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OCM-01.03.02 X-RAY TV DETECTOR FOR STRUCTURAL standard CCD in place of the IHi-selvicon to perform
STUDIES WITH SYNCHROTRON RADIATION SOURCE. by time-resolved measurements at a rate of 30 frames per second
Y.Amemiya*, S.Kishimoto & T.Oguchi (PF, KEK, Japan) (the third generation). The detailed performance of the third
N.Yagi (Tohoku Univ.), K.Wakabayashi (Osaka Univ.), Y.Asano generation X-ray TV detector with the Be—window X~ray image
& T.Ueki (JAERI-RIKEN SPring-8 Project Team) T.Endo & intensifier will be described as well as preliminary applications
M.Suzuki (Hamamatsu Photonics K.K.) to small-angle X-ray scattering and protein crystallography.
X-ray TV detectors have been developed for structural studies
with synchrotron radiation, especially for exeriments in which
real-time measurements and dynamic observations of X-ray
diffraction patterns are required. A prototype of the X—ray OCM-01.03.03 GAS DETECTORS AND IMAGE PLATES,
TV detector (the first generation) consists of four major THE PROS, THE CONS, THE FUTURE.
components;i)phosphor screen,ii) visible~light image ;

By R.A. Lewis, S.E.R.C. Daresbury Laboratory, Warrington,
WA4 4AD, England

intensifier,iii) optical-lens coupling, and iv) a cooled CCD
(charge coupled device). In the system, incident X-rays are

converted to visible light by a phosphor screen (Y50,S:Tb or Modern x-ray diffraction experiments, particularly those using

;lltfal)s ‘V;‘éf:C}ilSL(fVﬁt‘EOIEiiediggui‘ f';zfi‘?gs;ico?]a;e-lgr};‘z ﬁ;’peerl:’tll’sz synchrotron x-ray sources, often impose extremely stringent
> 18 . - requirements on detection systems. Different detector
(100mmf) visible-light image intensifier. The image intensifier sy(;tems have varying strengths a)r/1d weaknesses, and in order
m‘;l“}t’}llles ,t;:e number of V‘S;ble hght.t}’};"mtns by ab‘;“t ZIO t";}gs to perform competitive science, it is important that the detector
and the 1mage size 15 de-magnified to one fourth. © is well matched to the type of experiment. As a result it i
intensified image (25mm¢) on the output phosphor of the image often necessary to devel())lg detecto;;s aimed at Sp@cei)fic tarl(t—)al:
intensifier is viewed through a 1:1 optical lens coupling by the :
cvied 1 T 111561 The GOD s 1pixion, Ot A e Daresbury S5, datctr doveapmrt o
ixels (pixel size : a pixel well-de :
zl‘;ifoililx;‘l];‘;ereaz%:?n’:)iiz‘;?;’o18112:;_101191‘11]12‘3‘"‘}‘ of 290,000 speed gas proportional counters and the assessment and
b ’ it TR . operation of commercial image plate phosphor systems.
ilshermp;‘;tq”tip?/sh;; t,};ﬁefog‘):‘gf f::;{‘f;i?t::sl ;glemac;w&grii Gas detectors have certain characteristics that make them
(fwhm). The detecti;/e qmi)tum efﬁcier\wy s akbout 6“07 for 8 kiv well suited to experiments requiring good time resolution and
. a C 0 N :
and the dynamic range is more than 104. The readout time is 4 iélcjiltliim r:t):emlii:’nlifatirsl?sge' a:;?ayx d?ob?;nvﬂvsevirr;d S;]Jffeer f;tom
sec. As to the non-uniformity of response, the intensity response 9 r ' p. problems, ave oren
. . . . . been considered to be unreliable and difficult to maintain. The
at the peripheral is about 65% of that at the central region. This
i ai O . . . gas detector development program at Daresbury has led to
s due mainly to time-invariant vignetting of the image h . . )
intensifier, The non-uniformity of response can be corrected by the productlon Of_ a variety O_f gas detectors that have been in
continuous routine operation on smalil angle scattering

using a shading pattern which is obtained by uniform ; )
irradiance from a radioactive isotope source. The CCD is cooled beamlines for over six years. The performance of these and

to ~35C to ~45C to reduce the dark current (-5 electron/pixel/sec ‘other gas detector systems and technologies will be reviewed
@ -45C) during measurements. The rms noise of the TV ‘”C'Ud'”Q?‘ ) .

detector (—20electron/pixel) is comparable to the signal produced 1) Existing delay line area, linear and quadrant detectors,
by one X-ray photon per pixel. The prototype was applied to 2)  The recently completed ultra high speed multi-channel
measure small-angle X-ray diffraction patterns of collagen and microgap linear detector,

of muscle. 3) Results from the prototype high speed multi-channel
The second generation of the X-ray TV detector is developed area detector,

mainly for time-resolved measurements. In this detector is, a 4)  Gas microstrip and microgap technology.

Hi-selvicon camera (avalanched Saticon camera) which has the For those experiments where fast time resolution is not
capability of intensifying the signal amplitude is used in place of required, image plate phosphors are rapidly replacing x-ray
the cooled CCD. The output signals of the Hi-selvicon camera film. For many experiments they offer much higher dynamic
are in the standard TV scan mode called NTSC, and are range and lower noise levels. Experience with various types
digitized by a 8-bit image-digitizer system which can record of image plate scanners will be detailed with particular
successive 64 images of 512x512 pixels in a memory at a speed of emphasis on the strengths and weaknesses of the various
30 images per second. Time-resolved X-ray diffraction patterns systems.

from a contracting frog muscle can be recorded of up to a 5.9nm In conclusion, likely future improvements to detector systems
actin layer line with a 33ms time resolution by only one technology will be discussed in the light of x-ray diffraction
repetition of muscle contraction cycle .The experiments were requirements.

carried out at BL-15A at Photon Factory, where a
mirror-~monochromator doubly-focusing X-ray optical system
is installed. The camera length was short (675 mm) enough to
record a diffraction pattern of up to 5.1 nm actin reflection in the
area size of 51.2 mm x 38.4 mm. Dynamic observation of X-ray

diffraction patterns during twitch and tetanus muscle OCM-01.03.04 DAFS AND DANES: TWO NEW X-RAY
contraction will be shown by a video tape. DIFFRACTION TECHNIQUES USING REAL PHOTONS AND
In order to realize a large area size of the detector, an X-ray VIRTUAL. PHOTOELECTRONS. by YLarry B.Sorensen
image intensifier with a beryllium-window (150mmf) has been Department of Physics, University of Washington, Seattle,
recently developed on the basis of a technology for Washington 98185,USA

aluminum-windowed medical X-ray image intensifiers. With

the Be-window X-ray image intensifier, the photon gain is also This talk will describe two new anomalous x-ray diffraction
improved by more than 10 times compared with the visible-light techniques that use the fine structure versus photon energy in
image intensifier. This improvement has enabled the use of the the elastic diffraction intensities to provide spatial, site and
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