
LA-UR-23-30353
Approved for public release; distribution is unlimited.

Title: easy_pert: A Python tool for using the PERT card to compute fixed
source sensitivities to nuclear data

Author(s): Clark, Alexander Rich

Intended for: 2023 MCNP User Symposium, 2023-09-18/2023-09-21 (Los Alamos, New
Mexico, United States)

Issued: 2023-10-09 (rev.1)



Los Alamos National Laboratory, an affirmative action/equal opportunity employer, is operated by Triad National Security, LLC for the National Nuclear Security
Administration of U.S. Department of Energy under contract 89233218CNA000001.  By approving this article, the publisher recognizes that the U.S. Government
retains nonexclusive, royalty-free license to publish or reproduce the published form of this contribution, or to allow others to do so, for U.S. Government
purposes.  Los Alamos National Laboratory requests that the publisher identify this article as work performed under the auspices of the U.S. Department of
Energy.  Los Alamos National Laboratory strongly supports academic freedom and a researcher's right to publish; as an institution, however, the Laboratory does
not endorse the viewpoint of a publication or guarantee its technical correctness.



!"#!$#%& !"#!$#%&
!"#"$%&'()'*+,"&'-".,/#"0'1%23+,.)4'5564'7/+'.8%'9:1:';%<"+.=%#.'/7'>#%+$)?@'--1A:

!"#$%&!'( )*+*,$(-./*(..0*1.'*2#3/4*(-!*,567*8"'9*
(.*8.:&2(!*13;!9*#.2'8!*#!/#3(3<3(3!#*(.*/280!"'*
9"("

!"#$%&'#()*+),"%(-
./.0)1,23)45#()6789:5;<8

!"#$%&'()*+,*-.*/(01 !" '(2324
56789 7247434:4



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

=<!'<3!>

! "#$%&'$%#(

! )#**'(+ ,-%(./%($.01'2./.3'*4-.5

! )#*46$%(7/5.(5%$%&%$%.5/8%$9/$9./:;<=/2'0+

! >0%$%(7/'/:;<=/2'0+

! .'5?@4.0$/.3'*4-.5

! A.*#(5$0'$%#(/#1/5.(5%$%&%$?/'('-?5%5

! )#(2-65%#(5

! B6$60./8#0C/'(+/#6$-##C



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

?"@3/4*#!/#3(3<3($*"/"0$#3#*<3"*(-!*,567*8"'9*"88!##3A0!

! =9./:;<=/2'0+/%5/'(/.11%2%.($/8'?/$#/2#*46$./1%05$,/'(+/5.2#(+ ,#0+.0/1%3.+,
5#602./5.(5%$%&%$%.5/$#/(62-.'0/+'$'
= !'';>;:&):?)?;@>;>;:<5)8%>#(;%")8#%&5)&:)@A%&B#)>:):(;B;&%")8%>#(;%")59#@;?;@%>;:&5
= 1:'#5>)CD/E F./EG);&@(#%5#);&)(<&)>;8#)H;>A)3I*J)@%('5)?:()%5)8%&7)>%"";#5K)@#""5K)

(#%@>;:&5K)#&#(B7)L;&5K)%&')8#>A:'5)%5)'#5;(#'

! D.&.0'-/'54.2$5/#1/65%(7/$9./:;<=/2'0+/2'(/E./$.+%#65/'(+/.00#0 ,40#(.
= M#?;&;&B)>A#)?;@>;>;:<5)8%>#(;%"

! !"#$%#&"'()%*+,'"(-$./01",23$(4#-*$,.)
! !"#$%#&"'('")5,$6

= N(;>;&B)>A#)3I*J)@%('C5G)>:)%&);&9<>)'#@-
= 3%(5;&B)>A#)<&9#(><(L#')%&')9#(><(L#')>%""7)(#5<">5
= ,:8L;&;&B)>A#)<&9#(><(L#')%&')9#(><(L#')>%""7)(#5<">5)>:)@%"@<"%>#)5#&5;>;O;>;#5)%&')

>A#;()5>%>;5>;@%")<&@#(>%;&>;#5

! .'5?@4.0$/'E5$0'2$5/'--/$9.5./5$.45/E.9%(+/'/2#**'(+ ,-%(./%($.01'2.
= M:#5)>A#)A#%O7)";?>;&B)?:()>A#)O%(;:<5)5>#95
= *#P<;(#5)(#"%>;O#"7)?#H)@:88%&'F";&#);&9<>5)?(:8)>A#)<5#(
= 3(:O;'#5)(#5<">5);&)%)Q6R2)?:(8%>



'"#!$#%&

B.::"/9 C03/!*3/(!'1"8!*!;":&0!#



("#!$#%&

B.::"/9 C03/!*3/(!'1"8!*!;":&0!#



)"#!$#%& )"#!$#%&

B.:&2(3/4*#!/#3(3<3(3!#*>3(-*(-!*,567*8"'9

S 3I*J)@%(')8#>A:')#5>;8%>#5)>A#)@A%&B#);&)%)>%""7)'<#)>:)%)9#(><(L%>;:&);&)>A#)&<@"#%()
'%>%)O;%)>A#)';??#(#&>;%"):9#(%>:()8#>A:'

S Q#??(#7)!+)T%O:(;>#)'#8:&5>(%>#')A:H)5#&5;>;O;>;#5)@%&)L#)@:89<>#'
7 89:-)'(-($-++6;( ! " ! ;($3-$('":")'5(.)(5./"(#"-*$,.)(*#.55(5"*$,.);( " ! ;(,)(-(<-6+.#(5"#,"5

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

&
$! "#

' " ! $
(
)

%%!

%" !
%&

$! "#
' " !

%$ *

! " ! "# (;<(,=*(,%>>&(?%>?@>%,*$(A;,=(@#+*/,@/.*$(#@?>*%/($%,%'(" ! "#
' " ! + " ! , " ! "#

7 =5"($3"(*3-,)(#%+";(#! $
" #!

#! "#
;(-)'(#"+-$,>"(5")5,$,>,$6('"4,),$,.)($.("9:#"55($3"(4,#5$?.#'"#(5")5,$,>,$6

' ! & +
%!
%" !

&
$! "#

' " ! #
%!
%- !

&
' ! ( #

- ! . / ) "$!
+

" ! "#

! " ! "#

%!
%" !

&
$! "#

#
' ! &

- ! "* ! " ! "#

7 =5"(+,)"-#(:#.:-2-$,.)(.4(%)*"#$-,)$,"5($.(*./:%$"($3"(5")5,$,>,$6(5$-$,5$,*-+(%)*"#$-,)$6(
@%)*.##"+-$"'A

" +$"%!

% # / ) "$!
%

" ) $! "#

! " ! "#

%

$
" ) &

! &

%

#$%%&$'()*(+,-.&/!$0(1!"#$%&'()&*+,-&./0123&")3#)"&4)3'536/'#2$&7)/'53)&8)77#9#)$'10:
723&"(#)1;#$%&43261)<"Ó, =->&?)6&27&+2$7)3)$9)"&@ABC&DEDBD&8FD@G:



*"#!$#%& *"#!$#%&

D'3(3/4*"*,567*8"'9

! A.1%(./$9./1%2$%$%#65/*'$.0%'-/E?/*6-$%4-?%(7/$9./(62-%+./'*#6($/E?/! " #! "#

8D//))))))D//D)))).))))U/DV))))D
8WWWW))))D//D))))X))))U/DV))))D

! A.1%(./'/1%2$%$%#65/*'$.0%'-/+.(5%$?F/$$F/$#/2#6($.0'2$/$9./0.(#0*'-%G'$%#(/#1/$9./
1%2$%$%#65/*'$.0%'-/'$#*H8.%79$/10'2$%#(5

! 0 "
# 1$1

0

# 1$123
! 3

# 1$1
0%%&')# 1$123%%(#)>A#)5<8):?)>A#)?;@>;>;:<5)%&'):(;B;&%")8%>#(;%")%>:8YH#;BA>)?(%@>;:&5K)

(#59#@>;O#"7
! 3);5)>A#)<&9#(><(L#')8%>#(;%")'#&5;>7

! B#0/2.--/I/1%--.+/8%$9/*'$.0%'-/IJJ/'$/+.(5%$?/I/7H22F/$9./:;<=/2'0+/%5/80%$$.(/'5/
K4.0$IL(////2.-MI/*'$MNNNN/O/+.(M/PHQRS,ITJU/OV



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

!"#$%&!'( *!;":&0!#* E*>'3(!



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

!"#$%&!'( *!;":&0!#* E*&"'#!



!+"#!$#%& !+"#!$#%&

!"#$%&!'( *!;":&0!#* E*&0.(



!!"#!$#%&

F!/#3(3<3($*"/"0$#3#*9!:./#('"(3./



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

B./802#3./#

! .'5?@4.0$/40#&%+.5/'/2#**'(+/-%(./%($.01'2./$#/5%*4-%1?/$9./&'0%#65/5$.45/%(/
80%$%(7/'(+/4'05%(7/:;<=/2'0+5
= !L5>(%@>5)O%(;:<5)>%5-5)%H%7)?(:8)>A#)<5#(
= 3(:O;'#5):<>9<>5);&)Q6R2)?:(8%>

! W*4-.*.($5/X.110.?/YT/B'&#0%$.Z5/*.$9#+/1#0/4.01#0*%(7/5.(5%$%&%$?/'('-?5%5/'(+/
2#*46$%(7/$9./5.(5%$%&%$?/5$'$%5$%2'-/6(2.0$'%($%.5



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

G2(2'!*>.'@*"/9*.2(0..@

! W*4-.*.($/'/:?$9#(/Y:W/%(/'++%$%#(/$#/$9./2#**'(+ ,-%(./%($.01'2.

! Y--#8/5.2#(+ ,#0+.0/5.(5%$%&%$?/'('-?5%5/'(+/.3'2$/6(2.0$'%($?/2'-26-'$%#(

! Y++/2'4'E%-%$?/$#/80%$./<Y[A/2'0+/5..+5/$#/7.(.0'$./6(2#00.-'$.+/:;<=/ 2'0+/
0.56-$5


