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• ATF2 @ KEK: Motivation and Objectives

• ATF Matlab Flight Simulator

• DFS and WFS in the LINAC

• DFS and WFS in the EXT

• ATF2 Python Flight Simulator



The ATF2 at KEK
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The Accelerator Test Facility 2 (ATF2)
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ATF2 studies
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CLIC related studies in ATF2:

- Final Focus System (FFS) studies : local chromaticity correction scheme.

- Wakefields Mitigation Tools implementation.

- Beam Instrumentation tests (Cavity-BPMs, OTR/ODR beam profile monitors, etc).

- Automatic Beam-Based Alignment (BBA) and tuning procedures (DFS, WFS, etc) tests.

- R&D work on the extraction kicker from the DR.

- Automatic Beam-Based Alignment (BBA) and tuning procedures (DFS, WFS, etc) tests.



Automatic Beam-Based Alignment
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Results in the ATF2 extraction line (2019)
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DFS

WFS



ATF Matlab Tools: 

Flight Simulator
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ATF LINAC Matlab Flight Simulator

The Matlab Flight Simulator SYSID (System Identification) 
scripts were updated to work on the ATF LINAC.
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Matlab BBA Interface
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DFS and WFS 

in the ATF LINAC
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Change Energy in ATF LINAC

To change the beam energy in the LINAC, the Phase of the Klystron #1 was increased by 5 degrees:
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ATF LINAC Response Matrices (DFS)
Response Matrices in the ATF LINAC:

R0 (nominal energy) R1 (lower energy)
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R1 – R0



DFS Correction in the ATF LINAC
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Good vertical dispersion correction



WFS in the ATF LINAC
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To change the beam charge in the LINAC, the Laser amplitude was decreased by 20%:



ATF LINAC Response Matrices (WFS)

Response Matrices in the ATF LINAC:

R0 (0.4E10 e-) R1 (0.2E10 e-)
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WFS Correction in the ATF LINAC
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WFS correction convergences for both X and Y



DFS and WFS 

in the ATF2 EXT
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Change Energy in ATF2 EXT

To change the beam energy in the EXT, the DR Delta-F was decreased by 2 kHz:
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ATF2 EXT Response Matrices (DFS)

Response Matrices in the ATF2 EXT:

R0 (nominal energy) R1 (lower energy)
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DFS Correction in ATF2 EXT
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Good Horizontal dispersion correction



ATF2 EXT Response Matrices (WFS)
Response Matrices in the ATF2 EXT:

R0 (0.2E10 e-) R1 (0.4E10 e-)
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R1 – R0



ATF Python 

Flight Simulator
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Python Flight Simulator
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https://gitlab.cern.ch/clic-simulations/flight-simulator

https://gitlab.cern.ch/clic-simulations/flight-simulator


Python Response Matrices (DFS)
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Movable Wakefield Source
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Movable Wakefield Source
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Yuki Abe



Conclusions & Plans
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• Matlab Flight Simulator (FS), DFS and WFS gave good results in LINAC and EXT.

• New Framework in Python being implemented (to replace Matlab).

• To do: Python FS GUI in PyQT6 and interface with simulation (RF-Track).

• To do: Apply BBA (DFS & WFS) in the DR.

• To do: Use, optimize and apply correction with the Movable Wakefield Source.



Thank you
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