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Abstract System Overview

The Linac Coherent Light Source II (LCLS-II) 1s a free electron laser (FEL)
light source. LCLS II will produce 0.5 to 77 Angstroms soft and hard x-rays.
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In order to achieve this high level of performance, the beam position MicroTCA Crate mjector, LINAC and tran.spo.rt e sectolons 0
the LCLS-II. The motivation for this new
measurement system needs to be accurate so the electron beam can be stable. N o desion is to have a compact strioline BPM
The LCLS-II stripline Beam Position Monitor (BPM) system has a dynamic I e Jo SR EVR S : : oD P 1
: . = odule 16bit [ (Timing) system with high reliability and scalability,
range of 10pC to 1nC bunch charge. The system has a resolution requirement P 109 Ms/s RT while maintainine the verformance of orieinal
of Sum. The BPM system uses the MicroTCA (Micro Telecommunication Ve \ N LCLS-T desion gThe sp <temn is realized fsin
Computing Architecture) physics platform that consists of an analog front-end \ \ / the MicroT ég A. lat fOI’I}IIl with a SLAC buil%
(AFE) and a 16-bit analog to digital converter (ADC) module. This paper will \ — AN [ rear transition lino dule (RTM) and Struck
discuss the hardware design, architecture, and performance measurements of \ \Z

| SIS8300  digitizer module sampling at
109MHz.

The original AFE processed the BPM signal
Seven BPMs operating in a 12 slot ELMA crate at 140MHz, which 1s 35% of the maximum
frequency response from the BPM structure.
The new AFE/RTM processes the BPM signal
at 300MHz, where the signal amplitude is
4.6dB higher in comparison.

this system using the SLAC LINAC. The hardware architecture includes

bandpass filter at 300MHz with a 15 MHz bandwidth, and an automated BPM
calibration process.
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Introduction and Background

. - The RTM performs a self-calibration process
- S . . .

The LCLS-II project 1s primarily modelled after the LCLS-I project design with “”5 o at 120Hz by. 1 ect.mg a3 OO'MHZ tone at a
enhancements and minor modifications. The LCLS-II project will be able to w00 S g | ——— !m known amplitude into ohe stripline of each
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optimized for 2-13keV photons. The high beam stability and accuracy needed

for FEL generation requires the BPM system to meet the requirements shown in .,
table below . SLAC Design RTM Struck SIS8300 16bits ADC

The BPM system provides repeatable transverse beam position data to the Main
Control Center and the SLAC global feedback system. In order to meet the
stringent requirements, the BPM system performs a self-calibration process
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