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Beam size
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8. EF /¥4 FZT v I AE—LT A >/ Quantum
Nano Dynamics Beamline (BL43LXU)

Commissioning of BL43LXU continued through this
period. In-house work at the experimental stations has largely
been done by members of the Materials Dynamics Laboratory
with assistance on some projects by members of JASRI,
RIKEN, and, occasionally, members of the RIKEN beamline
support group. In an effort to preserve some record of issues
encountered, the following tends to emphasize the problems
occurring at the beamline. However, first a very brief summary:
for high (1.5 or 1 meV) resolution the beamline is running at
approximately half strength in terms of flux onto the sample,
with issues regarding the IDs and mirrors limiting this, while for
lower resolution, it is approximately 1/3 strength. These issues
should be resolved during the 2014B round. High resolution
analyzer crystal production reached a brief high point in quality
at the beginning of 2013 before a reversion to an old problem
slowed things again (as nearly as we can tell, this was just a
procedural failure on the part of the contracting company).
However, improvements in temperature control allowed gradient
operation to achieve a record 0.74 meV resolution with a
spherical analyzer. Medium resolution analyzers are nearing
completion of the first test piece, expected during the summer of
2014. Several test experiments run at the beamline revealed both
directions that need to improved, and yielded some promising

data.
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Electron Orbit: Issues with steering the electron beam
through the three insertion devices are improving. After the
very serious problems in 2013, the electron orbits were
improved. However, slow drifts and jumps are sometimes
still observed. The beam dynamics people (Takao, Soutome,
et al.) are in the process of improving the feedback system
(including the sensors on all the BLA3LXU IDs) and it is
hoped the orbit will be finally well stabilized. Work on this
is/was slowed by the requirement that orbit tests are only
possible during machine time. Also, measurement of the
precise photon beam axis for all three IDs is time

consuming.

Insertion Devices: The problem of the radiation of
upstream IDs heating the covering of the downstream IDs
was partly, but not completely, solved by replacing the
covers on the magnet arrays with thicker ones mounted
more carefully in the hope that the development of local hot-
sports could be reduced (Tanaka, et al). The covers were
replaced during the long winter shutdown in 2014. However,
while the situation improved, it was still possible to dump
the beam by closing the 3 ID gaps: it seems (after opening
the IDs in the summer of 2014) that some of the new covers
were not entirely flat and well attached to the magnet arrays.

These will be replaced in the summer of 2014.

High-Heat Load Mirrors (M1, M2): As discussed in the
previous years annual report, issues with the perfection of M1
and M2 were limiting performance. Both mirrors were sent out
for additional polishing. One (sent to JTEC) is on track to be
returned in September of 2014, while, unfortunately, one (sent
to Winlight X) has been delayed at least until November of
2014. One retains some hope that they can be commissioned

still within 2014.



Offset Crystals: These continue to perform well after the

installation of temperature control and shielding.

Microfocus: Many experiments, especially those for high
pressure, require a beam smaller than the ~40 x 50 pm
default size. We installed a prism lens that was successful in
reducing the horizontal beam size to 15 pm (FWHM) with a
high (~78%) throughput at 21.7 keV. We are now in the
process of obtaining a complimentary elliptical mirror that is

expected to reduce the vertical beam size to 12 microns.

Medium-Resolution In-Line Monochromator: The
mounts for the in-line monochromators have been improved

to allow cooling and careful temperature control.

Medium-Resolution Analyzer Crystals: In house R&D
(largely by D. Ishikawa) has now progressed to a point
where we expect to try fabricating the first analyzers crystals
within the next couple weeks (before the start of the 2014B
run). The anodic bonding process seems well controlled, and
subsequent dicing is relatively easy, and the main issues
with etching also seem resolved. First tests with gluing on
smaller appear to have gone well. Gluing the full size

analyzers is next.

High-Resolution Analyzer Temperature Control:
Gradient operation was established on several analyzers.
This allowed a best-case resolution of 0.74 meV at 25.7 keV
(Si (13 13 13)), which, is so far as we know, a record for a
spherical analyzer. Further, it performed stably over a period
of several weeks. Note that this operation requires setting
and then maintaining a gradient of ~10 mK over a ~10 cm

scale analyzer.

High-Resolution Analyzer Crystals: After a series of 5
good crystals delivered at the end of FY2012, a new order
was placed in FY2013. However, these crystals were
delivered with poor resolution. Investigation showed that
this was due to the presence of silicon dust and polishing
powder in the grooves between the crystallites, resulting
from the last polishing step to remove the backwall. (While
this may not sound severe, the powder is actually under
pressure, significantly strains the crystallites, and is rather
difficult to remove). This problem had been encountered
early in the process, and then fabrication methods had been
changed to avoid it. Somehow the updated process was
neglected by the company in the most recent batch. The

analyzers are being repaired or replaced.
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High-Resolution Analyzer Cross-Talk: Beam from one
analyzer scattering into a detector that is designed for a
different (neighboring) analyzer is called cross-talk. This
results from the relative closeness of the detectors for the
different channels, and from an imperfect analyzer focus.
Several solutions were attempted, and some successfully
reduced the cross-talk but, also increased the background,
and this was deemed unacceptable. A new collimator design

has been fabricated and will be tested.

IXS Detectors: Increase in dark count rates have been noted
on some channels. In one case this may be due to a bad
amplifier channel, in other cases, to the cabling. The cables

are being replaced for some channels.

Sample Environment: The issues with the motion at the
sample position of the ARS cryostat finally lead to a
replacement of its cold head. A first test suggested the
system now was more stable, though more tests are needed.
An order for a different cryostat (designed to reach 2 K) is

now in progress, as is an order for a 7 T magnet.

Electronic Excitations with High Resolution: Attempts to
measure electronic excitations on the high-resolution
spectrometer were successful for a known sample, but not
on new samples. It is expected that this is due to insufficient
flux, and the samples be either re-tried when the beamline is
closer to full power, or moved to the medium resolution
spectrometer (in fact, probably both, with the medium
resolution setup used first to measure with poorer Q and
energy resolution and then this followed by high resolution

studies, as indicated).

High Pressure DAC Work: Several experiments were
carried out with high pressure DACs. These showed
improved resolution using the Si(11 11 11) with comparable
count times as for worse resolution at BL35XU. However,
the focus in the future will be to attempt to do them more
quickly with lower resolution, as it seems the main limiting
point is sample stability - samples at T>1000 K and high
pressure are not always stable. Especially, liquids tend to
migrate within the pressure cell. This also seems to be
highly sample preparation dependent.

(Alfred Q. R. Baron)
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