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Introduction

• PIP-II IT is a test facility for the PIP-II project where the 

injector, warm front-end and the first two superconducting 

cryomodules were tested.

• The RF system consists of an RFQ, 3 Buncher cavities, an 8-

cavity half-wave-resonator(HWR) cryomodule, and an  8-cavity 

single-spoke resonator(SSR1) cryomodule.

• The LLRF systems for both cryomodules and Bunchers 2 and 

3 use an SOC FPGA based controller whereas the RFQ and 

Buncher 1 use an FPGA/DSP board in a VXI crate.

• For resonance control, the HWR cavities use a pneumatic 

tuner and the SSR1 cavities use a stepper motor/piezo tuner. 

The resonance controller chassis used is the one from LCLS-II.

• The user interfaces include EPICS, Labview and ACNET.

• Testing of the RF system has been completed with 2 mA beam 

accelerated to 20 MeV.

• Performance of the system was shown to meet PIP-II 

requirements 

Summary
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SSR1 Piezo Transfer Functions 

PIP-II IT Components

 The LLRF system for PIP-II IT used a diverse mix of hardware, 

software and user interfaces for the various RF components.

 Major requirements such as field/phase regulation, resonance 

control and beam loading compensation met the project 

specifications

 The experience with testing at PIP-II IT will guide the final design 

for the projects LLRF systems.
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PIP-II Specifications

• Energy Stability (Linac) < 0.01%

• Phase Regulation <   0.06 deg

• Amplitude Regulation (individual cavity)   < 0.06%
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Beam Loading Compensation in Buncher 2

Uncompensated Compensation ON

BLC Tuning was focused on minimizing phase excursion at leading edge

Phase disturbance reduced from -3.5 deg to < 0.2 deg
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Detune Calibration and DAQ Features


