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8. BFF/FA4FZT v I RE—LTF A/ Quantum
NanoDynamics 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, and
RIKEN, and, occasionally, members of the RIKEN beamline
support group. In an effort to preserve a record of issues
encountered, the following tends to emphasize the problems
occurring at the beamline. However, first a very brief
summary: the most important point was finally attaining full
power operation for energies of 15.8 keV and above in April
of 2015. This included improvements to the storage ring orbit,
the insertion devices, and the mirrors (M1 and M2) - all related
to the operation of multiple IDs in series. As these issues are
new, but are also being discussed for other facilities, some of

this is described in an article submitted to the proceedings of
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SRI 1. The high resolution setup has reached a reasonably
stable plateau, with up to 30 analyzers in operation. The
microfocus for the HR setup was found to provide 12 x 17 Mmz
beam, but is still being optimized. The medium resolution
setup underwent (and continues to undergo) many changes and,
with the first good analyzer crystal tested, begins to approach
an operational capability. The largest outstanding issue at the
beamline is probably the temporal and thermal stability M1 in

its bender. This is under investigation.

Electron Orbit: The situation was dramatically improved
in May of 2015 when finally all 6 electron BPMs were
added to the global feedback loop. Previously, only two
BPMs, located upstream and downstream of ID2 had
been included because the other BPMs, with a different
electronics, were noisy. The noise was reduced by
integration of the signal (Fujita) and this allowed inclusion
all BPMs in the feedback, and significant improvement of
stabilization of the electron orbit - now, mostly at the level
of 2 urad, or better, between each ID. However, there
remains some discrepancy between the orbit as estimated
at the center of the IDs using the BPMs and the orbit as
measured using a trajectory check of the photon beam axis
- with the photon beam axis occasionally showing larger
shifts than the BPMs indicate. This may be due to the
location of lattice and steering magnets between the BPMs
and the IDs. However, over-all, the situation has been
significantly improved with a lot of aid from Soutome and
Takao, and the updated positions for feedback have been
put into the XBPM system (Aoyagi) for default tuning. The
present setup has the beams well aligned through the front-
end slit, but some additional tuning is needed to align the

source points well.

Insertion Devices: The problem of the radiation from
upstream IDs heating the covering of the downstream IDs
was finally solved, if imperfectly, by the addition of an
intra-ID absorber for ID3 (by T. Tanaka). The removal of
3 sets of two periods of magnets and replacement by copper
absorbers that extend slightly below the magnets shadows
the downstream magnet cover, preventing heating by the
beam from upstream IDs. This combined with a changed
cover of the second ID now allows all IDs to operate down
to 15.8 keV. However, on ID3, the 14.4 keV operation
point probably was lost due to the reduced gap resulting
from the copper absorbers extending below the magnets,

and the spectral response (Brilliance) was reduced by the
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lack of phasing from removing the periods though the effect
on flux was smaller. There also remain some stability
issues when the buch current gets to S mA. We also note
that tests (Nakamura) were done without a cover on ID3.
The results were surprisingly good from the point of view
of beam stability, but high bunch currents (>1.5 A) were

not possible, so the absorber solution was adopted.

High-Heat Load Mirrors (M1, M2): These were re-
polished, with the slope error of M1 improved to better then
0.17 urad rms over the central 800 x 4 mm by Winlight X
and M2 to < 0.1 prad rms over the central 800 x 60 mm*
by J-Tec. The beam quality (profile) was significantly
improved, with now only relatively small (~30%) non-
uniformity in the backscattering hutch as opposed to
>100% previously. The stability of M1 in Toyama's
bender, however, now is probably the largest source of
BL instability, with both the mirror angle and the bend
not being stable, showing temporal and thermal shifts on
several time scales. This is under investigation, with the
system largely taken apart in August of 2015. (Ishikawa,

Baron)

Backscattering Monoshcromator: The resolution of the
backscattering crystal became worse under the heat load of
full power operation - increasing from ~1.3 to ~1.6 meV at
the (11 11 11). This was improved by changing the silicon
design and the 1.3 meV operation was recovered. (Ishikawa,

Baron)

Microfocus: The full micro-focus system with a combined
prism lens in the horizontal and elliptical mirror in the
vertical generated a spot size of about 12 x 17 umz in the
FWHM. The detailed operation, including alignment, tails,
and overshoot, and stability, is now being investigated and

improved. (Fukui, Nakajima, Ishikawa, Baron)

Medium-Resolution In-Line Monochromator: This was
tested extensively with, eventually, ~22 meV resolution
and 1.5 THz on the sample achieved with 2 IDs. However,
thermal stability and monochromator throughput are
extremely sensitive to heat load, and require additional fine-

tuning. This is in progress. (Ishikawa, Baron)

Medium-Resolution Analyzer Crystals: The first
relatively good analyzer was made by D. Ishikawa after

some years of R&D. A new method of fabrication was



needed because diffusion bond used for high-resolution
(9.8 m radius) crystals does not work for the smaller, 1.9
m radius, medium resolution crystals. The new analyzer
crystal had about 32 meV over-all resolution, and a
reasonable focal spot size. More analyzers are now being
fabricated, though some time was lost when a contracting
company (Sarton Works) changed a step without

consultation.

Medium-Resolution Detector: The detectors for the MR
setup, and in operation of the PILATUS 100M is now under
improvement, especially as regards software. A system of
readout using a remote disk was found to be too slow, so,
with the help of Certified Scientific, a Python based server

is being set up. (Uchiyama, Baron)

High-Resolution Analyzer Crystals: Several additional
high-resolution crystals installed, allowing up to 9 analyzers

in one horizontal line. (Ishikawa)

Sample Environment: A high field magnet for the high
resolution spectrometer was delivered by Oxford and tested
off line. It seems to perform as expected with a vertical
field from a split coils setup with up to 7 T. (Chuang,
Baron) First tests were also done of 2K combined closed-
cycle/Joule-Thompson system for mountinf int he Eulerianc
cradle This seems to perform nicely, though the cool-

down time (~5 hours) is a bit long.
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