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E L E C T R O N I C S

Low Noise Charge S e n s itiv e  P re a m D lif ie r ; J .  Grfinberg and L. Tepper

A low n o ise  c h a rg e -s e n s it iv e  p re a m p lif ie r  was designed and a 

number o f u n i t s  b u i l t .  The a m p lif ie r  i s  in tended  p r im a r ily  f o r  use w ith  

s o l id  s t a t e  d e te c to r s ,  b u t can a lso  be Used w ith  io n iz a tio n  chambers and 

p ro p o r tio n a l c o u n te rs .

The c i r c u i t  i s  f u l l y  t r a n s i s to r iz e d  and in c lu d es  a  f i e l d  e f f e c t  

t r a n s i s t o r  a t  th e  in p u t s ta g e .  I t  i s  modelled on th e  u su a l scheme o f a 

cascode and b o o t-s tra p p in g  e m it te r  f o l l o w e r ^ T h e  s p e c if ic a t io n s  a re  

a s  fo llo w s:

N oise: (lO  + 0 .2  C. ) keV, r e f e r r e d  to  s i l i c o n  d e te c to r s .  C. i ain  ’ in
the  e x te rn a l  c ap ac itan ce  in  p f  a t  the  in p u t.

S e n s i t i v i ty :  400 mV/pico Coulomb
100 mV/pico Coulomb 

20 mV/pico Coulomb

Range: 0 .1  MeV to  250 MeV ( s i l i c o n )

F a l l  tim e: 100 psec

The u n i t  i s  housed in  a  sm all box ( l l  cm long) so th a t  i t  can be used in  

r e l a t i v e ly  in a c c e s s ib le  s p o ts .

R eference :

1 . RA.DEKA, V ., "P roc . NA.S on In s tru m en t Techniques in  N uclear Pu lse 
A n a ly s is " , NSS, No. 40 (l9 6 3 )

F a s t Timing' C ir c u i ts  U sing S to rage Diodes : J .  Grtinberg and L. Tepper

A c o n s ta n t-c h a rg e  p u lse -sh a p e r  has been used as  the  b a s ic  elem ent 

in  two f a s t  tim in g  c i r c u i t s  u s in g  p h o to m u ltip lie rs . The shaper i s  based 

on s to ra g e  d iodes ( s n a p -o ff  d io d e s) and d e l iv e rs  an approx im ately  co n s tan t 

amount o f charge a t  th e  o u tp u t, a lm ost independent o f  th e  in p u t cu rre n t 

p u lse  am p litu d e . These co n s tan t-ch a rg e  p u lse s  a re  d e liv e re d  to  a  tun n e l
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d iode , which in  th e  sub-nanosecond range i s  a  charge s e n s i t iv e  d ev ice .

A co incidence c i r c u i t  and a  tim e-to -am p litu d e  co n v e rte r  were 

b u i l t  and o p era ted  w ith  a  Co^^ so u rce , two p l a s t i c  s c i n t i l l a t o r s  used 

w ith  56 AVP tu b e s , and a  slow co incidence d is c r im in a to r .  With a  range 

o f  20 mA to  200 mA, th e  co incidence slope was 0 ,4  nsec f o r  h a lf-a m p litu d e , 

w hile th e  tim e-to -am p litu d e  c o n v e rte r  showed a  PWHM o f  0 .8  nsec on a 

m u ltichannel a n a ly z e r .

F as t Co\m ter : B. Rem igolski

A Ring Coim ter based on a  com bination o f  tu n n e l d iodes and f a s t  

t r a n s i s t o r s  connected in  th e  common base mode^^^ was developed. The in p u t 

requ irem en ts  o f  th e  c i r c u i t  a re  a  s in e  wave o f  0 .5  V am plitude, o r  e ls e  

p o s i t iv e  p u lse s  le s s  than  5 nsec w ide.

The c i r c u i t  was te s te d  in  th e  frequency range o f  100 -  250 Me.

For f re q u e n c ie s  low er than  100 Me a  p re -sh a p e r  must be added.

R eference ;

1 , RADEKA, V ,, N uclear I n s t r .  and Methods, 22, 153 (l963)

N ucleonic Modules : B, Rem igolski

The fo llo w in g  modular u n i t s  were designed  as  p a r t  o f  a  more g en era l 

m odular system o f p lu g - in  u n i t s :

a) A f a s t  a m p lif ie r  w ith  a  r i s e  tim e o f 3 .5  nsec and g a in  o f  100. The

a m p lif ie r  u ses  two s ta g e s  o f  c u r re n t a m p lif ic a tio n , each s tag e  having

a ga in  o f  10 and a  r i s e  time o f 2 n sec . The s ta g e  i t s e l f  i s  based on

a c u rre n t feedback loop o f  3 f a s t  t r a n s i s t o r s .

b) V ariab le  co inc idence  u n i t .

The double t r i p l e  co incidence u n i t  in c lu d e s :

( i )  A f a s t  a m p lif ie r  ( r is e tim e  4 nsec) w ith  a  g a in  o f  10.
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( i i )  A v a r ia b le  tu n n e l diode d is c r im in a to r  and shaper based on a 

com bination o f  common base t r a n s i s t o r  and tun n e l d io d es.

( i i i )  A double t r i p l e  slow co incidence u n i t  w ith  a re s o lu t io n  of 

1 p se c . The c i r c u i t  i s  capable o f w orking in  th e  mode o f 

delayed co in c id en ce .

Tim e-to-A m nlitude C onverter : R. P o tasch e r

A f a s t  tim e-to -am p litu d e  co n v e rte r  was designed  and se v e ra l xuiits 

b u i l t .  The b lock  diagram i s  g iven  below.

OUT GOT

l_T

T . A .  CONV.

P ig . 55

Block diagram o f tim e-to -am p litu d e  co n v erte r
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The c o n v e rte r  i s  based on th e  s t a r t - s t o p  p r in c ip le  and th e  u su a l 

method o f ch arg in g  a  c a p a c ito r  from a  co n s tan t c u r re n t soxirce. F a s t 

d iodes a re  used as  th e  c u r re n t sw itch in g  e lem en ts. The p resh ap ers  f o r  

p u lse s  coming from p l a s t i c  s c i n t i l l a t o r s  use zero  c ro s s in g , w hile those 

fo r  Nal s c i n t i l l a t o r s  use l im i t e r s .  Both ty p es  o f  shap er a re  c u rre n t 

s e n s i t iv e .  The main sh apers  a re  f a s t  txxnnel diode u n iv ib ra to r s .

A slow  co inc idence  c i r c u i t  w ith  a  v a r ia b le  d is c r im in a tio n  le v e l  

i s  in c lu d ed  f o r  th e  g a t in g  p u ls e s .  An "enable" p u lse  i s  provided  to  

t r ig g e r  th e  s to p  shaper on ly  when a  s t a r t  p u lse  has preceded th e  s to p  

p u ls e . A dead tim e o f 3 hsec i s  in tro d u ced  a f t e r  th e  s t a r t  p u ls e .

The c o n v e r te r  has two ra n g e s , 30 nsec and 100 n sec . The time

re s o lu t io n  measured as th e  FWHM on a m u ltich an n e l a n a ly z e r  i s  b e t t e r

than  10 psec u s in g  a  mercury r e la y  p u ls e r  a s  in p u t so u rce . U sing two
60XP 1020 p h o to m u ltip lie rs  w ith  p l a s t i c  s c i n t i l l a t o r s  and a  Co source  

in  prompt co in c id en c e , th e  r e s o lu t io n  i s  0 .6  nsec f o r  th e  low d isc r im in a ­

t io n  le v e l  and 0,35 nsec fo r  th e  h ig h  d is c r im in a tio n  le v e l  in  th e  slow

coincidence d is c r im in a to r s .  U sing a Nal s c i n t i l l a t o r  and a  56 AVP pho to -
60m u l t ip l ie r  in  th e  s t a r t  in p u t th e  b e s t  tim e r e s o lu t io n  f o r  Co prompt 

co incidence was 0,85 n se c . W ith two Nal s c i n t i l l a t o r s  and 56 AVP photo­

m u l t ip l ie r s  th e  b e s t r e s o lu t io n  i s  1 ,1  n se c . L in e a r i ty  i s  b e t t e r  than

0.3% in  the 100 nsec range and b e t t e r  than  0.5% in  th e  30 nsec range .

The u n i t  was b u i l t  as a  "nucleon ic  module" (see  p rev io u s  ite m ), 

and was developed as  a c o n tin u a tio n  of p re v io u s ly  d esc rib e d  work^^^

R e fe re n c e ;

1 . POTASCHER, R ., I s r a e l  AEC Semi-Annual R e p o rt,J a n ,-Ju n e  1964 ,IA -984,p»171

Spectrum S ta b i l i z e r  ; A, S en a to r, L. Tepper

Sem iconductor d e te c to r s ,  a s  i s  known, show a  d e te r io ra te d  

c o l le c t io n  e f f ic ie n c y  a f t e r  be in g  su b je c te d  to  p a r t i c l e  bombardment. This 

^ d e te r io r a t io n  i s  g r e a te r  th e  h e a v ie r  th e  p a r t i c l e s ,  and fo r  f is s io n  

fragm ents th e  im pairm ent i s  p a r t i c u la r ly  ra p id .



-  299 -

( l  2)A spectrum  s t a b i l i z e r  ’ , which i s  in tended  to  p re sen t a steady

spectrum  a t  th e  in p u t o f  a  m ultichannel a n a ly z e r, was developed. I t  

in c lu d e s  a p re a m p lif ie r ,  th e  main a m p lif ie r  and th e  d e te c to r  i t s e l f .  The 

s t a b i l i z a t i o n  i s  achieved  by means o f  a v a r ia b le  ga in  a m p lif ie r  to  which 

th e  o u tp u t o f a  d i f f e r e n t i a l  ra te m e te r  i s  fed  back. The in strum en t was 

designed  mainly fo r  use  w ith  s o l id  s t a t e  d e te c to r s ,  bu t i t  i s  s u ita b le  

fo r  p h o to m u ltip lie rs  as  w e ll.

The b lock  diagram  o f th e  s ta b i l i z a t io n  system  i s  given below. The 

a m p lif ie r  gain  i s  changed by means o f  th e  f i e l d  e f f e c t  t r a n s i s t o r  working 

below th e  p in c h -o ff .
TO mJLTICHANHa

V-100 mV A  *10 V

DETBCTOR
CHARGB

S E U SITIV B

PHOTOMULTIPUBR

mv VARIABLE

GAIN
AMPUriBR

AHPUnER 
> 100

SPECTRim OTABILI?1ER

INV
D.C. AMPL. DIFFEREWTIAL

X 10 RATEMET®

B IA S

F ig . 56
Block diagram  o f s t a b i l i z a t i o n  sy s ta a

The r e s u l t s  measured on a  512 channel pu lse  h e ig h t an a ly se r a re  

as  fo llo w s:

S ta b i l iz a t io n  f a c to r :  fo r  changes in  in p u t am plitude up to  a  fa c to r  o f
2 . 5 , th e  peak p o s it io n  rem ains in  the  same channel.

Long term s t a b i l i t y :  about 1 channel per day.

Tem perature s t a b i l i t y :  1 channel over a range o f  30°-55°C.
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H unting e f f e c t  (sm earing ); about 10^ o f th e  i n i t i a l  peak 

dynamic resp o n se : f a s t e r  than  1 sec

A niimber o f u n i t s  were b u i l t  and a re  in  u se .

A d i g i t a l  in s tru m en t which in c lu d es  th e  changes o f th e  m ultichannel 

a n a ly z e r in  i t s  s t a b i l i z a t i o n  loop , i s  now under developm ent.

R eferen ces:

1. DE ward, H. N ucleonics 12, 36 (l955)

2. Cosmic Rad. L ab ., RSI, 2 I»  H 57 (l9 6 2 )

Comnutation of th e  F o u r ie r  Transform  in  a  D ig i ta l  D if f e r e n t ia l  A nalvzer^^^ : 

A. S enato r

The F o u r ie r  tran sfo rm  i s  o f s p e c ia l  im portance in  many problems

of m athem atical a n a ly s is .  S ev e ra l methods have been proposed f o r  computing

the  F o u r ie r  tran sfo rm  w ith  th e  h e lp  o f d i g i t a l  and analogue com puters.

The p re se n t work d e sc r ib e s  how th e  problems can be so lved  on th e  d i g i t a l
(2 )d i f f e r e n t i a l  a n a ly z e r  (DDA) . The proposed com putation system  c o n s is ts  

o f an in te r p o la to r  o f Lagrange, connected to  an o s c i l l a t o r  d esc rib ed  by 

the w e i^ t in g  f im c tio n  w ( t) :

w (t)  = s in  (jjt

The speed and accuracy  o f com putation i s  h ig h  and can be compared 

w ith  th e  speed o f a  g en e ra l puirpose computer (8 m inutes on the  DDA compared 

w ith  1 m inute on th e  G .P .C .).

R eferen ces:

1. SENATOR, A ., M.Sc. T hesis subm itted  to  the Technion, H a ifa , November 
1955

2 . SHANY, A. and KAMIL, Z . ,  A V e rs a t i le  Increm en ta l Computer, 6 th  Annual 
Conference on A v ia tio n  and A s tro n a u tic s , Feb. 24-25» 1964, Tel-A viv 
£Uid H aifa
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Waveform G enerato r f o r  a  Mass S pectrom eter : I . Ben Nun

A g e n e ra to r  has been designed  and b u i l t  to  supply slow saw tooth 

and t r i a n g u la r  v o lta g e  waveforms.

The in s tru m en t in c lu d e s :

( i )  A s ta b le  v o lta g e  p e d e s ta l  supp ly  w ith  an a d ju s ta b le  range of 0 to  

100 V. This p e d e s ta l  i s  needed in  o rd e r to  s e t  a rough le v e l  from 

which to  s t a r t  a  slow scanning  sweep of 10 V.

( i i )  A 0-100 V scann ing  sweep f o r  sea rch in g  f o r  th e  p roper p e d e s ta l le v e l .

( i i i )  A v ery  s ta b le  l i n e a r  sweep, 10 V h ig h , which " r id e s"  on th e  se le c te d  

p e d e s ta l ,

An e le c tro m e te r  tube i s  used a t  the in p u t s tag e  of a M ille r  

i n te g r a to r .  The re fe re n c e  v o lta g e s  a re  tem perature compensated.

The g e n e ra to r  g iv e s  sweep tim es o f 10, 100 and 1000 seconds, and 

th e  in te g r a l  l i n e a r i t y  and long-term  s t a b i l i t y  a re  b e t t e r  than  0 .2 ^ .

Upper A udic-Freauencv H eat Sunnlv f o r  a  Mass Spectrom eter : I . Ben Nun

Mass sp ec tro m e te r measurements can be made more a c c u ra te  by h e a tin g

th e  ion  source f ila m e n t w ith  fre q u e n c ie s  in  the  range 10 to  30 k c / s ,  r a th e r  
( l )th an  w ith  DC . A supp ly  was designed  u s in g  a " re so n an t c a p a c ito r

( 2 )commutated SCR in v e r te r "  „ The b a s ic  c i r c u i t  i s  an underdamped s e r ie s  

re so n an t c i r c u i t  in  which th e  r e s i s t i v e  component i s  th e  f ilam en t to  be 

h e a te d . When th e  SCR g a te s  a re  tr ig g e re d ,  a l te r n a t in g  p o s it iv e  and 

n eg a tiv e  h a l f  s in e  wave c u rre n t p u lse s  flow in to  the  lo a d . I f  bo th  g a te s  

a re  tr ig g e re d  by the  same so iirce a t  a frequency  tw ice th e  re so n an t frequency , 

th e  o u tp u t i s  as  shown in  F ig .  57a. I f  the tr ig g e r in g  frequency  i s  decreased , 

th e  ou tp u t i s  a s  shown in  F ig .5 7 b . T h is v a r ia b le  c u rre n t-p u ls e  frequency 

p ro v id es  smooth power c o n tro l  to  th e  f ila m e n t h e a tin g . The ou tp u t power 

o f the  in s tru m en t i s  v a r ia b le  between 0 and 100 w att a t  an e f f ic ie n c y  o f
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( a )

( b )

F ig . 57

Output o f mass sp ec tro m ete r h e a t supp ly .

R eferences :

1 . Advances in  Mass S p ec tro m etry ,ed . Waldron J .D . p.473» V o l.I ,  Pergamon P re ss

2 . SCR Manual, G eneral E le c t r i c  Corap., Auburn, N . I . ,  p . 161

L in ea r H eating  System fo r  C ry s ta ls  ; M. S id i

In  c e r ta in  s o l id  s t a t e  p h y s ics  experim ents i t  i s  n ecessa ry  to  h e a t 

a c r y s ta l  l i n e a r ly  w ith  time in  o rd e r  to  search  fo r  energy l i n e s .  An 

instrum en t was designed  to  p rov ide l i n e a r  h e a tin g  from -200°C to  +400°C 

over a p e rio d  o f one hour. One o f  the  main problems i s  th e  sen s in g  elem ent 

which must respond l i n e a r ly  to  tem pera tu re  changes. A nother problem i s  the 

speed w ith  which th e  tran sd \ice r  responds when energy i s  t r a n s f e r r e d  to  the 

h e a tin g  elem ent.

The body to  be hea ted  i s  included  in  a  servo  loop . A v o lta g e  ramp 

i s  provided  to  the in p u t o f the  system . Because o f th e  n o n lin e a r i ty  o f the 

sen s in g  elem ent, some com pensation is  needed a t  the  ramp v o lta g e . The b lock
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diagram  of th e  whole system  i s  g iven in  F ig . 58 and th e  b lock  diagram 

of th e  ramp g e n e ra to r  in  F ig . 59 . The l a t t e r  c i r c u i t  i s  b a s ic a l ly  a 

dynamic in t e g r a to r  w ith  a  q u a s i- id e a l  c u rre n t source feed in g  a  Mylar 

c a p a c ito r  o f 10 p f . When th e  sw itch  i s  opened the  c a p a c ito r  C charges 

through R (lOOO Mohm). The o u tp u t i s

v2
t ’ t  ............ )

EC RC (Rcy
(1 )

DRIVES

LOAD LOAD

( h e a t e r )

RAMP VARIABLE OAIN 

DIFFER ERCE

FEEDBACK AMPLIFIER

SERSIHO ELBHERT

F ig . 58
Block diagram  of l i n e a r  h e a tin g  system .

^VW

■oe,

F ig . 59

Block diagram o f ramp g e n e ra to r . E i s  a DC v a r ia b le  v o ltag e  supply .
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The term 1— i n ex p re ss io n  ( l )  p a r t ly  compensates th e  n o n lin e a r i ty  
RC

o f th e  sen s in g  elem ent which d isp la y s  s im ila r  square components. This 

c i r c u i t  p ro v id es  a  l i n e a r  ramp o f 1 V w ith  0.1% n o n l in e a r i ty  over a 

p e rio d  of one h o u r. The load  d r iv e r  uses SCR's which change the  power 

su p p lie d  to  th e  h e a tin g  elem ent by changing the phase o f th e  f i r i n g .  The 

load  i t s e l f  has th e  form shown in  P ig . 60 . The c ry o s ta t  i s  h e ld  a t  h i ^

vacuvim. The h e a te r  w ire  can p rov ide  300 W. The sen s in g  elem ent i s  a

10 ohm p la tinum  w ire . The feedback a m p lif ie r  i s  a low d r i f t  D.C. a m p lif ie r  

w ith  a  ga in  o f  100. The v a r ia b le  g a in  d if fe re n c e  a m p lif ie r  has a  ga in

o f from 25 to  200 w ith  a  common mode r e je c t io n  o f  10 ,000 :1 .

.c ry o s ta t

f r
load

hea te r wire platinum wire

place for crystal

P ig . 60

Load and sen s in g  elem ent

The o v e ra l l  r e s u l t  was 1^ in te g r a l  l i n e a r i t y  o f tem pera tu re  a t  

the  o u tp u t, f o r  h e a tin g  from -200 to  +400°C d u ring  one hour.
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^^aritv  Check f o r  th e  3 D im ensional M ultichannel A nalyzer : M. S id i

A p a r i ty  checking dev ice  was designed  and b u i l t  f o r  the e x is t in g  

3-d im ensionaI p u lse  h e ig h t m ultichannel a n a l y z e r ^ T h e  in fo rm ation  fo r

th e  a n a ly z e r  i s  s to re d  on punched paper ta p e , each event being  recorded 

in  fo u r  rows o f  8 b i t s  each . In  o rd e r to  make su re  th a t  th e  m echanical 

p e r fo r a to r  i s  w orking p ro p e r ly  a  p a r i ty  check i s  needed. The check i s  on
2 7those  b i t s  having  b in a ry  v a lu es  2 to  2 .

The c i r c u i t  has th re e  in p u ts ,  A, B and C (F ig .61 )»and  one o u tp u t, 

d e fin e d  as  fo llo w s:

0 V o lt = 0 

-12  V olt s  1

I f  th e re  a re  one o r th re e  in p u ts  ( l )  th e  ou tpu t i s  ( o ) .  I f  th e re  a re  two 

in p u ts  ( l )  th e  o u tp u t i s  ( l ) .

The c i r c u i t  d esc rib ed  in  the. f ig u re  below i s  designed w ith  a  minimum 

number of a c t iv e  d e v ic e s . Immunity to  power supply  v a r ia t io n s  i s  ±  7^ o f  

±  12 V.
♦ 12V

220K

13K

-nv
OUT

: ;33K >33K  ?3 3 K  > 4 7 k  >47K  > 47K I8K> 18k :; I8k :

c c cB A BA A B

F ig .6 l  

P a r i ty  check c i r c u i t

R e fe r e n c e :

1. SIDI ,  M. and FABIAN, Z . ,  I s r a e l  AEC Report lA -goO , p . 161
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C apacitance B ridge f o r  Sem iconductor D e tec to rs  : I . Z ad ica rio  and L . Tepper

A b rid g e  was designed  and b u i l t  f o r  the  measurement o f d e te c to r  

ca p a c itan ce  as  a fu n c tio n  o f  th e  a p p lie d  b ia s  v o lta g e . I t  ^  p a r t i c u la r ly  

in tended  f o r  u se  in  the  p ro d u c tio n  of l i th iu m  d r i f t  type d io d e s . The 

b rid g e  has th re e  ranges : 0 -  10 p f ,  0 -  100 p f  and 0 -  1000 p f .  The 

leakage c u r re n ts  to le r a te d  in  each range a re  100 pA, 1 mA and 10 mA 

re s p e c t iv e ly .  Maximum v o lta g e  r a t i n g  i s  600 V and accuracy  b e t t e r  than  2^.

P o r ta b le  L in ea r R atem eter : I .  Z a d ic a rio

A p o r ta b le  ra te m e te r  has been designed , in tended  fo r  m on ito ring  

and su rvey ing  p u rp o ses . There a re  fo u r l in e a r  ran g es : 0 - 3 0  cp s , 0 -  300 

cps, 0 -  3000 cps and 0 -  30000 cp s . The tim e c o n s ta n ts  a re  in te r n a l ly  

adap ted  f o r  the d i f f e r e n t  ran g es . The accu racy  i s  b e t t e r  than  2^ and the 

s t a b i l i t y  b e t t e r  th an  IC^. S e n s i t i v i ty  i s  0 .5  V n e g a tiv e . The in strum en t 

a lso  c o n ta in s  a  s ta b i l i z e d  power supp ly  (l2 0 0  V -  50 pA) fo r  p h o to m u ltip lie rs .

F a s t S o lid  S ta te  L ig h t P u ls e r  : M. S id i and L. Tepper

The c h a r a c te r i s t i c s  and p o s s ib le  uses o f  a  f a s t  l i g h t  e m itt in g  

dev ice were in v e s t ig a te d .

The dev ice  i s  a  F a ir c h i ld  FSP-103 diode e m itt in g  a  l i g h t  p u lse  

w ith  a  1 nsec r is e t im e ,  when p u lsed  in to  ava lan ch e . The n m b e r o f  photons 

em itted  i s  e s tim a ted  a t  100 when a  10 A p u lse  i s  d e liv e re d  in to  the  d io d e . 

This number in c re a s e s  w ith  th e  c u r re n t .  The schem atic c i r c u i t  used f o r  

the  e x c i ta t io n  o f th e  d iode i s  shown in  F ig . 62.



-  307 -

5 0
-v w -

Snsec
— 4 h -  ,

T J "  0
- 5 0 0 V  ^

■ e

2  F S P -  103

P i g . 62

Schem atic c i r c u i t  f o r  l i g h t  diode e x c i ta t io n

The l i g h t  em ission  was measured w ith  a 56 AVP p h o to m u ltip lie r  

o p e ra tin g  a t  2000 V. The spread  in  c u r re n t am plitude a t  the  anode o f the 

photo tube was about 2C^ o f th e  minimum; the  time sp read  was 0 .35 nsec w ith  

the  d iode coupled d i r e c t l y  to  the  tu b e , and 0 .5  nsec w ith  a s c i n t i l l a t i o n  

c r y s ta l  in  between. The r i s e  time o f the pu lse  was about 4 n sec , the f a l l  

tim e 8 n sec .

I t  i s  thought th a t  t h i s  type o f diode may be very  u se fu l f o r  the 

alignm ent o f  s e v e ra l p h o to m u ltip lie rs  w ith  re sp e c t to  s ig n a l p ropagation  

d e la y . A nother p o s s ib le  use could be th e  fo cu ss in g  of f a s t  pho to tubes.

In s tru m e n ta tio n  f o r  a  Pu lsed  N uclear M agnetic Resonance System :

J .  H ershkovitz

In  pu lsed  N.M.R. experim en ts, a  sample i s  in s e r te d  in  an in ten se  

DC m agnetic f i e l d  f o r  th e  purpose of tip p in g  the n u c lea r sp in  system by 

means o f a m assive RP p u lse  which l a s t s  f o r  a very  s h o r t tim e. A s h o r t­

liv e d  f r e e  in d u c tio n  decay s ig n a l  i s  thus produced and has to  be recorded 

w ithou t n o ise  o r d i s to r t io n .

A system  was s e t  up f o r  th i s  experim ent. Some of th e  in strum en ts  

re q u ire d  were bought and o th e rs  were designed and b u i l t  h e re . The system 

in c lu d e s ;
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( i )  A la rg e  magnet w ith  a  m agnetic f i e l d  o f 26 kgauss, very  w ell 

s t a b i l i z e d  by means o f  a  "H a ll e f f e c t"  elem ent.

( i i )  A tra n s m itt in g  system  in  th e  range o f 2-30 Mc/s w ith  a pu lsed  

ou tpu t o f 5 which le ad s  to  p u lsed  c i r c u la r ly  p o la r iz e d  HP 

m agnetic f i e l d s  o f th e  o rd e r  o f 50 gauss.

( i i i )  A re c e iv in g  system  w ith  a  recovery  time o f 5-10 nsec a f t e r  the 

b u r s t  o f  BP f i e l d  from th e  t r a n s m it te r ,  and a  s e n s i t i v i t y  lim ite d  

by therm al n o ise  in  th e  re c e iv in g  end o f th e  p re a m p lif ie r .  The 

d e te c tio n  i s  phase co h eren t.

The system  works as fo llo w s . A co n s tan t am plitude s in e  wave 

g en e ra to r  i s  the HP so u rce . I t s  o u tp u t i s  s p l i t  in to  two channels; one 

p asses  through a  phase s h i f t e r  (which c o n tro ls  the phase o f th e  HP f i e l d ,  

r e la te d  to  a  re fe re n c e  s ig n a l ) ,  an HP g a te  (c o n tro l le d  by th e  pu lse  g e n e ra to r ) ,  

and on to  th e  t r a n s m it te r ,  w hile th e  o th e r  goes v ia  an a t te n u a to r  to  one 

o f th e  two in p u ts  of th e  r e c e iv e r ,  be in g  used th e re  as  a re fe re n c e  s ig n a l  

f o r  phase d e te c tio n .  The f r e e  in d u c tio n  decay s ig n a l  and th e  HP p u lse  

overload  a re  p icked up by the  HP p re a m p lif ie r  from th e  r e c e iv e r  c o i l .  A 

sp e c ia l  p u lse  from th e  p u lse  g en e ra to r  (quench p u lse )  h e lp s  to  speed up 

the reco v ery  o f the  r e c e iv e r  c o i l  from the  overload  o f the HP p u ls e , The 

a c t io n  Of th e  quench p u lse  i s  to  low er th e  Q o f the  re c e iv e r  c o i l  u n t i l  the 

r in g in g  induced by the  RP p u lse  has v an ish ed , a f t e r  which th e  Q r i s e s  to  

reco rd  th e  n u c le a r  resonance s ig n a l .

In  th e  f i r s t  s tag e  o f th e  r e c e iv e r ,  th e  f r e e  in d u c tio n  decay s ig n a l 

and th e  re fe re n c e  s ig n a l  a re  combined to  make p o s s ib le  phase coheren t 

d e te c tio n . S ince th e  re fe ren c e  s ig n a l has a s tead y  and la rg e  am plitude 

compared w ith  th e  n u c le a r  resonance s ig n a l ,  i t s  r e c t i f i e d  ou tpu t i s  used 

f o r  th e  au tom atic  g a in  c o n tro l o f th e  re c e iv e r .  A f te r  th e  d e te c tio n  of the  

s ig n a l ,  the  v ideo i s  a m p lified  an f fed  to  a  scope o r to  a lo c k - in -d e te c to r  

which improves th e  s ig n a l- to -n o is e  r a t i o .
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An A ir  P a r t i c l e  M onitoring Svatem : I .  Ben Nun and D. Boger

An env ironm enta l r a d ia t io n  m onito ring  s ta t io n  has to  g ive  a  

con tinuous in d ic a t io n  o f  th e  a c t i v i t y  o f  p a r t i c le s  in  the  atm osphere. I t  

must d is t in g u is h  between normal a c t i v i t y  and unusual a c t i v i t y  r e s u l t in g  

from s p e c ia l  even ts  l i k e  f re s h  f a l l o u t ,  e t c .  Due to  the  la rg e  v a r ia t io n s  

in  th e  normal a c t i v i t y ,  r e l i a b l e  measurements re q u ire  averag ing  over long  

p e r io d s , le a d in g  to  a  de lay  o f  many hours befo re  th e  r e s u l t s  can be ob ta in ed . 

However th i s  problem can be overcome by m easuring th e  r a t i o  o f  b e ta  to  a lpha  

a c t iv i t y ,  which rem ains c o n s ta n t f o r  normal a c t i v i t y .

A m onitor C.R.C. 620 was m odified  and adapted to  perform  th e  r a t i o  

m easurem ents. The o u tp u t reco rded  i s  p ropo rtioned  to

a + P -  (k + l )  a

id iere a = in te g ra te d  a r a d ia t io n ,  P = in te g ra te d  p r a d ia t io n ,  k = ^  .

For normal a c t i v i t y  th e  o u tp u t m ust be  z e ro . The in strum en t was te s te d  

i n  s e v e ra l  w e ^ - lo n g  n m s  and no s ig n if ic e in t d ep a rtu re  from zero  was 

d e te c te d , a lth o u g h  th e re  were te n fo ld  in c re a se s  in  n a tu ra l  a c t i v i t y  du rin g  

every  24 hour p e r io d .




