

�Chapter 7: TARTCHEK



.c.Overview



TARTCHEK is an interactive graphics code, which is designed to check TART95 input decks. At present the code checks all input lines to insure that they are properly defined, i.e., contain legal TART95 keywords and input parameters. However, TARTCHEK does not presently check all input parameters, in detail as they are actually used by TART95. Eventually the code will be extended to check all types of input in detail. The initial version of the code is designed particularly to check in detail the most difficult part of input preparation, namely geometry.



.c2.The Best Way to Learn TARTCHEK



The best way to learn any interactive graphics program is to use it. Therefore we recommend that you NOT first reading this entire chapter and try to remember all of the available options. Just read the below section on requirements to allow you to decide whether or not you can use TARTCHEK. Then if you decide you are going to use TARTCHEK, start the code running and then read the remainder of this chapter. As each option is explained in this chapter, try it, using the actual code. You will find if you follow this recommendation in a very short period of time you will understand all of the options and be able to use TARTCHEK very efficiently. 



.c2.Example Results; 



The chapter on Example Problems includes a variety of results produced using TARTCHEK. See Example Problems and the figures in the appendix. Here we will only discuss the various options from the code, and we assume that you are following the above recommendation to use the code while reading this chapter and learning the options. With this approach you will be generating your own results, interactively, in real time, and you will not have to review the figures included with this report.



.c2.Requirements



To use TARTCHEK you need a color display; the code uses color to distinguish features. Warning - if you do not have a color display do not bother implementing TARTCHEK, because you will not be able to use it efficiently.



I should mention that TART95 and TARTCHEK need not be run on the same computer. In using TART95 you will want to use your fastest computer, but in order to use TARTCHEK you can use any computer; speed is not an important point to consider when using TARTCHEK. Therefore even if your fastest computer does not have a color display, you may still be able to use TARTCHEK on another computer that does. When using TARTCHEK the code will run almost as fast on an IBM-PC as it does on a SUN, SGI or HP workstation. So use any computer that is available to you and has a color display. 



The main differences that you will "see" between the workstation and IBM-PC versions of TARTCHEK, are screen resolution and the number of colors available. The IBM-PC version presently runs using a 640 by 400 pixel screen resolution; this is about half the resolution of a workstation (half in each of the two dimensions). It can only display 16 colors, versus the 256 colors used on workstations. For most uses neither one of these differences is very important. The only important difference is when overlaying flux or energy deposition on geometry (explained in detail below). On the workstation 256 colors from a portion of a rainbow are used to distinguish variations, which gives fairly fine color resolution. In contrast on an IBM-PC the available 16 colors makes it more difficult to "see" variations.  



.c2.Input and Output



The code is designed to ONLY use mouse input; it DOES NOT use or respond to any keyboard input. In order to allow it to only use mouse input, it uses fixed filenames:



TART.IN	- a complete deck of TART95 input parameters to be read

TART.OUT	- an output report written by the code



.c.Pages of Options



The code is designed to be open ended to include any number of pages of options, with each page serving a specific purpose. Each page includes,



1) A top line to display messages and timing information.

2) A square area to display graphics

3) 31 options that can be selected by the user, using a mouse



The 31-st option (the bottom one) on each page identifies the page. For example, the first page that you see when the code starts says "Page: Geometry" . In order to advance to the next page of options use your mouse to select this option. Each time you select this option the code will advance to the next currently available page of options, and cycle back to the first page from the last page.



The currently available pages of options include,



1) Geometry	- check your geometry

2) Surface	- view objects in 3-D

3) Flux Edit	- overlay flux and energy deposit on geometry



Additional pages will be added in the near future.



.c2.What is Displayed



TARTCHEK reads and checks your entire TART95 input parameters deck as read from file TART.IN. It then uses your surface definitions to define the (x, y, z) limits of your geometry in order to scale all displays In deciding on the limits of your geometry, TART95 only considers closed surfaces and those that are orthogonal to one of the (x, y, z) axii. For example, for a sphere, it will use the center of the sphere (x0, y0, z0) and its radius to define the (x, y, z) limits of the sphere. For a plane perpendicular to the x, y or z axis it will use the coordinate of the plane, x0, y0, z0, and insure that scaling includes this plane. However, it will not use open surfaces. For example, for a cylinder TARTCHEK will use the position of the center and its radius to define limits in 2 dimensions, but will not consider the infinite length of the cylinder. For an open surface such as a cone, or a general plane, TARTCHEK will not consider it at all for scaling.



Once it has determined the (x, y, z) limits of your geometry, TARTCHEK defines a cube centered at the center of the limits of your geometry in each of the three dimensions, and sized to include the largest extent of your geometry in any of the three dimensions. With this scaling all TARTCHEK displays maintain perspective in all three dimensions, e.g., a sphere always appears as a sphere, not an ellipse. 



Next TARTCHEK decides what to display first. If you have a simple 2-D geometry, the entire geometry can be projected onto a single 2-D plane and only one 2-D view will be initially displayed using the entire display area. If you have 3-D geometry the initial display will be three 2-D slices through your geometry with each slice at the center of one dimension, with the other two dimensions displayed. The three slices are arranged as a blueprint with front, (z, x view), top (z, y view) and side (y, x view). Warning - in 3-D geometry what is displayed is a plane slice through your geometry, not the surface of your geometry, or all of the zones and surfaces that lie in the dimension orthogonal to the displayed slice.



.c2.Using your mouse



All mouse keys are treated as equivalent, i.e., you do not have to remember any rules to press the left key for one option, center for another option, and right key for yet another option. To select an option press any mouse key.



To select any option simply position the mouse cursor anywhere within the option box and press any mouse key once to select the option. Generally when the mouse cursor is positioned outside of all of the option boxes, your input will be ignored; for exceptions, see the explanations below.



.c2.When can you select options?



When the code starts it will first identify itself. Note in particularly the version number of the code, e.g., (Version 94-1). Periodically new versions of the code will be distributed and this message will allow you to insure that you are using the latest version of the code. Warning - on the top line to the left you will see the message "Press MOUSE to Start". Please remember, the code ignores all keyboard input, so at this point in order to start you MUST press any mouse key once. 



Whenever TART95 is ready to accept mouse input the message "Press MOUSE to Start" (for the first view only), or "Use MOUSE to SELECT OPTION", will appear on the top line to the left. Warning - please be patient and do not repeatedly press the mouse. Every time you press the mouse the code will queue your requests and execute them one after the other. If you become impatient and repeatedly press the mouse you are going to end up wasting time, e.g. if you select the same option ten times the code will execute this option ten times. Wait for the message "Use MOUSE to SELECT OPTION" and then select one option and allow it to run to completion before selecting another option.    



Once the first display is completed you can start using your mouse to select options. Therefore the next thing to cover is what the options mean. In the following descriptions each option will be defined from top to bottom as they appear to the right of the screen.



.c2.Hardcopy Prints



This option is not explicitly defined on any of the pages, but is available on all of them for use on workstations; not IBM-PCs. In order to use this option you must have: 1) a color Postscript printer, 2) the UNIX utility codes, xwd - to create a screen dump file, and xwd2ps - to convert the xwd output file to a Postscript file for printing. All of the figures in this report showing geometry  were produced using this option.



To use this option position your mouse cursor above the upper most option box (where time is normally displayed) and press any mouse key. The window will change color to indicate that xwd has started. Anywhere within the TARTCHEK window press any mouse key, to indicate to xwd that this is the window that you want the screen dump for. Xwd will then start the screen dump; this can take some time to complete, e.g., minutes. Select any other option from the option boxes and then wait, and do nothing else until the code responses to this last input option. When the code finally responds it indicates that the screen dump has been finished and you can now proceed using TARTCHEK.



When you finally terminate execution of TARTCHEK you will find a family of files, XWD.1, XWD.2, XWD.3, etc., where each file contains a screen dump that you requested. To convert these files to Postscript and print them, use the UNIX utility code xwd2ps (xwd to Postscript). The following input command will read the xwd file named XWD.2 and create a Postscript file named SCREEN.2,



xwd2ps -L < XWD.2 > SCREEN.2



To print this Postscript formatted file send it to your color printer, exactly as you would sent any other Postscript file,



lpr -P[your color printer name] SCREEN.2



Note, that TARTCHEK ONLY makes the xwd output files; it does not convert them to Postscript, nor does it send them to your local color printer. This is done for several reasons: 1) just running xwd to create a single screen dump can take some period of time, e.g., minutes, and adding xwd2ps and sending the file to your plotter would only further slow down TARTCHEK, 2) while xwd is one UNIX code that is available on all workstations, there are a variety of utility codes available that can convert xwd output to other formats for printing. The TARTCHEK approach allows you the option to use any of these utility codes that best meets your printing needs, 3) experience has shown that by the time you have terminated TARTCHEK you have probably created more screen dumps than you actually want to print, so it would have been inefficient to convert and send them all of them to your printer. The TART95 approach gives you the option to create as many dumps as you wish and only print those that you finally decide on.



Warning - every time that you run TARTCHEK and create screen dumps the code will ALWAYS create a series of files using exactly the same file names, XWD.1, XWD.2, XWD.3, etc. So that if you wish to save the screen dumps from a pervious TARTCHEK run you MUST rename them before running TARTCHEK again and creating more screen dumps.  

 

.c.Page Options

    

.c2.Stop



The first (upper most) option on each page is always Stop, to allow you to terminate execution. To terminate execution at any time simply position your mouse cursor within this option box and press any mouse key.

 

.c.Currently Defined Pages of Options



Currently TARTCHEK only has three pages of options implemented,



Page 1: Geometry	- Display and Check Geometry

Page 2: Surface	- Display 3-D Objects

Page 3: Flux Edit	- Overlay flux or energy deposition on geometry



TARTCHEK is currently designed to allow up to twenty pages of options, and additional pages will be implemented in the near future.



The most frequently used page is Geometry. The options on this page will be discussed in detail below. Many of the options on the other pages are exactly the same as on the Geometry page; these will not be discussed in detail for each page. 



.c.Page 1: Geometry



The first page of options can be used to check your geometry for errors. In order to do this we first have to discuss how to control the view and how to move around 3-D geometry.



.c2.Controlling the View

 

The initial view will be automatically determined by the code, as described above; the initial view will either be a single 2-D view, for 2-D geometries, or three 2-D views, for 3-D geometries. As soon as the initial view has been displayed you can change the view at any time, and as many times as you like, by selecting one of the following options.



3-D View	- Display three 2-D slices through the geometry

Z-X View	- Display one 2-D view showing the Z-X plane

Z-Y View	- Display one 2-D view showing the Z-Y plane

Y-X View	- Display one 2-D view showing the Y-X plane



As soon as you select any one of these options the code will start a new display.



.c2.Moving Around 3-D Space



The next five options allow you to move around 3-D space. These options can be used to examine your geometry in any detail that you want. You can center your geometry on any spatial region or zones of interest, and zoom in or out to see any detail that you want. 



For complicated 3-D geometry, moving around 3-D space can be very complicated, confusing and takes a little practice, if you don't want to get completely lost. While you are learning to navigate your way around 3-D space, just remember that if you do ever get completely lost, you can always find your way back to where you started by selecting the option Show Start, which will return you to the initial default view.



What you see in the initial view is a cube with exactly the same centimeter dimensions in the (x, y, z) directions, centered at the midpoint of each of the three dimensions. For 2-D geometry your entire geometry can be projected onto a single 2-D plane, so that in this case what you are viewing is your entire geometry. For 3-D geometry you will only be viewing slices through your geometry, where each slice is orthogonal to one axis and displays a plane in the other two dimensions.



Regardless of what your geometry really looks like, i.e., 2-D or 3-D, navigating around your geometry depends on what is currently being displayed, i.e., either one or three 2-D projections. Below we will discuss in detail the difference between when one or three 2-D projections are being displayed. 



.c2.Center



This option can be used to define a new center for the (x, y, z) cube. When you use this option the center that you select is moved to the center of the display, but the (x, y, z) scaling is not changed.



When only one 2-D projection is shown a new center can be defined by: 1) select the Center option by positioning the mouse cursor within this option box and press any mouse key, 2) next position to anyplace in the one 2-D plane being displayed and again press any mouse key. The code will immediately start a new display centered on the point that you selected. When only one 2-D view is being shown, selecting any point in the 2-D plane being displayed defines a new center in two dimensions. The center in the third dimension, orthogonal to the plane displayed, is unchanged, so that by only selecting one point in the displayed plane TARTCHEK can define a new center and immediately display a new view.



When three 2-D projections are shown in order to define a new center you must define two points in any two different projections. Which two views you use is completely up to you. The first point selected will define the new center in two dimensions, and the second point selected will be used ONLY to define the new center in the third dimension. In this case a new center can be defined by: 1) select the Center option by positioning the mouse cursor within this option box and press any mouse key, 2) next position to anyplace in one of the 2-D planes being displayed and again press any mouse key; this will select the new center in two dimensions, e.g., if you select a point in the (Z, X) plane you have defined a new (Z, X) center, but you still have to define a new center in Y, 3) next position in either of the other two 2-D planes being displayed and again press any mouse key. This will define the new center in the third dimension and TARTCHEK can define a new center and immediately display a new view.



Warning - arbitrarily defining a new center in 3-D can result in three new slices through the geometry at totally uninteresting and sometimes confusing locations. While learning to navigate your way around 3-D space, if you do get lost you can always find your way back to your starting point by using the Show Start option. Also while learning consider switching between three and one 2-D projections to allow you to define a new center two dimensions at a time, as described above.



.c2.10 Zoom



When this option is selected the current (x, y, z) center of the cube is maintained and the distance to the surface of the cube in each of the three dimensions, in cm, is reduced by a factor of 10. The effect that you will see is that you will zoom in to see a smaller portion of the geometry, centered on exactly the same (x, y, z) point as the previous view. As soon as you select this option the code will start a new display.



.c2.2 Zoom



When this option is selected the current (x, y, z) center of the cube is maintained and the distance to the surface of the cube in each of the three dimensions, in cm, is reduced by a factor of 2. The effect that you will see is that you will zoom in to see a smaller portion of the geometry, centered on exactly the same (x, y, z) point as the previous view. As soon as you select this option the code will start a new display. 



.c2.1/2 Zoom



When this option is selected the current (x, y, z) center of the cube is maintained and the distance to the surface of the cube in each of the three dimensions, in cm, is increased by a factor of 2. The effect that you will see is that you will zoom out to see a larger portion of the geometry, centered on exactly the same (x, y, z) point as the previous view. As soon as you select this option the code will start a new display. 



.c2.Mouse Zoom



The above three zoom options can be used to zoom in or out in large steps to allow you to quickly position close to the portion of the geometry you want to examine. Mouse Zoom allows you to zoom in arbitrarily, instead of in large steps. As in the case of Center, when using Mouse Zoom, we must consider whether one or three 2-D views are being displayed.



When only one 2-D projection is shown the limits of a new plane can be defined by: 1) select the Mouse Zoom option by positioning the mouse cursor within this option box and press any mouse key, 2) next position to the upper, left zoom limit and press any mouse key, 3) finally position to the lower, right zoom limit and press any mouse key [you can actually do 2) and 3) in any order]. The code will immediately start a new display showing the area that you selected. When only one 2-D view is being shown selecting any two different points in the 2-D plane being displayed defines a new area of interest in two dimensions. In order to maintain perspective, the code will use the larger of the two dimensions defined by the selected area, for the new size of the cube in both dimensions. It will also maintain the center in the third dimension and define the same new size in the third dimension. So that in this case by only selecting one new area in the displayed plane TARTCHEK can define a new cube and immediately display a new view.



When three 2-D projections are shown in order to define a new cube you must define two areas in any two different projections. Which two views you use is completely up to you. The first area selected will define the new area in two dimensions, and the second area selected will be used ONLY to define the new length in the third dimension. In order to maintain perspective the code will use the largest of the lengths in the three dimensions to define the new size of the cube in all three dimensions. In this case a new cube can be defined by: 1) select the Mouse Zoom option by positioning the mouse cursor within this option box and press any mouse key, 2) next position to the upper, left zoom limit and press any mouse key, 3) next position to the lower, right zoom limit and press any mouse key [you can actually do 2) and 3) in any order]; this will select the new area in two dimensions, e.g., if you select an area  in the (Z, X) plane you have defined new (Z, X) limits, but you still have to define a new range in Y, 4) next position in either of the other two 2-D planes being displayed and again select an area by defining the upper, left and lower, right limit (in any order). This will define the new length in the third dimension and TARTCHEK can define a new cube and immediately display a new view.



Warning - arbitrarily defining a new cube in 3-D can result in three new slices through the geometry at totally uninteresting and sometimes confusing locations. While learning to navigate your way around 3-D space, if you do get lost you can always find your way back to your starting point by using the Show Start option. Also while learning consider switching between three and one 2-D projections to allow you to define a new cube two dimensions at a time, as described above.

 

.c2.Show Start



As explained above, when you get completely lost you can use this option to find your way back to your starting point. 



You will find that this option is also handy when you want to zoom in and examine a number of non overlapping spatially regions, one after another. You can first zoom in and do whenever you want to do in one region, and when you are finished use then option to return you to your starting point, where you can then zoom into the next region of interest. One can repeat this cycle any number of times that you wish.



.c2.Show All



This option differs from Show Start in that rather than returning you to your starting point, it will re-scale the currently displayed views (one or three of them), and display them. For Example, the initial starting view may be three 2-D views, but you may only be interested in examining one of these views in detail. So you select, let's say Z-X View, and zoom in to examine a portion of the view in detail. If you want to next examine another portion of the same view, rather than returning to the original three 2-D views using Show Start, you can use Show All to show only the entire single 2-D plane that you are currently working in. 



In some simple geometries, such as spherical geometry, the initial display will only show one quarter of the geometry with the center of the spheres at the origin of the display; this is done to maximize visual resolution. If you would like to over ride this scaling and see the entire geometry Show All will allow you to do this.  



.c2.Show Now



This option is used to refresh the display, removing any extra information that you may have added due to the use of options (as explained below), and shows only the basic geometry exactly as it appeared in the last view.



.c2.Zone/Matter



The initial view will display a different color for each zone in your problem. This option may be used to switch back and forth between displaying a different color for each zone or each material. For example, the initial view displays zones. By selecting the option the view will display materials. By selecting this option again, the view will return to zones, etc. Every time that you select this option the code will immediately start a new display.



Depending on whether Zone or Matter is selected your geometry can look quite different, so that I suggest that you look at your geometry both in terms of zone and matter. This is particularly important to do to insure that you do not have any "holes", or undefined volumes, in your geometry, both in terms of each volume being contained in a zone, and each interior zone containing material.



In using a number of the tests described below you should first use the test with the zone option and then switch to material option and repeat the test. Why can't the code do tests for zones and material at the same time? Because each of these tests, tests for something different, as explained below. 



When you are using the zone test you would like to see all of your zones, even those that do not contain any material. For a well defined TART95 problem when you are using the zone test every single point on the display should be contained in some zone and should show up on the screen as defined. If you see any black areas or receive a message from the code that some points are not contained in any zone, you should immediately correct your TART95 input deck and then run TARTCHEK again. The most frequent error is that the exterior of your geometry is not defined as a zone; when displaying zones as different colors this will show up as a black area around your geometry.



When you are using the material test you should only see those zones that contain material. For a well defined TART95 problem, when using the material test all of the interior points should be identified as containing material, and all points in the surrounding empty (void) non-re-entrant zones should show as black. In you see any interior black areas you should immediately correct your TART95 input deck and then run TARTCHEK again. Just as important, if your geometry is not completely surrounded by black area corresponding to empty zones, you have not properly closed your geometry and you should immediately correct your TART95 input deck and then run TARTCHEK again. If any of the boundaries of your geometry are orthogonal to an (x, y, z) axis the boundary may lie exactly on the edge of the display area and you will not see any black area beyond it. In this case you may have to use 1/2 Zoom to zoom out to completely see the surrounding empty area.



If zooming out fails to show you a black area completely surrounding your interior geometry you have not closed your geometry. One classic error is to allow one dimension of your geometry to be infinite. For example, in the case of a number of concentric cylinders you cannot allow the cylinders to extend to infinity in the dimension along the axis of the cylinders. In this case you must close your geometry using planes at each end of the cylinders orthogonal to the axis of the cylinders. In this case if you haven't properly closed your geometry, regardless of how much you zoom out you will not find a surrounding black area at the ends of the cylinder.       



.c2.What Zone?



The option may be used to define what zone any given space point is located in. Only points that lie in one of the 2-D projections may be selected, i.e., two of the three (x, y, z) coordinates lie in the 2-D plane displayed and the third coordinate in the centerline of the cube at the slice where the plane is being displayed.



To use this option: 1) select the What Zone? option by positioning the mouse cursor within this option box and press any mouse key, 2) next position the mouse cursor anywhere within any of the views being shown and again press any mouse key. The code will immediately identify the number of the zone. You can continue identifying as many points as you like by positioning and pressing any mouse key, 3) when you are finished identifying points, to escape from this option move the mouse cursor out of the display area to anywhere within the option boxes to the right of the display and again press any mouse key. Note, this will ONLY escape from the What Zone? option; it will NOT select the option the mouse is located in.  



Warning - due to symmetries in many geometries the initial 2-D slices through your geometry may lie EXACTLY on the boundary between two zones. In this case this option may have trouble uniquely defining which zone a point on this slice is located in. If you obtain results using this option that seem incorrect, try using the center option to move the center of your geometry slightly off of the initial center, so that the 2-D slices through your geometry lie within zones, off boundaries. Once you start moving around 3-D space it is extremely unlikely that you will ever end up defining 2-D slices that lie EXACTLY on boundaries, so that you need worry about this problem only for the initial display.   

 

In order to distinguish between zone and material numbers on the display, each zone number is displayed in a small white box, and each material number in a small yellow box.    



.c2.What Material?



The option may be used to define what material is at any given space point. Only points that lie in one of the 2-D projections may be selected, i.e., two of the three (x, y, z) coordinates lie in the 2-D plane displayed and the third coordinate in the centerline of the cube at the slice where the plane is being displayed.



To use this option: 1) select the What Material? option by positioning the mouse cursor within this option box and press any mouse key, 2) next position the mouse cursor anywhere within any of the views being shown and again press any mouse key. The code will immediately identify the number of the material. You can continue identifying as many points as you like by positioning and pressing any mouse key, 3) when you are finished identifying points, to escape from this option move the mouse cursor out of the display area to anywhere within the option boxes to the right of the display and again press any mouse key. Note, this will ONLY escape from the What Material? option; it will NOT select the option the mouse is located in. 



In order to distinguish between zone and material numbers on the display, each zone number is displayed in a small white box, and each material number in a small yellow box.



Warning - due to symmetries in many geometries the initial 2-D slices through your geometry may lie EXACTLY on the boundary between two zones. In this case this option may have trouble uniquely defining which zone a point on this slice is located in, and therefore which material is at that point. If you obtain results using this option that seem incorrect, try using the center option to move the center of your geometry slightly off of the initial center, so that the 2-D slices through your geometry lie within zones, off boundaries. Once you start moving around 3-D space it is extremely unlikely that you will ever end up defining 2-D slices that lie EXACTLY on boundaries, so that you need worry about this problem only for the initial display.



.c2.Resolution: Overview



TARTCHEK displays TART95 geometry using the same routines that TART95 uses to track particles. In particular it uses the WHATZONE routine (described elsewhere under Geometry) to define what zone any given space point is located in. For 2-D plane views TARTCHEK divided the area of the view into a number of small squares. Within each square the (x, y, z) point at the center of the square (two coordinates are defined in the plane and the third is the center of the cube in the orthogonal direction) is used with WHATZONE to define what zone the point is located in. The code then fills the entire square with a color corresponding either to the number of the zone, or the material within the zone, depending on the Zone/Material option described above.



The procedure used in ray tracing to show the surface of 3-D objects is similar, in that it is done to a given resolution relative to your current viewpoint (as described below). 



The time to generate each view naturally depends on how many small squares are used in the view. The initial resolution of the display is 256 by 256 squares; a total of 65,536 squares, for each of which the code must determine what zone the point at the middle of the square lies in. Doubling the resolution of the view, doubles the number of squares in each dimension, and therefore requires four times as many calculations to produce a view. Fortunately on most computers for 2-D views this code is display, not compute, bound, so that doubling resolution will not cause the code to run four times as long to produce each view. However, when doing ray tracing to display 3-D objects the code can become computer bound and take four times as long to produce each view. So that when you are displaying 3-D objects it is particularly important for you to carefully select the required resolution in order to obtain results in a reasonable amount of time.



Screen resolution can be used to control the tradeoff between running time and visual resolution. On an IBM-PC there is no reason to increase the resolution, since the code is already running at roughly maximum 640 by 400 resolution of the display. On other, higher resolution displays, you may want to increase the display resolution using the 2 Resolution option. On any computer if you want faster views as you move around your geometry, you can use the 1/2 Resolution option to quickly display a number of views. When you finally have the view that you are interested in you can then increase the resolution using the 2 Resolution option.



TARTCHEK has an option to produce hardcopy copies of the display, as shown in this report; see Hardcopy Prints, above. Even though the resolution on your display may look fine to your eye, when printed it can look quite poor, unless the resolution of the screen is increased before producing hardcopy. For example, on a SUN workstation you can increase the resolution by a factor of four or eight and obtain very good quality prints.



.c2.1/2 Resolution;    



This option may be used to half the resolution of the screen. When you select this option the resolution will be halved on all following views, but a new view is NOT immediately shown; the current display is still on the screen. This has been done to allow the user to quickly change the resolution by any multiple of two before displaying the next view. For example, to decrease the resolution by a factor of four, select this option twice, and then use the Show Now option to refresh the view at the new resolution.       



.c2.2 Resolution;    



This option may be used to double the resolution of the screen. When you select this option the resolution will be doubled on all following views, but a new view is NOT immediately shown; the current display is still on the screen. This has been done to allow the user to quickly change the resolution by any multiple of two before displaying the next view. For example, to increase the resolution by a factor of four, select this option twice, and then use the Show Now option to refresh the view at the new resolution.       



.c2.History: Overview



Each of the geometry tests described below will statistically sample a number of histories, e.g., space points, or track lengths. The time required to perform these tests naturally depends on how many histories are run for each test. The options 1/2 History and 2 History allow the user to control the tradeoff between running time and the precision of each test. Initially the code is set up to run 100,000 histories for each test. For simple geometries this may be far more than are needed to achieve the accuracy required, whereas for very complicated geometries it may be far too few. The user is in the best position to decide the requirements for any specific case, and the following two options allow you to perform calculations in any speed vs. accuracy that you require. Following each test the number of histories used and thw time to run the test are displayed.



.c2.1/2 History



This option allows the user to decrease the number of histories run by a factor of two. A plot is NOT immediately generated, but for geometry tests run after selecting this options the number of histories run will be effected. Warning - every time you select this options the number of histories is decreased, so that you can decrease the histories by a factor of eight by selecting this option three times. However, use care not to press your mouse key too many times.  



.c2.2 History



This option allows the user to increase the number of histories run by a factor of two. A plot is NOT immediately generated, but for geometry tests run after selecting this options the number of histories run will be effected. Warning - every time you select this options the number of histories is increased, so that you can increase the histories by a factor of eight by selecting this option three times. However, use care not to press your mouse key too many times.



.c2.Geometry Checks: Overview



TARTCHEK include a number of geometry tests for errors that often occur in input preparation. To understand the tests let's briefly review TART95 geometry requirements. All of space MUST be defined, all interior zones MUST contain material and all exterior non-re-entrant zones MUST be empty (void). If any particle enters an empty (void) zone, TART95 assumes that this is an exterior, non-re-entrant zone, and the particle history is terminated. Classic errors in input preparation include,



1) Leaving "holes" in the geometry, in that some region of space is not included in any zone.



2) Leaving "holes" in the geometry, in that some interior zone does not contain any material.



3) Improperly defining zones, so that two or more zones "overlap", in the sense that the same spatial point is contained in more than one zone.



4) Having empty (void) zones, where a particle had it been tracked in its current direction of travel through the zone could re-enter the geometry. This can occur either because an interior zone has been left empty (void) or because what is assumed to be an exterior non-re-entrant zone, actual has a path through it that leads back into the geometry.



In order to find and show you where these errors occur TARTCHEK uses five basic tests. Each test only applies to the currently displayed (x, y, z) limits of the view. You can therefore zoom in on any spatial region and examine it in any detail that you require using these tests.



.c2Flood



The code randomly selects space points (x, y, z) and displays a color corresponding to either the zone number or material in the zone, depending on the current setting of the Zone/Matter option, described above. If an error is found the point will be black on your display. This test should be run first for Zone and then repeated for Matter, using the Zone/Matter option described above. The display area will show you the results of the test and the option area (to the right of the screen) will tell you whether or not all space points are included in zones and whether or not all zones contain material. 



This is a classic test used by many Monte Carlo codes to check complicated geometry. You will find that combining this test with interactive graphics adds a whole new dimension to your ability to quickly find and eliminate errors. 



.c2.Holes



This test is the inverse of Flood. Rather than displaying points that are defined, this test only displays points that are not defined. For complicated geometry, with many small zones, using Flood may make it difficult for you to easily see small undefined spatial regions. In contrast Holes will highlight such regions. As with Flood, this option should be run first for Zone and then repeated for Matter, using the Zone/Matter option described above.



When Flood or Holes identify a spatial region as not being contained in any zone, from the display you can usually see all the bounding surfaces of the region, which simplifies your job of updating your input deck to define all spatial regions. Warning - it is highly recommended that after updating your input deck you again run TARTCHEK to insure that you really have eliminated all problems.



When Flood or Holes identify a spatial region as not containing any material, you will be able to see the zone or zones involved and you can use the What Zone? option, described above, to define exactly what zone or zones you MUST assign material to.  



.c2.Overlap



The code randomly select space points (x, y, z) and displays a color only if the point is contained in two or more zones. The display area will show you the results of the test and the option area will either tell you that there are no overlapping zones or list pairs of all overlapping zones.



When this test indicates overlapping zones, you should examine the bounding surfaces and surface signs assigned to each zone; see below for a discussion of where overlapping zones are permitted. The most common error is that the sign of a surface is incorrectly defined. In more complicated situations in order to avoid or eliminate overlap remember that any zone contained inside a given surface cannot overlap with a zone outside the same surface. Carefully check the surface number and sign of all bounding surfaces for the zones involved to insure your signs are correctly defined.



When your initial display shows patches of different colors or ragged edges between zones, that based on your knowledge of your geometry, shouldn't be there, you can almost bet that your geometry has overlapping zones. Remember that this code produces the initial 2-D slices using the TART95 routine WHATZONE to define what zone each displayed point lies in. When you have overlapping zones this routine can almost randomly say one point is in one zone and an adjacent point in another, overlapping zone, leading to confusing looking displays. Anytime you see anything that looks strange like this you should immediately consider running the Overlap test.



In some cases overlapping zones are permitted, for example,



You may want to intentionally overlap geometry for special purposes; see TART95 Input for a detailed discussion of bjp input and the use of overlapping geometry. This use of TART95 is not recommended and if used will prevent TARTCHEK from being able to completely check your geometry for errors. For example, if you use overlapping zones you may be able to "see" the zones you intended to overlap, but you should consider all of your other zones and whether or not they have been correctly defined. If you decide to intentionally use overlapping geometry, then you are on your own and TARTCHEK won't be able to help you check your geometry.



Basically you should insure that none of your interior zones overlap, but you may allow exterior non-re-entrant zones to overlap, since particles will never be tracked in them. For example, for a hexagon cell you could use six general planes to bound the cell, defining one zone to be "inside" all of the six planes, and six exterior, non-re-entrant zones, with each of the six zone defined to be "outside" one of the planes. This description will close the description of your cell in two of the three dimensions and can be used with TART95. However, in this case (shown later in this report) the Overlap test will indicate that the exterior zones overlap. In this case, since none of the interior volume is overlapped, this is acceptable and should not cause you any concern. In this case, if you want to be a purist, you can eliminate the overlap of all the exterior zones by defining a more complicated definition of each exterior zone (this can to done using three planes for each exterior zone), but this won't change the result of the TART95 calculation and will only cause TART95 to run slightly slower, since it will have to search through more bounding surfaces for each of these six zones.    



.c2.Track



Starting from the point (x, y, z) at the center of the currently displayed cube, the code randomly selects a direction of travel and tracks a particle in a straight line across all zones until the particle either reaches the edge of the cube, enters an empty (void) zone or enters a spatial region that is not assigned to any zone. The track of each history is displayed with a color corresponding to the zone number that each track passes through.



This test has turned out to be extremely powerful and effective at finding errors. The reason is that for the types of surfaces used by TART95 starting at ANY point inside the geometry this point should be able to "see" every other point in the geometry in a straight line of sight. Therefore starting a source at the center of the cube and randomly directing tracks should eventually fill the entire geometry. By moving the center of the cube and zooming in and out you can start the randomly directed track anywhere that you want within your geometry, and repeat this test as many times as you want.



When this test is run if you see any interior black holes it indicates an error. With this test not only will the spatial region containing an error be displayed as black, but all regions further from the center of the cube in a straight line will also be black, since the track will not cross any regions containing errors.



Use the option What Zone? to determine what zone is causing the problem. If the zone is properly defined use What Material? to determine whether or not a material is assigned to the zone. You can then correct you input deck and run TARTCHEK again to insure that you have eliminated all problems.



.c2.Re-Entry



This test is similar to Track, but the results displayed are different. As in the case of Track, starting from the point (x, y, z) at the center of the currently displayed cube, the code randomly selects a direction of travel and tracks a particle in a straight line across all zones until the particle either reaches the edge of the cube, enters an empty (void) zone or enters a spatial region that is not assigned to any zone. If the particle enters a void or undefined region continue tracking the particle to the edge of the cube, to see if the track re-enters the geometry before reaching the edge of the cube. The track of each history is displayed ONLY if it re-enters the geometry. The color of the track corresponds to the zone number that each track passes through AFTER re-entering the geometry.



Tracks can re-enter the geometry because an interior area is not assigned to any zone, no material has been assigned to an interior zone, or what is assumed to be an exterior non-re-entrant zone actually has paths through it that lead back into the geometry. Use the option What Zone? to determine what zone is causing the problem. If the zone is properly defined use What Material? to determine whether or not a material is assigned to the zone. You can then correct you input deck and run TARTCHEK again to insure that you have eliminated all problems.



The classic example of re-entry is a barbell: two spheres connected by a narrow cylinder whose radius is small compared to the radius of the spheres. In this case, in order to allow transport between the entire volume of one sphere and the entire volume of the other sphere, the area between the two spheres, outside of the narrow cylinder, but inside the radius of the spheres, MUST be defined as an interior zone containing material. If it isn't, any particle entering this area will have its history terminated, and the only way that particles can find their way from one sphere to the other is through the narrow cylinder connecting them. For example, for two spheres 10 cm in radius, connected by a cylinder 2 cm in radius, you can define a zone inside each sphere and another zone inside the 2 cm radius cylinder and outside the two spheres. But to have a non-re-entrant geometry you MUST also define a zone inside a cylinder of 10 cm radius between the two spheres and this zone MUST contain material, e.g., air. Otherwise particles cannot completely transport from one sphere to the other. To avoid overlapping zones this last zone should be outside the 2 cm cylinder, inside a 10 cm cylinder, and outside the two spheres.   



.c2.2-D vs. 3-D Tests: Overview



2-D tests are only performed in the planes displayed. For example, if only the (Z, X) plane is being displayed, the displayed slice is at a fixed Y value corresponding to the middle of the Y range of the current cube. In this case the 2-D tests Flood, Holes and Overlap use the fixed value of Y and randomly sample (z, x) coordinates, i.e., all sampled points lie in the displayed plane. In this case the 2-D tests Track and Re-Entry launch particles from the center of the displayed (Z, X) plane with the fixed value of Y, and randomly define the direction cosines (gamma, alpha) relative to the (z, x) axis, respectively, and define the direction cosine (beta) relative to the Y axis to be zero, so that the track always stays exactly in the displayed (Z, X) plane.



3-D tests are performed in the entire cube, regardless of what planes are being displayed. The 3-D tests Flood, Holes and Overlap randomly sample (x, y, z) coordinates within the cube. The 3-D tests Track and Re-Entry launch particles from the center of the (x, y, z) cube and randomly define the direction cosines (alpha, beta, gamma) relative to the (x, y, z) axis, respectively, so that the track are throughout the 3-D space of the cube.



Since the 2-D tests only involve two of the three spatial variables and direction cosines they are much more efficient to use than the 3-D tests. For example to flood a 2-D plane to roughly 1 % resolution requires about 100 times 100 = 10,000 histories. In contrast to flood the 3-D cube to the same resolution requires about 100 time 100 time 100 = 1,000,000 histories. Therefore in deciding which tests to run: 1) whenever possible use the 2-D tests, 2) when using the 3-D tests increase the number of histories to insure the accuracy that you require.



The displayed results of the 2-D tests are much easier to interpret. For all of the 2-D tests the displayed results correspond to a unique point in one of the 2-D planes, so that everything is uniquely displayed on the display plane. For the 3-D tests what is displayed are results for the entire cube, projected onto a 2-D plane, so that at each point in the 2-D plane what you see is the cumulative results for all points orthogonal to the plane; the results are similar to looking through a glass cube, where the different densities of colors indicates different volumes of zones or materials. The resulting display can appear complicated and confusing until you get used to interpreting the results.  



For simple 2-D geometry the entire geometry can be projected onto a 2-D plane, so that by running only 2-D tests you can check your entire geometry. Only if you have true 3-D geometry need you run 3-D tests. Even when you have 3-D geometry, by moving around your geometry to display specific slices through your geometry the 2-D tests can be very effective to more easily let you see problem areas.     



Often even geometrically complicated 3-D problems will have large simple regions and a number of much smaller complicated regions. Consider using 2-D tests in your large simple regions. Then zoom in to your smaller, more complicated regions and run 3-D tests. In this way you can combine the best features of each type of test.   

 

.c.Page 2: Surface



Many of the options on this page are exactly the same as on the Geometry page; these options will not be discussed here (see, their descriptions above). 



Sometimes your geometry may be so complicated that based only on the 2-D views allowed in the Geometry page, it is difficult to visual what it really looks like in 3-D, . This page of options allows you to create 3-D displays of your geometry. What is displayed is the nearest surface of the nearest zone "in front" of you from your current viewpoint, with a color corresponding to the zone number. In order to produce these 3-D images TARTCHEK uses ray tracing with the routine HOWFAR from TART95, to determine the distance from your viewpoint to each surface of each zone. A color corresponding to the nearest of all surfaces of any zone "in front" of your viewpoint is then displayed. 



At the current time the maximum of 256 colors is not sufficient to allow shading of the surfaces shown. Hopefully, in the not too distant future when many more colors are easily available, the TART95 routine COSNORM will be used to define the cosine between the trajectory of the ray (from your viewpoint or eye) and the normal to the surface, which will allow surfaces to be shaded. 



In order to efficiently use this page of options you should be familiar with the options from the Geometry page, that allow you to select views, move around 3-D space, change resolution, etc. These options are exactly the same on this page.



Next, you have to become familiar with the coordinate system used by this page in order to understand what "in front" of you from your viewpoint means, and finally you have to become familiar with the idea of making zones transparent, so that you can see through them to the zones that lie behind them in the interior of your geometry.



As with the Geometry page, the starting coordinate system involves a cube in (x, y, z) space. You can use the available options to make this cube as large or as small as you want, centered anyplace in your geometry. The sides of cube are parallel to the (x, y, z) axii, so that each displayed 2-D plane is always orthogonal to one axis.



Starting from this geometry, we imbed the cube in a sphere centered on the center of the cube and with a radius that just touches the eight corners of the cube. We place a plane on the surface of this sphere, parallel to the surface of the sphere. Initially this plane has exactly the same orientation as the displayed 2-D planes, e.g., for the 2-D (Z, X) displayed plane, the plane on the surface of the sphere is parallel to the (Z, X) plane, orthogonal to the Y axis.



So that you can view your geometry in 3-D from any viewpoint you are allowed to rotate the plane on the surface of the sphere either left or right, up or down. In all cases the plane remains on the sphere, parallel to the surface of the sphere, and perpendicular to the line from the center of the plane to the center of the (x, y, z) cube, so that your viewpoint from the center of the plane is always staring directly at the center of the cube. There are four options to allow you to position your viewpoint to any position around your geometry,



.c2.Eye Right; - Every time you select this option your viewpoint is shifted 5 degrees to the right, relative to your stationary geometry.   



.c2.Eye Left; - Every time you select this option your viewpoint is shifted 5 degrees to the left, relative to your stationary geometry.   



.c2.Eye Up; - Every time you select this option your viewpoint is shifted 5 degrees upward, relative to your stationary geometry.   



.c2.Eye Down; - Every time you select this option your viewpoint is shifted 5 degrees downward, relative to your stationary geometry.   



When you select any of these options the display is not changed. This is to allow you to quickly rotate to any viewpoint before viewing the surface of your object. For example, to rotate your eye (viewpoint) 45 degrees to the right and 30 degrees up, press the Eye Right option nine times (9 X 5 degrees = 45 degrees) and then the Eye Up option six times (6 x 5 degrees = 30 degrees). You can now select the Show Surface option to display the surface from your new viewpoint. 



For example, if only the (Z, X) plane is being displayed, we can call this the front of your object (geometry). In order to walk around this object to the right, while always facing the center of the object, you need merely move our eye right as many 5 degree steps as you wish. Starting from the front of your object in the (Z, X) plane after 18 steps of 5 degrees each you will have moved 90 degrees and will now be looking at the right side of your object in the (Y, X) plane. After 36 steps of 5 degrees each you will have moved 180 degrees and be at the back of the object, but still facing toward the center of the object. If you continue moving right around your object, after moving another 36 steps of 5 degrees each, you will have walked through 360 degrees, all the way around your object and be back where you started.



As a second example, if we wish to move from the front of the object upwards around the object, while still focusing on the center of the object, you need merely move your eye up as many 5 degree steps as you wish. Starting from the front of your object in the (Z, X) plane after 18 steps of 5 degrees each you will have moved 90 degrees and will now be looking downwards at the top of your object in the (Z, Y) plane. Similarly you could have moved your eye down from the starting viewpoint by 90 degrees and be looking upwards at the bottom of your object.



Unlike eye right and left where you can walk through 360 degrees all the way around your object to return to your starting point, eye up and down only allow you to move your viewpoint at most 90 upwards or downwards from your starting position. However, the combination of four possible options allows you to position your viewpoint anywhere in space around your object, so that you can view it from any perspective.



To repeat, when you select any of these Eye options the display is not changed. Displaying 3-D objects using ray tracing is computationally intense and each display can take some period of time to complete. Therefore TARTCHEK allows you to use the Eye options as many times as you wish to position your viewpoint anywhere you wish, e.g., 30 degrees to the right and 30 degrees up, to a standard perspective viewpoint, and only when you select the option Show Surface is the surface displayed from your current viewpoint.     

 

.c2.Show Surface



Now that you know how to position yourself anywhere around your object, let's discuss how to see inside your object. Since TART95 geometry MUST define all space and is usually surrounded by one or more non-re-entrant zones, regardless of where you rotate your viewpoint to be when you Show Surface you are libel to end up seeing a totally uninteresting bounding surface, e.g., regardless of how complicated the interior of your geometry may be if you surround it with a sphere as the enclosing non-re-entrant surface, when you Show Surface all you will see is this bounding sphere that looks exactly the same from any viewpoint.



.c2.Transparent/All Solid



There are three ways that you can see inside your object: 1) use the Transparent option to make as many zones as you wish transparent, or invisible, so that you can see through them. All Solid has the opposite effect by setting all zones to be solid; no zones are transparent, 2) use the positioning options, center, zoom, etc. to position your starting viewpoint inside any zones that you wish to ignore. For example, if we have a house with furniture inside it, if from your current viewpoint the front wall of the house is between you and the center of the house (object), the front wall will be displayed and you will not be able to see the furniture. However, by zooming in toward the center of the house your viewpoint will eventually be inside the house, beyond the front wall and since the front wall is no longer "in front" of you, you will be able to see the furniture inside the house, as well as the back wall of the house and anything else that lies "in front" of you, 3) for a complicated geometry it may be simpler for you to temporarily comment out parts of your geometry in your input deck; this approach will allow you to see individual parts of your geometry, one after another. Warning - if you use this last approach, do not forget to restore the geometry by removing the comments before running TART95.



To use the Transparent option move the mouse cursor within the option box and press any mouse key. Next position the mouse cursor on the display to anywhere within the zone that you wish to make transparent and press any mouse key; the display will show you the number of the zone that you have made transparent. You can continue making as many zones transparent as you wish, by positioning your mouse key and pressing any mouse key. To escape from this option move the mouse cursor out of the display area to anywhere in the option boxes and again press any mouse key.



When you escape from the Transparent option TARTCHEK will immediately produce a new 2-D display in which your transparent zones will no longer be present, i.e., they will be black areas. You can continue using the Transparent option as many times as you wish and look at the 2-D results until you are satisfied that you have made as many zones as necessary transparent. Only then should you use the Show Surface option to produce a 3-D image. Note, for symmetric geometries the boundary between zones may lie exactly on the 2-D slices being displayed and the program may have trouble determining which zones you are selecting. If you see inconsistent results try starting over with the All Solid option, move the center slightly off the plane of symmetry using the Center option, and then make your zones Transparent.       



There is an alternative way to make any part of your geometry Transparent. If you wish to completely ignore one of more zones in your geometry during a TARTCHEK run, you always have the option to merely temporarily comment out the definition of one or more zones. Simply edit your TART input parameter file, TART.IN, to insert "* blank" at the beginning of the line defining each zone that you want to ignore. You need only do this for the jb or bjp input defining the bounding surfaces for the zone; you do not have to do it for any other zone properties. If you have a very complicated geometry you may want to use this approach to allow you to examine portions of your geometry, one after the other, or to select only one small portion of your geometry. In order to make a zone Transparent you have to position at least some part of the zone onto one of the 2-D planes that are displayed. In complicated geometries rather than re-positioning the 2-D slices, so that you can locate a zones to make it transparent, you may find it easier to comment out the definition of the zone in your input file TART.IN. Warning - if you use this last approach, do not forget to restore the geometry by removing the comments before running TART95.  



As mentioned above, displaying 3-D images using ray tracing is very computationally intense, so that it can take some period of time to produce these images. It is recommended that while you are initially positioning your viewpoint, use the 1/2 Resolution option to reduce the time required to provide preliminary 3-D images. Only after you are satisfied with your viewpoint and you want to produce final 3-D images should you increase the resolution using the 2 Resolution option.   



.c.Page 3: Flux Edit



This page of options allows you to overlay the results of TART95 calculations on your geometry. Neutron or photon fluence or energy deposition can be overlaid onto your geometry. Rather than wading your way through a long TART95 output report and trying to interpret the results, this page of options allows you to quickly "see" the results. This generally allows results to be more easily interpreted and understood. See Comparing Multiple Results, below, for instructions on how to use this page of options to compare the results of several different TART95 calculations; this has turned out to be one of, if not THE, best use of this page of options.   



In order to use this page of options, after you have run TART95 you must process the output report file from TART95, TART.OUT, through the TART95 utility code fluxedit.f. This will produce a file FLUXEDIT.OUT that can be read by TARTCHEK.



When TARTCHEK is run be sure that the input file TART.IN is exactly the same input file that you used for your TART95 run (this will be used by TARTCHEK to define the geometry), and that the corresponding file FLUXEDIT.OUT is also present in the same directory.



When you run TARTCHEK in order to use this page of options after the initial view, if you want to display results for your entire geometry (suggested as a starting point), you can immediately proceed to Page 3: Flux Edit, as described below. Otherwise, use the center, zoom, etc. commands in Page 1: Geometry, to define the portion of your geometry that you want to overlay results onto. Warning - Page 3: Flux Edit does not allow you to move around 3-D space; there simply isn't enough option space available to include these options on this page. Therefore it is recommended that you always use Page 1: Geometry to define what portion of your geometry to display and overlay. You can do this either immediately when the code starts, or from Page 3: Flux Edit, by selecting the bottom most option to cycle back to Page 1: Geometry, where you can change the displayed volumes, and then return to Page 3: Flux Edit to overlay results. 



From the initial Page 1: Geometry to advance to Page 3: Flux Edit, position your mouse cursor over the lowest option box and press any mouse key twice. This should position you to Page 3: Flux Edit. However, if the display only briefly flashes this page of options and then cycles back to the first page of options, it means that either: 1) the code could not find any file named FLUXEDIT.OUT to retrieve fluence and deposition from, or, 2) based on the number of zones defined in the TART95 input parameter file, TART.IN, the results read from FLUXEDIT.OUT do not correspond to this geometry and as such cannot to overlaid onto it. If this occur terminate TARTCHEK and check to be sure that there is a file named FLUXEDIT.OUT in your current directory, and that the contents of this file exactly corresponds to the geometry defined in the TART95 input deck in file TART.IN. You can then restart TARTCHEK.  



If TARTCHEK stays at Page 3: Flux Edit, it means that it has found TART95 results that appear to correspond to the geometry. The display area will be blank and the option boxes will contain the options Deposition and Fluence. To overlay either of these onto your geometry position your mouse cursor over either option and press any mouse key. The display area will show the overlay and the lower half of the option box area will display a scale indicating the maximum value for fluence or deposition, at the top of the scale, and colors indicating the magnitude in each zone, relative to the maximum value. You can switch back and forth between displaying deposition and fluence as many times as you want.



The scale used to display deposition or fluence is logarithmic and the initial range of the scale will be a factor of 1000, e.g., colors will be used to distinguish values of fluence or deposition between the maximum value and 1/1000-th of this value. Four options may be used to change this scale,



.c2.10 X Range       Increase the range by a factor of 10

.c2.2 X Range         Increase the range by a factor of 2

.c2.1/2 X Range     Decrease the range by a factor of 2

.c2.1/10 X Range   Decrease the range by a factor of 10



Reducing the range can be used to see variations in finer detail close to the maximum. Increasing the range can be used to see variation over a wider range of fluence or deposition, e.g., the initial view may show variations over a relatively small, localized portion of the geometry and increasing the range can be used to see effects over a larger spatial region.



In the future additional utility codes will be supplied to extract other results from TART95 output files and put them into the same format used by fluxedit.f, so that they can be used with this page of options to overlay additional results. Virtually any quantity that can be calculated by TART95, or folded together with the results of a TART95 calculation (e.g., dose, displacement, etc.) on a zone by zone basis, can potentially be overlaid onto the geometry.



.c2.Comparing Multiple Results



One particularly convenient use of this page of options is to "see" the results of slightly different calculations. The code fluxedit.f produces a simple file that can be read by TARTCHEK. The first line of a table in the file is a title, e.g., fluence or deposit, followed by zone numbers, 1, 2, 3, 4, etc., and values, one zone number and value per line. The table is terminated by a blank line. Each table can be followed by another table. The format of each (zone number, value) pair is 2E11.4, exactly the same as the PLOTTAB input format (so that PLOTTAB can also be used to view the results).



With this simple format fluxedit.f can be used to process the output file for two, or more different TART95 runs to produce two or more FLUXEDIT.OUT files. You can then combine the FLUXEDIT.OUT files by copying them together, one after the other, and use the combined file as input to TARTCHEK. You will then be able to "see" the results of each run and graphically compare them.



When comparing results from two, or more, similar calculations, the geometry MUST be exactly the same for all of them. TARTCHEK will read only one TART95 input deck to define the geometry, and all flux edits MUST have the same number of zones, and the zone location and number is assumed to exactly correspond between the single geometry read from TART.IN and the zone numbers read from FLUXEDIT.OUT.



Even though you cannot change geometry and compare results, you can change materials or densities of zones, type of source particle, e.g., neutron or photon, source energy, direction or position, code options by turning thermal scattering or photon tracking on or off. Except for geometry you can change almost anything and then quickly visually compare the results.



For example, you can use the example water phantom problem distributed with TART95 to quickly learn an awful lot about neutron and photon transport and what's important. The basic problem is a 14.1 MeV neutron source directed down the axis of a cylinder of water 30 cm in length and 20 cm in radius. The calculation includes neutron thermal scattering and neutron and neutron induced photon production transport. Just by using this page of options to look at the result you can quickly see: how do the results 15 cm into the water along the axis of the cylinder compare to the maximum for fluence and deposition? How much has the distribution of fluence and deposition spread out from the axis of the cylinder? Do you understand the difference in the results for fluence and deposition? See, Example Problems for more details.  



For the same water phantom problem try running the same problem with and without thermal scattering; without thermal scattering the neutrons will continue to slow down to the minimum allowed TART95 energy. Try running the same problem with and without photon tracking; without photon tracking all energy is deposited locally at the point of each collision. These few simple example cases used with TARTCHEK to overlay the results on geometry will quickly give you a quantitative feel for how important each effect is. 
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