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What is “correlation”?

« “Correlation” refers to the relationship between the coordinates of particles.

« By tracking local averages, we can define this relationship in the form of a function.
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Correlation control is what we do everyday!




If there are proper
CONCEPT and
TOOLS, we can
probably do more
than this!
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correlaton control is what we do everyday!




Painting on the phase space
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Can we draw something like below on the phase space?




Suggestion for CONCEPT I%I
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Simplified target correlation

Target arbitrary correlation 8
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Suggestion for TOOL
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Amplitude control: ? Phase control: ?

Transverse wiggler
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General plan I]'T'I
iy

Efficient optimization algorithm Advanced tool
and feedback system development
% Method development (2D) @ Tunable-period
<L transverse wiggler
Method development (4D,x-y) Method development (4D, x-z) Or Reconfiggler
o Argonne &
MethOd development (6D) NATIONAL LABORATORY
L UCLA SLAS &y
Applications of 2D control .
* Profile shaping Applications

* Bunch train

 Linearization




Demo I: profile shaping
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 If we know the initial profile, target profile and downstream optics, we can estimate what
correlation is required to generate the target profile.
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Demo I: profile shaping

* In principle, we can convert arbitrary input profile to arbitrary longitudinal profile 8 2000
<
+ Extremely high shaping quality is expected 2
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Demo ll: periodic modulation

Sine-modulation
generates density spikes
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Demo lll: linearization

_L
Large longi. emittance is mainly due to nonlinearity == Correction using transverse wigglers
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Demo lll: linearization
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Recent tool development effort: tunable wiggler
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Rectangular PM-array

Rotatable cylinder PM-array

« lItis cheap and tiny, so we can
prepare many of them having
different periods.

* But no period-tunability




Experiment results: period tunability

Both amplitude and period tunability were confirmed
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Summary

 Many of beam controls belong to the correlation control. F(x.y,7)

* Proper CONCEPT and TOOLs may provide new opportunities » E)? N E?y 2
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* Three major functions/applications will be Z 10000
demonstrated.
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* Prototype tunable transverse wiggler has been
demonstrated.
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CAST

DOE funded
traineeship program
supporting for

Master’s degree
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Chicagoland Accelerator
Science Traineeship

Northern lllinois University and lllinois
Join us! Institute of Technology have teamed up
L . with Argonne National Laboratory and
Application deadlines: Fermi National Accelerator Laboratory to
nber 1 for Spring 2025 create the Chicagoland Accelerator
Science Traineeship (CAST) program.
Sl ER025 Funded by the U.S. Department of
Energy (DOE), the program provides
up to two years of funding for graduate
. students at NIU and IIT to pursue
Particle sources studies in accelerator science,
Novel acceleration me technology, and particle beam
Computational Physics physics with active participation in
Beam control & diagnostics research at these prominent
national laboratories or with local
industrial partners.

Students receive funds to cove

» Stipend and tuition for a Master's
degree (2 years) CONTACTS
NIU: Xueying Lu
xylu@niu.edu

IIT: Yagmur Torun
torun@iit.edu

Collaboration opportunities

» With National Laboratories (ANL and FNAL)
»  With local industrial partners

Who is eligible?

» U.S. citizen or a legal permanent resident
» At least 18 years of age
» Enrolled full-time graduate program
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