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WP1 Secondment Task 1.2

¢ Name: van Gils, Nikita, Zena
® Institution: CERN doctoral (DOCT) student (April 2023 — March 2026) enrolled in the University of Groningen (UMCG)
® Contact person/supervisor at your institute:

PhD Supervisor at University of Groningen: Prof. Alexander Gerbershagen (a.gerbershagen@umcg.nl)

PhD Supervisors at CERN: Dr. Marlene Turner (marlene.turner@cern.ch), Dr. Edda Gschwendtner
(Edda.Gschwendtner@cern.ch)

Overview of your research

® Injection of electron bunches into proton driven plasma
wakefields for the Advanced Wakefield Experiment (AWAKE)
at CERN
- plasma wakefields (LCODE), beam transport,
optimisation and optics tuning in operation and beam
tracking simulations (XSuite)
® Operation, commissioning and technical interventions
(e.g. camera, screen replacements, thyratron replacement).
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Contact person/supervisor at KEK: Takashi Mori (takashi.mori@cern.ch), Naoko lida (iida@post.kek.jp) and Hiroshi Kaji (hiroshi.kaji@kek.jp)
Research Period: 2025/11/20 — 2025/10/18

WP1 Secondment Task 1.2
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Contact person/supervisor at KEK: Takashi Mori (takashi.mori@cern.ch), Naoko lida (iida@post.kek.jp) and Hiroshi Kaiji (hiroshi.kaji@kek.jp)
Research Period: 2025/11/20 — 2025/10/18

Research Plan WP1 Secondment TaSk 12

Main activities

* Involvement in commissioning of LINAC and BT: In collaboration with N. lida and
T. Mori. and the commissioning team.

Understanding beam setup, tuning and daily procedures of the injector complex.

Commissioning of newly added/upgraded components, e.g. replaced dipole magnets in

arcs of BT.
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Contact person/supervisor at KEK: Takashi Mori (takashi.mori@cern.ch), Naoko lida (iida@post.kek.jp) and Hiroshi Kaiji (hiroshi.kaji@kek.jp)
Research Period: 2025/11/20 — 2025/10/18

Research Plan WP1 Secondment TaSk 12

Main activities

* Involvement in commissioning of LINAC and BT: In collaboration with N. lida and
T. Mori. and the commissioning team.

Understanding beam setup, tuning and daily procedures of the injector complex.

Commissioning of newly added/upgraded components, e.g. replaced dipole magnets in

arcs of BT.

*  Fast kicker for second bunch tuning and emittance improvement: In
collaboration with N. lida and T. Mori and J. Salvesen
A new fast kicker for the second bunch tuning has been installed in RTL during this
summer (2025). An improvement in the emittance is expected with the orbit tuning of
the 2nd bunch, since this will allow to account for the wakefields generated by the 1st
bunch. The aim is not only to measure the improvement in beam quality
(emittance) but also to gain understanding of the beam dynamics with simulation
studies in Xsuite using newly converted lattices with the help of J. Salvesen.
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Contact person/supervisor at KEK: Takashi Mori (takashi.mori@cern.ch), Naoko lida (iida@post.kek.jp) and Hiroshi Kaiji (hiroshi.kaji@kek.jp)
Research Period: 2025/11/20 — 2025/10/18

Research Plan WP1 Secondment Ta3k 12

Main activities

* Involvement in commissioning of LINAC and BT: In collaboration with N. lida and
T. Mori. and the commissioning team.

Understanding beam setup, tuning and daily procedures of the injector complex.

Commissioning of newly added/upgraded components, e.g. replaced dipole magnets in

arcs of BT.

*  Fast kicker for second bunch tuning and emittance improvement: In
collaboration with N. lida and T. Mori and J. Salvesen
A new fast kicker for the second bunch tuning has been installed in RTL during this
summer (2025). An improvement in the emittance is expected with the orbit tuning of
the 2nd bunch, since this will allow to account for the wakefields generated by the 1st
bunch. The aim is not only to measure the improvement in beam quality
(emittance) but also to gain understanding of the beam dynamics with simulation
studies in Xsuite using newly converted lattices with the help of J. Salvesen.

. Studies of new Arc3 setup to reduce vertical emittance blowup from
BT1 to BT2 in positron line: In collaboration with N. lida and T. Mori. and

the commissioning team.
BPM and wire-scanner data to analyse bunch quality (emittance). This would be
involved with commissioning studies listed above. Data analysis of parameter scans

and assessment of upgraded bending magnets (Arc3). Focus on emittance
assessment of positron beams at BT2.
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Contact person/supervisor at KEK: Takashi Mori (takashi.mori@cern.ch), Naoko lida (iida@post.kek.jp) and Hiroshi Kaiji (hiroshi.kaji@kek.jp)
Research Period: 2025/11/20 — 2025/10/18

Research Plan WP1 Secondment Ta3k 12

Main activities

Involvement in commissioning of LINAC and BT: In collaboration with N. lida and
T. Mori. and the commissioning team.
Understanding beam setup, tuning and daily procedures of the injector complex.
Commissioning of newly added/upgraded components, e.g. replaced dipole magnets in
arcs of BT.

Fast kicker for second bunch tuning and emittance improvement: In

collaboration with N. lida and T. Mori and J. Salvesen
A new fast kicker for the second bunch tuning has been installed in RTL during this
summer (2025). An improvement in the emittance is expected with the orbit tuning of
the 2nd bunch, since this will allow to account for the wakefields generated by the 1st
bunch. The aim is not only to measure the improvement in beam quality
(emittance) but also to gain understanding of the beam dynamics with simulation
studies in Xsuite using newly converted lattices with the help of J. Salvesen.

Studies of new Arc3 setup to reduce vertical emittance blowup from
BT1 to BT2 in positron line: In collaboration with N. lida and T. Mori. and
the commissioning team.
BPM and wire-scanner data to analyse bunch quality (emittance). This would be
involved with commissioning studies listed above. Data analysis of parameter scans
and assessment of upgraded bending magnets (Arc3). Focus on emittance
assessment of positron beams at BT2.

Improvement of OTR screen setup after septum magnet and study of

injection orbit: In collaboration with N. lida and T. Mori.
Hardware upgrade and improvements if possible.
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Contact person/supervisor at KEK: Takashi Mori (takashi.mori@cern.ch), Naoko lida (iida@post.kek.jp) and Hiroshi Kaiji (hiroshi.kaji@kek.jp)
Research Period: 2025/11/20 — 2025/10/18

Research Plan WP1 Secondment Ta3k 12

Main activities

Involvement in commissioning of LINAC and BT: In collaboration with N. lida and
T. Mori. and the commissioning team.
Understanding beam setup, tuning and daily procedures of the injector complex.
Commissioning of newly added/upgraded components, e.g. replaced dipole magnets in

arcs of BT. Application of machine learning for improvement of injection

performance:
Fast kicker for second bunch tuning and emittance improvement: In the preceding studies regarding machine learning in SuperKEKB
collaboration with N. lida and T. Mori and J. Salvesen and
A new fast kicker for the second bunch tuning has been installed in RTL during this This is vitally important for achieving the integrated
summer (2025). An improvement in the emittance is expected with the orbit tuning of luminosity target of next run.

the 2nd bunch, since this will allow to account for the wakefields generated by the 1st
bunch. The aim is not only to measure the improvement in beam quality
(emittance) but also to gain understanding of the beam dynamics with simulation
studies in Xsuite using newly converted lattices with the help of J. Salvesen.

Studies of new Arc3 setup to reduce vertical emittance blowup from
BT1 to BT2 in positron line: In collaboration with N. lida and T. Mori. and
the commissioning team.
BPM and wire-scanner data to analyse bunch quality (emittance). This would be
involved with commissioning studies listed above. Data analysis of parameter scans
and assessment of upgraded bending magnets (Arc3). Focus on emittance
assessment of positron beams at BT2.

Improvement of OTR screen setup after septum magnet and study of

injection orbit: In collaboration with N. lida and T. Mori.
Hardware upgrade and improvements if possible.
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Contact person/supervisor at KEK: Takashi Mori (takashi.mori@cern.ch), Naoko lida (iida@post.kek.jp) and Hiroshi Kaiji (hiroshi.kaji@kek.jp)

Research Period: 2025/11/20 — 2025/10/18

WP1 Secondment Task 1.2

Research Plan
Main activities

Involvement in commissioning of LINAC and BT: In collaboration with N. lida and
T. Mori. and the commissioning team.
Understanding beam setup, tuning and daily procedures of the injector complex.
Commissioning of newly added/upgraded components, e.g. replaced dipole magnets in
arcs of BT.

Fast kicker for second bunch tuning and emittance improvement: In

collaboration with N. lida and T. Mori and J. Salvesen
A new fast kicker for the second bunch tuning has been installed in RTL during this
summer (2025). An improvement in the emittance is expected with the orbit tuning of
the 2nd bunch, since this will allow to account for the wakefields generated by the 1st
bunch. The aim is not only to measure the improvement in beam quality
(emittance) but also to gain understanding of the beam dynamics with simulation
studies in Xsuite using newly converted lattices with the help of J. Salvesen.

Studies of new Arc3 setup to reduce vertical emittance blowup from
BT1 to BT2 in positron line: In collaboration with N. lida and T. Mori. and
the commissioning team.
BPM and wire-scanner data to analyse bunch quality (emittance). This would be
involved with commissioning studies listed above. Data analysis of parameter scans
and assessment of upgraded bending magnets (Arc3). Focus on emittance
assessment of positron beams at BT2.

Improvement of OTR screen setup after septum magnet and study of

injection orbit: In collaboration with N. lida and T. Mori.
Hardware upgrade and improvements if possible.

19 September 2025

Application of machine learning for improvement of injection
performance:
the preceding studies regarding machine learning in SuperKEKB
and
This is vitally important for achieving the integrated
luminosity target of next run.

ECS working point search:
An energy compression system (ECS) has been installed upstream of the electron
BT line. The injection efficiency may be improved by tuning the ECS. This
parameter could become a useful input to the previous point.
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Contact person/supervisor at KEK: Takashi Mori (takashi.mori@cern.ch), Naoko lida (iida@post.kek.jp) and Hiroshi Kaiji (hiroshi.kaji@kek.jp)

Research Period: 2025/11/20 — 2025/10/18

WP1 Secondment Task 1.2

Research Plan
Main activities

Involvement in commissioning of LINAC and BT: In collaboration with N. lida and
T. Mori. and the commissioning team.
Understanding beam setup, tuning and daily procedures of the injector complex.
Commissioning of newly added/upgraded components, e.g. replaced dipole magnets in
arcs of BT.

Fast kicker for second bunch tuning and emittance improvement: In

collaboration with N. lida and T. Mori and J. Salvesen
A new fast kicker for the second bunch tuning has been installed in RTL during this
summer (2025). An improvement in the emittance is expected with the orbit tuning of
the 2nd bunch, since this will allow to account for the wakefields generated by the 1st
bunch. The aim is not only to measure the improvement in beam quality
(emittance) but also to gain understanding of the beam dynamics with simulation
studies in Xsuite using newly converted lattices with the help of J. Salvesen.

Studies of new Arc3 setup to reduce vertical emittance blowup from
BT1 to BT2 in positron line: In collaboration with N. lida and T. Mori. and
the commissioning team.
BPM and wire-scanner data to analyse bunch quality (emittance). This would be
involved with commissioning studies listed above. Data analysis of parameter scans
and assessment of upgraded bending magnets (Arc3). Focus on emittance
assessment of positron beams at BT2.

Improvement of OTR screen setup after septum magnet and study of

injection orbit: In collaboration with N. lida and T. Mori.
Hardware upgrade and improvements if possible.

19 September 2025

Application of machine learning for improvement of injection
performance:
the preceding studies regarding machine learning in SuperKEKB
and
This is vitally important for achieving the integrated
luminosity target of next run.

ECS working point search:
An energy compression system (ECS) has been installed upstream of the electron
BT line. The injection efficiency may be improved by tuning the ECS. This
parameter could become a useful input to the previous point.
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Contact person/supervisor at KEK: Takashi Mori (takashi.mori@cern.ch), Naoko lida (iida@post.kek.jp) and Hiroshi Kaji (hiroshi.kaji@kek.jp)

Research Period: 2025/11/20 — 2025/10/18

WP1 Secondment Task 1.2

Research Plan
Main activities

Involvement in commissioning of LINAC and BT: In collaboration with N. lida and
T. Mori. and the commissioning team.
Understanding beam setup, tuning and daily procedures of the injector complex.
Commissioning of newly added/upgraded components, e.g. replaced dipole magnets in
arcs of BT.

Fast kicker for second bunch tuning and emittance improvement: In

collaboration with N. lida and T. Mori and J. Salvesen
A new fast kicker for the second bunch tuning has been installed in RTL during this
summer (2025). An improvement in the emittance is expected with the orbit tuning of
the 2nd bunch, since this will allow to account for the wakefields generated by the 1st
bunch. The aim is not only to measure the improvement in beam quality
(emittance) but also to gain understanding of the beam dynamics with simulation
studies in Xsuite using newly converted lattices with the help of J. Salvesen.

Studies of new Arc3 setup to reduce vertical emittance blowup from
BT1 to BT2 in positron line: In collaboration with N. lida and T. Mori. and
the commissioning team.
BPM and wire-scanner data to analyse bunch quality (emittance). This would be
involved with commissioning studies listed above. Data analysis of parameter scans
and assessment of upgraded bending magnets (Arc3). Focus on emittance
assessment of positron beams at BT2.

Improvement of OTR screen setup after septum magnet and study of

injection orbit: In collaboration with N. lida and T. Mori.
Hardware upgrade and improvements if possible.

19 September 2025

Application of machine learning for improvement of injection
performance:
the preceding studies regarding machine learning in SuperKEKB
and
This is vitally important for achieving the integrated
luminosity target of next run.

ECS working point search:
An energy compression system (ECS) has been installed upstream of the electron
BT line. The injection efficiency may be improved by tuning the ECS. This
parameter could become a useful input to the previous point.
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