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F i g u r e 1 shows two x - r a y s p e c t r a at ! i f f er ' -nt i n t e n s i t y l e v e l s , ''. i '0 

? 15 7 

W/cm" and 3 x 10 W/cm , us ing a 1 -'S 1 is'--- p u l s e . \\, is s i g n i f M ant 

t h a t at the h i g h e r l as< r i n t e n s i t y , i (,<• o i g h energy t a i l is b o t h h o t t e r and 

more i n t ' - r i s o . The f i 1 l."r - f 1 uoresoe, t e ' - o i g u e is .>j;p r r,p r-: n t s- ' o r : vo ' , ! i i im] 

the h i g h e r i n t e n s i t y s p e r ' t i / r n . 

Measur ing the s h a l l o w e r s l ope o f the x - r a y sper l . i um p resen t s a p rob lem f i r 

u s i n g the K -orlgr f i l t e r t e c h n i q u e . ( f i nu re 7) I t works f i n e fo>- low 

t empe ra tu res and low i n t e n s i t i e s (see A) because the x - r a y spec t rum f a l l s so 

r a p i d l y t h a t the f r a c t i o n o f the t o t a l s . g n a l f rom x - r a y s beyond the K-edge 

energy i s s m a l l . For h o t t e r s p e c t r a , however, t h i s is not the case . The re , 

f u r t h e r d i s c r i m i n a t i o n a g a i n s t t he x - r a y s beyond the K-edge energy i s 

n e c e s s a r y . Th is i s accomp l i shed in the f i I t e r - f l u o r e s c e r t e c h n i q u e (see B) by 

a l l o w i n g the x - r a y s t r a n s m i t t e d t h r o u g h the K-edge f i K e r t o f l u o r e s c e an 

e l e m e n t a l m a t e r i a l ( f l u o r e s c e r ) o f a lower 1 than the f i l t e r . The f l u o r e s c e n t 

x r a y s f rom the f l u o r e s c e r pass t h r o u g h a pos t f i l t e r ( g e n e r a l l y t he same Z a t 

the f l u o r e s c e r ) t o a d e t e c t o r . The e f f e c t o f t h i s c o m b i n a t i o n ( c h a n n e l ) 

reduces considerably the high energy " t a i l " o f the channel r esponse . An added 

advantage is tha t i f t he f i l t e r and f l u o r e s c e r t h i c k n e s s are chosen 

a p p r o p r i a t e l y , the channe l response w i l l be e s s e n t i a l l y f l a t between the 

K-edge e n e r g i e s o f t he f l u o r e s c e r and f i l t e r (see B ) . 
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Figure 4 shows a listing of the pertirv nt information for the ?0 

channels. Note that channels 11 - 15 essentia 1ly have three filters. 

However, filters [1; and (?) are the thin, low 7 f^lter-s from channels 1 - 5 

and have no effect on the channel -espon^e. It is convenient to leave these 

filters in place so that channels 1 - 5 anc. 11 - 15 can be operated 

simultaneously. Channels 16 - 20 are operated in the same way, looking 

through the filter and fiuorescer of channels 6 - 10. 
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X-RAY SPECTRA - Au DISK TARGETS L5 

> 

A. 3 X 1 0 1 4 W/cm 2 , 800-J, 1 nsec 

B. 3 X 1 0 1 5 W/cm 2 , 800-J, 1 nsec 

At higher laser intensity, super thermal 
tail is hotter and more intense 
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X-RAY MEASUREMENT TECHNIQUES 

A. Low temp., low intensity 

K edge filter Fluor-Pm 
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B. High temp., high intensity 

Filler Fluorescer 
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SHIVA NOVA X-RAY DIAGNOSTICS -
FILTER FLUORESCER EXPERIMENT 13 

Fast scintillator 
Collimators ' ^ \ / Photodiode 

^ Postfilter 

* ^ : W ? . 
Fluorescer foi l 

Lead shield 

'Q. 
Pref titer 

Lead 
x-ray shield 

Tantalum 
collimator 

Hevimet collimator 

20-50-1177-2884 1/78 
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X-RAY SPECTROMETER CHANMELS 

lannel Filter Fl uorescer Post Filter Detector 
f im keV , j m keV ^ m m m 

1 1.5 Zr 2.2 0.75 Al 1.6 - 0.25 NEII PM 
2 2.0 Sm 3.9 13 CI 2.8 - 0.25 NEII PM 
3 13 Fe 7.1 5 Ti 5.0 2.5 Ti 2.5 NEII PM 
4 20 Zn 9.7 5 Fe 7.1 2.5 Fe 2.5 NEII PM 
5 50 Se 12.7 8 Zn 9.7 2.5 Zn 2.5 NEII PM 
6 75 Mo 20.0 8 Y 17.0 5 Y 2.5 NEII PM 
7 380 Dy 53.8 25 Sm 46.9 25 Sm 1.0 Nal PM 
8 250 W 69.5 50 Y b 61.3 50 Yb 1.0 Nal PM 
9 380 U 116 50 Pb 88.0 25 Au 3.0 Nal PM 

10 810 Pb Bkyd 50 Pb 25 Au 3.0 Nal PM 

Filter (1) Filter (2) Fil ter (3! Detector 
a m keV m m 

11 Zr A l 75 M 3 20.0 2.5 NEII PM 
12 Sm CI 380 Dy 53.8 1.0 Nal PM 
13 Fe T i 210 W 69.5 1.0 Nal PM 
14 Zm Fe 380 U 116 3.0 Nal PM 
15 Se Zn 810 Pb Bkgd 3.0 Nal PM 

Filters (g/cm 2 Pb) Energy Range keV Detector (mm Csl) 
16 0.4 9 0 - 300 0.5 
17 1.0 1 0 0 - 400 0.5 
18 2.0 1 5 0 - 500 0.5 
19 4.0 200 - 600 0.5 
20 12.0 • 400 0.5 

20-50-0978-3260 
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AUTOMATED X-RAY SPECTROMETER - ARGUS U 

Computer 
output 
format 

PDP 11/70 
or 

PDP 11/40 

i V PDP 11/70 
or 

PDP 11/40 

i V PDP 11/70 
or 

PDP 11/40 LJJ 

Disk 
' transfer System 

trigger 
input 

ber optics 

LRS-2249 
gated integrator 

LRS-2249 
gated integratoi 

LRS-2249 
gated integrator 

LRS-222 
gate generator 

LRS 
high voltage 

power supply interface 

Controller/ 
serial highway 

modules 

Input signal 
cables 

from PMT's 

LRS 
high voltage 

power supply 0 High voltage 
cables 

to PMT's 

To other crates 
on serial highway Data Acquisit ion and Reduction 
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