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Previous versions of the M
C

N
P M

onte C
arlo transport code have relied on a 

C
lass I approach to electron energy-loss straggling. Param

eters of the L
andau 

theory w
ere calculated for a predeterm

ined set of energy groups and for the 
average ranges associated w

ith those energy groups. D
uring transport, energy-loss 

fluctuations w
ere sam

pled based on these pre-com
puted param

eters, and the 
energy 

loss 
for 

the 
actual 

transport 
step 

w
as 

interpolated 
from

 
the 

sam
ple 

appropriate to the selected energy-group range. T
he particular choice of energy 

group for a given transport step could be m
ade in tw

o w
ays, one originally 

developed for M
C

N
P, and the other based on logic found in the Integrated T

IG
E

R
 

Series codes.  For electron transport in sufficiently large geom
etric regions, these 

interpolations cause few
 problem

s, but in sm
all zones, artifacts begin to appear.  

In this paper, w
e describe an im

proved logic by w
hich the sam

pling of straggling 
can be done for the specific energy and path length of the electron step w

ithout 
interpolation. W

e 
illustrate 

this 
im

provem
ent 

w
ith 

a 
set 

of 
test 

calculations 
suitable for show

ing the artifacts found in the previous m
ethods.
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C
lass

I C
o

n
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sed

 H
isto

ry

S
elect a predeterm

ined set of energies {E
n },

for exam
ple,  E

n
+1  =

 (1/2) 1/8E
n  , and a related 

set of energy steps {s
n } such that

Tie all transport data to this energy grid, for 

exam
ple if 

 then

and sim
ilarly for other data.

F
undam

ental dichotom
y: E

lectron transport 
is continuous-energy but uses discretized 
transport data.
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MCNP (bin-centered) Straggling Logic
10 MeV electrons after 15 mm water, no angular deflection
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ITS (nearest-group-boundary) Straggling Logic
10 MeV electrons after 15 mm water, no angular deflection
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Step-Specific Straggling Logic
10 MeV electrons after 15 mm water, no angular deflection
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