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1 . In tro d u c tio n

T he co n stru c tio n  o f the  sp ec tro m ete r based  on SA C P m eth o d  (S urm nation  o f A m ­
p litudes o f coinciding of pulses) has lead to  th e  need o f the  in terface card  to  exchange d a ta  
wit h com puter. T h e  in terface card  has been  com pleted  at t he faculty  o f technology. V iet­
n am  N ational U niversity. H anoi. W ith  sim ple design, the  card  w orked com pletely  stab ility  
in  the  long work period. M any m easuring  experim ents w ith  th is  ca rd  have been done a t 
Dalat nuclear research  In s titu te . P rocessing independently , the  resu lts  o f experim ents at 
H anoi an d  D u b n a  po in ted  out th e  good o p era tion  o f th e  sp ec tro m ete r and  the  interface 
card .

2. O v e r v ie w

T h e  experim en tal research  o i l  th e  nuclear s tru c tu re  tru th fu lly  is m easuring (by the 
different m eth o d s) som e p a ram ete rs  such as cross-section, energy o f th e  excited s tates, 
p robab ility  of th e  tran sitio n s  betw een th e  excited  s ta tes . From  th e  m easuring  p aram eters  
it is possible calcu la te  q u an tu m  p a ram ete rs  o f th e  s ta tes . T h e  experim en ta l resu lts are  the  
bases to  e s tim ate , to  correct and  to  com plete the  nuclear theory  an d  th e  o th e r applications 
of technology.

T he s tu d ies  call be carried  o u t on the  equipm ent such as  the  reacto r, accelerator. 
Generally, th e  layout, of the  experim en t is showed on F ig .l .
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T he possib ility  o f the gam m a-ray decay o f the nuclei (being  sh ot by particle beam  
of the accelerator or neutron b eam  o f th e reactor) is th e  h ighest. For th e reason, the  
.gamma spectrom eter was used  to  ob ta in  the most, in form ation  o f the stu d ied  nucleus. T he  
use o f the so lid -state  detectors w ith  high-energy resolu tion  and high sp eed  enhanced the  
accuracy o f the m easuring.

However, the effects such as the C om pton -scattering , e lec tion -p osition  pair form a­
tion  in the interaction  o f gam m a ray w ith  detector h ad  a bad effect on  the radiative  
spectrum  and reduced th e  ab ility  o f ob ta in in g  inform ation.

T h e use o f  the spectrom eter w ith  op p osing  C om pton -scattering  p erm it o f reducing  
30% of the background generated  by th e C om pton-scattering . In order to reduce com ­
pletely the C om pton  background, the m eth od  o f sum m ation  o f am p litu d es o f coincidence 
pulses m ust be used. Today, there is on ly such spectrom eter a t JIN R  (th e  Joint Institu te  
for N uclear Research, D ubna). Prom  the resu lts ob tained  by the use o f  the system , the 
quantity o f the useful in form ation  increased m any tim es. T h e  resu lts obtained  by the  
other m eth od  are also the sam e in  the energy region o f  0 to  8 M ev.

I n  V ie tn a m
The nuclcar reaction studies are carricd out at two centers:
- O il the accelerator o f  the nuclear center, physic in s titu te , T h e N ational Science 

and Technology center.
- At the Dalat, nuclear Research In stitu te  w ith  the te s ts  on the neutron beam  to  

define the reactive cross-section  o f the som e nuclear iso top es. N ow , th e  m ost m odern  
gainm a-ray spectrom eters are the m ono-crysta l gam ina-ray sp ectrom eter . T he reduction  
o f the C om pton-scattering background is not still op tim al because o f  u sing the passive 
m ethods such as covering, m aking o f co llim ation  block or th e active m eth od s w ith  using 
the anticoincidence system  and detectors such as G eiger-M tiller counter or scintillation  

detector.

3. S p e c t r o m e te r  o f  S u m m a t io n  o f  a m p l i t u d e s  o f  c o in c id e n c e  p u ls e s

Fig. 2. T h e schem a o f  th e  selected  system  at D a la i after m any o f different tests .
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D1 and  1)2 a n ' sem iconductor de tec to rs. SA1 and  SA2 arc  sp ec tru m  amplifiers; 
A IX ’l an d  ADC2 un', the  IK analog  to  d ig ita l converters of successive approxim ation . 
T h ey  were m anufactu red  a t Dalat. nuclear R esearch In s titu te .

F rom  1996, I ho ideas of exam ining  and  co nstructing  th e  system  of SA C P to use the 
neu tro n  beam  at t ho I )a la t nu c lea r reacto r has  been carried  ou t. U p  to  now, after m any of 
test ing and  exam in ing  the first period  o f bu ild ing  system  h as  been  com pleted . T he second 
period  o f using t he  system  t o research  the  nuclear s tru c tu re  on  th e  n eu tro n  b eam  has been 
s ta r ted . T he schem a of t h e  system  is on  Fig.2

T h e  fast and  slow coincidence blocks were m ade a t physic Faculty, N a tu ra l Sci­
ences In stitu te . T h e  in terface card  was m ade a t F aculty  of Technology, Viet nam  N ational 
University, Hanoi.

O p e r a t io n a l  p r i n c i p l e  o f  th e  s y s t e m  i s  fo l lo w e d

T h e  ta rge t nuclei c ap tu red  t herm al n eu tro n  lives ill th e  excited  s ta te  sh o rtly  (10“ 17 — 
10“ s) and  it will decay by cascade. T w o so lid -sta te  de tec to rs  c ap tu re  p a irs  of gam m a. 
T h e  signals from  Ỉ he tim e o u tp u ts  of the d e tec to rs  are led to  th e  fast am plifiers and  the 
d iscrim inato r and  th en  1.0 th e  in p u ts  o f th e  coincidence block. At th a t  tim e, the signals 
from  the  am plitude  o u tp u ts  OÍ th e  two d e tec to rs  a re  also led to  th e  sp cc lru m  amplifiers. Ill 
t he case o f two tim e signals be ing  coincident, there  is a pulse a t o u tp u t o f the  coincidence 
block. T he pulse will enable th e  A D Cs to opera te .

Rise slope of the  pu lses also have d u ty  of erasing  th e  d a ta  o f th e  last conversion if 
th e  com puter d id  not take th em . A fter converting  two pulses to  d ig ita l form , the  ADCs 
will generate  the  signal o f ” D a ta  read y ” to  com puter to  send  d a ta .

A fter receiving d a ta , P C  will gen era te  a  com m and to  erase th e  d a ta  in two ADCs 
an d  continues th e  new cycle.

T h e  in form ation  w as s to red  in P C  u n d er form  of a tw o-dim ension m atrix  E \ (n) 
and  E 2(rc). E l  (n) and  E 2(71) a re  th e  d ig ita l am plitude  of the  pulses o f de tec to r 1 and 
d e tec to r 2. II is the  o rd inal n um ber of the  coincident fact counted  from th e  s ta r t  lime. 
T hus, the  interface card  has  d u ty  of inform ing two A D C ’s d a ta  ready, talking d a ta  to  PC  
and  generating  th e  com m and to  erase d a ta  in  two A D C ’s buffer.

T h e  in terface card  is com pleted  from  ICs-8255. T h e  m easuring  resu lts  w ith  source 
C 06O are  showed in Fig. 3.
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From Fig.3, it is possible to say that the system operates very well; the Co60 
gamma spectrum  of each detector is completely like w ith th a t of mono-crystal gamma ray 
spectrometer. The above results mean tha t the address decode, the data  transmission are 
good and stability. Some calculates of the energy and time resolution has been carried out 
and the obtained results are very good.

W ith the obtained database and after the processing, the summation and differential 
spectra of source CoC)0 are given in Fig.4.

From the differential spectrum, it is possible to say tha t the Compton-scattering 
background has been erased completely.

4. E s tim a tio n  o f th e  in te rfa c e  o p e ra tio n

From the obtained results, it is clear that the system of SACP operates very well 
and can be used to study the nuclear structure on the neutron channel of the reactor. 
The system operates effectively like the system of JINR (the Joint Institu te  for Nuclear 
Research, Dubna) although it is simple.

Interface card has good ability of the information transmission. Although the num­
ber of the measuring fact ill a time unit is not much (about 100 counts per second) but 
the time of one conversion is very short about 25 ịis and the transmission rate is about

In the near future, besides using the system to study the nuclear structure the 
system will be enhanced with íbiư analog inputs.

The authors would like to thank the Hanoi national University for the financial 
support in this research.
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