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ABSTRACT

e have found that a now type of solid-state detector known as the self-
scanning phatodiode arvay can be used to obtain the active readout of data
in wvavelengln-dispersive x-ray spactromsaters. We will report on thz use of
this device to racover s-ray spectral data Tor glass wicrospheres heated

by Lowrence Liversare Laboratary's CYCLOPS laser,

The self-scanning photodiode array is a product of the #05 electrvonics

“ication technology. It consists of an array of sewi-discrete ¢iffused
Junction photodiodas deployed along a line on a silt:on chip. The signals

G

sraled in the array of diodes are serially-scannwd and multiplexed by

a scanning circuil built on tha chip, Ve have previonsly reported on the

sensitivity and other aspects of the response of the photodioda arrays to

Teu-energy X-ravs.

We have usaed the pholodiods array in conjunction with a flag AP
single-crystal in a series of spectrometry experivents. Of particular
interest has been tho analysis of the hydragen-Tike and holiun-like 1s-2p

radiations of silicen in the neigaborhood of 2 Jov,

Wark perfarmed undes the auspices
of the US. Energy Rescarch &
Devel Admin ion under
contract No, W-7405-Eng-48.
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Yo pronealabion will e given in a poster seasion. e plan to porbaore o

text and ilTaslrelions for cach of the mejor topics oullined uelow.

__The Rale of Single Cryatal X-fay Spectroveleors in Laser-Yusion Mo §

(er]

el

v

Y SpecLviia Dy Canomeasure Lhe ciechron dene iy and Lo e

of laser-fusicn plosmas.

These instrumicnts measure the tine profiles and relative intensities

of the prinfcpal and satellite characteristic radiation of high ¢

SpOraE e

target materials,

ise_Charvaciori 2l Spectve oo

instrueent has ca livdited range of plolon energio-

The ranqe of the FAR spectraneter is chosea to inclede the  and Healii.-
radiation of silicon.

In this ranoe the vesolving power is usually Tidted

size ralher than by the crysial diffraction prafile width or dnatru oot
dispersion function.

Advanieges that accrue through the use ¢f @ spatially-resciv

detector are: .

1. An diproves the accuracy of tne dntensit,

2. Aconsistont Lransforvation Teon (il pocition Lo

3. A nore expedient recovery of drta.
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Latorator, niass iy vpsitivres o tairing

miatuyres 0of qaseous deutorium ond tritine are drploded by

caraseters of the target piasmas are the te oot electrone
corpression, A sianificant Tl 1 ee eney

Sratant of e

sduced plasras can appear 3o the

Lty

EP .
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L have a Sy.lt

an rocessor acguires and prepare. for distribution the
L Core T churens prerto ho Lia Cotee e

1. The digitizotion of the photodicde signal levels,

K stion of dark rent Tavels fros signal Tuvels,
3. The distribution of tre data to an X-Y G TR divplay monitor,
e pane rrintor, and a p2per tape punch,
. sribsd da b ol Lo

ter has besn used to o

~vinr specire for G-

rigrosphere targets dirrediated by the Lawrence Livers ore laboratory's

is e Nd/Yuq laser that typically places 40 Joules o)

et Vight en tienet, dn pulses of less fhan 100 prooweconds duration, e

aer to baoof @ quality
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Coeostgeadn feom Lhe Jhotodiodes. The specteal v,

slted by bhe taneer fnochich the Aeveys' enarties are

<l or neer Lhe photodicde dunclions,  Celowlaticns ang orpericonsel roasure

Yy e wtoan that Lhy delector nas appreciehle sensitivioy o darays with engy
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voc Tuh eV b ebeve 10 eV Ge have Tauied tial

{unction »f 7ecey dona,
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il siena®. Hence, i the prosent instrument the eacrgy resolution is limited

e iargel sosrce raiher than by the o
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