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! "#$%&'()*+)',-.*+/0.'1,.2'-(03*/+'4/./',-'*5*+6',-7(.'8,3*
! 9:/;73*)'<8'()*+',-.*+/0.,<-'1,.2'-(03*/+'4/./='

96 :;<= > 01( 0'?3( $4(.0$@$)'0$-../%?(A 0- ?( ,B()$@$(4"-."01("CD")'A4,"E(676!":;<="
@-A"FG=HIJKL<<<6M"N/KOPQ"$,"QROPQ6MM)S

O6 TU=<V > 4'0'"4$A()0-AW"@$3("E(676!"X,4$AY%).BZ6OS
P6 TU.")'A4" KC[GN\" )'A4"01'0")'."?("/,(4"0-"3-'4")A-,, K,()0$-."(8'3/'0$-.,".-0"

3$,0(4"$."01("TU=<V"@$3(
! >2*'-(03*/+'4/./',)',-' ! " <;7/0.' #$?@'AB#9C'8<+;/.!

! @<+'-<5,0*'"#$%&'()*+)D'+*/4,-E'/-4',-.*+/0.,-E'1,.2'B#9'8,3*)',)'-<.'.+,5,/3
! >2*+*'/+*'.<<3)'.<'2*37F'! !"#$%

! G(.3,-*'<8'.2,)'./3H='AIC'12*+*'0/-'1*'<J./,-'B#9'8,3*)KD'ALC'2<1'.<'+*/4'/-4'
,-.*+/0.'1,.2'B#9'8,3*)D'AMC';/-(/3'7*+.(+J/.,<-'<8'/-'B#9'8,3*D'ANC'0/30(3/.,<-'
<8')*-),.,5,.6'0<*88,0,*-.)'8+<;'"#$%&'<(.7(.'(),-E'7*+.(+J*4'/-4'
(-7*+.(+J*4'B#9'8,3*)

! "#$%&'()'$*'+$,#$-&.*'&/$01$%&.2*34$5678$91%5:$8&;.*4$<2=3)>)3*4)&'/?$@=3A')3*($-=2&;4/$B1CD- CEFCGFHEI$
A442JKLL+&)#&;MLEH#GENGLEOIEHIO

https://doi.org/10.2172/1561065
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*+,$,-(."-/,-%0#.)"-123-4)5,67

2..7)=OO-(03*/+4/./P3/-3PE<5O

https://nucleardata.lanl.gov/
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2..7)=OO-(03*/+4/./P3/-3PE<5O/0*O3,JQR:

https://nucleardata.lanl.gov/ace/lib80x
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2..7)=OO-(03*/+4/./P3/-3PE<5O/0*O3,JQR:

https://nucleardata.lanl.gov/ace/lib80x
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2..7)=OOE,.2(JP0<;O-S<6OB#9.H

https://github.com/njoy/ACEtk
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! B#9.H',-'%6.2<-
IP T;7<+.'B#9.H

! ><<3H,.,-03(4*) #UU 3,J+/+61,.2 %6.2<- J,-4,-E)

LP G7*-'0<-.,-(<()'*-*+E6'B#9'8,3*

MPV*/4'0+<))')*0.,<-'5/3(*)'8+<;'WTX'J3<0H'/-4'*-*+E6'5/3(*)'8+<;'9WY'J3<0H
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8%/-#%-$,.&-."&-)"#,$.(#-/)#+-123-4)5,6

! "<+*',-8<+;/.,<-'/.'$(03*/+'?/./'Z'%26),0)'W*)),<-' AI=RR7;'[ N=RR7;C
! \,;']/*0H'1,33'J*'E,5,-E'/'4*;<-).+/.,<-'<-'2<1'.<'()*'B#9.H

"(3.,73*'V*/0.,<-) "(3.,73*'$(03*/+'?/./'^,J+/+,*)
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9."'.5 :,$#'$0.#)%" %4123 ;)5,

IP @<33<1').*7)'<(.3,-*4',-'7+*5,<()')3,4*'.<'<J./,-'0+<))')*0.,<-'5/3(*)'/-4'
*-*+E6'E+,4',-8<+;/.,<-

LP %*+.(+J'0+<))')*0.,<-'5/3(*)'J6')<;*'/;<(-.' !"#$%#&'$()*+,#'-$()*

MP#+*/.*'/'-*1'WTX'J3<0H'/-4'9WY'J3<0H'1,.2'7*+.(+J*4'5/3(*)

NPW/5* 7*+.(+J*4 B#9 ,-8<+;/.,<-'.<' ./+*"0+,(1"2'-"
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<,"6)#)=)#>-2%,44)(),"#-2.5('5.#)%"

! W*-),.,5,.6'0<*88,0,*-.=

" ! "# #
$
%

&%
&$

%# -*(.+<-';(3.,73,0/.,<-' 8/0.<+''''''''

$ # - (03*/+'4/./'

! W*-),.,5,.6'0<*88,0,*-.'0/30(3/.,<-'1,.2' 3"*$#'145(,,"#"*-" /77+<:,;/.,<-=

" ! "# #
%$ ' %%

( %&)

%$ # %8+<;'),;(3/.,<-'1,.2' 7<),.,5*367*+.(+J*4'-(03*/+'4/./

%% # %8+<;'),;(3/.,<-'1,.2' -*E/.,5*36 7*+.(+J*4'-(03*/+' 4/./

%& # %8+<;'),;(3/.,<-'1,.2' -<' 7*+.(+J*4'-(03*/+' 4/./

) # 7*+.(+J/.,<-'8+/0.,<-'A*PEPD'_R`'7*+.(+J/.,<-D') # * +, C
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?,@,0,5-<,"6)#)=)#>-:$%4)5,6

! a*b*J*3' [ T#Wc9%'c*-02;/+H'%d e"9> e@BW>eRRI

! W72*+*'<8'73(.<-,(;';*./3'ANP_'/.P`' GPH%(D'
IPRL'1.P`'X/C

Q.*M=J >;&. "#$7#$R=JJ$=4$*(#/$0@A=$GHEF$5+)4)&'$&>$4A=$Q%<R5,$S*'+T&&U/?$
!"#$%#&'()$%*)+*',-*./-"(&#$*01&2-#"*3)&(-'4 /$!"! /$FHECFHP$9GHEF:#
<='J)4)V)4W$2;&>)(=J$>;&.$6#$X(==+4U=$=4$*(#/$07*4*$1JJ).)(*4)&'$DJ)'M$6&'C)'V*J)V=$
Y&'4=$%*;(&$<='J)4)V)4W$1'*(WJ)J$&>$-=*34&;$X)'=4)3J$,*;*.=4=;J/?$B1CD- CGGCZHHEF
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?,@,0,5-<,"6)#)=)#>-:$%4)5,6

- '(( # . '
%)

%
/ #

%) ' .

0

%'(( # 12213456178194:;87<9=45>=53?45;872?34;:
- '(( # *88*0.,5*'4*3/6*4'-*(.+<-'8+/0.,<-

/ # 7+<;7.'-*(.+<-'4*0/6'0<-)./-.
%) # 7+<;7.'-*(.+<-';(3.,73,0/.,<-'8/0.<+

0# ;*/-'-*(.+<-'3,8*.,;*

<='J)4)V)4W$2;&>)(=J$>;&.$6#$X(==+4U=$=4$*(#/$07*4*$1JJ).)(*4)&'$DJ)'M$6&'C)'V*J)V=$Y&'4=$%*;(&$<='J)4)V)4W$1'*(WJ)J$&>$
-=*34&;$X)'=4)3J$,*;*.=4=;J/?$B1CD- CGGCZHHEF
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2%AB.$)6%"-#%-.&C%)"#D/,)E+#,&-6,"6)#)=)#>-(%,44)(),"#6

! #(++*-.36D'/4S<,-.eJ/)*4' 6e*,E*-5/3(*')*-),.,5,.6'0<*88,0,*-.)'.<'-(03*/+'4/./'0/-'
J*'0/30(3/.*4',-'"#$% &'#<4*'f*+),<-'gPL'(),-E'.2*'hW9$'0/+4 E/G

" R#$%#$XQ57-[\<XQ/$8#$R#$R-[\6/$01+]&)'4CR*J=+$! C5)M='V*(^=$<='J)4)V)4W$%&=>>)3)='4J$4&$6^3(=*;$7*4*$DJ)'M$
%&'4)'^&^JC5'=;MW$Y&'4=$%*;(&/?$01&2-#"*3&(-$&-*#$5*6$7($--"($7/$!#$ /$GGNCGPP$9GHEN:#
#"#$1#$X^(=J_*$=4$*(#/$0Y%6,$ %&+=$`=;J)&'$I#Z#H$@A=&;W$a$DJ=;$Y*'^*(/?$@=3A')3*( -=2&;4/$B1CD- CGGCZHHHI
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F'(5,.$-G.#. D!"&'(,&-H"(,$#.)"#>-2.5('5.#)%"

! $(03*/+' 4/./ e,-4(0*4'(-0*+./,-.6'<8'-*(.+<-';(3.,73,0/.,<-'8/0.<+'A @! !""
C=

! " !"" " #" !"" #$ $$#$ #" !"" #$
%

$$#$ " )-8'A$'.)("%'0A$X"-@"./)3('A"4'0'" %
#" !"" #$ " 8()0-A"-@",(.,$0$8$0W")-(@@$)$(.0,"-8(A"%/30$B3("(.(A7$(,"@-A"./)3('A"4'0'"%

! $(03*/+'4/./ e,-4(0*4'(-0*+./,-.6'0/30(3/.,<-)'0/-'J*'7*+8<+;*4'8<+')7*0,8,0'
-(03,4*)D'+*/0.,<-)D'/-4'*-*+E6 E+<(7)

! >2* )*-),.,5,.6'/-4'(-0*+./,-.6'AWOdC';*.2<4)' /+*',;7<+./-.'8<+'4*.*+;,-,-E'
)<(+0*)'<8'0<;7(./.,<-/3'J,/)'/-4',-8<+;,-E'-(03*/+'4/./'*5/3(/.<+)'<8'
/+*/)'12*+*'7<)),J3*'-(03*/+'4/./'/4S().;*-.)';,E2.'J*'-*0*))/+6
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<'AA.$>

! T-'.2,)'./3H'1*'1*-.'.2+<(E2'
IP'''\2*+*'0/-'1*'<J./,-'B#9'8,3*)K'

$(03*/+'?/./'\*J),.*'A 2..7)=OO-(03*/+4/./P3/-3PE<5OC'
LP''']<1'.<'+*/4'/-4',-.*+/0.'1,.2'B#9'8,3*)

$(03*/+'?/./'><<3H,.' !"#$% A2..7)=OOE,.2(JP0<;O-S<6OB#9.HC
"<+*',-8<+;/.,<-'/.'$(03*/+'?/./'Z'%26),0)'W*)),<-'AI=RR7;' [ N=RR7;C

MP'''"/-(/3'7*+.(+J/.,<-'<8'/-'B#9'8,3*
%<),.,5*O$*E/.,5*Od-7*+.(+J*4'B#9'8,3*)'8<+'$(03,4*OV*/0.,<-O9-*+E6'V/-E*

NP'''#/30(3/.,<-'<8')*-),.,5,.6'0<*88,0,*-.)'8+<;'"#$%&'<(.7(.
W*-),.,5,.6'0<*88,0,*-.'0/30(3/.,<-'1,.2'0*-.+/3'4,88*+*-0*'/77+<:,;/.,<-

! V*)(3.) )2<1- 8<+')*-),.,5,.6'0<*88,0,*-.)'<8'*88*0.,5*'-*(.+<-';(3.,73,0/.,<-'
8/0.<+'A%'(( CD'*88*0.,5*'4*3/6*4'-*(.+<-'8+/0.,<-'A- '(( CD'/-4'7+<;7.'-*(.+<-'
4*0/6'0<-)./-.'A / C'.<'%(eLMi'*3/).,0D'.<./3',-*3/).,0D'.<./3'8,)),<-D'+/4,/.,5*'
0/7.(+*'A-DACD'/-4'.<./3'8,)),<-';(3.,73,0,.6'ABC'-(03*/+'4/./


