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What distinguishes simulations with hat from
simulations without?

Experiments and simulations using self-truncated ionization injection (STII) in
a laser wakefield accelerator (LWFA) showed an irregular charge distribution
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Simulation without a hat ﬁ The hat feature corresponds to

a double bunch charge

distribution in the longitudinal

12002 direction, but not all simulations

gk with such a distribution have the
hat feature. This raises two %%

. . . . . il questions: : i

10 —30 —20 g[l}ﬁn] 0 10 « Where does the distribution

originate?

-300 50 - | §°_ 300

w
o

2002

100 ° E _ ,_:k‘“
B

N
o
d2Q/d&/dx [pC/um?2]

100

d2Q/d&/dx [pC/um?]

-100

=
o

y [um]

8] g - What distinguishes 601
3 SES simulations with a hat feature :
1 1

from those without? e

The hal occurs when the electron bunch
closer towards the rear of the cavity
experiences a strong accelerating

In STII a doping gas is used, and one takes advantage of the higher ionization
threshold of the inner shell electrons of the doping gas for trapping.
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Parameter scan searching the
highest spectral charge density

reached and the accelerating fields get
stronger, making trapping possible to the
front of the laser.

Results agree with experiments at @DRACO (HZDR)
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