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1.0 Executive Summary

A number of codes perform simple photon physics calculations. The nuclear industry is lacking
in similar tools to perform simplified neutron physics shielding calculations. With the increased
importance of performing neutron calculations for homeland security applications and defense
nuclear nonproliferation tasks, having an efficient method for performing simple neutron
transport calculations becomes increasingly important.

Codes such as Monte Carlo N-particle (MCNP, reference 1) can perform the transport
calculations; however, the technical details in setting up, running, and interpreting the required
simulations are quite complex and typically go beyond the abilities of most users who need a
simple answer to a neutron transport calculation.

The work documented in this report resulted in the development of the NucWiz program, which
can create an MCNP input file for a set of simple geometries, source, and detector
configurations. The user selects source, shield, and tally configurations from a set of pre-defined
lists, and the software creates a complete MCNP input file that can be optionally run and the
results viewed inside NucWiz.

2.0 Significant Accomplishments

The following sectionslist accomplishments for this grant, each based on the background and
capabilities of the NucWiz program as outlined in the proposal.

2.1 Overview of the NucWiz Program

NucWiz isaprogram that can set up and run MCNP calculations. The input fileis constrained to
a number of simple geometry, source, and tally configurations. The interface allows a user to
specify a simple geometry configuration, select from specific source geometries, and then
specify tally types and locations. Once the user specifies these parameters, NucWiz generates a
complete MCNP input file that can be run from within NucWiz. The output file can also be
viewed directly from NucWiz.

NucWiz is designed to create simple geometries with ssmple sources and simple tallies. The
possible configurations are constrained to the types specified in Table 2.1. Thissimplification
allows for 100 shield/source/tally combinations. Only one source and one shield geometry is
allowed per input file; however, multiple tallies and tally configurations are allowed.
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Table 2.1 Shield, Source, and Tally Configurations Supported by NucWiz

Shield Geometry Sour ce Tally
None Point Point Detector
Slab Rectangular Parallel epiped Rectangular Parallelepiped
Rectangular Parallelepiped Sphere Sphere
Sphere Cylinder Cylinder
Cylinder Surface

NucWiz creates an MCNP input file by allowing the user to make choices in three primary
elements:

1. Geometry, where the surfaces, cells, and optionally materials are generated.
2. Source, where surfaces, cell, the source definition, and optionally materials are generated.
3. Talies, where the surfaces, cell, tally definition, and optionally materials are generated.

NucWiz automatically creates the surfaces, cells, and materials for these elements, allowing the
user to focus on the elements of the input file and not the details of how the file will be
generated.

The user can create the geometry, source, and talliesin any order. NucWiz dynamically creates
the input file. Aseach element is added to the input file, the input file is completely regenerated
to include this new element. NucWiz detectsif any of these elements interfere with each other
and issues an error message, athough the user should take care to avoid entering interfering
elements because there still may be configurations that are not accurately detected.

Figure 2.1 shows the main window of the NucWiz program. Asthe geometry is created, the
three-dimensional plot window shows the objects as they are created. At the sametime, the
input window is updated to show the MCNP input file that has been created. The main menu has
options for the user to specify the Geometry, Sour ce, Physics, and Tallies. Figure 2.1 showsa
point source, a slab shield containing steel, and a spherical tally on the other side of the slab
shield. Theinput that has been created is shown in the input window.
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Figure2.1 The NucWiz Main Window

2.2 Supported Shielding Configurations

Because NucWiz is intended to be a ssmplified neutron transport calculation tool, only a limited
set of geometric configurations are available. An initial geometric set of shields was developed
consisting of slabs, spheres, boxes, and cylinders.

For al of these geometries, the graphical user interface (GUI) creates a large outside world
sphere to contain the geometry. The sphere is large enough to contain the source, geometry, and
tally regions. Theinitia set of geometries include the following:

1. No shield geometry: The sourceisdefined in air or void.

2. Slab shield geometry: The user can define a single slab geometry or multiple slabs with
different shield compositions. This configuration alows for a simple source/detector
pairing with slab shields in between.

3. Box shield geometry: The user can define a box or multiple box (also called a

rectangular parallelepiped) shields with different thicknesses and compositions encased
inside each other. The sourceis either inside or outside the box.
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4. Sphere shield geometry: The user can define a sphere or multiple sphere shields with
different thicknesses and compositions encased inside each other. The source is either

5. Cylindrical shield geometry: The user can define a cylinder or multiple cylinders
encased inside each other. The source is either inside or outside the cylinder.

Once a user selects a geometric configuration, NucWiz generates all of the surfaces required to
make the geometry and creates the cells. Figure 2.2 shows a spherical shield geometry with a
central internal volume surrounded by three spherical shields.
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Figure 2.2 Spherical Shield Geometry
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Figure 2.3 shows acylindrical shield geometry with a central cylindrical volume and three
cylindrical shields. Theinput fileis displayed along with the cylindrical geometry creation
panel.
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Figure 2.4 shows arectangular parallelepiped shield geometry with a central rectangular
parallel epiped volume and three rectangular parallelepiped shields. The input fileis displayed
along with the rectangular parallelepiped geometry creation panel.
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Figure 2.4 Rectangular Parallelepiped Shield Geometry

2.3 Supported Source Configurations

NucWiz aso includes a limited set of source configurations. Supported sources are a point
source, sphere source, cylinder source, and box source. Only one source geometry is allowed in
thisinitial implementation.

A panel is used for setting the source geometry parameters. The user can also specify a source
weight and energy distribution.
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Figure 2.5 shows a plot of the geometry and input file created for a spherical source
configuration. NucWiz created the source definition (SDEF) in the input file to correspond to
the spherical source.
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Figure 2.6 shows a plot of the geometry and input file created for a cylindrica source
configuration. NucWiz created the SDEF in the input file to correspond to the cylindrical
source.
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Figure 2.7 shows a plot of the geometry and input file created for a rectangular parallelepiped
source configuration. NucWiz created the SDEF in the input file to correspond to the rectangul ar
parallel epiped source.
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Figure 2.7 Rectangular Parallelepiped Source Configuration

2.4 Supported Tally Configurations

In addition, NucWiz contains a limited set of taly configurations. Tallies that are supported
include the following:

1. Point detector

2. Surfacetaly with optional surface splitting to provide a profile across the surface

3. Cdl volumetally including a spheretally, cylindrical tally, and rectangular parallelepiped
tally.

Multiple tally regions are supported. If acell tally is specified, the program creates the geometry
for thetally.
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A number of tally response functions are supported. Supported conversion factors are those
specified by the National Council on Radiation Protection and Measurements, the American
National Standards Institute, and the International Commission on Radiological Protection. The
standards can be converted to provide results in either Rem/hr, mrem/hr, or Sieverts.

To add surface tallies to the input file, the user can select from a list of tally volumes and then
specify the surface to tally on. In Figure 2.8, the object is a box, when the user clicks on the
Surface numbers column, NucWiz displays a list of objects. When the user selects an object,
NucWiz displays a list of box surfaces to tally on. The surface is not a number but a surface
location on the object.
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Figure 2.8 Creating a Surface Tally
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Figure 2.9 shows a plot of the geometry and input file created for a spherical tally configuration
consisting of three volume tallies. NucWiz created the geometry and tally definitions in the
input file to correspond to these tallies. The panel used to create these tallies is also shown.
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2 SPHTalM4 X O ® b (A1 Homet At End)

3 SPHTal24 X | ] ® ® (Home)iEnd)
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@ File Created by meshield
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Figure2.9 Spherical Tallies
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Figure 2.10 shows a plot of the geometry and input file created for a cylindrica taly
configuration consisting of three volume tallies. NucWiz created the geometry and tally
definitionsin the input file to correspond to these tallies. The panel used to create these tallies is
also shown.

7 meshield - meshield]

Fle Geometry Source Physics Talies Input Run Edit Yew Window Help
Dl &%
o File Created by mcshield
I e e e S S s
P b S D g e P 2 i -6 4 -5 ScynTal:ld
File Mot Found: usr.p 3 a -3 7 -8 §CYLTal:24
4 ] -10 (3 :-1 :2) (6 :=4 :5) (9 :-7 :8) $outsideworld
— 5 ] 10 Soutsideworld
B mcshield1
S S S
Hum... [ Mame Show | Calor | Soid | Trans C"(i'f)‘(”;’)'eP'U‘V\“"WW‘WfFE‘VCESEK s gurdasssstsr eslli CYLTAD e
1 CvlTakd X ] X X (uRICdown) . e e
3 CviTal14 X O X X (Al Home)( At End) Pitch 1 px 10
4 CvlTal2a X [ ] X * (Fom:JE[E)m‘g‘ Eg:\a‘ % 2 px 30
insert)(Delete; s e
2 ousde. ¥ [] % sy Rotate | | e @
3 Surfaces for cell: C¥LTal:14
S
4 py 10
5 py 30
6 <y 5
5 e et s s e A
&  Surfaces for ecell: CYLTal:24
(R
7 pz 10
8 pz 30
8 cz 5
o S e S e S
c  Surfaces for cell: outsideworld
Pt S s e R
10 = 12.5 12.5 12.5 45.46633
o Tally information created by NucWiz
f4:n 1
fed  CYLTal:4
£14:n 2
fcld  CYLTal:14

Click "New" to add a new tally
Port | Swface | sphere Cyinder |Box |

# | Par | Name |Mat# [Den %Base |VBase |7Base |Llen |Rad | fids | se

4 n Cil. 10 0 s Paralel ta X

“ 0 . 10 E Paralel ta ¥

24 n Cl. 10 R Paralelto 2

Hew

< | &
addtional Data  Tally = [ 14 Conversion Fackor | None x| [mremibr |

I
Figure2.10 Cylindrical Tallies
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Figure 2.11 shows a plot of the geometry and input file created for arectangular parallel epiped
tally configuration consisting of three volume tallies. NucWiz created the geometry and tally
definitionsin the input file to correspond to thesetallies. The panel used to create thesetalliesis
also shown.

i meshield - meshield1

Fle Geometry Source Physics Talies Input Run Edt Yiew Window Help

DM ‘28 &%

< File Created by mcshield
[FOUND: stndrd.n wsing DATAPATH ENVIRONMENT WARIABLE==3 C:\Program Files\LANLYisedistndrd.n 1 0 123 -4 -5 -6 GSREPTal:4
[FOUND: stndrd.p using DATAPATH EMVIRGNMENT WARIABLE==3 C:\Program Files\LANL\Visedistndrd, p

File Mot Found: usr.n 2 a 783 -9 -10 -6 $REPTal:14
Fi‘ENUtFUund;usr:p 3 o 72 11 -9 -3 -12 SRPPTal:Z4
4 o -13 (-1 : -2 : -3 : 4 : 5 : 6) Soutsideworld
(=7 = =8 B =30 § g L0 & B W d s on Sl w9 ow D i AZ)
B meshield! 5 o 13 Soutsideworld
. Mame | Show [ Color [ Solid [ Trans [wire | C\i(ik)\gt:)!ePIDW\ﬁndDWw L I
RPPTak4 X (up)(down) MoveTowd |¢  Surfaces for cell: REPTal:d
RPPTaL14 X (Al Home); &t End) Pilch R e
RPPTal24 X (Home)(End) Rall 1 px 7.3
(Insert)(Delete) Rotate “ert -
outside X : 2 py -2.5
(Pg up)(Pg Dwvn) Retate Hor: 3 pz -2.5
4 px 12.5
5 py 2.5
6 pz 2.5

7 px -Z.5
g8 py 7.5

¢ surface rsused: 3 pz -2.5
3 px 2.5

10 py 12.5
< surface reused: & pz Z.5

< surface reused: 7 px -2.5

< surface reused: 2 py -2.5
11 pz 7.5

o surface reused: 9 px 2.5

< surface reused: 3 py Z.5
17 wmw 17 5

Click "Mew" to add a new tally
Point | Surface | Sphere | Cylinder Box |

# [Par [Mame [mar# [Den [ %cent [vcent [zcent [#len  [¥len [Zlen [sel |
4 n ReP.. 10 5 5 5
14 n RPP.. 10 5 5 5
24 RRP.. o s 5 5
New
Additiorial Data Tally = | 24 Corversion Factar | Hone x| [mremir ]

| —

Figure 2.11 Rectangular Parallelepiped Tallies

2.5 Supported Data

To create a complete running input file, additional data, most importantly about materials, must
be supported.

Under this work, the material library from the Visual Editor (reference 2) was transferred to

NucWiz. Additionaly, the neutron material library was updated to include materials listed in
reference 3.
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Figure 2.12 shows the updated material library window highlighting the composition of fertilizer
as provided in reference 3.

Materials E'
Close
Nurnber | Standard Matetials | Censiky A
374 Explosive Compound AR, 0.000000
376 Explosive Compound MC, 0.000000
37a Ferrous SulfateStandard Fricke), 0,000000
Fertilizer {Muriate of Potash),
282 Gadolinium, 0.000000
354 Gallium Arsenide, 0.000000
336 Gasaline, 0.000000
335 Glass, Borosilicate (Pyrex, 0,000000
390 Glass, Lead, 0.000000 w
< >
Murnber Iser Materials Densiky
< >
Elernent Zaid Fraction Percent ~
1 Hydrogen 1001,70c -Ge-005 0.00
g Oxygen a0le, 70c -0.000717 .07
11 Sodium 11023, 70 -0,0057 35 0.87
12 Magnesium 12024,70c -0.00016 0.0z
12 Magresiurn 12025, 70c -2, 1e-005 0.00
12 Magnesiunm 12026, 70c -2, 4e-005 0.00
16 Sulfur 16032, 70c -0.000151 0.0z
16 Sulfur 16033, 70c -le-005 0.aa Z
1 SoalFre 1S4 - T s [alnini
< >

Figure2.12 Material Library Window

2.6 Running FilesCreated in NucWiz

Once an input file has been created, it can be run inside NucWiz. The user selectsthe input file
to run and the executable to use (either MCNP5 or MCNPX), and then selects the Run option.
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Figure 2.13 shows an example of running an inpuit file created by NucWiz using the MCNP5
executable. Complete details on running files created in NucWiz can be found in Appendix A.

Execute MCNP E|
Close  Run  MardPad

Current Directary -= | | F:A=BIR_DOE_2008_phasel test

Command -= | | C:Program Files\L ARNLMWCHNPSbinbindow smcnps exe
[ Cverwrite outp, mctal, runtpe, eto. files
. |th . Browese command executed successiully
ng = = L |C:Program Files\ L ARMLWICHMPSbin W vindowsmonpS . exe inp=hox_s
naime = |jbl:|><_shld|
outp = |
runtpe = |
mctal = |
£ >

Figure 2.13 Running the NucWiz Input File

2.7 NucWiz Plot Options

NucWiz implements DirectX© for all geometry visualization. DirectX comprises the graphics
libraries developed by Microsoft for three-dimensional geometry visualization. NucWiz is
designed using the DirectX 9.0c libraries, allowing for backwards compatibility with the
Windows XP© operating system. Higher library versions only work with Windows Vista© and
Windows 70©.

To use NucWiz, the user must install the DirectX 9.0c End-User Runtime libraries from the
Microsoft website:

http://www.microsoft.com/downl oads/detail s.aspx?di spl ayl ang=en& Familyl D=2da43d38-db71-
4clb-bcba-9b6652cd92a3

Using the DirectX graphics libraries allows NucWiz to take advantage of state-of-the-art
graphics capabilities and potentially the hardware acceleration available for DirectX
applications.

With thisinitial implementation, only spheres, boxes, and cylinders are supported. These objects
are standard graphics objects that can be created by DirectX. Additionally, DirectX has
functions for the many vector calculations required for three-dimensional visualization
applications.

Page 18



Phase 1 Final Report
Graphical User Interface for Simplified Neutron Transport Calculations

By default, NucWiz will show athree-dimensional perspective of the geometry. On theright
side of the plot window is a pull-down menu that allows the user to change the view basis to the
six orthogonal views along with an isometric view, identified as XYZ. Theright side of the plot
also has an Axistoggle that allows the user to turn on and off the display of the axis.

- sphere_geom.mcshield

[T | Name | Show ‘ Colar ‘ Salid | [ra— |V\l1re | Click in the Plot Window to use these key functions
[=-30-=) Wawy
1 Sphere.. X % b3 (U)o Mave Toward
2 SphereS.. K
4 sourceb.. X
3 outside... X

K X (A1 Home)( A1t End) Pitch

X X [(Home)(Enc) Fall

" ¥ (In=ert)(Delete) Rotste Vert
(P up)(Po Doven) Rotate Horiz

O

bAoA -
Makerials

v Show Axis

#|hame |
1 SphereGe. ..
2 Sphereshi...
4 sourceboxl

3 outsideworld

Figure2.14 Three-Dimensional Geometry Window

Note that all geometries appear as a sphere, because NucWiz creates the outside world, and this
isalways outside a sphere. By default, this outside world is set to atransparent sphere, because
typically this sphereis not of interest to the user.
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On the top of the plot window isalist of the bodies that have been created. The numbers listed
do not refer to cell numbers but to object numbers. NucWiz gives a default name to each of the
objects. These names can be changed to something more meaningful to the user.

In this example, the objects are listed in nonsequential order (1, 2, 4, 3), but, in the input file,
these objects are assigned cell numbers that are sequential (1, 2, 3, 4). So it isimportant to not
confuse the object number with the cell number. With NucWiz, cell numbers are only assigned
on creation and, until that time, different elements are referred to with these object numbers.

EE'sphere_geom.mcshield

D | Mame | Shawr | Color | Zalid | Fr— | Wire | Click in the Plot windaw to use these key functions
(=-)(-=) awy
1 SphereGeom1 bt . ® ® (U o) tave Toward
2 SphereShieldl dettas X D b4 H (Al Home ) Al Encl) Pitch
4 zourcebox " . ® X (Home)(End) Rall
. (InseriDelete) Fotate Wert
3 outskdeworld = * (Pg Up)(Pg D) Rotate Horiz

Figure2.15 Object List

The row for each object has a number of display options. By clicking in the different columns,
the user can change the display of any of the objectslisted. By clicking in the Name column, the
user can set the name for the object. By clicking in Show, the user can choose to hide or display
the object. The Color column allows the user to select the color of the object. An*“X” inthe
Solid column causes NucWiz to display the object as solid; an “X” in the Trans column causes
NucWiz to display the object astransparent. An*“X” inthe Wire column alows the user to
display awire frame around the objects.

Note that, to show an object as transparent, the user must unselect Solid and select Trans,
because solid supersedes transparent.
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In this example, to hide the outside world sphere, the user would remove the “X” in the Show
column on object 3 (by clicking in that colum). To make the shield cells (objects 1 and 2)
transparent, the use would turn off Solid and turn on Trans by clicking in the appropriate
columns. The resulting geometry plot is shown below:

EE'sphere_geom.meshield EJE|S|
e | HEnE | Showe | Callar | Zglid | T | Wiire | Click in the Plot Window to use these key functions
[=-0-=) Y aw
1 SphereGeoml ® | X b3 (UpCdaer) Move Toward
2 SphereShield! deftas X . = * (AR Homell At End) Pitch
4 szourceboxl ® . ® H (Home)(Enci) Rall
7 (InzertiDelete) Rotate Yert
3 | outsideworld 0 = K (g Lp)(Pg D) Ratate Hariz
Update
wYZ -

Materials
/\/ [ Show Axis

1 SphereGe...
Z  aphereshi,..
4 sourceboxl

3 ouksideworld

Figure 2.16 Wire Frame Geometry Display
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The isometric view of the geometry can be changed to a cross-sectiona view by selecting the
appropriate basis view in the pull down menu on the right under Update. Shown below isan
XY view of this geometry that can be displayed by selecting the XY option in the pull down
menul.

EE'sphere_geom.meshield

MM | Mame | Shirer | Calor | Zqlid | Trere | Wire | Click in the Plot Window to uze these key functions
(=-1(-=] faw
1 SphersGeorm X . L b (up)down) Maove Towvard
2 SphereShield!deftas X D L 4 (A Home){ &1 End) Pitch
4 sourceboxl " . ® " (Home)(Enc) Rall
. (InsertiDelete) Rotate Yert
3| odisideworid O x # (P upI(Py D) Rotate Horiz

Update

[

L Ge...
2 3sphereshi...
4 sourceboxl

3 outsideworld

Figure 2.17 Cross-Sectional View of the Geometry
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The user also has anumber of options for moving the display in three dimensions. The user can
change the geometry using special keys as outlined in the table below.

Table 2.2 Three-Dimensional View Display Keys

Keys Action
Leftarrow Right Yaw: Movetheview either left or right.
Arrow
Uparow Down Vicinity: Movetoward or away from the geometry.
Arrow
Alt-Home Alt-End Pitch: Move the view up or down.
Home End Roll: Rotate about the axis coming out of the plot plane.
Insert Delete Orhit: Rotate the view about the vertical axis.
Page Up Page Orbit: Rotate the view about the horizontal axis.
Down

By using different combinations of these keys, the user can move through the geometry in three
dimensions.

In addition to the top list of objects, alist on the right also included. Clicking on the objectsin
the list on the right brings up the window used to create the object, allowing the user to edit the
object.

3.0 Project Activities

In general, the project followed the guidelines provided in the proposal. The project team
decided early on to develop a stand-alone program to create and run the MCNP/X input files
instead of enhancing the Visual Editor to create the files. Asanew program, NucWiz is
independent of the complicationsin the Visual Editor associated with the inclusion of the MCNP
Fortran code as part of the Visual Editor executable. The Visual Editor can be used in
combination with NucWiz to allow the simplified NucWiz models to be enhanced in the Visual
Editor All of the sources, shield configurations, and tallies specified in the proposa were
incorporated into the NucWiz program.

The addition of tally splitting surfaces went beyond the current scope but does not detract from
the capabilities of NucWiz, because thisis a specialized capability that allows atally region to be
divided into smaller segments.

Additionally, biasing in the form of importances was beyond the scope of thisinitial work and
will be pursued if future funding becomes available. The input window has a user section that
allows the user to specify importances, but currently these are not automatically generated by
NucWiz.
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4.0 ProductsDeveloped

The primary product developed from this Phase 1 project istheinitial release of the NucWiz
program. Thisinitial release will be demonstrated in the Visual Editor workshops and may be
distributed as a beta rel ease through these workshops to get user input on its capabilities.

5.0 Detailsof the NucWiz Software Program

The NucWiz program was written in C++ using Microsoft Visual Studio© 2008. The current
version of NucWiz is 2S, released in May 2010.

In this new approach to developing a GUI for creating MCNP input files, the project team
decided to use the DirectX© librariesinstead of the OpenGL®© libraries. DirectX is recognized
asthe industry standard for gaming engines and gaming software. By using DirectX, advanced
software and hardware support can be accessed to create and manipulate the graphics.

The project team also decided to use the DirectX 9 libraries to be compatible with older
operating systems. The current release of DirectX 11 will only run on Vista© and Windows 7©.

Nucwiz is compiled using the following DirectX library:

C:\Program Files\Microsoft DirectX SDK (August 2009)\Lib\x86

The following library files must be included when linking:

d3dxof.lib, dxguid.lib, d3dx9d.lib, d3d9.lib.

To run the NucWiz program, users must download the DirectX 9.0c runtime libraries or they will
receive an error message indicating that the libraries cannot be found. Thislibrary can be
downloaded from the Microsoft website. As of thiswriting, the library can be downloaded at
thislink:

http://www.mi crosoft.com/downl oads/detail s.aspx?displayl ang=en& Familyl D=2da43d38-db71-
4c1b-bcba-9b6652cd92a3

NucWiz was tested by verifying that the filesit created could be runin MCNP/X both from
within NucWiz and also at the command prompt. The NucWiz user’s manual can be found in
Appendix A with complete details on how to run the program.
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Appendix A NucWiz User’'s Manual
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1 Introduction

NucWiz is a program that can set up and run Monte Carlo N-particle (MCNP) calculations. The
input file is constrained to a number of simple geometries, source, and detector configurations.
The interface allows a user to specify a simple geometry configuration, select from specific
source geometries, and then specify detector types and locations. Once the user specifies these
parameters, NucWiz generates a complete MCNP input file that can be run from within NucWiz.
The output file can also be viewed directly from NucWiz.

NucWiz is designed to create simple geometries with simple sources and ssimpletallies. The
possible configurations are constrained to the types specified in Table 1.1. Thissimplification
allows for 100 shield/source/tally combinations. Only one source and one shield geometry is
allowed per input file; however, multiple tallies and tally configurations are allowed.

Table 1.1 Shield, Source, and Tally Configurations Supported by NucWiz

Shield Geometry Sour ce Tally
None Point Point
Slab Rectangular Parall€el epiped Rectangular Parallelepiped
Rectangular Parallel epiped Sphere Sphere
Sphere Cylinder Cylinder
Cylinder Surface

NucWiz creates an MCNP input file by allowing the user to make choices in three primary

elements;

1. Geometry, where the surfaces, cells, and optionally materials are generated
2. Source, where surfaces, cell, the source definition, and optionally materials are generated
3. Tallies, where the surfaces, cell, tally definition, and optionally materials are generated.

NucWiz automatically creates the surfaces, cells, and materials for these elements, allowing the
user to focus on the elements of the input file and not the details of how the file will be

generated.

The user can create the geometry, source, and talliesin any order. NucWiz dynamically creates
theinput file. Aseach element is added to the input file, the input file is completely regenerated
to include this new element. NucWiz detectsif any of these elements interfere with each other
and issues an error message, although the user should take care to avoid entering interfering

elements because there still may be configurations that are not accurately detected. For example,
the code will allow the user to make a source cube that is larger than a shield cube aslong as the
two elements don't intersect.



2 Creating the Geometry

To create an input file, the user must specify at a minimum a source configuration then
optionally a shield configuration and tallies. The Geometry window can be displayed by
selecting the Geometry option from the main menu or by right clicking in the plot window and
selecting Geometry. Either method brings up a tabbed window to choose among the possible
geometry options, as shown below:

Geometry E|

Close Update Delete_selected

sphere | Cylinder | Slab | Box |

¥ center | Y center I center

Radiuz |5

Detta Wicth | Mt # | Density | Mame | Sel |
care

Ml

Figure 2.1 Geometry Creation Window

The default geometry is a sphere, with optional spherical shields. The user can define the
dimensions of the source inner core and optionally add other shields and their materials. The
inner core for a sphere consists of the X, Y, and Z coordinates of the center of the sphere along
withitsradius. Inthe example above, the sphereis set at (0, 0, 0) with aradius of 5 cm.

Theword “core” is used to refer to the central volume defined by the geometry information. For
example, the core region is defined by the valuesin the X center, Y center, Z center, and
Radiusfields. Thecoreislisted in the shield list below the coordinate fields to allow the user to
assign amaterial and name for the core region.

2.1 Spherical Shields

To create spherical shields, select the Spheretab in the Geometry window and specify the X, Y,
and Z location for the center of the interior sphere along with the radius. These values define the
interior volume of the sphere.



To add spherical shields, click on New in the first column of the shield list, and enter the
thickness for the spherical shield. Once a user enters a thickness, NucWiz automatically offers
another line designated New. Next, click in the Mat # column to set amaterial for this shield
(see Section 3 for more information on setting materials). Other shields can be added by clicking
on New in the first column for each additional shield and setting the thickness and material as
was done for the first shield. To create the geometry, select Update at the top of the Geometry
window, and the cells, materials, and surfaces will be created in the input file. Figure 2.2 shows
an input file consisting of three spherical shields, each 5 cmthick. Thefirst and last shields
contain steel, and the middle shield is composed of |ead.
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Figure 2.2 Spherical shield geometry
2.2 Cylindrical Shields

To create cylindrical shields, select the Cylinder tab in the Geometry window and specify the
X, Y, and Z location for the center of the base of the cylinder along with alength, radius, and
direction for the axis of the cylinder. These values define the interior volume of the cylinder.

To add cylindrical shields, click on New in the first column of the shield list, and enter the
thickness for the cylindrical shield. Once a user enters a thickness, NucWiz automatically offers
another line designated New. Next, click in the Mat # column to set amaterial for this shield



(see Section 3 for more information on setting materials). Other shields can be added by clicking
on New in thefirst column for each additional shield and setting the thickness and material as
was done for the first shield. To create the geometry, select Update at the top of the Geometry
window, and NucWiz creates the cells, materials, and surfacesin the input file. Figure 2.3 shows
an input file consisting of three cylindrical shields, each 5 cm thick. Thefirst and last shields
contain steel, and the middle shield is composed of |ead.
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2.3 Sab Shields

Figure2.3 Cylindrical Shield Geometry

To create slab shields, select the Slab tab in the Geometry window, and specify the minimum
and maximum X location for the slab. All slabs are created along the X axis. These values

define the first slab.

To add slab shields, select New in the first column of the shield list, and enter the thickness for
the slab shield. Once a user enters a thickness, NucWiz automatically offers another line



designated New. Next, click inthe Mat # column to set amaterial for this shield (see Section 3
for more information on setting materials). Other shields can be added by clicking on New in the
first column for each additional shield and setting the thickness and material as was done for the
first shield. To create the geometry, select Update at the top of the Geometry window, and
NucWiz creates the cells, materials, and surfaces intheinput file. Figure 2.4 shows an input file
consisting of three dlab shields, each 5 cm thick. The first and last shields contain steel, and the
middle shield is composed of lead.
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Figure 2.4 Slab Shield Geometry

2.4 Box Shields

To create box (or rectangular parallelepiped) shields, select the Box tab in the Geometry
window, and specify the X, Y, and Z location for the center of the box with an x length, y length,
and z length. These values define the interior volume of the box.



To add box shields, click on New in the first column of the shield list, and enter the thickness for
the box shield. Once a user enters a thickness, NucWiz automatically offers another line
designated New. Next, click inthe Mat # column to set amaterial for this shield (see Section 3
for more information on setting materials). Other shields can be added by clicking on New in the
first column for each additional shield and setting the thickness and material as was done for the
first shield. To create the geometry, select Update at the top of the Geometry window, and
NucWiz creates the cells, materials, and surfaces intheinput file. Figure 2.5 shows an input file
consisting of three box shields, each 5 cm thick. The first and last shields contain steel, and the
middle shield is composed of lead.
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Figure 2.5 Rectangular Parallelepiped Shield Geometry

3 Adding Materialsto the Geometry

The material for the inner core can be set by clicking in the Mat # column (see Figure 2.1) for
the cor e row, which brings up alist of materials as shown below:



Materials [E|
Close
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7 Mitrogen 7014.60c -0, 755636 75.56
& Coeygen 8016.60c -0,231475 23.15
15 Argon 18000,59¢ -0.012589 1.29

Figure 3.1 Material Library Selection Window

By default no material is entered for the core or shield regions. To keep this default, the user
should not select the material column.

When the user clicks on amaterial, the material number and density is set for the core region.
Once the user selects amaterial, the Material window closes. In the example below, concrete
(material 228) has been set for the 5-cm spherical shield region.
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Figure 3.2 Adding Materials to the Geometry Shields

To view materials and their compositions, the user should select the M aterials button in the
main window.

The material name and density are shown in the upper portion of the M aterials window, and the
composition of the material selected is shown in the lower portion of the window. In the
examplein Figure 3.1, air has been added to the inner geometry region of the sphere.

Currently, the user cannot create new materials but can only add materials that exist in the
material library. If new materials are needed, it is recommended that the user create these
materials using the MCNP Visual Editor and save these materials to the user library, which can
then be read by NucWiz.

If the Materials window does not show any materials, then NucWiz cannot read the material
files. The material files are named “stndrd.n” and “stndrd.p.” NucWiz can find the material files
if they are located in the same directory as the NucWiz executable or if they are placed in the
“Vised” directory beneath the directory specified by the DATAPATH environment variable.

When MCNP isinstalled on a computer, the installation script will generate aDATAPATH
environment variable showing the path to the MCNP cross-section directory. This variable can
be seen by opening a command prompt window and typing “set.” This command will show all
the environment variables. An example is shown below:
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ommand Prompt

Microzoft Windows XP [Uersion 5.1.26080]
C(C>» Copyright 1985%-288A1 Microsoft Corp.

C:sDocuments and Settings“Ounerlrset

ALLUSERSPROFILE=C:~Documents and Settings“~All Users

APPDATA=C:~Documents and Settings“~Owner“~Application Data

CLASSPATH=. ;C:~Program Files“Java“jrel.6.B_BA5~1ib“ext“QTJava.zip
CLIENTHAME=Conszole

CommonProgramFiles =C:“Program Files“Common Files

COMPUTERNAME=UECS

ComSpec=C:~WINDOWS“svstemd2-cmd . exe

CPU=1i386

DATAPATH=C:~Program Files“LANL~MCHPDATA

DISPLAY=localhost:=8

DESDE_DIR=C:“Program Files“Microsoft DirectH SDK {August Z2H0H86>-
FP_MWO_HOST_CHECK=MNO

HOMEDRIUE=C:

HOMEPATH=>Documents and Settings-Ouner

IFORT_COMPILER18=C:“~Program Files“Intel-Compiler~Fortran-~168.1._.821%
INCLUDE=C:~Program Files“Microzoft Uizuwal Studio~UC?8%~atl-include:C:“Program Fil
esMicrosoft Uisuwal Studio~UC?8mfcinclude:C:“Program Filez“Microsoft Uisual St
udio“~VC?8~include

INTEL_LICENSE_FILE=C:“Program Files“~Common Filesz“Intel-Licenses

LIB=C:“Program Files“Microsoft Uiswal Studio“UC?8“mfclib;C:sProgram FilessMicro
zoft Uizuwal Studio~UC?8~1lib

LOGONS ERVER=~~UECE

MSDevDir=C:“Program Files“Microsoft Uisunal Studio“~Common“~MSDeuv?8
MIMBER_OF_PROCESS0ORS =2

0% =Windows_NT

Path="C:“Program Files“Microsoft Directd SDK {August 20086>~Utilities“Bin~xB6";C:
~Program Files“Microsoft Directd 7.8 SDE {August 20853“Utilities“Bin“x86 ;C:“~MCHP
MmecnpSsbhinsWindows ; C:SProgram Files“LAHL“~MCHPS“mcnpSsbin“Windows ;C:\Program File
s Microsoft Uisuwal Studio“~Common“~Tools;:;C:“Program Files“Microsoft Uisuwal Studio™
Common~Msdev?8~BIM; C:~Program Files“Microsoft Uisuwal Studio“~DF?85\BIN;C:“Program
Files“HMicrosoft Uisual Studio“~UC2ESBIN; C-sWINDOWSssystem3Z ; CosWINDOWS ; C:~WINDOWS
~Eystem; CiProgram Files“Common Files“Roxio Shared~DLLShared“;C:“Program Files“(
ommon Files“Roxio Shared-?.@8“DLLShared>;C:“Program Files“Microzsoft SQL Server-70hd

Figure 3.3 DATAPATH Variable in Command Window

NucWiz uses this DATAPATH to find the material libraries. 1t looksfor a“Vised” directory
that is at the same level asthe MCNPXDATA directory. Inthe example above, the user would
need to create a“ C:\Program Files\LANL\Vised” directory and put the materia librariesin this
directory. If thisdirectory exists, NucWiz will be able to read the material libraries without
having the material libraries in the same directory as the NucWiz executable.

If the DATAPATH variable was never set by the MCNP installation, the user can set this
variable manually by right clicking on My Computer, then selecting the Advanced tab. Click
on the Environment Variables button on the bottom of thistab. Inthe Environment Variables
window, select New under System Variables.
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Once the shield configuration and materials have been defined, the user selects Update from the
menu at the top of the Geometry window to create the input file. To seetheinput file, select

I nput from the main menu. The input will now include the geometry information and all of the
material information. Notice that no particle mode has been set, so the materials default to using
neutron Cross sections.

Note also that an outside world sphereis created and, by default, set to transparent.

FEEpT
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Figure 3.4 Creating the Geometry and Updating the Input File

At any time, the user can cancel the creation process by closing the Geometry window without
selecting Update, thus clearing out al of the geometry information in the window and allowing
the user to start over from the beginning.

To edit an existing geometry, change either the dimensions or the materials to different valuesin
the Geometry window, and select Update.
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4 Setting the Problem Mode

The user can set the mode for the problem by selecting Physics and then M ode from the main
window to bring up the Problem Mode panel. Although NucWiz was created primarily to run
neutron problems, additional particles can be set or the particle type can be changed completely.

For example, to run a“mode N P’ problem, the user can select the“N” and “P” check boxesin
this panel and select Apply. Notice that the input file is then updated to include a“mode n p”
linein the data section of the code as shown below:
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Figure4.1 Setting the Problem Mode
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The user can aso change the problem mode from N to P by only selecting the “ P” check box in

the Problem M ode panel. In the example below, the mode has been set to “ P”, and the user has
selected Apply. Noticethereisnow a“mode p” linein the data section and all the neutron cross
sections have been replaced with photon cross sections.
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<] durfaces for cell: Sphereghieldl:deltal

[ durfaces for cell: outsideworld
S e
3 =y 2.5 Z£4.01171

ode B

mzZ04 7000.02p -0.755636 $air (U3 3. Atwm at sea lewvel)
8000.02Zp -0.231475 18000.02p -0.01z288%9

mZZ8 1000.0Zp -0.005558 Sconcrete (ordinary with ENDF-VI)
8000.0Zp -0.4580765 11000.0Zp -0.017101 12000.0Zp
13000.0Zp -0.045746 14000.02p -0.21505%23 1e000.0Zp
19000.0Zp -0.01922% Z0000.02p -0.0229411 Ze000.0Zp

] Tally information created by NueWiz

nps 100000

-0.002565
-0.001283
-0.012398

Problem Mode

==2 newtronfanit-neutron

Additional User Data

nps 100000

.. | Mame J Shaw | Color I Solid ‘ Trans I\Mre I C“(CKKJ‘EV t}";
1 sphere. ¥ [l ¥ X (il
2 Spheres.. X O % X (A1t Ha
3 ousie. ¥ [l ® (Home)
(Inzer)
(Pg up]
Ready

Figure 4.2 Changing the Problem Mode

Because the input file is completely regenerated each time a NucWiz component is changed, the
user can switch the problem mode at any time, and NucWiz will insert the proper cross sections

into thefile.
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5 Creating the Source

Once a geometry has been defined, the user can define the source. The Sour ce window can be
displayed by selecting the Sour ce option from the main menu or by right clicking in the plot
window and selecting Source. Either method brings up a tabbed window showing the possible
source options as shown below. In this case, the Box tab has been selected.

Source §|

Close  Update Delete_selected

Paint | Sphere | Cylinder B ]

# |Mame  |mst# | Den | ¥cent |veent |Zcent |Xlen | ¥len | Zlen | Sel |
Pl

WGT =

Enter Energy Spectrum Below (spacefab delimitecd) energy  pariclesizec Histogram Bins ﬂ

Figure5.1 Example Source Window

Notice that even though there are additional rows for more than one source description, only one
source geometry is supported in this release of NucWiz.

When the source configuration is defined, in this case by specifying the center and extent of the
rectangular parallelepiped, anew cell is created to contain the source description and the source
isplaced in thiscell.

The user must take care to make sure the source description does not conflict with the geometry
description. NucWiz will check to seeif the source geometry conflicts with the shield geometry.
If NucWiz detects a conflict, an error message will be displayed and the source will not be
generated. The user will then need to modify the source description to eliminate the conflict
with the existing geometry.

To enter source information, click on New to add anew source. In the example below, a box
source is created inside the existing sphere geometry, which hasalength of 2in X, Y, and Z.
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Even though New is displayed in the second row, only one source is alowed and clicking on the
second row will not allow for the creation of a new sourcein this release.

Source [‘5—(|

Close Update Delete_selected

Pairt | Sphere | Cylinder Box ]

# | Mame | Mat# | Den | ¥cent |voent | Zcent |®len | ¥en | Zen | Sel |
T Y I O A N M N P
PlEny
WGT = |
Enter Ener imi i Histogram Binz j
gy Spectrum Belovy (spacetab delimited) energy  particlesizec

Figure5.2 Creating a Rectangular Source

The material for the source can be specified by clicking in the Mat # column in the cor e row,
which brings up the M aterials window as discussed in Section 3.

To create the source, add its description to the input file, and update the plot, the user selects
Update.

NucWiz inserts the source geometry and source description (SDEF) into the input file as shown
below:
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#i4 meshield - meshield]

Eile Geometry Source FPhysics Talles Input Run Edit Wiew MWindow Help

DM +=282&8%

4 o -9 2 Soutsideworld
FOUND: stndrd.n in CURRENT DIRECTORY ? g 2 wputaicewsrin
FOUND: stndrd.p using DATAPATH ENVIRONMENT YARIABLE==> C:\Program Files\LANL\Visedistndrd,p
File Mot Found: usr.n e e e e
File Not Found: usr.p c gurfaces for cell: SphereGeoml
e A U SIS . NNV
1 =0 5
B meshield1 o
.. | Name | show | coor [ soid | Trans [wie | Click n the Plot Window to use these i |
(=90-=) aw <
1 Sphers X * b (up)(down) Mave To 2 =0 10
2 spherss. X [ X X (A Home)(Ak End) Fitch R
: Home)(End Roll
- meei E . - melem Pl vl | surfaces for cell: meesicii
(Pgy up(Pa D) RotsteHoff |<  —TTTTTTTTTTTOOTTTTTT OO TS
3 opx -1
4 py -1
5 pz -1
6 px 1
7 py 1
8 pz 1
e e e
= gurfaces for cell: outsideworld
r e e e
5 sy 2.5 24.01171
mode p
sdef cel=3 x=dl y=dz z=d3
sil  H -1 1
spl D 01
siz  H -1 1
sp2 D 01
513 H =L 1
sp3 ol 01
mz04 7000.0Zp -0.755636 Sair (U3 3. Atm at sea level)

Additional User Data

Poirt | Sphere | Cyinder Box }

# |Mams  [mai# | Den [%oert | veet [zeent [xlen [vien [zlen [=a |
L 2 2 2
ey

WGT =
Enter Eneray Spectrum Below (spaceftab delimitsd) energy  particlesisec Histogram Bins

Figure 5.3 Adding the Source to the Input File

In this example, the surfaces and cells that define the source have been inserted into the input
file. Additionally, the SDEF that defines the rectangular parallel epiped has been inserted into
the input file.

Once the source is created, the user can modify this source description (geometry and/or
materials) and then select Update to regenerate the input file.



5.1 Point Source

To create a point source, select the Point tab in the Sour ce window, and click on New in the first
column. Specify the X, Y, and Z location of the point source, then select Update to create the
source and update the input file. Figure 5.4 shows an input file with a point source at x=5, y=0,
and z=0.

= =

i meshield - meshield1

Fle Geometry Sowce Physics Talies Input Run Edt Wiew Window Help

AleE— =R -3

FOUND; stndrd.n in CURRENT DIRECTORY

FOUND: stndrd.p using DATAPATH EMYIRONMENT YARIABLE==> C:\Frogram FilesiLANL)Visedistndrd p
File Mok Found: usr.n

Fils Mot Found: usr.p

B meshizld1 Minput
T [ T Mol e e “Click n the Plot Vindow to ussthase k|
(=-3)t-=) Vaw
I * (up)(down) MoveTost [ il Created by meshisld
2 osw. x [ x (ot e R B -

(Insert)Delete) Rotate Vel z2 a 1 $Soutsideworld

(P up)(Pa Dwn) Retate Ho
ety Ry o R G AR
@ Jurfaces for cell: outsideworld
J S S S

i voxc 5 1.5
sdef cel=1 pos=5 0 0O
= Tally information ereated by NusWiz
nps 100000
Close  Update Delete_selected
Pairt lSphere | Cylincler | Box |
# | Name | % | v z I
1 WISl 5 a a
Hew
wor =
Erter Ensray Spectrum Below (spacetab delimted) energy  particles/ssc Histogram Bins =
Ready | )

Figure5.4 Point Source Configuration
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5.2 Sphere Source

To create a sphere source, select the Spher e tab in the Sour ce window, and then click on New in
the first column. Specify the X, Y, and Z location for the center of the sphere and the radius,
then select Update to create the source and update the input file. Figure 5.5 shows an input file
with a sphere source at x=0, y=0, and z=0 and aradius of 10 cm.

i meshield - meshield1

cs Talies Input Run Edit Yiew Window Help

Exd

Fie Geometry S
Ow | &

exceeds max length1
Formatting srror in rauting: padstring, incoming string length 2
exceeds max lengthl
Formatting error in routine: padstring, incoming string length 2
exceeds max length1

& e

- —

Mum... | hame Show | Color | Solid | Trans | Wire

Click in the Plot Windaw to use these ki
(=)-=) v

1 szt ko [ ® ¥ {updown) Move Towal |o File Created by meshield

2 outside. X O o (& HomeJ(AH Enc) Pitch 1 0 -1 SgPHSre:l
(Home)(End) Faoll 5 B

(InsertiDelete) Rotate Yert

(Pg upiPy Dwn) Rotate Hori 3 0

-2 1 Soutsideworld
Z  Soutsideworld

o e s s e

by Jurfaces for cell: SPHArc:1l

G oo e e e T e
1 so 10

[ mmmm e

< durfaces for cell: outsideworld

Al

Z =0 25.98076

sdef el=1 rad=dl
=il L 0o 1o

spl -2l 2
o Tally information created by HucWiz
nps 100000

Point SpherEICylmder!BDx |

# | hame Mat# | Den [x ¥ E Radius | 5el |
1 SPHIrel 204 0001225 0
Mew

WGT =
Enter Energy Spectrum Below (spacedab delimited) energy  particlesisec Histogram Bins :‘:

Figure5.5 Spherical Source Configuration
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5.3 Cylinder Source

To create acylindrical source, select the Cylinder tab in the Sour ce window, then click on New
in the first column. Specify the X, Y, and Z location for the center of the base of the cylinder,
the direction for the axis of the cylinder, and the radius and length. Select Update to create the
source and update the input file. Figure 5.6 shows an input file for a cylinder source with the
center of the base at x=-10, y=0, and z=0; aradius of 10 cm; and alength of 20 cm parallel to the
X axis.

(=112

i meshield - meshield1
File Geometry Source Physics Talies Input Run Edit Wiew ‘Window Help

DEW =R (S 97

[Formatting error in routine: padstring, incoming string length 2 ¢ File Created by meshield
exceeds max lengthl 1 o -3 1 -2 $cvisrc:l
Formatting error in routine: padstring, incoming string length 2 ] il -4 (3 :-1 :2) Soutsideworld

excaeds max langth

[Formatting error in rautine: padstring, incoming string length 2 3 i} 4 Soutsideworld

I R A e e
I =
B mcshieldi < Surfaces for cell: CYLSrc:l
[Fum. e[ srow [color [Sobt [7rams [wws | Ckitrepotwintowtousetness] fo oo
(=-3(-=) Yaw 1 px -10
1 cviseel X [ ] ¥ X e o o) Move To
2 outside ® ] ® (A Home)( At End) Pitch 2 px 10
(Home)(Encl) Roll 3 ex 10
(InseriDelete) Rotate Vel R e e e e e e e e
{FapXPa D) Rl < gurfaces for cell: outsideworld

4 so 25.98076

sdef axs=1 0 0 «el=1 ext=dl pos=-10 rad=dZ
51l L o zo

/\/ spl  -21 0

s12 L o 10

sp?2  -21 1
Source |X|
Close Lpdate Delsts_selsctad

Paint |Sphere Cyl\nderiaox |

L Mame Mat # l Den ! * Baze I Y Base | Z Baze ! Len | Rad I Axis I el I
1 C¥lSred 204 -0001225 10 20 10 Parallel to X
e

wer=[

Erter Energy Spectrum Below (spacefah delimited) energy  particlesfsec I Histogram Bins ::I'

Figure5.6 Cylindrical Source Configuration
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5.4 Box Source

To create abox (rectangular parallelepiped) source, select the Box tab in the Sour ce window,
then select New in the first column. Specify the X, Y, and Z location for the center of each box
and the length of each side. Select Update to create the source and update the input file. Figure
5.7 shows the input file for abox source with a center at x=0, y=0, and z=0; and an x length of
10, ay length of 20, and a z length of 30.

= . B ——
jut meshield - meshield ‘L”E”z|
File Geometry Sourcs Physics Talies Input Run Edit Yiew Window Help

NEH|: =887

FOUND: stndrd.n using DATAPATH ENYIROMMENT VARIABLE==> C:\Program Files\LANL|¥isedistndrd.n ‘
FOUND: stndrd.p using DATAPATH ENVIROMMENT YARIABLE==> C:\Pragram FilesiLANL\visedistndrd.p

Fils Mot Found: usr.p npul

8 mcshield1 = File Created by meshield
Mun,..[ Name [ Show | Color | Soiy [ Trans [wire | C"(Ef.)'(”.igaplmwnmwmufrwasw ; g }72 S(‘—14: ﬁz ’:; —T?Pjr?-é : ) $outsideworld
AL S B | i 3 (updidown) Move Tow: 3 o 7 Soutsideworld
2 outside. . ¥ . H (AR Home it End) Pitch
(HomeWEnd) Rall
tnsertiDelzte) Rotate el e e
Eo ey Dt Rotsteton| |@  Surfaces for cell: REPSro:l
B e oReess el e i PR e e
1 px -5
2 py -10
3 pz =15
4 px 5
5 py 10
& pz 15
& el e e e e
o gurfaces faor cell: outsideworld
I e R S S e B e

7 =o 28.06243

sdef cel=1 x=dl y=dz z=d3

sil H =6 5
spl D o1
=12 H -1n 10
spZ D o1
=13 H -15 A5
spz D 01

Poirt lSphere] Cylincler  Box ]

#  |Mame  [Mat# [ Den | #eert [weent |zeert [¥en [wien [zen [=el |
1 RPPSre! 204 -DOMZIS 10 n a0
Mewe

WGT =
Enter Energy Spectrum Below (spacaftab delimtsd) energy  particlesizec Histogram Bins  ~

Figure 5.7 Rectangular Parallelepiped Source Configuration
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6 Creating Tallies

NucWiz alows for the dynamic creation of tallies, including point detectors, surface tallies, and
cell tallies. When atally is specified, NucWiz creates the supporting surfaces and cells for that
tally.

The Tallies window can be displayed by selecting the Tallies option from the main menu or by
right clicking in the plot window and selecting Tallies. Either method will bring up a tabbed
window showing the possible tally options as shown in the figure below. In this case, the Point
tab has been selected.

Tallies 3

Close  Update Delete_Selected

Click "Mew" ko add a new Eally
Poink lSurFace ] Sphere ] Cylinder ] Biox ]

# | Par | Mame | K; z Ro | sel |
M
Additional Data  Tally = Conversion Fackor | Mone | Imremjbr =]

Figure6.1 Tallies Window

6.1 Point Detector Tallies

To add point detector tallies, select the Point tab in the Tallies window, click on New to start a
new tally, and then fill in the point detector tally parameters. Once a user enters the parameters,
NucWiz automatically offers another line designated New. NucWiz sets a default tally number
(ending in 5), particle type, and name, but the user can override these.
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Figure 6.2 shows the initial values set for the point detector tally. The user must now specify the
X, Y, and Z location of the point detector tally and Ro. The user must take care in specifying the
location of thistally, because NucWiz does not check to make sure the locationisnot in a
scattering media or even in the outside world.

Additional point detector tallies can be specified by clicking on New and entering the tally
information for that row.

Tallies (%]

Close Update Delete_Selected

Click "Mew" ko add a new tally
Foink lSurFace ] Sphere ] Cylinder ] Biox ]

# |Par |Name |>c: |"|" |Z |F'~':' |SE||
5 |p | PDetTals . | [ |
Mew

additional Data  Taly =3 Conversion Factor | None ﬂ ||'I'IF'E*|'I'I."|'Ir ﬂ
|

Figure 6.2 Creating Point Detector Tallies
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Figure 6.3 shows a second point detector added to the input file. Once the user has specified the
point detector values, the user must select Update to update the input file with these point

detectors.
3

Tallies
Close Update Delete_Selected

Click "Mew" ko add a new tally
Foink lSurFace ] Sphere ] Cylinder ] Biox ]
# | Par | Mame | % K; | z | Ro | zel |
5 p PDetTal:s 15 5
TS I S
Mew
additional Data  Tally = | 13 Conversion Factor | None ﬂ ||'I'IF'E*|'I'I."|'Ir ﬂ

Figure 6.3 Specifying Additional Point Detector Tallies



Figure 6.4 shows an input file after Update has been selected. Notice that point detectors 5 and

15 have now been inserted in the input file.

Thetally window allows for additional user datato be inserted for any tally and also allows the

user to specify a conversion factor and the units for the tally (Rem/hr, mrem/hr, or Sieverts).

#i4 meshield - meshield]

Eile Geometry Source FPhysics Talles Input Run Edit Wiew MWindow Help

DSH 20 &7

FOUND: stndrd.n in CURRENT DIRECTORY

File Mot Found: usr.n
File Mot Found: usr.p

B meshield1

.. | Name | show | coor [ soid | Trans [wie |
1 Sphere X (] X X
2 SphereS.. X O X X
4 reesret X ® X
3 oumside. X [] X

FOUND: stndrd.p using DATAPATH ENVIRONMENT YARIABLE==> C:\Program Files\LANL\Visedistndrd,p

Click in the Plot Window to use these

(upCcloven)

(At Home)( Al End)
(Home)(End)
(insert)(Delets)
(Pg up)(Pg Dwen)

Move To
Fitch

Roll
Fotate e
Rotate Hox

= Jurfaces for cell: REFdrc:l

P AR R e DR B ey
3 px =1
1 py =1
5 pz -1
6 px 1
7 py 1
& pz 1
G R R e
< gurfaces for cell: outsideworld
[ mmmmm e
8 sy 2.5 24.01171
mode  p
sdef cel=2 x=dl y=dZ =z=d3
sil H = 1
spl D 01
812 H -1 1
spz D 01
=513 H =i b
sp3 D 01
mzZ04 7000.0Zp -0.755636 $air (U3 3. Atm at sea lewel)
8000.02p -0.231475 18000.02p -0.01z889
mzZ8 1000.0Zp -0.005558 $concrete (ordinary with ENDF-VI)
8000.02p -0.4980765 11000.0Zpn -0.017101 1zZ000.02p
13000.0Zp -0.045746 14000.02p -0.3150923 16000.0Zp
19000.02Zp -0.019239 Z0000.02p -0.0825%411 Z6000.0Zp
= Tally information creatsd by Nuciliz
fes PDetTal:5
f5:p 15 o o 5
fels PDetTal: 15
f15:p o 15 o =1

Poirg

Figure 6.4 Point Detector Tallies Added to the Input File

Click "New" to add a new tally
Point | surface | sphere | Cylinder | Box |

# | Par | Hame | = I Ro | zal |
5 P PDetTal:s 15 5
15 P PDetTal:15 15 S
ey
Additional Data  Taly =| 15 Conversion Factar | Mone | [rremr ~|
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6.2 SurfaceTallies

To add surface tallies to the input file, select the Surface tab in the Tallies window, click on
New, and enter the parameters. Once a user enters the parameters, NucWiz automatically offers
another line designated New. NucWiz sets adefault tally number (ending in 2) and particle type,
but the user can override these. The user can now select surfaces that exist in the geometry to
tally on. When the user clicksin the Surface number s column, NucWiz displays a menu of al
available surfaces. The user can then select which surface to tally on, with only one surface
included per tally. Thislimitation may be modified in the next release.

For a sphere object, only one surface isavailable. Figure 6.5 shows the menu that is displayed
for selecting a surface tally on a sphere object. The description of the surface, not the actual
surface number, is shown in the window.

Tallies B3

Close  Update Delete_Selected

Click "MNew" to add a new kally
Point  Surface lSphere] Cylinder l EBinix l

# | Par | Mame | Surface numbers | Sel

z p SurfTal:2 Sphere Obiject 2

12 |p [SurfTali2 sphere Object 1 L]

Mew Sphere Object 2

£ ¥
Additional Data  Tally = |12 Conversion Factor | Mone j | mremghr j

Figure 6.5 Selecting the Surface of a Sphereto Tally On
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If the object is abox, when the user clicks on the Surface number s column, NucWiz displays a
list of objects. When the user selects an object, NucWiz displays alist of box surfacesto tally
on. The surfaceisnot anumber but a surface location on the object.

Close Update Delete_Selected

Click. "Mew" to add a new tally
Point  Surface ]Sphere] Cylinder | Box |

# | Par | Mame | Surface numbers | Sel
2 n SurfTal:2 Box Object 1: Max 2

B Obj
Mew .

)|

ect 1 [ .
ectz » Box Object 2 Al
Box Object 2: Min %
Box Object 2: Min ¥
& Box Object 2: Min 2 |3
- Box Chject 2: Max %

Box Object 2: Max ¥
additional Data  Tally = | 12 Conversiol  gow Object 2: Max 7 | |rmremjbr |

Figure 6.6 Selecting a Surface of a Box to Tally On

Similarly, if the object isacylinder, alist of cylinder surfacesto tally on isdisplayed as shownin
Figure 6.7.

Tallies 3

Close  Update Delete_Selected

Click, "Mew" to add a new tally
Point  Surface ]Sphere | cylinder | Box |

# | Par | Mame | Surface numbers | Sel
2 n SurfTal:2 Cylinder Obiject 1: Botkom
SurfTal:12 Cylinder object 1+ [ NG e
Mew A e Cylinder Objeck 2: Al
T Ovlinder Object 2: Top
Cvlinder Object 2; Battam
< Cvlinder Object 2; Side %
Additional Data  Taly =| 12 Conwersion Fackor | Mone ﬂ |mrem,|'hr ﬂ

Figure 6.7 Selecting a Surface of a Cylinder to Tally On
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When the user selects Update, NucWiz creates the surface tallies with the correct surface
numbers used in the tally description. Figure 6.8 shows the input file with the surface numbers
indicated on the surface tally lines. Notice that only one surface is currently allowed per tally
number.

Close  Edit

T e o e e e e e e A
2 opm =L
4 py -1
5 he =)
5 px 1
T py 1
8 p=z 1

2 A ———

& Surfaces for cell: outsideworld

2 sy 2.5 Z4.01171

mzZ04 7014.70z -0.7556826 Sair (U3 8. Atm at sea level)
8016.70z -0.231475 18036.70¢ -3.%e-005 18038.70c -8e-008
18040.70¢ -0.01zZ84Z2

mZ28 1001.70< -0.005558 Sconcrete (ordinary with ENDF-VI)
801&6. 70 -0.49283076 11023.70z -0.017101 1z2024.70z -0.0019232
12025.70¢ -0.0002&6d4 120Z6.70¢ -0.000302 13027.70x -0.045746
14028.70x -0.285%486 1402%.70z -0.015181 14030.70= -0.010425
16032.70e -0.001216 16033.70c -1le-005 16034.70z -5.7e-005
16036.70c 0 1503%2.70c -0.01788 19040.70c -Z2e-008
12041.70¢ -0.001357 Z0040.70¢ -0.0801% 2004Z2.70c¢ -0.000562
20043.70x -0.0001z2 Z0044.70¢2 -0.00188 Z0046.70cz -4e-004
Z20048.70x -0.000186a Z6054.70z -0.000707 Z6056.70x -0.0113%
26057 .70¢ -0.0002&5 Z6058.70¢ -3.6e-005

= Tally information created by Nuckiz

fo5 PDetTal:5

f5:n 15 ] 0 5

i PDetTal:15

5 i T o u] 15 ] g

£Z 50T 1

EaZ BurfTal:Z2

G 2 g Z

fol2 gurfTal:1Z2

Additional User Data

nps 100000

Figure 6.8 Surfaces Tallies Inserted in the Input File
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6.3 Cdl Tallies

To add cell tallies, select one of the cell tally tabs. Sphere, Cylinder, or Box. Figure 6.9 shows
four sphere cell tallies arranged around a central spherical source.

When creating a sphere cell tally, specify the X, Y, and Z location and radius of the cell.
NucWiz creates the sphere cell and insertsit in the geometry, then creates atally that specifies
thiscell. Cell tallies cannot be specified on geometry cells, only on the generated cells created
specifically for the taly.

i} meshield - meshield1 CER

File Geometry Source Physics Talles Input Run Edit Yiew Window Help
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FOUND: stndrd.n in CURREMT DIRECTORY
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File Mok Found: usr.p
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- (Inzert)Delete)
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wer=[—

Enter Energy Spectrum Below (spacetab delimited) energy  particlesizec I Histc

Click "Mew" to add a new tally
Foint I Surface  Sphere ICyIindarl Biox I
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Additional Data  Tally = I 44 Conversion Fackor INone B
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Figure 6.9 Creating Sphere Cell Tallies
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To insert box (rectangular parallelepiped) cell tallies, select the Box tab and then specify the X,
Y, and Z center of the box and the X length, Y length, and Z length of the box cell tally. Figure
6.10 shows four box cell tallies arranged around a central spherical source. The sides of the
boxes are all different lengths to demonstrate that the box cell tallies are actually rectangular
parallel epiped objects.

% meshield - meshield1

Eile Geometry Source Physics Talles Input Run Edit Yiew MWindow Help
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FOUND: stndrd.n in CURRENT DIRECTORY
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wer=[—

Enter Energy Spectrum Below (spacetab delimited) energy  particlesizec I Histc

Click "Mew'" to add a new tally
Point l Surfacei Spharei Cylindsr  Box I

£ | Far | Mame J Mak # | Den l ¥ cent I Y cent ] Z cent | A len Y len l
-20 5 5]

& n RFPP...

14 n RFF... 20 g 9
29 n RFP... -20 11 12
34 n RFP... 20 14 15
e

Additional Data  Tally = I 34 Conversion Fackor INnne B
|

Figure6.7 Creating Box Cell Tallies
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7 Thelnput Fileand Inserting Additional User Data

The NucWiz input file can be displayed by selecting Input from the main menu. The generated
input file includes all elements that have been created. Because NucWiz completely controls the
creation of the input file, the user is not allowed to modify the input file. Instead, the user must
bring up the appropriate NucWiz window to modify the element and then select Update to
change theinput file.

NucWiz will not support al of the user data options. To accommodate user data not supported
by NucWiz, the user can enter additional data information in the Additional User Data portion
at the bottom of the I nput window.

Any valid MCNP text can be typed in thiswindow. The current release of NucWiz does not
check to seeif the data entered contains valid MCNP input commands, so the user must be
careful in validating the information that is entered in this window.

Anything typed in this window will automatically be appended to the user input file in the upper
portion of the Input window. Additional user datathat should be entered here include at least a
“ctme” or “nps’ line to terminate the run. Additional data might include “print” statements or
“phys’ control cards.

When the user saves afilein NucWiz, al of this supporting text is also written to the NucWiz

file that can beread in and modified at alater date. Thisfileisnot an MCNP file but alist of
NucWiz objects.
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NucWiz does not yet support the automatic creation of importances. Because of this limitation,
the user must enter the importances by hand in the Additional User Data portion of the I nput
window. In the example below, an “nps’ command has been included along with a*print”
command and the neutron importance has been set to 1 for all cells, except the outside world,

which has been set to 0.
M Input @
Close  Edit
o File Created by meshield *~
1 z04 -0.001225 -1 (-3 : -4 : -5 : & : 7 : 8) Sdpheredeoml
E ZZ8 -2.35 -Z 1 Sgpherefhieldl:deltal
3 1] 345 -6 -7 -8 $Ssourceboxl
4 0 -9 2 Soutsideworld
5 0 9 Soutsideworld
1 =0 5
2 80 10
3 =l
4 py "
5 pd =1,
6 px 1
oy 1
8 p= 1
9 30 Z5.98076
sdef x=dl y=dZ =z=d3
=il H -1.000000 1.000000
=pl o o1
512 H -1.000000 1.000000
sp2 o o1
513 H -1.000000 1.000000
sp3 D 01
mel4 7014, &80 -0.755636 Sair (UZ 8. Atm at sea level)
8016.60c -0.23147%5 18000.5°%¢ -0.01Z2838%2
mZZ28 1001. &0« -0.005558 $concrete (ordinary with ENDF-VI)
8016.60c -0.4980746 110Z23.60c -0.017101 1Z000. &0« -0.00Z585
13027 .60 -0.045746 14000. 60 -0.3150%92 1s000.60x -0.001283
19000. 60« -0.019%923% Z00O0OO.e0c -0.08z2%41 Ze054.60c -0.000707
Z2e056. 60 -0.0113%2 Z2e6057.60c -0.000Z65 Ze058.60c -3.6e-005
imp:n 11110 b
2dditional User Data
imp:n 1 11 10
print
nps 100000

Figure7.1 Appending Additional User Data to the Input File

Note that the user can copy text out of a Word document and paste it in the Additional User

Data portion of the Input window. This portion of the window also allows the user to copy text

from an existing MCNP input file and append it to the NucWiz input file.
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8 NucWiz Plot Options

NucWiz implements DirectX© for all geometry visualization. DirectX comprises the graphics
libraries developed by Microsoft for three-dimensional geometry visualization. NucWizis
designed using the DirectX 9.0c libraries, allowing for backwards compatibility with the
Windows XP© operating system. Higher library versions only work with Windows Vista© and
Windows 70©.

To use NucWiz, the user must install the DirectX 9.0c End-User Runtime libraries from the
Microsoft website:

http://www.mi crosoft.com/downl oads/detail s.aspx?di splayl ang=en& Familyl D=2da43d38-db71-
4c1b-bcba-906652cd92a3

Using the DirectX graphics libraries allows NucWiz to take advantage of state-of-the-art
graphics capabilities and potentially the hardware acceleration available for DirectX
applications.

With thisinitial implementation, only spheres, boxes, and cylinders are supported. These objects
are standard graphics objects that can be created by DirectX. Additionally, DirectX has
functions for the many vector calculations required for three-dimensional visualization
applications.

By default, NucWiz will show athree-dimensional perspective of the geometry. On the right
side of the plot window is a pull-down menu that allows the user to change the view basis to the
six orthogonal views along with an isometric view, identified as XY Z. Theright side of the plot
also has an Axistoggle that allows the user to turn on and off the display of the axis.
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B sphere_geom.mcshield

Matne Show | Calor | Solid | Trans [ wire “Click in the Plot Window to use these key functions

(=32 RE
1 Sphere ® ] H ES (up)(don) Move Toward
2 SphereS.. X . X X (Al Home (Al End) Pitch
4 sourceb.. ¥ | ] H % (Home)(Enc) Rall
3 outside.. X D % w (In=ert)(Delete) Rotate Vert

(Pg up)(Pa Dwn) Rotete Horiz

Update
aYZ vl

Materials

¥ Show Axis

#[Hame |
SphereGe. ..
Sphereshi...
sourceboyl

outsideworld

[RRFRIr

Figure8.1 Three-Dimensional Geometry Window

Note that all geometries appear as a sphere, because NucWiz creates the outside world, and this

isalways outside a sphere. By default, this outside world is set to atransparent sphere, because
typically this sphereis not of interest to the user.



On the top of the plot window isalist of the bodies that have been created so far. All the bodies
are listed except the outside world.

The numbers listed do not refer to cell numbers but to object numbers. NucWiz gives a default
name to each of the objects. These names can be changed to something more meaningful to the
user.

In this example, the objects are listed in nonsequential order (1, 2, 4, 3), but, in the input file,
these objects are assigned cell numbers that are sequential (1, 2, 3, 4). So it isimportant to not
confuse the object number with the cell number. With NucWiz, cell numbers are only assigned
on creation and, until that time, different elements are referred to with these object numbers.

B8 sphere_geom.mcshield

L. | Mame | Sy | calar | Znlid | Trers | Wire | Click in the Plot Window to uze these key functions
[=-)-=) awy
1 SphereGeoml b X X (U dowen) Move Toward
2 SphereShield!:detas X D L x (A Homel( Al End) Pitch
4 sourcehoxd ¥ || ¥ ¥ (Home)(Enc) Foll
. (Inzerti(Delete) Rotate Wert
3 outsidewarld ¥ O ¥ ¥ L it Horis

Figure 8.2 Object List

The row for each object has a number of display options. By clicking in the different columns,
the user can change the display of any of the objects listed. By clicking in the Name column, the
user can set the name for the object. By clicking in Show, the user can choose to hide or display
the object. The Color column allows the user to select the color of the object. An“X” inthe
Solid column causes NucWiz to display the object as solid; an “X” in the Trans column causes
NucWiz to display the object as transparent. An“X” in the Wire column allows the user to
display awire frame around the objects.

Note that, to show an object as transparent, the user must unselect Solid and select Trans,
because solid supersedes transparent.
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In this example, to hide the outside world sphere, the user would remove the “X” in the Show
column on object 3 (by clicking in that colum). To make the shield cells (objects 1 and 2)
transparent, the use would turn off Solid and turn on Trans by clicking in the appropriate
columns. The resulting geometry plot is shown below:

BE sphere_geom.mcshield | EJE|S|

i | Mame | Showe | Caller | Zalid | Trers | Wire | Click in the Plot Window to uze these key functions
[=-J(-=) ey
1 SphereGeom! ® . X b {up)dowmen) Move Towvard
2 SphereShield! dettas X . X b (&) Home)l Al End) Pitch
4 sourceboxl i . ¥ W (HomelEncl) Feall
7 InzertiDelete) Rotate Yert
3 outsideworld ¥ X ¢
outsIEEvor O tPgy up)(Pg D) Rutate Horiz
Update
“YZ -

Materials
/\/ W Show Axis

1 SphereGe...
2  sphereshi...
4 sourceboxd

3 outsidewarld

Figure 8.3 Wire Frame Geometry Display



The isometric view of the geometry can be changed to a cross-sectional view by selecting the
appropriate basis view in the pull down menu on the right under Update. Shown below isan
XY view of this geometry that can be displayed by selecting the XY option in the pull down
menul.

B8 sphere_geom.meshield

MU, | Mame | Shoyy | Calar | Zalid | Ters | Wire | Click in the Plot Window to uze these key functions
(=-1(-=] i
1 SphereGeom] X . " " (Up o) Mave Toward
2 SphereShield?dettas X . X X (AR Home)l Ak End) Pitch
4 sourcehoxl H . ® " (Home)(Enc) Rall
7 (InzertiDelete) Rotate YWert
3 | odisideworid . # (P upI(Pg D) Rotate Horiz

Update
W]

|

= [2e...
2 3sphereshi...
4 sourceboxl

3 outsidewarld

Figure 8.4 Cross-Sectional View of the Geometry



The user aso has a number of options for moving the display in three dimensions. The user can
change the geometry using special keys as outlined in the table below.

Table 7.1 Three-Dimensional View Display Keys

Keys Action

Left arow Right Arrow Yaw: Move the view either |eft or right.

Uparow DownArrow | Vicinity: Movetoward or away from the geometry.

Alt-Home Alt-End Pitch: Move the view up or down.
Home End Roll: Rotate about the axis coming out of the plot plane.
Insert Delete Orbit: Rotate the view about the vertical axis.

Page Up Page Down Orbit: Rotate the view about the horizontal axis.

By using different combinations of these keys, the user can move through the geometry in three
dimensions.

In addition to the top list of objects, alist on the right also included. Clicking on the objectsin

thelist on the right brings up the window used to create the object, alowing the user to edit the
object.

9 Saving and Loading NucWiz Files

At any time, the user can save thefile that is being generated. When the fileis saved, both the
MCNP input file is saved with the name indicated in the Save As window and a“.NucWiz” file
is saved containing al the information NucWiz needs to recreate the input file.

To read afile back into NucWiz, the user must read in the .NucWiz file. NucWiz does not
recognize MCNP input files. Inthisexample, thefileis saved with aname of “sphere_geom”.
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10 Running MCNP from Inside NucWiz

To run the MCNP input file that has been saved, select Run from the main menu, which will
bring up the window shown below. The user can now specify the input file by selecting the
“Browse...” button next to theinp = field and selecting the input file.

Execute MCNP [Z|
Close  Run WordPad

Currert Directary -= | |

Command -= | |
[ Owerwrite outp, mctal, rurtpe, ete. files
ingp = | Browese ..
name =
outp =
runtpe =
mctal =

Figure10.1 Run Window
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For the example below, the “ sphere_geom” input fileis selected from the file browser. Notice
that the directory for the input file is set in the Current Directory -> field at the top of the
window. Theinput file and directory can also be set by selecting the Current Directory ->
button, which will also bring up afile browser to select the input file.

If desired, the user can now set the names of the output files to be generated. In this case, the
name = field has been set to “ Sphereout.”

Execute MCNP [g|
Close  Run WordPad

| Currert Directory -=| | F:\SBIR_DOE_2008_phaset manusl

Command -= | |

[ Owerwerite outp, metal, rurtpe, ete. files

inp = | sphere_gaom Browse ...
name = IW
autp =
runtpe =
mctal =

Figure 10.2 Specifying the Input and Output File Names
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The user must now select the location of the executable by clicking on the Command -> button
and selecting the appropriate MCNP executable. This executable can either be an MCNP5
executable or an MCNPX executable, because the geometries being created are compatible with
both versions of MCNP.

Execute MCNP rz|
Close  Run WordPad

Current Directary -:~| |FZ'|SEI|R_DOE_2|:|UBJCII’IESE1 manual

| Caommand -= | | CProgram Files'L ANLMWCHNPSBinAIndow simcnps . exe

[ Owerwrite outp, mctal, rurtpe, ete. files

inp = | sphere_geom Browese ..
name = | Sphereout.

outp =
runtpe =
mictal =

Figure 10.3 Selecting the Executable to Run

In this example, the MCNP5 executable was selected, stored in the “ C:\Program
FilessLANL\MCNP5\bin\Windows” directory.

Once the command to be run and the input file have been indicated, NucWiz can run thefile.
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To run thefile, select Run in the Run window, which will bring up a command prompt window
to run the specified file, using the executable defined in the Run window.

D=H =)

FOUND: stndrd.n using DATAPATH ENVIRONMENT VARIABLE==>> C:\Program FilesiLANL\Vised\stndrd.n I
FOLIND: stndrd.n using DATAPATH ENVIRONMENT VARIABLE==> C:\Prodram Files\LANL\Vised\stndrd.o

< File Created by mcshield
1 204 -0.001225 -1 (-3 : -4 : -5 : & : 7 : 8) $¥phersGeoml

File Mot Found [ = FZ 1 $8pherefhieldl:delta3
gyl o C:\Program Files\LANLWMCNP lows\mcnp5.exe i BiE % -7 -8 Shourcebowl
ERROR: NULL g ver=5 . 1d=A7112088 ©2/25/18 2P:16:23 P 2 Soutsideworld

Thread Mame & Uersion = MCHP5_RSICC, 1.58

Copyright LANS/LANL/DOE — see output file $outsideworld

Piral b >

warning. there are no tallies in this problem.

connent. using random nunber generator 1, initial seed = 1973486328125
imcn is done

ctm = 8.88 nen = a
dunp 1 on file runtpe nps = coll = a
xact is done

cpl =

run terminated when 180BBA particle histories were done.
1.000000
. ctm = 8.82 nen = 1565612
dunp 2 on file runtpe nps = 188008 coll = 93753 1.000000
23 H -1.000000 1.000000
sp3 D 0O 1
wmzZ04 7014.60< -0.755636 Sair (U 2. Atm st sea level)
8016.60c -0.2314735 18000.5%¢ -0.01z88%9
mZ2R8 1001 . Al -N.NNS55R Sennarete (ardinare with RENDR-UTY

Additional User Data

impin 11110
print
nps 100000

Currert Directory -= | [Fr\SBIR_DOE_2008_phaset wmanual
Command -= IC WProgram Filesi\LANLMCNPSbindVindow simenps exe

¥ Owerwrite outs, motal, rurtge, ete. files

lcommand executed successtuly

inp= [ sphere_oeom (- Progrem Files L ANLMCHPSbiniAindows menps exe. Inp=sphere

outp =
runtpe
metal

Figure 10.4 Executing the NucWiz Input File

The user can aso select the Overwrite check box in the Run window, which tells NucWiz to not
increment the file names as is normally done in MCNP, but instead to delete any existing file that
has the name specified and create new ones. Overwriting is particularly useful when using the
“name =" options, because if the file exists MCNP gives afatal error.

11 Viewing Output Filesfrom Inside NucWiz

To view the output file, select Wor dPad from the Run window. A file browser will open
allowing the user to select the output file, which will then open in WordPad.
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File Edit view Insert Format Help

Ded £S& # & 2@ B

16000. A0c 57647 16-s-nat from endf/b-vi wat 1600 11/25/93
19000, 80c 11978 19-k-nat from endf/b-vi mat 1900 11/25/93
20000. 60 29795 20-ca-nat from endf/b-vi wmat200d 11/25/93
26054, 60 63619 endf/b-vi.l feS4a matZ 625 11/25/93
26056, 60 92647 endf/b-vi.l1 feléa matZ 631 11/25/93
26057, 60 72092 endf/b-vi.1 fesi7a matZ 634 11/25/93
Z5058. 60 49684 endf/b-vi.l feida matZ 637 11/25/93

tables from file wiscSxs
16000. 59 2059 (1800) 06/19/82
total 604229

AR AR A E R AR AR A E R AR E R R AR A A AR A E R AR E R R AR A S A A G R AR AR R R R A S A ARG R AR AR R A AR A A AR AR AR AE R AR R G A AR AR ARG R E RGN TR AR ARAGEERE

dump no. 1 on file Zphereout.r nps = a coll = a ctm = Q.00 nrn =
a

1 warning message so far.
1 sStarting mwocrun. cpl = 0.01 print table 110

© File Created by moshield
bad trouble in subroutine source of merun

you need & source subroutine.

[l

For Help, press F1

Execute MCNP |z|
Close  Run  WordPad

Current Directory ,>| IF.\SEIIR_DOE_QDDBJhaSﬂ manual
Command -= I I C:\Program Files'LANLMCNPSGinvindowsmenps exe

¥ Owerwrite outp, mctal, rurtpe, etc, files
command executed successfully

inp = Ispheregenm Browse ... | C:Program FilesiL ANLMCNPS biniAindovesincnps exe inp=sphere

rame =

outp = I—
rurtpe = I—
mctal = I—

<l I | 3

Figure11.1 Displaying the Output File
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