




( ~ M ~ M U ~ C K M ~  nyCK PeaKTOpa MbP-2. M3MepeHMe 
CneKTpa H ~ G T ~ O H O B  YTerKM 

n p e ~ c r a e n e ~ b ~  pe3ynb~a;b~ M ~ M ~ P ~ H M R  cneKTpa H ~ ~ T ~ O H O B  

YTe4KM peaKTOpa M6P-2. M3~epeHL-4~ npOBOAMnMCb Ha nOBepX- 
HOCTM 3aMeAnMTeJlR /5  CM H20/ H ~ ~ O ~ O M  aKTMBauMOHHblX AeTeK- 
TOpOB M Ha paCCTORHMM 8 M OT 3aMeQJlMTeJlR C nOMOUb0 CneKTpO- 
MeTpa 60HHepa. ~ ~ M B O A M T C R  CpaBHeHMe 3KCnepMMeHTanbHbIX pe3ynt 
TaTOB C paC4eTHblMM. Y C T ~ H O B ~ ~ H O ,  '4TO nnOTHOCTb nOTOKa Ten- 
noeblx HCRTPOHOB c a ~ e p r ~ e h  E c E C d  Ha noeepxHocTM s a ~ e a -  
nMTenn cocTaBnReT 3 . 1 0 ~  H ~ G T ~ . / C M ~  c Ha 1 BT M O ~ H O C T M  peaK- 
Topa. Ha OCHOBe M3MepeHHOTO CneKTpa Bbl'4MCJleHbl MOqHOCTb 

I n~ r f l ~Lqek I~~ i (  M J K B M B ~ J ~ ~ H T H O ~  A03 H ~ R T ~ O H O B .  Ha paCCTORHMM 
8 M OT 3aMeAnMTenR MOqHOCTb ~ K B M B ~ J ~ ~ H T H O ~  AO3M H ~ ~ T ~ O H O B  

pama  50 ~ 6 3 p / ' 4  BT. 

C006l I le~~e O ~ ~ ~ ~ H H ~ H H O ~ O  HHCTHTyTa RnepHblX U C C ~ ~ ~ O B ~ H U ~ .  A y 6 ~ e  1979 

Arkh ipov  V.A. e t  a l .  P13 - 12466 

IBR-2 Reactor Phys i ca l  S ta r t -Up .  The Resu l t s  
o f  Measuring t h e  IBR-2 Leakage Neutron Spectrurn 

The r e s u l t s  o f  measuring t he  IBR-2 leakage neu t ron  
spectrum a r e  presented.  The measurements o f  spectrum were 
c a r r i e d  o u t  on t he  su r f ace  o f  t he  moderator ( 5  cm HzO) by 
means o f  a c t i v a t i o n  de tec to r s  and 8 m f a r  frorn moderator 
us i ng  a Bonner spect rometer .  Comparison o f  exper imenta l  r e -  
s u l t s  w i t h  c a l c u l a t i o n  da ta  i s  g iven .  I t  i s  found t h a t  on 
the  su r f ace  o f  moderator the  f l u x  d e n s i t y  o f  thermal neu t -  

rons w i t h  E t E c d  equals  3 . l o 6  n/cm sec W t .  From the  measure 

neu t ron  spectrum the  absorbed and equ i va l en t  dose r a t e s  wer 
c a l c u l a t e d .  8 m f a r  f rom moderator the  equ i va l en t  dose 
r a t e  equa ls  50 mrem/hour W t .  

The i n v e s t i g a t i o n  has been performed a t  t he  
Department o f  Rad ia t i on  Sa fe ty ,  JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1979 
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Puc. I .  Euonozuvec~an sawuma peaKmopa HEP-2.  

A ~ T ~ K T O ~  MaTepMan M COCTaE AeTeKTOpa Bec, r 



S 1 .  Cepa /80%/,  ~ ~ O J ~ U B M H M ~ O B ~ I ~  0,5282 
CnUpT /20%/ 

2.  - I I - I I - I I - I I -~~-~~-I I - I I - I I - I I -  0,6346 
3. - " - " - " - " - " - " - l l - I I ~ I I ~ l I -  0,5668 

Fe M e ~ a n n  / ~ a p 6 0 ~ u J l b t i 0 e  
meneao A-2/ 2,5620 

M e n H b I e  D e T e K T O p b l  H 3  30HHOTO a K T H B a 9 H O H H O T O  C n e K T p O M e T -  

p H r l e C K O r 0  a ~ a p H f i H o r 0  n 0 3 H M e T p a  ~ A C A A A / ~ / H  3 o n o T b I e  A e T e K T O -  

p b I  06nyuanacb K a K  B  K a n M H e B O M  r l e X J I e  T O J I U H H O ~  1 M M  T a K  H  683 
/ 4 j  

i 

K a n M H R .  POAH%, H 3  a ~ a p H g H 0 r 0  A 0 3 H M e T p a  I-HEUC o 6 n y r l a n c n  

B  ~ O P H O M  4 H J I b ~ p e .  Bce O C T a n b H b I e  n e T e K T o p b I  0 6 n y ~ a n ~ c b  B  K a n -  

M H e B O M  r l eXJ Ie  T O ~ ~ H H O ~ ~  1 MM. 

Pacnonoxce~~e  A e T e K T o p o B  H a  n o s e p x H o c T a  3 a ~ e n n ~ ~ e n n  BO 

B p e M R  o 6 n y r l e ~ ~ n  n o ~ a 3 a H O  H a  p U C .  2. A n J l ~ e n b H 0 ~ ~ b  o 6 n y ~ e ~ ~ n  
C O c T a B n n n a  1 q. 

Puc. 2. Pocnonoxe~ue  deme~mopoe no noeepxnocmu ~ O M ~ ~ A U ~ ~ A R  

60 6 p e M R  O ~ A ~ ~ ~ M U R .  

A K T H B H O C T ~  p O n H e B O r O  A e T e K T O p a  H 3 M e p R J I a C b  C  l I O M O q b l 0  

O n H O K a H a n b H O r O  C n e K T p O M e T p a  M R r K O r O  r a M M a - H 3 n y r l e H H R  C  K P H -  

C T a n n o M  NaI (TI )  p a 3 M e p O M  2 0 x 1  MM. C ~ ~ K T ~ O M ~ T ~  P e r H C T p H -  

p O B a n  r a M M a  - K B a H T b I  C  3 H e p r H e f i  2 0  K ~ B ,  H C I I y C K a e M b I e  H 3 O M e p O M  

Rh - 1m m . AKTHBHOCT~ C e p H b I X ,  ~ O C ~ O P H ~ ~ X  H  M e n H b I X  A e T e K T O p O B  

H s M e p R n a c b  c I I O M O I q b m  T O p q O B O r O  6 e l a - c r l e ~ r l H ~ a  CET- 13 16/ . 
I - P ~ A Y H P O B O ~ ~ H ~ I ~  K O ~ @ $ E ~ H ~ H T ~ I ,  C B R 3 b I B 8 I O U H e  C K O P O C T b  C r l e T a  N 
C  a K T H B H O C T b I 0  A 3 T H X  n e T e K T O p O B ,  6b1na IIOJIyr leHbI  0 6 n y r l e ~ ~ e ~  

H ~ ~ ~ T P O H ~ M H  C  3 H e p r H e f i  14 M3B. A K T H B H O C T ~  O C T a n b H b I X  A e T e K -  

T O P O B  O n p e n e J I R J I a C b  C  I I O M O q b H )  r E l M M a - C n e K T P O M e T P 8  C  K p H C T a n J I O M  

NaI(T1) p a 3 ~ e p o ~  63x63 M M  C  BbIBOHOM H H ~ # I O ~ M ~ ~ H H  H a  1 2 8 - ~ a -  
H a J l b H b I i  a H a J I H 3 a T O p  HMnyJ IbCOB.  ~ @ $ ~ K T H B H O C T ~  P e r H C T p a l I H H  (E ) 

r a M M a - K B a H T O B  C  3 H e p r H e g  O n p e n e J I R J I a C b  3 K C n e p H M e H T a J I b H O  

c n o M o q b m  ~ a 6 o p a  0 6 p a s q o ~ ~ x  r a ~ ~ a - ~ 3 n y r l a ~ e n e H  r p a @ ~ r l e c ~ ~ ~  

c n o c o 6 0 ~ ~ ~ .  A K T H B H O C T ~  n e T e K T o p o B  onpenennnacb no 4 o p ~ y n e :  

rne s - r l a c n o  H M n y n b C O B  B n H K e  n o n H o r o  n o r n o q e H a n  ~ ~ M M ~ - K B ~ H -  

T O B  C  3 H e p r ~ e g  E ; A t  - B p e M R  H 3 M e p e H H n ;  t M  - C y M M a p H O e  M e p T -  

B o e  B p e M n  a ~ a n ~ s a ~ o p a ;  k - n o n p a B K a  H a  c a M o n o r n o q e H H e  B H e -  

T e K T O p e ,  O n p e n e n n e M a R  n p ~ 6 n ~ x c e H H o  H 3  COOTHOUeHHR:  



- n o c T o n H H a r r  pacnana; t o  - B p e M n  o 6 n y s e ~ ~ n ;  t p  - B p e M r r ,  npo- 
wenwee OT K O H q a  0 6 n y q e ~ ~ n  no H a s a n a  H s M e p e H H x .  

H H X H H ~ ~  npenen H H T e r p H p o s a H H r r  B 4 o p ~ y n e  /3/ onpenenrrelcrr 
Y C n O B H R M H  06nyse~arr :  n J I R  A e T e K T O p O B .  K O T O P b I e  o6nyqan~cb  
B  K a n M H e B O M  Y e X n e ,  E ,n,, P a B H I l e T C R  r p a H H . i H 0 f i  3 H e P r H H  K a A M H R  

Ec, , E  . = F  r d  0 - 6  3B; nnn A e T e K T O P O B ,  0 6 n y s e H ~ b l x  6e3 
K a n M H R ,  E,,,in = 0. 

3 H a g e H H l l  a K T H B a g H O H H b l X  H H T e r p a J I O B ,  P a C C s H T a H H b l e  no 40p- 
M y n e  /3/, n p H s e n e H a r  B na6n. 2 .  

1 1 5 ~ n ( n , n ' )  1 1 5 m ~ n  . In- 1 8 , s -  10-17 
3 1 

~ ( n , p  ) 3 1 ~ i  P - 1  1 , 6 . 1 0 - l 7  
P - 2  1 , 6 . 1 0 - l 7  

3 2 
S ( n , p  ) 3 2 ~  S-1 2 , 3 . 1 0 - l 7  

S-2 2 , 2  4 0 - l 7  
5 6 

F'e (n . p  Mn Fe-  1  3 , 8 . 1 0  - I 9  

2 7 ~ 1  ( n  , a ) 2 4 ~ a  A1 - 2  2  ,9 -1  0 - l9  

1.1.  N3hiepenue nnonnocnu nonoKa nennoebrx nefinponoe 

1 .2 .  Boccnanoenenue cnexmpa nadnennoebrx nefinponoe 

a H 4 i $ e p e H ~ H a J I b H b l f i  C n e K T p  H a A T e n J I O B b I X  H ~ ~ T P O H O B  P a C C q H T b l -  

B a n C R  IT0 p e 3 y n b T a T a M  H 3 M e p e H H R  a K T H B H O C T H  p e 3 0 H a H C H b I X  A e -  .-. T 

T e K T O P O B  M e T O n O M  B b I q H T a H H R  R K J I a A a  l/v - ~ ~ c T H  C e r e H H R '  ' . B ~ a -  
s e c l s e  n e T e K T o p a  c c e s e H a e M ,  n o A s H H r r m U H M c r r  ~ ~ K O H Y  l l ~ ,  H C -  

nonbsoaancrr A ~ c n p o s a f i .  P a c s e ~  n ~ & # ~ e p e ~ q ~ a n b ~ o r o  c n e K T p a  npo- 
B o n H n c r r  n p H  cnenymuuix n p e n n o c u n K a x .  

1. 3 ~ e p r e ~ H q e c ~ a J l  3 a B H C H M O C T b  C e Y e H H R  P e a K U H H  a K T H B a U H H  

p e 3 o ~ a ~ c ~ o r o  n e l e n o p a  n p e n c T a s n s e T c x  B B H A e :  

r ( S )  ~ ( E ) - o ~ ' ~ ( E ) I  Z cr (E), 
F 



rAe I'), - PaAHaUHOHHaR UIHpEHa OCHOBHOrO pe30HaHCa; 0; - Ce- 
lreHHe 0 6 p a 3 0 s a ~ ~ n  COCTaBHOrO nqpa npq 3HepTHH H ~ ~ ~ T ~ O H O B  Eo  . 
n0npaB0lrHbIe K O ~ M H U H ~ H T M  F1 H F 2  . a TaKXe .3HalreHHR ITy H (7; 

B J R T M  ~3 pa6or '5s7'. P e s y n b r a ~  BoccTaHosneHHn cneKTpa ripen- 

cTasneH Ha puc. 3. n o r p e u ~ o c r b  BoccraHosneHHn 3 0 - 4 0 % .  

1.3. Boccmanoenenue cneltmpa ymevltu 6btcrrpblx neu'mponoe 
c noeepxnocmu sa~ednumena 

PUC. 3. Aug5q5epenyuanan~e cneltmpbt neu'mponoe e n y v ~ e N s Q  
/ ~ e u ' m p . / c ~ 2  C M ~ B B # / ,  E - snepzua nefimponoe /MsB/ ,  I - 
pacvemnatti cneltmp na noeepxnocmu s a ~ e d n u m e n a ' ~ /  , 2 - cneltmp 
neu'mponoe e nyvlte /8 M om 3a~ednumena/ ,  A - p430HaHCHble 
deme~mopbt; - nopozoeate deme~mopat, eoccmanoenenue cneltmpa 
Memodohi cmamucmuvec~ou' pezynapusaquu; 0 - nopozoebte bemelt- 
mopbt, eoccmanoenenue " s ~ c n p e c c n a t ~ "  ~ e m o d o ~ ;  r - cneltmpo- 



2. N3MEPEHNE CITEKTPA HERTPOHOB B ITYYKE N d  
3A BHELUHNM KOJTbUOM KNOJTOI'NYECKO~ 3AUkiTbI 

C n e K T p  H ~ ~ ~ T ~ O H O B  3a B T O p b l M  K O n b u O M  6 a o n o r ~ ' 4 e c ~ o i i  3 a U H T b 1  

/ T O ~ K ~  E H a p U C . l /  H 3 M e p J l n C S  C n e K T p O M e T p O M  E o H H ~ ~ ~  H  6 0 p H b l ~  

C '4eT '4HKOM CHM- 14 ' B  K ~ A M H H  H  6e3 H e r o .  B C n e K T p O M e T p e  EOH- 
H e p a  H C n O J I b 3 O B a J I H C b  ~ O J I H ~ T H ~ ~ H O B ~ I ~  ruaposue s a M e A n H T e n H  naa- 
M e T p O M  5,08; 7,62; 12.4; 25.4 H 30.48 C M ,  B  I l e H T p e  K O T O P b l X  

y c T a H a B n H B a n c f i  n e T e K T o p  T e n n o s m x  ~ e i i ~ p o ~ o ~  - K p H c T a n n  L i I ( E u ) .  

M 3 ~ e p e H k i S  I l p O B O n H n H C b  B  C T a q H O H a p H O M  P e X H M e  p a 6 o ~ b 1  P e a K -  

T o p a  n p H  M O U H O C T H  - 6 0  Bn. 0 6 p a 6 o ~ ~ a  p t 2 3 y J I b T a T O B  H ~ M ~ ~ ~ H H G  

o c y q e c T e n n n a c b  M e T o n o M  C T ~ T H C T H ~ ~ C K O ~  p e r y n a p a s a u a H  no npo- 
r p a M M e  B O N N E R ,  B KOTOPYKI n n f i  Y T o q H e H H x  c n e K T p a  H a  s e p x ~ e i  
rpasaue s H e p r e r H q e c K o r o  n H a n a s o H a  B B o n n n a c b  n o n o n H H T e n b H a a  

HOCTH 3 a ~ e n n ~ ~ e n ~ .  3 ~ a q e ~ ~ x  ~ K T H B ~ U H O H H ~ I X  n H T e r p a n o a  nepe- 
C C I H T b l B a n H C b  C  Y q e T O M  M O U H O C T H  P e a K T O p a  H  P a C C T O S H H I  8 M O T  

~ H & l & l t ? p e ~ ~ k i a n b ~ b I i i  C n e K T p  H ~ ~ ~ T ~ O H O B  B  T O q K e  FB 38 6ki0j-101-H- 
q e c ~ o i i  s a q n ~ o i i ,  ~ o c c ~ a ~ o s n e ~ ~ b r i i  no n p o r p a M M e  B O N N E R ,  npen- 

3. MOUHOCTb J03bI B ITYYKE N K P - 2  

n p o r p a ~ ~ a  BONNER H a p a n y  C  B O C C T a H O B J I e H H e M  A H & & l e p e H -  

U E a n b H O r O  C n e K T p a  H ~ ~ T ~ O H O B  n p O H 3 B O n H T  B b I q H C n e H H e  p a 3 J l k i q H b l X  

& ~ Y H K U H O H ~ J I O B  H. B  q a C T H O C T H ,  B b I W i C n e H H e  M O U H O C T H  I I o ~ ~ o U ~ H H O ~  

H 3 K B ~ s a n e ~ ~ ~ o i i  nos. B ma6n. 4 n p e n c T a s n e H u  p e s y n b T a T m  B ~ I -  

' 4 H C n e H H S  B b I l U e y K a 3 a H H b I X  M O U H O C T ~ ~ ~  A 0 3  H a  I l O B e p X H O C T H  B O A S -  

H O ~ O  3 a M e n n H T e n a  H sa ~ H o J I o ~ H ~ ~ c K O ~ ~  saqrr~oii  B n y w e  k 2 ,  
n p H s e n e H H b I e  K MOUHOCTH p e a n o p a  1 Bn. T ~ M  x e  n p e n c T a s n e H o  

3 ~ a q e ~ ~ e  M O ~ H O C T H  KepMx.1 H a  n o B e p x H o c T H  3 a M e a n H T e n a  H H a  

P a C C T O R H H R X  4 H  8 M  O T  H e r o ,  B b I q H C n e H H O e  IT0 a K T H B H O C T H  P O l l H e -  

B o r o  n e T e K T o p a  n3 n o 3 ~ ~ e ~ p a  ~ H E R C  c a c n o n b 3 0 B a ~ ~ e M  n030~0ft  

q Y B C T B H T e J I b H O C T H ,  B ~ I I T O ~ ~  H 3  pa6o~b1 / 12 ' .  
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