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8. EF /4 14F v I RAE—ALF A >/ Quantum
NanoDynamics Beamline (BL43LXU)

Commissioning of BL43LXU continued through this
period. 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, and
RIKEN, and, occasionally, members of the RIKEN beamline
support group. In March of 2016 BL43LXU also from the
Engineering group (1 part-timer for ~5 hours a day) including
some work on drawings, general technical support, and some
software support (e.g. BLA3LXU web pages). Note that in an
effort to preserve a record of issues encountered, this report
tends to emphasize the problems occurring at the beamline.
However, first a very brief summary: This was the first period
of relatively stable operation with multiple IDs in that both
the issues with beam impedance and cover melting for the
multiple IDs had been mostly solved (until a failure in July of
2016) and the orbit alignment and stability was relatively good.
Other larger issues included remaining problems with the M1
mirror holder and chamber, that, hopefully, have been rectified,
and then successful operation of a good MR setup with a
single analyzer. Table 1 summarizes the achieved operating
conditions. Given the relatively good stability, the BL was

opened for proposal beginning in the fall of 2016.

Electron Orbit: The problems with the electron orbit

were detailed in other places (e.g. see the previous years
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Table 1 Achieved operating conditions. Flux's were measured
with a diode at the sample position ("~" indicates
estimated from another point at BL). The last two
setups are not yet fully stable due to issues with M1.

See text.

FF\;\?I—S|M E[E:{?]Y [glﬁ’z‘] Bea\/n:(élze Setup & Comment
[meV] [um°]

27 | 15.8 | 2300 | 20x45 | MR (888)3 IDs
>28 | 17.8 | 100 | 45x55 | HR (999) 3 IDs
>28 | 178 | ~70 | ~16x16 | HR (999) 3 IDs, U
>1.3 21.7 25 45x55 HR (11), 2IDs
>1.5 21.7 34 45x55 HR (11), 3IDs
>075 | 25.7 | ~5 45x55 HR (13) 3 IDs

annual report, or AIP Conf. Proc. 1741, 020033 (2016)),
but some idea can be gotten from figure 1 which shows the
vertical electron beam angle based on BPM readouts over
nearly 2 years.
May of 2015, drifts that had often been at the 2-3 prad level

After better feedback was implemented in

were reduced to ~0.5 prad. While such shifts impact many
beamline operation issues, the general scale is given by the
~0.4-05 mm beam size at ~44 mm from the center if ID2,
where, e.g., a 2 urad shift gives a very noticeable 90 um
beam shift, while a the 22 pm of a 0.5 prad shift is much
less noticeable. One should also note that (1) while over
short time scales, such as when specific orbit corrections
are done, the agreement of beam angles as measured by the
electron BPM and x-rays beam slit scans are good, over
longer time scales, there can be noticeable (~urad) relative
drift and (2) the stability of the beam angle in ID1 and ID3
is still not as good as for the central ID2. Finally, in the
spring of 2016 it was also possible to make a small (~prad)
orbit correction without extremely special arrangements.

(work with JASRI machine group)

Insertion Devices: The solutions adopted in the spring of
2015, allowing all IDs to be closed to 15.8 keV operation in
all modes except single bunch mode (where ID3 can not be
completely closed due to disturbance of the electron beam
orbit) allowed comfortable operation until the end of July,
2016. However, just after user time ended, an issue with
the orbit feedback led to melting of the cover of ID2. This

is now being investigated.

High-Heat Load Mirror: M1. Several issues had been
noted in previous years with the stability of M1, and these
became even more noticeable (and easier to diagnose) with

the improved electron-beam stability. Specific problems
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included unstable mirror curvature (with both ~hour and
~day time constants), and sudden (~urad) shifts in angle.
Toyama, the company was responsible for the bender and
chamber design, was asked to help investigate these issues,
but they had no useful suggestions. BL staff determined the
curvature instability was due to local heating of components
by scattered radiation. This was corrected by adding
shielding and extending a cooling loop to stabilize the
bender shaft temperature. The angle changes were found
to be (probably) due to problems with the temperature
stabilization of the room-temperature in-vacuum shafts
supporting mirror. The control (sensor) points had been
set to be too far form the heater, making precise stable
control very difficult, moreover, the controllers showed
occasional, non-physical, jumps in T-readout. The support
shaft T-control system was then replaced and the control
points moved closer to the heaters during August of 2016.
It is expected this will improve stability significantly. Also,
the flange on M1 was replaced as the original design placed
an o-ring seal at the point of maximum radiation scattering,

which then hardened and failed. (Ishikawa & Baron).

Backscattering Monochromator: No significant issues.

Microfocus: The prism lens / elliptical mirror in the
horizontal and elliptical mirror were used to get ~16 um
focal spot size, slightly worse than previously. A test of
a new type of prism lens did not improve performance.
Exploration began for using a multilayer KB pair to achieve

a5 um spot size. (Baron, Ishikawa, Fukui, Nakajima)

Medium-Resolution, In-Line Mono. One crystal was
changed, and T-control modified and the new mono was
tested extensively with, eventually, ~22 meV resolution and
2.3 THz on the sample achieved with 3 IDs. (Ishikawa,

Baron)

Medium-Resolution Analyzer Crystals: One analyzer
with 27 meV resolution, good uniformity and near-
theoretical performance was delivered. There was some
issue with SAXS from a window that worsened the tails
of the resolution - this has been corrected. We are still
working on stabilizing fabrication procedures. (Ishikawa,

Baron)

High-Resolution Spectrometer: This operated with good

stability over most the year. The motion of the two-theta
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arm worsened with time, with some scratches appearing on
the granite, and more frequent disagreement between the
motor and encoder value (at the ~0.01 deg. level). This is
due to drift in the alignment of the granite support blocks
as the floor settled under their weight. Similar problems are
well known from BL35XU. In fact the drifts at BL35XU
were much worse than at BLA3LXU, either due to poorer
quality of the floor near BL35XU, or due to the added
aluminum support structures used at BL43LXU. The
BL43LXU granite will be re-aligned and re-polished in
August of 2016, and such drifts are expected to reduce with
time (as was seen at BL35XU). A setup with a carefully-
adjusted post-sample slit was installed and shown to reduce
significantly reduce the background from objects near the
sample (e.g. the diamonds of a DAC) but limits the number

of analyzers.

Sample Environment: A 7T magnet for the high-
resolution spectrometer was delivered by Oxford and
tested off line in 2015. The magnet failed during the first
experimental attempt, due to a change in the current needed
to make the superconducting/normal switch work. This
was corrected by Oxford technical support, but not in time
to do the experiment (Oxford was un-able to provide useful
support by phone or e-mail and required several days before
a technician could be sent) (Chuang, Baron)

(Alfred QR. Baron,)



