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Beam Dynamics Update

On the voltage requirement of the linearizer
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Why we need a Linearizer?
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What the voltage requirement for a
Linearizer?

V(z) =VyCos(ps — kz)

1
V(z) = VyCosp, + VOkzSing, — 5 (kz)?VyCosps + 0(kz)3

1
V(z) = V,Cosey, + Vi, hkzSing,, — 5 (hkz)?V,Cos¢, + O( hkz)?>

_ VoCosgy

Vi 2 Really?
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How does a bunch compressor work*?

*XLS Deliverable D3.2: Review report on bunch compression techniques and phase space linearization

Electron w/ higher
energy travels on shorter
path and catches up

Electron w/ higher
energy is behind
(off-momentum)

Electron w/ lower
energy falls back

Refergnce Electron w/ lower
particle energy Is ahead
(on-momentum)  (off-momentum)

AZZ = AZl + R566 + T56662 + 0(6)3

A “non-linear” relation ship between 4z and 8, Tz¢e
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Summary Why it Is hard to decide
the linearizer voltage?

* In case of “completely” linearize the beam distribution:
* Tsee = —1.5Rz4: the simple relationship doesn’t work
* T:ee = 0 (which will complicate the lattice design): V, can be
simply determined

v In case of “partially” linearize (as in CompactLight’'s Case* where
down-stream x-band structures serve as passive linearizer due to
longitudinal short-range wake fields) :

Tz¢c = —1.5Rs (Most of design cases), the simple

relationship doesn’t work, V, can be higher or lower

depending on the choice

* Tz = 0: Vi will be lower

* e.g. See X.Liu’s presentation at 2nd XLS Annual Meeting, https://indico.cern.ch/event/867582/
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Follow-up studies

* Voltage dependence on:
 the distribution from the injector

* two-stage compression scheme (BC1 - BC2)
with longitudinal short-range wake fields

« Design comparison on the choice of T566
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Thank you!

CompactLight@elettra.eu - www.CompactLight.eu

)

<
Ld e Helsinki Institute
Uppsala University g gy of Physics

J

9 ' 7@, 1
4‘

Unirsity alm Technische Univer-mmm
of Strathclyde ™ siteit Eindhoven
x e

R = L)

L) VDLETG !
Lancaster == = .
University = o

= ‘ Stichting VU gy
arlsruhe Institut pm '
fiir Technologie

Paul Scherrer
. Institute
CERN i:' -’
Centre National de la I I| KYMA S.r.l.l I
Recherche Scientifique B Eicitra Sincrotrone " "

[ Trieste SCPA I I | -‘ ’_

Italian National Agency for I I R
New Technologies, Energy and
Sustainable Economic Development |) -

Ankara Institute of ‘

L |
ALBA Sincrotron & N Y
' J Accelerator Technologies
Instituto Nazionale l IR X . T —
LS ) ‘ |Univarsity of Melbourne |
4, Y

Science and Techno- ==

logy Facilities Council ™
/o

Australian Nuclear Science E
and Technology Organisation

. 6 « | diFisica Nucleare
Universita Degli Studi I I|

Spanish National === — ! !
Research Council “== | [Instituto de £ _ | [ di Roma la Sapienza

- Fisica Corpuscular \[ Institute of Accelerating ;=

Systems and Applications ——

D —f

ne
CompactLight is funded by the European Union’s Horizon2020 research and innovation programme under Grant Agreement No. 777431.

& -
. 2 ec
=7 THE UNIVERSITY OF Australian . Lancaster E53 “IBI- Tule
VDL Enabling Technologies Group
Where

Bty Socroseaestn \ @ Facilities Council {/m\p S S MELBOURNE  Synchrotron g University starts
PAUL SCHERRER INSTITUT /A\' v
ADIT Centre National (IT ’ ?‘“”‘. @
SAPIENZA m )—« @gim{;gﬁm !\\! | ~CSIC [ @ HELSINKI INSTITUTE OF PHYSICS VU g Unversen g‘:;;'t"ﬁ;:ly de

INFN |< N AN
[ | - ALB A

UNIVERSITA D1 ROMA




