lonization induced trapping in LVWWFA




Generalized trapping condition

Assume wake moves at Ve ° FU”)’ 3 D
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A new method for LVWFA electron injection

A.Pak et al submitted Phys Rev Lett (2009) ['E!Z!
m lonization induced trapping
Nitrogen 3 8
10% c5° 10
=T 2
2z |
o0 10°

lonized He and

30 o, lonized N°"7* N electrons =
Trapped N™"°  glectrons » ]
25 electrons l
T 20 , -
= Ny
. > 15 -
The two He electrons and the first 5 (L-shell) -
N electrons form the wake 10 . E
® The 6th ( K shell) nitrogen electron is ionized 5F ' : .
in the wake and trapped more easily by the = f.u1....ll.l...g...l......1..1.5.1:...“.1§1““.E
- - c) : Lo ! =
wake potential than the electrons that N, 1.6 ] ' /\: , ! .
Eosl <t SN : =
support the wake. = F AP : | ]
o« . . 2 0.0 A Y e .
Ionlzat|ontrappmgreducesthewake 9 ca s b e by b s
c 10 20 30 40

amplitude and therefore the laser power < (pm)




Threshold condition consistent with

ionization induced trapping in LVWWFA
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Tunnel ionization of Nitrogen K-shell

electrons into a LVWFA wake

Experiment Simulation in

@ UCLA 3D OSIRIS
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. This collaboration has pushed the limits of energy gain in UCLA

LWFA while demonstrating the limitations of self-injection

The electron energy is measured as a

2000 MeV function of plasma length
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. The self-injection threshold limits acceleration
to less than 1 GeV: OSIRIS simulations are being used to

interpret the experiment

UCLA

A self-injection threshold was
measured to be at 3x1018 cm-3

Adding trace amounts of CO, leads to

continuous injection at low densities
1.5x10'8 cm-3
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This threshold density limits the

less than 1 GeV

dephasing length and acceleration to

2.5 pC of charge is accelerated
beyond 1 GeV

*Froula et.al., PRL Submitted 2009




. Two-stage simulations demonstrate monoenergetic
1.5 GeV electron beams using the Callisto laser conditions

UCLA

OSIRIS simulations were used to
design a two-stage density profile for
future Callisto experiments

Two-stage injector produces a 1.5
GeV monoenergetic electron beam
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