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ABSTRACT MOTIVATION ELECTRON SOURCES

= The Linac Extension Area (LEA) = Driven by the Advanced Photon = APS linac provides electron
Is a flexible beamline area for Source electron linac equipped beams to the injector complex,
testing accelerator components with a photocathode RF electron including LEA.
and techniques. gun, the Linac Extension Area e Three electron sources can be E\%IGP; .RF.’arameters Of Beams From The Electron Guns
= The beamline is expected to be houses a 12 m long beamline. configured to deliver electron Paramete PC TC
available soon for testing = Beamline is furnished with YAG beams to LEA, in different charge “--“
accelerator components and screens, BPMs and a magnetic configurations. Charge nC 0.3 1.0 20
techniques using round and flat spectrometer to assist with = These include: per cycle
electron beams over an energy characterization of beam — a photocathode (PC) Bunch nC 0.3  0.007 20
range 150-450 MeV. emittance and energy spread. radiofrequency (rf) gun, ‘;hargs 1 1 1
= In the present work, we describe = A 1.4 mlong insertion in the - two thermionic cathode (TC) rf |eL:g;h - o
this beamline and summarise the middle of the beamline is guns, and Bunches ... 1 29 1
main beam parameters. provided for the installation of a - the Particle Accumulator Ring  per cycle
device under test. (PAR). Bunch ns 0.35
= Parameters of beams from Spacing
different electron sources are Re?:tt'et'on 57 6 30 1

summarised in Table 1.

ELECTRON GUNS AND DAMPING RING LEA BEAMLINE BEAMLINE LATTICE

* Photocathode RF Gun = An elevation view of the beamline is illustrated = The longitudinal positions of Table 2: LEA Beamiine Lattice.
— The PC gun is the principal electron source in Fig. 1. the LEA beamline
for LEA [1]. 5 components are summarised o
— An Nd:Glass laser oscillator and amplifier y | in Table 2. EQt o 01 747
provides ps laser pulses at 1053 nm o | KT T FRT ’ st Ji ﬂ I « Principal magnetic elements
wavelength [2]. | = are quadrupoles, horizontal =~ s s
- Th.e laser wavelength 1S freq.uency-dou.bled B and vertical correctors, and T
twice to 263 nm using SHG in beta barium F_ighlire 1: Schematic of the LEA beamline. Beam trajectory is from left to vertical bending magnet I N
borate crystals. o . spectrometer. A beam =
= Thermionic Cathode RF Gun " A photograph of the. mstallled.hardware .Of the absorber and lead dump is at .. ...
— Two TC guns are the principal injectors for LEA electron beamline [5] Is illustrated in Fig. the end of the beamline. e s
g P pal Inj 9
the APS injector complex [3]. ' L / = Lattice simulated using T
~ The 2856 MHz rf frequency TC guns LA elegant to the beam dump in =
typically provide a train of electron bunches the orbit plane of the s s 0w 1w
of ~1 nC total train charge, over a bunch beamline is summarised in
train duration of ~10 ns. Fig. 3 [6]. AT
= Particle Accumulator Ring CA lgttice
— APS accelerator complex originally A L RIS REOE 5 C U, |l B, fa | Tl eol . o 5.
designed as a positron accelerator chain. 1 (i (T e (N SRR 4 50| ;
— The PAR is operated as an electron beam AN O A A e Y, L oaol |
damping and accumulator ring [4]. e |EL /
— This represents an electron source for P
: : . = 20|
experiments at LEA with high electron
bunch charge (<20 nC), for applications or o
experiments where ~1 ps electron bunch N b N
durations are not required. T . - ¢ 0 2 4 6 8 101214
Figure 2: Photograph of the installed LEA beamline. s (m)

Figure 3: LEA lattice for beam transport to the beam dump. The lattice
provides round beams at the insertion (4.3 m).
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