u‘ IJ “ !
'+

Single-knob beam line for transverse
emittance partitioning

Chen Xiao, Lars Groening, Oliver Kester, Michael Maier

GSI Helmholtzzentrum fur Schwerionenforschung
Darmstadt, Germany

Dr. Chen Xiao — Linac 14 Geneva



Outline

« Motivation

« Basic terms

* Emittance transfer experiment (Emtex)
* Decoupling and matching capability
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Injection into Synchrotrom 9 .»,3
Acceptance versus Emlttalﬁ

* Round beam is provided by the injector éx * &,

. . 1
« Flat beam is required for synchrotron A~ A
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& :> cooling or brighter
y i €— | beam from source
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y —_> <€ | emittance transfer

MTI-efficiency might be poor
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Beam through thin Solenoid with Foll |n
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To Create Inter-Plane Correlai
& Change Eigen-Emittanc
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Then Remove Inter-Plane Correh
& Preserve Eigen- emlttan H

yorsg
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Ripet =|0 0 0 x| Quad triplet Y R=RRueR Skew quad triplet
00 -1 0
: A See K.J. Kim PRST-AB 6, 104002 (2003)

Correlations are removed!!! }

H=F, \/g [
Z +a’k’s
’ IB
angular scattering in foll

Symplectic action, the projected rms emittances are minimized to the eigen-
emittance
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Decoupling Capability '
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Properties of the Emtexv"

* ko is the assumed fringe strength, ki is the fringe strength
actually applied for the coupling. t << 1 holds over a wide
range of Ka.

 The exit Twiss parameters (beta & alpha) do not depend on
the actual fringe strength ka.

 The only guantity considerably changed through the fringe
strength is the transverse rms emittance partitioning.
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solenoid fringe field

incoming beam: coupled beam: de-coupled beam:

de-coupled,t=0 t20 t<<1
>
Mo A >
R >
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S¢ Sp Sgp

R has the properties .
M. = AR the properties are also
’ ., does not change them since jl> intrinsic properties of M,
It IS non-coupling
See L.Groening, http://arxiv.org/abs/1403.6962v1 ===
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