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natural choice. of the target is an air spindle system that uses high pressure
gas to drive a turbine to extremely high speeds.

ASE: In order to get more consistent performance
out of the system the lower we can go in speed the
better. As such characterizing what our ASE signal is
after traveling different distances from the created
crater would give us valuable information on what
speeds are acceptable.

In this project we designed, constructed, and
tested a stable high velocity solid target gain medium
at the copper Ka line for use in an XLO cavity.

Design Constraints Deployment in XLO

DC Alignment Asgembly

The copper gain medium is subject to a rather
specific set of design constraints due to the XLO

By using a slit system, we also made it so that lJ
application. ’

alignment does not rely on the spindle assembly but instead
on this guiding slit and so we can hot swap in the air spindle
for two pulse operation and back to the DC motor for
alignment with no problem.

1. High Speed: The XLO cavity is approximately 10m in
pathlength, corresponding to just under 35ns pulse
separation. The gain medium must be able to
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replenish to fresh copper in this time due to the next
constraint. 4 ~N A X-ray pump pulse
2. Consumable/Replaceable: The 9 keV XFEL pulses Crater Cha racte rization ool
that are used to excited ASE also cause a plasma to @ Liquid jet sample

form which rapidly expands and destroys the target
in a cylinder of around 20um diameter around the
beam.

3. Extremely Thin and Stable: The Kirkpatrick—Baez
(KB) mirrors used to focus the XFEL beam have a
Rayleigh length of around 100um. So, to be in focus
the target must be smaller than that, with
oscillations not exceeding that range.

Figure: SEM images of craters

caused by XFEL pulses at various powers
incident to 25um thick copper foil. 20um

horizontal spacing between shots. 100um The XLO Cavity is made of four silicon
vertical spacing between powers. crystals that form a tunable cavity specific to the
copper Ka line. The jet in this cavity would be
| _ | replaced by our solid target gain medium.

An important step before using this The solid target will be used in a beamtime
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4. Lifetime: The lifetime of the gain must be sufficiently
long as to allow alignment of the cavity’s crystals
and optics without interruption.

These constraints directly conflict with each other XLO will use, the crater size is indeed on \ o
on several accounts. Due to the stresses thaft the the order of 20um. This provided ,
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shots is sufficiently high to prevent a Bergmann
clean cut like in 1mJ that would destroy
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A. Slow but long-lasting target

B. Fast but short-lived target




