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	The program YCALC recorded on the CD-ROM included in this volume allows one to calculate the fission yields (mass yields, fractional independent and – cumulative yields as well as absolute yields) for the 12 fission reactions (Cf252S, Th229T, U233T, U235T, Np238T, Pu239T, Pu241T, Am242T, Cf249T, Th232F, U-238F, and U-238H). It allows a display of the results in the form of tables and of graphs. Tables and graphs may be printed. The program is written in the program language DELPHI-3 [1] and based on the systematics of fission yields presented by A.C. Wahl in Chapter 4 of this volume. It is an alternative to the FORTRAN program available from A.C. Wahl with identical results. Instead of a Fortran compiler it requires a PC with Windows 95, -98 or –NT. The requirement of disk space is slightly less than 700 kilobytes. 





	The package to install the executable program YCALC is contained on this CD. It contains also these instructions (named readme.doc). To install the program, just double-click on setup.exe.





	The program itself consists of several files including Ycalc.exe (main program); Ycalc.enu and Ycalc.deu (organising the screens in English or German, respectively), and 12 Files Nubar (A) for the 12 fission reactions (which contain the numbers of prompt neutrons emitted in forming fission products of mass A).





	A person experienced in the use of “window” programs will have no difficulty in running the program from hard, floppy, or removable drives by executing the file Ycalc.exe. For convenience, it is suggested that the program and data files be copied to a directory on a hard drive. The casual user can execute the program by clicking on the executable from Windows Explorer or from the Start-Run command. The more frequent user might find it convenient to set up a short cut to run the exe file. For this purpose an icon is supplied. 





	The following hints should allow even a beginner to work with the program: In order to start, insert the CD into a CD-ROM drive, start Windows Explorer, double click on the symbol of the disk drive (d:) and then on Ycalc.exe within the directory, that appears.





	The program will start and provide a first screen with the mass yield distribution of U235T (thermal neutron induced fission of 235U). The program provides two languages (German and English) for the menus on screen. Depending on the version of “Windows” installed, the default language will be English or German. In order to switch to the other language click on Options/Optionen, then move the cursor to Language/Sprache and finally click on either German or Englisch (the German word for English). 





	The following explanations will assume that the English option has been selected. The initial screen is a table of mass yield distribution. The section visible on the screen can be changed by rolling up and down. Clicking on the Graph button will provide a graphical diagram of the fission yields with the contributions of the single Gaussian normal distribution curves as derived in section 4.1. (Clicking on Table will return the window to the table view). Clicking on Fractional Yields will provide a table of the fractional independent yields (FI) as a function of the atomic number (Z), the corresponding absolute uncertainties, and fractional cumulative yields (FC) for a selected mass. The initial table is for mass 90. Again, the Graph/Table button may be used as discussed above. The fission reaction selected and the values of Zp, Y(A), �symbol 115 \f "Symbol" \s 12�s�, and �symbol 68 \f "Symbol" \s 12�D�Z (as defined in section 4.2) are displayed below the table of fractional yields. Clicking on Absolute Yields will produce the absolute yields (IN and CU, respectively = product of fractional yield and chain yield) (without graphical display); clicking on Single Nuclide will give the fractional-independent, fractional-cumulative, absolute-independent, and absolute-cumulative yields (FI, FC, IN, CU, respectively) for the nuclide chosen.





	To read  or display yields for other masses click on Master, then on Range in the roll-down menu that appears. This will provide a window (Selection) which allows for changing mass- and/or atomic-number. If the mass number is changed while a fractional-yield-graph window or the various tables are displayed, one can observe changes in width, Zp, etc. 





	The lines in the graphs show the Gaussian normal distributions without odd-even effects, whereas the data points include odd even effects (EOZ for protons, EON for neutrons). Hence, the size of these effects can be estimated from the difference between solid lines and data points. The selection menu is removed by clicking on Close.





	Finally one can print any of the screens discussed above by going to Master and then to Print. This provides a roll-down menu for the different types of data and graphs.


After selecting a plot one is asked whether or not the print is desired in colour.





	Everything that has been discussed above may be applied to any one of the 12 fission reactions. Clicking on Fission Reaction  provides a roll-down menu allowing for choosing the desired fission reaction. In this list S stands for spontaneous fission, T, F, and H stand for fission induced by neutrons of the following energies: thermal, fast reactor spectrum and 14 MeV, respectively.





	It is instructive  to step through the different fission reactions while having the diagram of chain yields on screen. For example, this allows one to observe the growing contribution of symmetric fission with increasing excitation energy of the fission reaction  (spontaneous, thermal -, fast – and 14 MeV neutron induced fission) or the influence of the mass of the compound nucleus (234U to 252Cf) on the position and width of the mass yield peaks. Similarly, systematic trends in the nuclear charge distribution (odd-even effects, width of charge dispersion curve) can be visualised by using the diagram of fractional yields at various mass numbers or fission reactions. 





	To exit from the program, click on Master and then Exit.





[1]	Borland Delphi 3.0 – Standard, Borland International Inc. 1997
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