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The Southern Cultivator was published twice monthly
at Columbia, Tennessee, from January 1839 through
December 1840. The journal had an editor-proprietor,
Col. Felix K. Zollicofer, and a publisher, David Clay-
ton. Clayton severed his relationship in April 1840 and
in January 1841 The Southern Cultivator merged with
another Tennessee journal, The Agriculturist. Scien-
tifically interesting articles in The Southern Cultivator
are summarized below:

Buchanan, A. H. 1839. A synopsis of meterological ob-

servations at Columbia, Tennessee. Southern Culti-

vator vol. 1, p. 3
Tabular summary for 1836 and 1837, with
some data for 1835. Gives sunrise, 2 p.m. and
sundown temperatures; daily high, daily low
and daily temperature range; monthly average
temperature; inches of rainfall; etc.

Holmes, J. 1840. Table of the Weather. Sourpe,, -

tivator, vol. 2, p. 49, 94, 97, 148, 176, 240, 7471 5“{"

304, 320, 376. Title varies. > <65,
Reports Murfreesboro tem
1 p.m., and 9 p.m. Notes o
etc. Data for all months fr
November 1840.

Tindall, J. G. 1840. Soils and a
County, Mississippi. Southern
p- 209-210.

A primitive synopsis of soil-rock and soil-crop |
tionships.

Troost, G. 1839. (East Tennessee marble). Sou/
Cultivator, vol. 1, p- 60-61.

Discusses 12 specimens of marble from East
Tennessee. Concludes that many should be
commercially valuable.

Peratures at § a.m,
n cloud Cover, winq
om January through

griculture of Monr
Cultivator, o
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ABSTRACT

The author calculates the as
pendence of various physical qua
hadron-hadron and neutrino-ha
the assumption that all
homogeneous function
in the energy variable.

ymptotic energy de-
ntities associated with
dron scattering under
physical qualities transform as
s of the appropriate dimension

INTRODUCTION

The‘ purpose of this paper is to use dimensional
analysis and a certain assum i

84

allows one to ob‘ain information concerning'the a§,\}']ﬂ
totic energy behavior of the total cross section with

having a complete knowledge of the dynamics of !
interaction.

The application of dimensional anal'YSif (Hunﬁ;
1967) and the “principle of automodelity (Magl;r
Muradayn and Tavkehlidze, 1972) to the proman'
of particle physics has been carried out by s
authors. The references give detailed results f(})\ra -
inelastic lepton-hadron (Matveev, 1973) g ttering
hadron processes (Muradyan, 1973), elastic Sﬂca(‘\iur.{
(Lee, 1972) and electromagnetic form f'actor)hls;“m:‘
dyan, 1973). The automodelity principle is the fih;.l‘l\ng
tion that the asymptotic behavior Of, getp :icm of
and other high energy processes is lndepj[}nw[ll.lr\
dimensional quantities, such as masses, LL-”ucH”*'
lengths, etc.; this means, consequently, that all s
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functions or form-factors descripting these processes
are only functions of invariant kinematical variables,
with the general functional dependence on these kine-
matical variables being given by dimensional analysis.
In general, for all processes considered, only the lowest
approximations in electromagnetic or weak interactions
are used. Some results which follow this kind of analysis
are:

(i) “low” energy weak cross sections should increase
linearly with energy; (ii) the cross section for electron-
positron annihilation into hadrons should decrease as
S-'; (iii) strong total cross sections should approach
constants in the asymptotic energy region; and (iv)
“scaling” for deep-inelastic processes.

The author would like to stress, that in general, when
the results of dimensional analysis or the automodelity
principle give a constant or scale invariant behavior,
one may expect to have his behavior modified by a
weak energy dependence, containing perhaps logarithmic
energy behavior (Muradyan, 1973). At present, there
are no general methods for obtaining these corrections
(Lee, 1972). Also, scaling behavior for the weak proc-
esses breaks down at an energy given approximately by
S —= G-'. (This is a consequence of using the lowest
order for the weak interactions and unitarity. In this
approximation the weak interaction is “point-like.”)
In addition, the author is not sure, for the strong inter-
actions, what is the energy scale for these processes
to be in the “truly” asymptotic energy region. Conse-
quently, the behavior of total cross sections, as present-
ly observed, may have little to do with the final ‘““true’
asymptotic behavior. Similar comments apply to the
cross section for electron-positron annihilation into
hadrons.

CALCULATIONS

To obtain information concerning the asymptotic be-
havior of the weak and strong total cross sections, the
author makes the following assumption: The asymptotic
behavior of the total cross section is independent of
any dimensional quantities, such as masses, elementary
length, dimensional couplings constants, etc. (The
weak and strong interactions are of short range,
thus, the total cross section for these interactions
are finite at finite energies.) Thus, the total cross section
in a function of the total energy, S, which is the only
invariant kinematical variable available. Consequently,
on the basis of dimensional analysis, the author con-
cludes that asymptotic total cross section is:

(1) ox(S)=C/S

where C is a positive dimensionless constant. This is
the main result. (The variable S in eq. (1) is the Mandel-
stam energy variable (Commins, 1973). In the center-
of-mass system, S is equal to the square of the total
energy.)

‘There is little reason to believe that the dimensional
and dimensionless parameters that are used in a low-
energy description of physical processes will continue to
be of importance in the asymptotic energy domain.
Thus, the simplest assumption concerning the behavior

of the total cross section and its functional dependence
on such parameters and kinematical variable, S, is the
one made above. In this paper, the author uses simple
dimensional analysis where there is one scalar unit of
length. However, different results would be obtained
if one used the generalized dimensional analysis (Hunt-
ley, 1967; Muradayn, 1973).

One may also obtain additional information about
processes that have the asymptotic behavior for the
total cross section given in eq. (1). The results of Eden
and Kaiser (1971) and Mickens (1970, 1971) suggest
that the ‘effective number of partial waves, L, con-
tributing is constant, i.e.,

(2) L= Cl
where 16nCi > C .

Following the methods used in the above references,
the author obtains bounds on the phase of the forward
scattering amplitude, the elastic cross section, the for-
ward differential cross section and the diffraction width:

(3) |ReF(S,0)/InE(S,0)| < [C3/C1* ,

(4) (C/cp? (@/16mS) < g (S) < C/S,

(5) (C%/16mS2) < do(S,0)/dt < (C*/16mS?) [1 + (ci/c)],
©) [C/(C+ )] (5/C) < a(s) < (167 S/C).

The author defines the diffraction width in the following
manner:

8(S) do(S,0)/dt = og(S)

where og(S) is the elastic cross section (Logunov, Mest-
virishvili and Krustalev, 1973).

Note the following interesting fact. In the natural
system of physical units, where Planck’s constant and
the speed of light are set equal to one (Kallen, 1964),
all physical quantities have dimensions of some power
of the nergy variable S. One now assumes that under
a scale transformation of the form

(IS 9SS

all physical quantities transform as homogeneous func-
tions of the appropriate dimension in S, i.e., under the
scaling transformation given in eq. (7), a physical
quantity, F. transform in the following manner,

(8) F + ANF.

Again, using the techniques of Eden and Kaiser (1971)
and Mickens (1970, 1971) and the above scaling as-
sumption, one is able to obtain the asymptotic energy
behavior of a number of physical quantities that are of
some importance in hadron and weak interactions. In
the results to follow, the constants C and C, are the
same constants that appear, respectively, in egs. (1)
and (2):

(i) The elastic cross section has the following energy be-
havior,
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