
Cr54	
  is	
  a	
  completely	
  new	
  evaluations	
  in	
  collaboration	
  with	
  ORNL	
  and	
  FZK.	
  	
  
	
  
High	
  energy	
  part	
  and	
  	
  scattering	
  matrices:	
  
Authors:	
  P.Pereslavtsev,	
  A.	
  Konobeyev,	
  L.Leal,	
  U.	
  Fischer	
  
This	
  evaluated	
  data	
  file	
  is	
  based	
  on	
  the	
  nuclear	
  model	
  code	
  Talys	
  [kon07],	
  1.0	
  and	
  
on	
  existing	
  resonance	
  parameter	
  tables.	
  This	
  file	
  can	
  be	
  used	
  in	
  particle	
  transport	
  
calculations	
  as	
  well	
  as	
  activation	
  and	
  shielding	
  applications	
  over	
  the	
  incident	
  
neutron	
  energy	
  range	
  from	
  1.0E-­‐11	
  to	
  200	
  MeV.	
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Authors:	
  L.	
  C.	
  Leal,	
  H.	
  Derrien,	
  K.	
  Guber,	
  G.	
  Arbanas	
  and	
  D.	
  Wiarda	
  	
  	
  	
  	
  	
  
Resolved	
  resonance	
  parameter	
  evaluation	
  for	
  Cr-­‐54	
  was	
  done	
  with	
  the	
  computer	
  
code	
  SAMMY.	
  Transmission	
  measurements	
  for	
  highly	
  	
  enriched	
  samples	
  of	
  
chromium	
  isotopes,	
  done	
  by	
  Harvey	
  et	
  al.,	
  were	
  used	
  in	
  the	
  evaluations.[1]	
  One	
  
transmission	
  measurement	
  for	
  Cr-­‐54	
  done	
  with	
  a	
  99.87%	
  enriched	
  sample	
  were	
  
used	
  in	
  the	
  evaluation.	
  	
  The	
  transmission	
  measurement	
  was	
  done	
  at	
  the	
  Oak	
  Ridge	
  
Electron	
  	
  Linear	
  Accelerator	
  (ORELA)	
  of	
  the	
  Oak	
  Ridge	
  National	
  Laboratory.	
  The	
  
transmission	
  data	
  were	
  measured	
  at	
  the	
  201-­‐meter	
  flight-­‐path	
  in	
  the	
  energy	
  range	
  
of	
  13-­‐850	
  KeV.	
  Thermal	
  cross	
  section	
  data	
  	
  available	
  in	
  the	
  EXFOR	
  data	
  system	
  were	
  
also	
  included	
  in	
  the	
  	
  evaluation.	
  
	
  A	
  set	
  of	
  resonance	
  parameter	
  describing	
  the	
  experimental	
  data	
  was	
  obtained.	
  
Resonance	
  parameter	
  covariance	
  matrices	
  were	
  also	
  	
  obtained	
  in	
  the	
  SAMMY	
  
evaluation	
  process.	
  The	
  Cr-­‐54	
  evaluation	
  was	
  done	
  in	
  the	
  energy	
  region	
  10-­‐5	
  eV	
  834	
  
keV.[2]	
  
Thermal	
  cross	
  section	
  obtained	
  in	
  the	
  present	
  evaluation	
  are	
  	
  compared	
  to	
  the	
  
values	
  listed	
  in	
  the	
  Atlas	
  of	
  Neutron	
  Resonances	
  	
  in	
  the	
  following	
  table:	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
	
  
    Cross Section            ORNL                      Atlas       
       Capt                0.41+/-0.04               0.41+/-0.04   
       Total               2.96+/-0.11                   -         
       Scat                2.55+/-0.10               2.54+/-0.10   
 
 ORNL          ENDFBVII.0        JENDL4        2437 1451   54 
      Res. Int  0.214+/-0.021       0.202            0.204         
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Processing	
  
PUFF	
  and	
  ERRORR	
  have	
  two	
  options	
  of	
  generating	
  	
  covariance	
  matrices,	
  (1)	
  use	
  
point	
  data	
  to	
  make	
  the	
  cross	
  section	
  data	
  on	
  the	
  union	
  grid,	
  (2)	
  use	
  MG	
  library	
  with	
  
cross	
  sections	
  precomputed.	
  	
  Both	
  options	
  were	
  run	
  and	
  differences	
  between	
  
ERRORR	
  and	
  PUFF	
  are	
  in	
  the	
  expected	
  range.	
  The	
  SCALE	
  44	
  group	
  structure	
  was	
  
used	
  in	
  connection	
  with	
  a	
  1/E	
  weighting	
  spectrum.	
  
	
  
Differences	
  (file	
  1	
  is	
  ERRORR)	
  for	
  option	
  1	
  and	
  Cr	
  50	
  for	
  cross	
  section	
  and	
  
uncertainty	
  are	
  listed	
  below	
  (off-­‐diagonal	
  elements	
  show	
  larger	
  differences,	
  mainly	
  
for	
  cross-­‐reaction	
  values:	
  
	
  

	
  
	
  
	
  
The	
  plots	
  for	
  the	
  matrices	
  are	
  shown	
  below:	
  



    σ vs. E for 54Cr(n,tot.)
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    σ vs. E for 54Cr(n,el.)
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    σ vs. E for 54Cr(mt  5)
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    σ vs. E for 54Cr(n,n1)
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    σ vs. E for 54Cr(n,n2)

106 107
10-2

10-1

100
∆σ

/σ
 v

s.
 E

 fo
r 

54
C

r(
n,

n 2
)

10
6

10
7

01234567
O

rd
in

at
e 

sc
al

es
 a

re
 %

 r
el

at
iv

e

st
an

da
rd

 d
ev

ia
tio

n 
an

d 
ba

rn
s.

A
bs

ci
ss

a 
sc

al
es

 a
re

 e
ne

rg
y 

(e
V

).

C
or

re
la

tio
n 

M
at

rix

0.
0

0.
2

0.
4

0.
6

0.
8

1.
0

0.
0

-0
.2

-0
.4

-0
.6

-0
.8

-1
.0



    σ vs. E for 54Cr(n,n3)
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    σ vs. E for 54Cr(n,n4)
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    σ vs. E for 54Cr(n,n5)
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    σ vs. E for 54Cr(n,n6)
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    σ vs. E for 54Cr(n,n7)
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    σ vs. E for 54Cr(n,n8)
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    σ vs. E for 54Cr(n,n9)
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    σ vs. E for 54Cr(n,n10)
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    σ vs. E for 54Cr(n,n11)
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    σ vs. E for 54Cr(n,n12)
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    σ vs. E for 54Cr(n,n13)
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    σ vs. E for 54Cr(n,n14)
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    σ vs. E for 54Cr(n,n15)
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    σ vs. E for 54Cr(n,n16)
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    σ vs. E for 54Cr(n,n17)
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    σ vs. E for 54Cr(n,n18)
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    σ vs. E for 54Cr(n,n19)
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    σ vs. E for 54Cr(n,n20)
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    σ vs. E for 54Cr(n,γ)
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