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ELA: Event Log Analyzer &
What is an Event Log Analyzer?

ELA is a PERL program with a Graphical User
Interface (GUI) that enables an MCNP5 user to
Interrogate the MCNP5 event log.
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Why use ELA?

In Monte Carlo calculations where variance
reduction Is needed, the Monte Carlo
practitioner may find it necessary to analyze the
ensuing particle behavior to determine if the
variance reduction technique (VRT) is
performing as intended.
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How can this help?

Scores that are much larger than the mean may
not have much impact on the mean, but tend to
dominate the variance.

"he practitioner engaged In variance reduction
problems should spend his analysis time
disproportionately on ensuring that large scores
occur with small probability.
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To be successful in reducing variance:

Focus on understanding the behavior of unusual
particles and not typical particles.
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Can’t the VRT’s handle these i1ssues?

Sometimes the large score Is due to a miss-
applied variance reduction technique or points
to a needed refinement in a variance reduction
Input parameter.
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How far should the practitioner go?

At times, none of the available VRTs (or

adjusting their input parameters) can further
Improve the sampling that leads to the large
score. Variance reduction efforts should cease.
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What Is an event log?

The event log provides detailed tracking

Information as a particle follows a random walk
with the aid of the VRTs.

Depending upon the geometry and physics
Involved in the problem, these random-length
event logs can often be quite large.
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Sample Event Log

1 event log for particle history no. 1 ijk = 6647299061401
cell X y z u \% w erg wgt nch nrn
source 1 0.000+00 0.000+00 0.000+00 5.085-01 4.733-01 7.193-01 1.400+01 1.000+00 particle= photon 2
ann 1 2.177+00 2.026+00 3.079+00 4.206-01 -8.641-01 -2.765-01 5.110-01 9.968-01 p npa= 1 1 22
ann 1 2.177+00 2.026+00 3.079+00 -4.206-01 8.641-01 2.765-01 5.110-01 9.968-01 p npa= 1 1 22
col 1 2.177+00 2.026+00 3.079+00 5.085-01 4.733-01 7.193-01 1.400+01 9.968-01 z= 13 pp 1 22
ter 1 2.177+00 2.026+00 3.079+00 5.085-01 4.733-01 7.193-01 1.400+01 9.968-01 pair production 22
bank 1 2.177+00 2.026+00 3.079+00 -4.206-01 8.641-01 2.765-01 5.110-01 9.968-01 p annihilat 22 22
sur 2 1.588+00 3.235+00 3.466+00 -4.206-01 8.641-01 2.765-01 5.110-01 9.968-01  surf= 1 23
col 2 1.090+00 4.258+00 3.794+00 -9.200-01 3.191-01 -2.277-01 3.649-01 9.968-01 z= 13 inc 2 36
ter 2 1.090+00 4.258+00 3.794+00 -9.200-01 3.191-01 -2.277-01 3.649-01 9.968-01 energy cutoff 36
bank 1 2.177+00 2.026+00 3.079+00 4.206-01 -8.641-01 -2.765-01 5.110-01 9.968-01 p annihilat 22 36
sur 2 4.184+00 -2.097+00 1.760+00 4.206-01 -8.641-01 -2.765-01 5.110-01 9.968-01  surf= 1 37
col 2 6.510+00 -6.876+00 2.306-01 5.012-01 8.111-01 3.016-01 1.986-01 9.968-01 z= 13 inc 3 44
ter 2 6.510+00 -6.876+00 2.306-01 5.012-01 8.111-01 3.016-01 1.986-01 9.968-01 energy cutoff 44
x/f\
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Event Log Events

e banked events

e splits

 surface crossings
e particle production
e DXTRAN spheres
 collisions

e terminations
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Event Log Track Information
* Position
* Direction
* Energy
Weight
e Cell Number
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Event Log Facts
e One particle can generate numerous entries.

* |n atext editor, this information Is one-
dimensional and difficult to comprehend.

Together, these two act as deterrents and the
Information goes unused.
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How ELA Helps

* [Information Is presented in a two-dimensional,
hierarchical tree.

* Particle information is color coded.
* Weights out of the weight window bounds are flagged.
» Data selected by event.

e Some information filtering.

P
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Sample Event Tree Display

lal Event Tree Display

B 231 source p < Random Mumber: 22 = ﬂ
|L:|_22a-| Bank p annihilat <1> Event Type: ter in oell #1
J7s1 Surface 1 .
- toff (T, — Loczation:: X: 2.177+00 Y= 2.026+00 A= 3.07%+00
Aty EUONL (TR ey Direction=: U: 5.085-01 T: 4.733-01 W: 7.193-01
BH-2Za? Bank p annihilat <1=
|:2351 Surface 1 Energy: 1.400E+01
3611 energy cutoff (Terminated) Cell #1 Welght Window bounds: 0.20 te 1
L0 i produciion (Terminatea) T iflf Heiont: 2.565E-01
B 252 source p
—1as1 Surface 1
—16s1 Surface 2
—17s1 Surface 3
L 17t1 escape (Terminated) L
Close Tree Display Event Lines: 8 o < Font Font = Clear Text Font Size: 12
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Surface Tallies

For some applications, surface tallies may be
the desired means to obtain a result.

ELA has a “Surface Analysis” option that
filters event log information by surface.
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Surface Analysis

Query any given surface by particle and event
type.

Report the top tracks by weight and how these
welghts compare to the average weight for
tracks In the event log crossing the surface.
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Surface Analysis Advantage

Lets the user quickly find those tracks that are
the major contributors to the variance.

Then, the tree can be used to investigate this list
of top offenders.
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Sample
Surface
Analysis
Display
(top)

/‘\

ELA:
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Event Log Analyzer

¥ Surface Analysis Display
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MNumber of type

#w&¥% RHyvent Log Results:
Mean i1 1.7%3087=-04

%% Dorticle Type

&% Surface

#%% Number of Top Welghts
*#%% Hyaent Type

' banked particles is R12 for ALL event Ltypes

J*=td)
{mean - I*=td) &
{mean - 2+*=td) &
{mean - 1*std) &

the mean & (mean
(mean + 1*std) &
(mean + 2*=td) &
J*xztd)

than [(mean +

2%*=td]
1*=td)

{mean -
{mean -
the mean
+ 1#*std)
(mean + 2*=td)
(mean + 2*std)

Surface 15 ##ee¥

5.422123=-065

#kwd¥ Digtribution of Welights for Surface 1959 *essw
Mumber legs than (mean -
HNumber between
Number between
Number between
Number between
Number between
Number batween
MNumber greater

Th
242
34
15
]

4

q
3z

{1 8td. Dev.]

xxxx® The TOP 10 Welghts #%%%% for ALL event types

Random Number Welght 2td. Dews. Above Me=an Energy Fenerated
213624 2.2R%2-02 408.1 1.08%<+00 dxt
12R358 1.020=-02 182.5 3.38%=400 dxt
ThEEA S.617=-03 171.8 4. 877=+00 dxt
41800 B.h42=-03 1R2.3 S.%11=+00 dxt
125435 2.282=-03 38.3 2.042=+00 dxt
162255 1.67%=-03 27.3 6.332=+00 dxt
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Sample
Surface
Analysis
Display
(bottom)
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125157 1.185e-03 13.3 4.223=+00 dxt
2311238 1.003e-03 1s.0 9.2607=+00 dxt

EEEEEERRERREEEEEEERE R R LR EEREEERE R EEREERRR R EEERERRRRREEELERR R
EFEEEEERRERREEEEEEERER R LR EREERRE R R EEERER R R ELEEERR LR E

Details for the top 10 weights for ALL ewvent types

Weight : 2.28%E-02

C=ll = 102

Pogiticon = R.B816400 1.800402 4.74%400

Directicon = -2.209-02 9.258-01 1.746-04

Energy : 1.05%+00

From Banked EW : 41811 Banked Generated By :@: dxt

FEEEEEEEEEREEEEEEEEEEREEEEEEEEEEEEELREEEEEEEEEERERREEEEEEEREEEREERERERLERL R

Welght - 1.020E-02

Cell = 10z

Pogition = 3.815+00 1.8300+02 -d.322+00

Direction = -4.867-01 8.5%61-01 1.738-01

Energy I s 3 RR o

From Bank=ed EW : 125333 Banked Generated By :=: dxt

ke e R R R R R e

< Font Font > Clear Text Close Display Font Size: 12
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Examples
* Multiple “top events” at the same energy.

e Position & direction show random walk from
one cell to another where importances are
drastically different.
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The Paradigm

ELA is not a black box. It is a diagnostic tool.
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Odds & Ends
e \Works with MCNP Version 5.1.50 onward.
* Not yet released with MCNPS5 distribution.

e Have Included more detailed instruction on Its
use in the LANL Advanced Variance Reduction
class.
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File View

ELA: Event Log Analyzer

UNCLASSIFIED

haELA 1.0 @ fhome/martz/programs/ela/versl

Yelcome

-

Event Info

Rerqjuired
Data

Event Tree

Surface Analysis

ELA

Event Log Analyzer

Yersion 1.0
for

MCNP

Started at Thu Sep 28 14:45:55 2006
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RdELA 1.0 ® fhomemartz/programs/elafverst

File View

Welcome | Event Info Re[?:ti;ed Event Tree | Surface .P.nalysis_

LA-UR-06-7796

Number of Event Occurances

adj split 0 fluoresce ] (namf) 0  une track ]
annihilat 30 gxglmg 0 (nam) mg 0 wwe split 22
anger e- 0 imp split o muel int 0 wws split 66
bremsstra 0 knoek e- o photo e- 0 wwisplit o
compt e- 0 k x-ray o photonmel @ Suwrface 1245
decay 0 (nxd) mg o pair e- o Terminate 607
dot track 0 (nxg) 436  pair e+ 1 Source 1
eft split 0 nxgjmg O recoil o Bank 606
Total 3013

L =

@
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Required

Event Info Data

Welcome

-

Event Tree

Weight Window Energy Groups

MNumber of Cells |19

Clear All |
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hadELA 10 @ ’home,’martz,’program5,,’ela,.'ver51

File View

v

Reqjuired

Welcome | Event Info Data [ Event Tree [ Surface Analysis

Tree Display | Event Display | Options

Show Color
M Warnings |#EEDDE|E|

[ Bank Lahels |#FF??DIZI

E Neutrons [#0000FF
¥ Photons |#2E8EIET
_| Electrons |#FFA5DD
_| Positrons |#An5220
Clear All Use Defanlts

Le =l
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File View

’ho me,,’martz; programs,'ela,.’versl

Required

Event Info Data

Welcome

Tree Display | Event Display | Options

Event Tree

Surface Analysis

Show Show Show Show

W adj split N fluoresce H (nanf) B unc track
W annihilat W (gxg) mg B (nym) mg B wwe split
H auger e- M imp split B nuel int B wws split
W bremsstra N knock e- W photo e- W wwt split
W compt e- M kxray B photormel | Surfaces
E decay E (nxf) mg H pair e-

B dxt track o (nxg) M pair e+

N o/t split N (nxg) mg H recoil

De-select All Select All

L
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|V ELA 10 @ ,.’homefmartz;programs,'ela,.’versl

File View

Welcome | Event Info RE(aRg Event Tree
Data

Particle Type |p &/
Surface Number [19
#of Top Tracks |5
Event Type 3

Clear All |
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Conclusion

Provided a useful tool to Monte Carlo
practitioners so that they can make better use of
the MCNP event log in tuning their problems
that use variance reduction.

» Los Alamos Slide 28
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