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Fiqgure 1 shows two y-ray spectre at ifferent intensity levels, 7y 0 g

c .
W/r,rn2 and 3 x 10!° W/fm/, using a1 aq Tycer pulee, T4

v oaignificant
that at the higher lacrr dvtencity, the aigh cnergy il io both hotter and
P s

more intence. The filler-{Yuoreace terormiaque i appropriste Tar cegnur ing

the higher inteasity pectrum,

Measuring the shallower slope of the x-roy specboum prosents a problem for
using the K-edge filter technique.(figure 2) 1t works fine for low
temperatwres and Jow intensities {see A} because the x-ray <pectrum falls an
rapidly that the fraction of ihv total <.gnal from x-rays beyond the ¥-rdge

onergy is small.  For hotter spectra, however, this is not the case. T

wre,
further discrimination against the x-ray< beyond the K-rdge energy is
necessary.  This is accomplished in the filter-fluorescer iechnique (see B)Y hy
allowing the x-rays transmitted through the K-edge fil.er to fluorssce an
elemental material (fluorescer) of a lower Z than the filter. The fluorescent
xrays from the fluorescer pass through a post filter (generally the same Z at
the fluorescer) to a detector. The «offect of this combination (channel)
reduces considerably the high energy "tail" of the channel response. An added
advantage is that if the filter and fluor->scer thickness are chosen
appropriately, the channel response will be essentially flat between the

K-edge energies of the fluorescer and filter (see B).



! e T s pict e af dhe (it , AT Far clarity, o
oo oo T S i R T L M BT O R BT feeays from the
faeget arn onlbimated Yo oprsent e e Vo . l o vy e
rlne Porthier g tes o g coamoae , R A AT RS SR A et Y Gty g
filtyer I " " : s ¢ R RTERD | et T
. “)‘ St thp AR ot 41“ N s N T § .)',’ et T ,:‘\
Mhigh e gy xeray dete bl Thitek Teat filters wad e g Taeed dan Trob nf
theoo ditestars fav o sindng goncbeal ies wal ian greater than 100 V0 Tive
fhyo dntioc e mpe e e s T e g 4 ciety, ".,_,Y. i Eop by A ey
T i ing b gevay et Do D00 T we W D dm ek, Te T n e
cogrraen s owhere Chicte a0t epaggh so gy tenn iy to gen e

faltor-f g ogoor e nn o,

Figure A4 chows a listing of the pertin nt information for the 20
channels. Note that channels 11 - 15 essertially have three filters.
Hawover, filters (1) and {2} are the thin, ‘ow 7 filters from channels 1 - 5
and have nop effect on the channel -~esponce. [t is convenient to leave these
filters in place so that channels 1 - 5 anc 11 - 15 can be operated

simultancously. Channels 16 - 20 are nperzted in the same way, looking

through the filter and flugrescer of channe’s 6 -~ 10.
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X-RAY SPECTRA — Au DISK TARGETS
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A. 3% 70" W/cm?, 800-J, 1 nsec
B. 3 x 10'® W/cm?, 800-J, 1 nsec
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X-RAY MEASUREMENT TECHNIQUES (9

A. Low temp., low intensity B. High temp., high intensity
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SHIVA NOVA X-RAY DIAGNOSTICS —
FILTER FLUORESCER EXPERIMENT

(»

Fast scintillator - i
‘('“: S . .
Collimators - 4 Photodiode

. 3’ -Postfilter
\\ '/’,,, a
f - Lead shield

@\, - Fluorescer foil — N
/\,:::;-:T‘_N "\: N 0 ,
| R - Prefilter o
[ “Tantalum i ;\/ -+ _

collimator e
Lead P

x-ray shield Hevimet collimator =~/ , T~
fl
~-- High energy
20-50-1177-2884  1/78 e x-ray detector




X-RAY SPECTROMETER CHANNELS

Channel

O W N WN =
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i1
12
13
14
15

16
17
18
19
20

20-50-0978-3260

Filter
um keV
15 2r 2.2
20Sm 39
13 Fe 7.1
20 Zn 9.7
50 Se 127
75 Mo 200

380 Dy 53.8
2560 W 695
380 U 116
810 Pb  Bkyd
Fifter (1)

Zr

Sm

Fe

Zm

Se

Filters (g/cm? Pb)

0.4
1.0
2.0
4.0
12.0

Fluorescer Post Filter
am keV [um
0.75 Al 1.6 -

13 Ci 2.8 -

5 Ti 5.0 25 Ti

5 Fe 7.1 2.5 Fe

8 Zn 9.7 25 2Zn

8Y 170 5Y

25 Sm 469 25Sm
50 Yb 61.3 50 Yb
50 Ph 88.0 25 Au
50 Pb 25 Au
Filter (2) Filter (3)
um keV
Al 75 Mo 20.0
o} 380 Dy 53.8
Ti 210w 69.5
Fe 380 U 116
Zn 810 Pb Bkgd
Energy Range keV
90 — 300
100 — 400
150 — 500
200 - 600
~ 400

Detector

mm

0.25 NEII
0.25 NEIII
2.5 NEt
25 NEHI
2.5 NEIHI
2.5 NEII
1.0 Nal
1.0 Nal
3.0 Nal
3.0 Nal

Detector
mm
2.5 NEI
1.0 Nal
1.0 Nal
3.0 Nal
3.0 Nal

PM
PM
PM
PM
PM
PM
PM
PM
PM
PM

PM
PM
PM
PM
PM

Detector {mm Csl)

0.5
0.5
0.5
0.5
05



FILTER-FLUORESCER CHANNEL RESPONSES
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AUTOMATED X-RAY SPECTROMETER — ARGUS

Computer
output Gate
format signal
PDP 11/70 ! - LRS-2249
or \ gated integrator
PDP 11/40 E LRS.2249 Input signal
> di cables
. gated integratoi <h from PMT's
Disk LRS-2249
transfer System gated integrator
trigger L LRS-222
Dual NPUt ——ri gate generator
fl
gi[:gy LRS, LRS High voltage
high voltage high voitage [> cables
I power supply interface pawer supply to PMT's
— Eib i
Dual Mother 1057 opties Controlier/
LS:";1 CAMAC serial highway
) crate l i modules
I —~—
TTY To other crates
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