Associate Director’s Message

Dan Bilderback

We have completed another year of
suocessful operations at CHESS and have
just noaw begun a construcion (upgrade
period that should culmmate in further
enhanced performance of CHESS and
CESR (Cormell Electron Storage Bing ) by
the end of the summer. Over the past
year we have seen the beam currents
double from 80 to 160 mA, a good pre-
cursor to CESR upgrades where we ex-
pect to see beam currents increase over
the next 3 to 4 years to 500 mA, along
with a comesponding increase in the x-
ray flux produced by the ning,

The staff and users of CHESS have
continued to conduct x-ray experiments
thatimpact many fields of scence and
technology. In this newsletter you can
read about how CHESS x-rays probed
the alignment of liqud aystals in elecnic
fields, a subject of interest to computer
disply manufacturers; of the continung
impact of structuml arystallography to
chemistry and molecular biology; of hys-
temesis effects discovered in the hydra-
tion of montmorillonite clays that have
implications for companies frymg to ex-
tract o1l and water from the earth; and of
mr-s1fi x-Tay measurements of the in-
creasing surface area of cements as they
cure {which is cormelated to ther increase
in strength} on time scales of a few min-
utes to years; etc.

Congratulations are due to two indi-
viduals from the CHESS community who
recaved speaal recogrition for their re-
search work, Prof. Mike Bedzyk of
Morthwestern University received the
Warren Prize in 1994 for his work, while
he was a staff scentist at CHESS, on us-
ing long-period x-ray standing waves as
amolecular yardstick. Prof. Arthur
Fuoff of Cornell University, one of the
founding members of our CHESS high-
pressure fadlity, received the Bridgman
Awvard i 1994 for developments in the
field of high-pressume research.

This has alsobeen a year when the in-
movative CCD) x-ray area detectors, pro-
duced by Enc Etkenberry (Rutgers) and
Sol Gruner's group (Princeton ), have
heen a key element in determmning rap-
idly alarge rumber of monochromatic
and MAD crystal structures in collabora-
tion with our macromolecular crystallog-
raphy group, MacCHESS. See the

MacCHESS Director’s report for
a discussion of these particular
developments.

CHESS Upgrade Plans.
The challenge over the next few
years is to optimize the opera-
tion of beamlines to provide
unprecedented high flux x-ray
beams. This should benefit a
good number of expeniments
wherg, for instance, the samples
sizes ate modest, but the high-
est fluxes are required for best
temporal resolution in time-re-
solved x-ray experiment or
best signal-to-noise for wealdy
interacting systems such as
magnehc x-ray scattering, etc.

During this summer shut-
down there are many projects
in place to make CHESS a bet-
ter place to work. And al-
though we have to wait until
October for x-rays, the good news for
CHESS users is that we should be operat-
ing at the 200-300 m A level in the near
future. These projects include:

Shielding wall reconstruction.
Thicker, heavy comcrete walls are replac-
ing ordinary concrete wallsin the B, C,
and DHline areas (See page 591

High heat load developments. The
increased source fli can be passed on to
the experiment only if the optics can
“take the heat” Tests at 250 mA showed
that the F1 crystallography station could
withstand the 24-pole wiggler beam and
put out a proportionally stronger mono-
chromatic beam (see page 57). Mew, bet-
ter-cooled crystals for the more seretive
double crystal monochromators are now
bang designed and fabricated (see page
0.

Renovate B-line. The B1 hutch 1s be-
ing slightly lengthened to allow fora
side-bounce monochromator for angle
dispersive powder diffraction. B2 is be-
ing setup for EXAFS and other expen-
ments requiring a highly tunable x-ray
beam.

Rebuild C-line. C-line i= bang re-
bult with two monochromators, one
double crystal unit and a second hori-
zontal focusing crystal that wall make
feasibk ime-resolved absorption spec-
troscopy (see page 46].

A Unigue Opportunity. A fraction of
the synchrotron x-ray community is
presently designing or working on third
generation sources to exploitthe advan-
tages of bnlliance. We suggest that smi-
lar advantages might accrue for experi-
ments optimized for high flux apphca-
tions. Because of the nature of the up-
graded CESR. source, CHESS 15 in a fa-
vorable position to make this explora-
tiom. The rewards in this undertalang
prmise not only to be new sdentific re-
sults and better cooled beamline compo-
ments, but a more complete understand-
g of how to design x-ray expeniments
whether they are brilliance or fln
driven.

Closing Thoughts, With your part-
nership, CHESS can continue to have a
significant role in synchrotron radiation
resgarch out of proportion to its size. To-
gether we can keep CHESS an optimal
plce to conduct research with high flux,
high-emergy x-ray beams.



