of secondary particles is
measured by beam loss detectors , ‘€= ‘
(proportional to beam intensity) 2\ AN A Ak

« Knowledge of the wire position
(through calibration using a
fluorescent screen) allows :
conclusions to be drawn about the camera @) / —p
beam position and shape
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Experimental Setup
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6 GHz RF-Monitor
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6 GHz RF-Monitor
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* Uncertainty determined

* IQ-Vector length als by standard deviation

measure for excitation
» (Calculating position by

calibration
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6 GHz RF-Monitor
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« Steerer in second recirculation used for change in vertical position
« Correlation between monitor signal and steerer current clearly visible
* Once accelerated beam aty = (—0.70 + 0.04) mm

* No position determination of ERL-beam possible (due to missing current information)
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Frequency Tuning and Coupling
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[terative setup:
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» Measurement of the resonant frequency
and Q; with second (closed) Antennea
- Change in resonant frequency

monitor parameter  horizontal cell vertical cell
resonant frequency  5.9923 GHz 5.9923 GHz
* Tuning the resonant frequency using Tl ety 9763 2485
mode separators factor Q,
- Change of coupling loaded qualiy factor ~ 876 842
QL
coupling x 0.893 0.929

23.09.2024 | Manuel Dutine | TU Darmstadt | AG Pietralla | Beam Diagnostics for the 2x ERL | 21 M ' ., ey sy
Q EN E Photonics U



TECHNISCHE

Signal Processing UNIVERSITAT
DARMSTADT
LO. @ 3 GHz
(: O RF-board
IQ-vector
| fo 4
nfo
180° hybrid — demodulator
ref. @ 6 GHz
X A
ca. 80 dB ==
-
low noise s olator
\amphﬁer
23.09.2024 | Manuel Dutine | TU Darmstadt | AG Pietralla | Beam Diagnostics for the 2x ERL | 22 D @% ’""B'ejm'gms‘:i"m

Q en|[1s]



TECHNISCHE
UNIVERSITAT

Conception of the Wire Scanner
DARMSTADT

 Two wires (100 um) are driven
through the beam

screen

« Count rate of secondary particles is
measured by beam loss detectors N , = |
(proportional to beam intensity) N T\ _o— — —-

« Knowledge of the wire position
(through calibration using a
fluorescent screen) allows Y, ,
conclusions to be drawn about the camera @) / —p
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