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DISCLAIMER

This report was prepared as an account of work sponsored by an
agency of the United States Government. Neither the United States
Government nor any agency thereof, nor any of their employees,
makes any warranty, express or implied, or assumes any legal liability
or responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents
that its use would not infringe privately owned rights. Reference
herein to any specific commercial product, process, or service by
trade name, trademark, manufacturer, or otherwise does not
necessarily constitute or imply its endorsement, recommendation, or
favoring by the United States Government or any agency thereof. The
views and opinions of authors expressed herein do not necessarily
state or reflect those of the United States Government or any agency
thereof.

DISCLAIMER

Portions of this document may be illegible in electronic image
products. Images are produced from the best available
original document.



i partly dus to fog on the film, and is more serious on the sofb
weeray Film owe must use, bescause the lack of protective coating
¥ ’ N

results in some grains being activated by mere handling in ths

-
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packaging process. To reduce its effect, the specimen—film
distance has been reduced, and a program has besn started to

reduce or eliminate fog from the film. The othsr study is to

isolate radiation damage effects. Vyoor glass i3 a sponay
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material with structure on any lengith scale desired. It will

serve as a radiation resis

r‘l
o
.__’.
—
1]
..L'l

gainst which to measwre
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the deterigration of high resolution data bioclogical
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materials. Micron size particls

i

of wyonrr have been obtairmsd from
Mereill Shafer at IBM, and their diffraction pstterns ars about

to be recorded. Both of these efforts point in the direction of

the ultimate goal, which is & reconstructed imags at o

azn possible to the theoretical limit of halfd a wavelenath.

In Fourier transform holography, graduate student Tan

§

MoNulty constructed and commissionesd a cooled CLD camsra. Th

if

optices and camera desiagn, and the first patterns to be recorded

with the apparatus were the subject of a paper, pressnted at the
NMatiornal Conference on Svnchrotron Radiation Instrumesntation in

Berkeley last fAugust (sse Appendix). This paper will be published

i

in Muclear Instruments and Methods. Since that fime the OCD

i
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detector has been improved considerably, going from
thermoslectric to liguid nitrogen cooling, and from in-house to
professional deposition of the phozphor coating. Present sfforts

concentrate on improving stability against thermal drift in ordee

Ty obtain the highest guality holograms. The latest holograms



(Figure 2) show the expected rich frings pattern over most of the
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detector area, and hold considesrable promise for reconstruction

Im this work the red

CERDE wave 18 gQenerated by a Fresnel zone
plate, fabricated by Dr. Erik Snderson of the Center for X-ray

Uptics, Lawrence Berkeley Lab, working with Ir. Dieter Hern at

Do Shawn Williams jeined owr work in September as

postdoctoral associ
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vteg. He did his graduate work on chromatin,

and since his arrival has been working on the developmen
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reparations as specimens for high resclution imaging.

Under his subcontract, Ir. Malcolm Howells has been careving
out studies on the possibilities of ultrahigh resolution

recording media and has identified some realistic ceandida
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materials on the basis of reported slectron beam sxperiments {(in
the I - 5 nm range) and theoretical conziderations. We are
preparing to test these at the X1 besamline. Dr. Heith Nugent
gpent X month at LBL on lsave from the University of Melbourns
with support from the granmt. He stimulated significant
improvements in the holographic reconstruction procedure ussed by
Howells and Dr. Chris Jacobsen from Stony Brook, particularly

with regard to suppressing twin—-image nodise in in-line holograms.

{ur program for the second and third vears of the grant are

unchanged from the original proposal. He to continue Lo

work on the development of high resclubtion diffraction and

Fourigr transform holography. Duwing the second year we should be

ahle to reconstruct asz well as record hoeolograms of



and to esxgxtend the didfraction o
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sgh, Migh rescolution detectors

wWwill also be tested.

The enclosed budget is consistent with the original plan. In

the gguipment category we propose to spend $23,000 to replace the

plane mirvvor present in the beamline by a cvlindrical ons. The

cost is dictated by the nesd for water cooling, and the tight

fFigure and surface tolerance. The replacement will provide us
with a fivefold improvement in useable coherent beam. In addition

ith vibration isolation
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we need to upgrade our optical tab

consistent with the high resolution we are planning to achisve.

Imn the travel category we reguest funds to permit De.
Williams to attend the International Symposium in X-ray

Microscopy, to be held in London in September. Dr.o Williams will

o

zent a paper on X-ray imaging of chromosomes.

The subcontract to the Lawence Berkeley Laboratory will
continue to support the work directed by Dr. Howells according o
the original plans. Expenses grouped under the "ether® category
include shop charges at Stony Brocok, and service account $or work

done in support of the project at the NSLS.

At the end of the current grant period we anticipate that no

funds will remain uncaommitted



Figuers 1.

Fortion of diffraction pattern from a si

zhown 1s at an angle corresponding to 1

{1

The blotchy appearance is similar to our expectations baszed on

calculations for a model specimen.
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