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Outline

 Overview and motivation

* Principles
* Bending and focusing
* Minimum current

* Properties
* Dispersion and transition
* Long term behavior

 What has been done and
what comes next
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Overview and motivation S

* Curved active plasma lens

* Unique bending properties:
focusing effects + non trivial
chromatic dispersion

* Novel beam bending
technique tested at
SPARC LAB in October 2023

* Opens the way to full
plasma-based beamline
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Principles: bending and focusing o=
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equilibrium offset

— beam rigidity field
- ABP field
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TranSitiOn energy below transition both above and

only below transition
=\ ( — N i
_ Ipc I — PcY ~— :
Y=ty VT( lim)_ =Y, lim 0. |
IO rc rc I
\_ Y, |

yr limit
possible yr values

* For the beam will be bounded %

ﬂ

below transition N -~ Vodr.
0 20 40 60 80
June 20, 2024 9 Andrea Frazzitta - UBA24 CAN

DIN=



PIANO NAZIONALE

NextGenerationEU %3¢ e della Ricerca DI RIPRESA E RESILIENZA

*x X n
Finanziat 2% Minist o
dlar:li?S:iz:e europea ;_1 0 dellrl"lflnﬁ:l:rsité [taliadomani EUPRA)}/GA

Advanced Photon Sources

Beam rms elongation .

* dominant above and below
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Transverse rms
description
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Long term

behaviour
* Beam energy spread gives

equilibrium position and betatron
wavelength spread

* The phase mixing process increases
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Moving forward: ABP
chicane— mypl:

- - 0.0008 - -
r 2 cap!::ary EXIS ) 1 e e cap!::ary ZXIS )
0 —=~ capillary boundary ——~ capillary boundary
'&Tﬂff = — ilibri 0.0006 - ilibri
cos(Liwg/c) equilibrium equilibrium
0.0004 - .
n axis, the
0.0002 SWitCh
———————————————————————————————— % 0.0000 f+======~-~ e el ]
T 2‘?1'3?1’16{3?"3 ___________________ ~0.0002
- EMDLE —0.0004 1
—0.0006 - —0.0006 A
o008l L —
0.000 0.025 0.050 0.075 0.100 0.125 0.150 0.175 0.200 0.00 0.05 0.10 0.15 0.20 0.25 0.30
s[m] s [m]
June 20, 2024 13 Andrea Frazzitta - UBA24 CAN

DIN=



o Finanziato 2%, Ministero

* o = \/
-+ | dall'Unione europea {5 dell’'Universita [taliadomani EUPRA) GA
a8y NextGenerationEU % A

e della Ricerca DR ONALE, N 7a

Advanced Photon Sources

Moving forward: ABP
chicane— mygl:
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Next steps

* Beam-plasma interaction (wakefields)
studies to check for corrections or
operational regimes (charge, aspect
ratio)

* Nonlinear discharge field corrections

* Synchrotron-betatron radiation
studies, possibly for diagnostics (off
equilibrium injection)
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