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A FORTRAN Subroutine for Calculating the
- Range<«Energy Relation of Charged
el Particles in Chemical Elemente
| - W. Peter Trowert
.'\. - Lawrence Radiation Laboratory
T University of California
_ Berkeley, California

September 3, 1964 |

A problem inseparable from any experimental particle physics s that
af determining the energy loss of a charged particle as it passes thxough
matter,  We have conatructed a computer program to eaaily give useful a.nd

a.ccuré.te aolu‘tiqnq to this problem. . The program is constructed basically to

“evaluate the Bethe-Bloch equation for all charged particles except electrons:;“.

and poeitrqns. At low ene_z-gieé shell corrections are applied. At high
energies density-effect corrections are applied.. Since the Bethe-Bloch |
equation yields the differential energy loss of the particle in MeV/cm, we
can obtain the range of the particle by direct integration, using low-energy.
proton experimental ranges to initiate the integration. The range of a . |
particle is given as & function of energy or moxfxentum in terma of three . '
unife’: centimeters,. gram-centimeteraz. and moles of électrons/centimeteraz.
This calculation {¢ made for any homogeneous target material that is a |
chemical element, Using the results of element ¢alculations, we can readily
coinpute the energy loss and range in chemical compounda and mi.::ct:ureas.i
The results of representative calculations,havé been checked with
experimental results and have been found to be in good agreement.' Fipure 4
displays both calculated and experimental ra.tige results fox ‘protons in copper

in the energy interval of 4 MeV to 100 BeV.Z: .
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' The uaer must specify the charge of the target atom, the charge and
mass of the particle, and the energy range of his interest. ‘He may, in
adgition, specify the atomic number. mean:ionization potential, and denaity |
of the target material if he wishes to override the intercally stored data of. '
the program with that of his choice‘. RN

Thia program is available in deck form from the author, A full writeup.

- which includw a liating of the source program &8 well as tixed data, has been
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FIGURE CAPTION

rig. i: Graph of i:rdtoh range in copper‘ géne"rated by program RANGE . no
(I =322 eV).r Points plott.ed according to data ofz Bloembergen and |
Van Heerden (Ref. 2b) (0); Bichsel (Ref. za) Q) MAthar and Segre :
L (Ref zc) (O), and Zrelovand Stoletov (Raf. 2d) (l)-‘ L o
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