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part II: What are 

economic shock waves? 
by Lyndon H. LaRouche, Jr. 

In part I of this article, Lyndon LaRouche explained how his 
scientific predecessors-including Philo of Alexandria, Ni­

cholas ofCusa, Georg Cantor, and Leonardo da Vinci, es­

tablished a rigorous basis for political economy in their in­

vestigations of the laws of the physical universe. Given spe­

cial emphasis in this "demystifir:ation" of the workings of the 

LaRouche-Riemann econometric model-whose perform­

ance for the past two years has put other forecasting services, 

including Chase Econometrics, Wharton, and Data Re­

sources to shame-was the application of 19th-century math­
ematical physicist Bernhard Riemann' s theory of shock-wave 

generation to economic processes. Now, we resume our sum­

mary presentation of the potential function employed in the 

LaRouche-Riemann method. 

Thermodynamic potential 
The first estimation of potential relative population-den­

sity is simply geometrical: the potential number of persons 
sustained per unit of habitable area by means of the nature­
altering activity of the inhabitants. 

Our first analysis of the function F(P) correlates: increas­
es in potential per-capita with ordered changes in both the 
division of labor within society, and in shifts in demographic 
characteristics of the whole population from which the labor­
force is drawn. 

These changes correlate with what is observed in first­
approximation as an increase of the energy-flux-density of 
society'S activity. In first approximation, we observe that 
increases in potential correlate with long-wave increases in 
the number of useful kilowatt-hours of annual energy­
throughput, both per square-kilometer of habitable land and 
per individual inhabiting that land. 

The correlation of these changes in energy-flux-density 
with changes in proportionalities in demographics and divi­
sion within the labor-force, subsumed under the requirement 
of increasing per-capita potential, implicitly requires a 
thermohydrodynamic function. 

In this form of the function, we are determining economic 
value in terms of a generalized statement about the physical 
space in which successful reproduction of society is occur­
ring. Economic value, per-capita potential, is defined as in-
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creasing society's growth-potential within such a generalized 
physical space. 

In other words, rather than viewing an economy mistak­
enly, in terms of money producing money, or goods produc­
ing goods, we determine the potential to produce useful goods 
as a subsumed, secondary calculation, derived as a by-prod­
uct from primary knowledge of transformations in general­
ized per-capita potential. 

This was already the implicit standpoint of U. S. Treasury 
Secretary Alexander Hamilton in his December 1791 Report 

to the U.S. Congress On The Subject of Manufactures. Ham-
,ilton showed that the unique source of human wealth was 
technologically driven advances in the productive powers of 
labor. Per-capita potential is but the implied, more rigorous 
way of defining increases in the productive powers of labor. 

In respect to demographics, advances in the mental power 
for labor by members of society requires advances in educa­
tion of the young and cultural generally. This requires, in 
tum, a reduction of the death and crippling-illness rate, an 
increase in longevity. For example, a modem economy can 
not be sustained without a significant rate of growth in the 
number of members of the labor-force, and also a modal 
longevity extended into the upper range of between 80 and 
90 years of age. 

Parenthetically, apart from rentier-financier looting of 
pension funds and related monetary and cost-inflation, the. 
source of the problem of meeting of the costs of the 65-85 
age-range sector of populations of industrialized (and post­
industrialized) nations is principaJIy twofold. First, the rate 
of growth of the labor-force age-intervaJ's population-seg­
ment is too small, thus increasing the ratio of per-capita 
retirement-costs to per-capita producing labor-force. Sec­
ond, insufficient support for clinical treatment and research 
into the general problem of degenerative disease fosters im­
pairment of functional capacity within the 55-85 age-range 
groups of the population, preventing society from enjoying 
the voluntary contributions of members of that age-interval. 

Emerging pOlicies, which are economically incompetent, 
as well as immoral, promote reduction of medical care for 
victims of costly diseases in the above-55 age-brackets. The 
trusty night-nurse with the euthanasiac pillow is emerging as 
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the heroine of the insurance-company accountants and actu­
aries: "passive help in dying" is rapidly being superseded 
by a policy of "active help to die," a poor sort of euphemistic 
disguises for the plainer term, "murder" of the sick. 

Heretofore, proper measurement of statistics on degen­
erative disease, such as cancer, shows that improved stand­
ards of living under industrial society's conditions have, up 
until recently, reduced the incidence of cancer and related 
kinds of degenerative disease. Since degenerative disease is 
principally a disease of aging, by its nature, we must measure 
the incidence of degenerative disease by age-group intervals. 
If the number of cancer-cases has appeared to increase, this 
is chiefly because more p,eople are living long enough to incur 
an increased risk of such disease. 

It is morally intolerable that society should content itself 
with an arrangement, by which increasing portions of its 
aging population are classed implicitly as useless. It is also 
economic imbecility. Our objective should be to remove 
juridical, customary, and medical barriers to extending the 
capacity to .,function ful ly into the last 'years of life. This 
means mastering the problem of the'aging of tissue, a matter 
of inquiry which centers around the energy-transport func­
tions of tissue within interacting functions of the human body 
as a whole, areas in which medical ap.d related science are 
presently proximate to major advances. If we can ensure 
Uncle Max expectancy of a h igh quality of biological sub­
strate for ful l-capacity mental function and physical mobility 
during the interval from 80 to 90 years, we have accom­
plished what is necessary both morally and to the benefit of 
the economy . 

This is not a proposal to take away Uncle Max's pension. 
He has earned the pension, and deserves not to be cheated. 
However, as a proud human being, both Uncle Max and his 
wife deserve to have the opportunities and capacities to choose 
to make some sort of meaningful contribution to society for 
the duration of their l ives . We shal l all be enriched if that 
arrangement is better established. 

Are we to be accused of injecting a moral issue into 
scientific inquiry? The more we advance in scientific know­
ledge, the case of the nuclear weapon i llustrates, the more 
clearly we are confronted with evidence demonstrating the 
ultimate indivisibility of proper moral from proper scientific 
concerns as such . 

In respect to demographic profiles of the population taken 
as a whole, the task of scientific inquiry is to adduce the 
characteristic change in such profiles correlating with in­
creased per-capita potential . 

Within the population as a whole, we focus on the labor­
force as a whole . We note, first, the correlation between 
changes in profile of the labor-force and changes in overall 
demographic profiles, correlating such connections, again. 
with increase of per-capita potential. 

First, we focus on the percentile of the total l abor-force 
required to produce all raw materials, as typified by agricul­
ture and mining . Although mining is often conducted in rural 
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regions, we classify miningfunctionally as urban, rather than 
rural. So, we are observing the shifts in total percentile of the 
labor force engaged in raw-materials production, and within 
that, and correlated with that; shifts in emphasis from agri­
culture to mining and related activities. 

The smaller the percentile of total labor required to meet 
the raw-materials requirements of the population as whole, 
the greater the relative per-capita potential of the society as a 
whole. Two leading conceptual issues must be stressed in 
this connection . 

"We have proposed a comprehensive 
crash-program approach to early 
development and deployment of space­
based anti-miss�le beam weapons. Our 
primary purpose in developing and 
circulating this proposal has been to 
solve the increasingly dangerous 
continuation of thermonuclear 
'mutually assured destruction' (MAD). 
However, our approach to this 
undertaking has also been shaped by 
attention to the need for a shock-effect· 
revival of economic growth in 
the U.S. economy." 

First, the number of persons which can be sustained by 
aid of per-capita raw-materials development, is the first-ap­
proximation determination of per-capita potential relative 
population-density for the society as a whole. Agriculture, 
most emphatically, is measured both in terms of yields per 
hectare, and number of hectares for agricultural operative. 
This correlates with the percentile of habitable land devel­
oped for high-yield agricultural (and mining) potential. 

Accordingly, as the raw-materials producing percentile 
of the labor-force required decreases, the general tendency is. 
for increase of per-capita potential of the society as a wlrole. 

For example, the shift through the agricultural revolution 
(circa 1 0,000-12,000 years ago or more), up to the Industrial 
Revolution in powered machinery, increased the potential 
human population of the earth from the order of approxi­
mately 1 0  millions individuals to between 500 millions and 
1 bil lions individuals. The Industrial Revolution, including 
the relatively recent development of nuclear-energy technol­
ogies, has increased the potential population of the earth 
toward tens of billions of individuals. Prior to the beginning 
of the Industrial Revolution, approximately 90-95 percent of 
the l abor-force was required for rural occupations. Through 
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the Industrial Revolution, with modern agronomy, the use of 
modern technology reduces the required rural labor-force to 
less than 5 percent of the total. 

The process of increased per-capita potential is compli­
cated by the fact that required "objective" per-capita con­
sumption of society rises with advances in per-capita potential. 

We employ a symbology which appears Marxian, but 
which, strictly examined, is not-as the relevant distinctions 
are provided in such sources as the recent book-length policy­
study, Operation Juarez. Overall, we analyze the labor-force 
as a whole among the following components: C = costs of 
maintaining the equi-potential of capital preconditions for 
productions of goods; V = consumption-costs, measured as 
a percentile of the production of goods by the labor-force, of 
goods sustaining the households which supply the goods­
producing sector of the labor-force as a whole; S = the Gross 
Operating Profit of society, after deducting (C + V) from total 
goods-output-activity of the goods-producing labor-force; d 

== the combined household-consumption and capital-equip­
ment goods-costs of the non-goods production sector of the 
total labor-force. Substracting d from S, yields S' = Net 
Operating Profit. 

"The trusty night-nurse with the 
euthanasiac pillow is emerging as the 
heroine oj the insurance-company 
accountants and actuaries: 'passive 
help in dying' is rapidly being 
superseded by a policy oj 'active help 
to die,' a poor sort oj euphemistic 

disguise Jor the plainer term, 
'murder' oj the sick ... 

This yields the most characteristic boundary-conditions 
for economic growth: 

SIC + V = Productivity 
rising CIY = Capital-Intensity 
S/ (C + V) = Rate of Profit 

and associated constraints. 
Generally, the rate of profit (of society as a consolidated 

agro-industrial "firm") must rise, despite the requirement 
that absolute consumption per-capita must rise in correlation 
with rising productivity. 

, In first approximation, we translate these constraints into 
per-capita values measured in kilowatt-hours of energy­
throughput. We correlate per-capita goods-production �ith 
kilowatt-hours �quivalent, and measure production in terms 
of "energy-payback" functions. 
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To recapitulate so far: We correlate rising per-capita po­
tential with increases in kilowatt-hours throughput both per­
square-kilometer and per-capita. Then, we treat the function 
as, in first approximation, an energy-payback per-capita 
function, and correlate this with shifts in demographic and 
division of labor profiles and constraints. 

A rising value for S/(C + V), on condition that CIY in­
creases and d/C + V) increase less rapidly than S/(C + V) and 
S per-capita, implies a rising per-capita and total value for 
S'/C+ V). A rise in the latter ratio, of value 0 or higher , 
correlates with a minimal preconditon for rising per-capita 
potential. 

What productive labor (production of goods) must ac­
complish is both an increase in the ratio S'/ (C + V), and an 
increase in per-capita S' for the society as a whole. Other­
wise, the society is entropic-i.e., dying of lowering of per­
capita potential. So, per-capita S' , combined with rises in S' I 

(C + V), correlates with per-capita potential. What produc­
tive labor of society is producing is not simply goods, but 
rather increased potential for increasing per-capita potential. 

On condition that we understand the limitations of mak� 
ing measurements in the approximation-terms of per-capita 
kilowatt-hours, what we have described thus far represents , 
approximately, the thermohydrodymanic model we require. 

Refining the notion of energy 
Such a "model" would fail to parallel reality under de­

finable ranges of conditions, if we accepted fully the kind of 
notion of "energy" associated with Helmholtz and his fol­
lowers. The reduction of energy to a scalar fI uid, and a simple 
equation of energy-flux-density with equivalent of tempera­
ture, ceases at critical points to serve as a crude but useful 
approximation. 

The best way to cope with siIch risks of error is to return 
to the initial notions of work and power as developed by 
Leibniz, and to forget entirely the Aristotelean notion of 
"energy" introduced by Helmholtz et al. 

Leibniz's notion of work was developed in connection 
with studies of the effectiveness of heat-powered machines, 

. as measured by comparative work accomplished. Per-capita 
work is our proper starting point. Work must be measured in 
first approximation, per-capita and per-square-kilometer of 
habitable area. The Leibnizian notion to be preferred to Helm­
holtz's "energy" is relative power to accomplish work. What 
we must measure, in first approximation, is the relative power 
to accomplish work both per-capita and per unit of habitable 
and work-place areas. We would therefore prefer "work­
flux-density" to the Helmholtzian overtones of "energy­
flux-density. " 

In our case, work is measured as increase of per-capita 
potential relative population-density. This requires some 
clarifying remarks. 

In schoolboy thermodynamics, we resort to the following 
useful approximations to prepare the student for a fruitful 
mastery of the subject . 
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We divide the total energy-throughput of a thermody­
namical process into two principal sub-sectors. The first is the 
portion of energy-throughput which the process itself must 
consume to prevent itself from' 'running down. " This sub­
sector of the throughput is often termed "energy of the sys­
tem. " The residue of the energy-throughput of the pro�ess, 
after deducting costs for "energy of the system, " we usually 
term the "free energy" of the process. This "free energy" 
(less wasted portions of it) is the amount of energy available 
either to do work on the system itself, or on some external 
process. 

The significant thermodynamical function of a process 
which is not running down is the conversion of part of the 
total energy-throughput into usefully applied free energy. 
Crudely, the distinction is between starting a coal-fire on 
one's livingroom floor, and thus burning down the house, 
and consuming the same amount of coal in a steam-boiler to 
accomplish useful work. In first approximation, we measure 
work as the process of reorganizing the energy-throughpt't of 
the universe to the effect of realizing beneficial changes in 
the universe through focusing free-energy to accomplish such 
changes. Or, to employ another of the writer's conceits, one 
expends more effort entering a house by breaking through a 
wall than by entering through a door. The fact that one ex­
pends more energy in the first option does not make it more 
productive. 

Therefore, thermodynamics does not simply measure 
watts of throughput. The critical measurement begins with 
defining the ratio of free energy to energy of the system. 
Rising values of S' I( C + V) are implicitly an increase of the 
free-energy ratio. Those systems (processes) in which the 
value of this ratio declines and becomes increasing negative , 
are either absolutely or relatively entropic. Those processes 
in which the ratio is maintained, or increases are termed as 
exhibiting "negative entropy ," or, as abbreviation. 
, 'negentropy . ' 

, 

It is of crucjal importance that we define very carefully 
the frame of reference we select to define a process. Every 
competent statement in mathematical science depends upon 
the principle of closure. Competent statements must be closed 
in mathematical form, a form which reduces to the appropri­
ate geometric construction. Those statements must be closed 
not only in respect to mathematical form, but this condition 
of closure must also be the experimental characteristic of the 
phase-space selected for analytical treatment. 

For example, in burning coal or petroleum products. the 
effect upon the fuel, the mines, oil-wells and so forth is 
decidedly entropic. The question is properly whether or not 
this combustion generates free energy usefully applied: in 
first approximation. How useful? Is the per-capita potential 

of the society after combustion and use of free energy applied 
greater than before? 

We must always take the entire "ociety as a process, an 
entire society occupying habitable area. That society and its 
area represent, in good approximation, a closed thermodyn-
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amical system. In accounting for all the things we relatively 
or absolutely destroy by the activities of that society, is the 
per-capita potential of the society as a whole increased or 
decreased? In a more general way, the universe itself devel­

ops with aid of destroying some parts of itselfJ entropically) 
in the course of increasing the negentropy of the universe as 

a whole. 

We have just said, in respect to the universe, a very 
shocking thing, and quite deliberately so. It is now the point 
to begin progressing back toward the subject of shock-waves, 
by way of explanation of our argument that the universe as a 
whole is negentropic. 

Our negentropic universe 
It was emphasized by da Vinci and Kepler, among others, 

that all living processes are distinguished by t.he harmonic 
characteristic of the Golden Section, corresponding to the 
musical-harmonic interval of the fifth. This, as we indicated 
earlier , correlates with self-similar growth of the general kind 
typified by our illustrative use of the self-similar triangles in 
Figure 1. 

Figure 1 

Self-similar "growth" spirals 

More generally, all negentropic processes have an addu­
cible Golden-Section characteristic. So, as Kepler was first 
to demonstrate empirically, does the universe in general. Is 
this then proof that the universe as a whole is negentropic? Is 
the universe as a whole, in some special sense, a living being? 
Does God exist as a consubstantial Being, in other words? 

Let us imagine inscribing our self-similar triangles-se­
quence in Figure 1 into the interior of a cone. Let the bent 
inscription be inscribed within the spiral on the surface of the 
cone, and the resulting image be projected onto the base of 
the cone. 
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What is such a 'cone? It is a growing circle, readily de­
scribed by the obvious mathematical function generating the 
cone. The axis from the apex to the center of the base of the 
cone is the time-axis of reference for this process. Such a 

cone is the simplest adequate approximation of what we 

signify by any negentropic function otherwise defined as a 

self-reflective potential-function. 

This implies the argument, that the discrete-manifold 
universe may be imagined, for pedagogical purposes, as 
analogous to the base of such a cone. A real space, a contin­
uous manifold's hyper-space, is projected as image into the 
smaller number of dimensionalities of the discrete manifold, 
into which reality is, so to-speak, squeezed for perception. 
We wish to go no further with that analogy, we do not wish 
to appear to reason from analogy beyond this pedagogical 
device as used thus far. 

Our purpose here is, first of all, to illustrate that the notion 
of self-reflective potential functions is geometrically compre­
hensible. We have used the cone to i l lustrate the simplest 
kind of geometrical construction which demonstrates that 
point. 

At this point, we tum to resort for a space to a good deal 
of descriptive summary, to avoid dwelling on specialized 
questions in detail. 

The rigorous definition of a, negetropic universe is first 
summarized, to our best available knowledge, in Riemann's 
1854 dissertation, "On the Hypotheses Which Underlie Ge­
ometry. " The characteristic action of the universe is the 
increase of the number of relative degrees of freedom of the 
continuous manifold from any given number N, to N + 1. 
Riemann elaborated this from the vantage-point of a topol­
ogical principle which he named "Dirichlet's Principle," 
after his teacher, Lejeune Dirichlet. The principle of Rie­
mann Surfaces' generation is directly the outcome of this. 

It is these qualitative (geometrical) leaps in the self-elab­
orating processes of continuous manifolds, which define those 
kinds of phase-changes in observed discrete manifolds suited 
to be the subjects of unique experiments. These changes­
phase-changes�ccur through the mediation of generation 
of what are called singularities in the process. These singu­
larities require a continuous manifold of a relatively higher 
order for their comprehension. It is the successive ordering 
of the universe in terms of such phase-changes, which prop­
erly defines man's accessible knowledge of the lawful order­
ing of the universe. 

Such a universe, one whose most characteristic geome­
trical action is N into N + I, is intrinsically a negentropic 
universe, as Kepler's work implies. 

The negentropic process of economic development, to 
higher levels of per-capita potential, is of this same form. 
That is the essential "secret" underlying the unique success 
of the LaRouche-Riemann method. 

The only net work accomplished by all of the activities 

within a society is the work measurable as an increase in per­

capita potential. That work is the only fundamental measure 
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of economic value. All other approximations of measurement 
of economic value are competent only to the extent they are 
coherent with the fundamental measurement. 

Let us now glance at the relationship between shock­
waves and generation of singularities. Let us reference Gauss's 
mathematical approach to treatment of the orbit of a planet 
(for example). Let us imagine that all of the mass of the 
planet was originally distributed throughout the orbit, and 
that the planet still looks much that way from the standpoint 
of reference of a continuous manifold. How does the planet 
come into existence as an approximately solid body? Our 
educated guess given here is not settled astrophysics, but 
merely informed speCUlation. Even so, this pedagogical trick 
aids us in pinning down a point. 

Let us imagine that the mass initially distributed through­
out the orbit " is hydrodynamic. " In this medium introduce 
a wave, and let the wave propagate a shock-wave, thus cre­
ating the concentration of matter into the form of the point­
planet within the orbit. 

"The shift through the Agricultural 
Revolution up to the Industrial 
Revolution. in powered machinery 
increased the potential human 
population of the earth from the order of 
approximately 10 million individuals to 
between 500 million and 1 billion 
individuals. The Industrial Revolution, 
including the relatively recent 
development of nuclear-energy 
technologies, has increased the 
potential population of the earth 

toward tens of billions 
of individuals. " 

This leaves us some difficulty in accounting for the peri­
odic table of elements distributed among the planets of our 
solar system. Existing physics argues that the gaseous enve­
lope generated (spun off) by a star of our Sun's class would 
not fuse such a periodic table unless something like polarized 
magnetic fusion within the envelope had generated such a 
range of fusion-products. For the moment, let us treat such 
heart-warming speculations as healthy intellectual fun, as 
exercizing our speculative faculties . 

This view of planetary orbits intersects the approach E. 
Schr6dinger adopted for treating the determination of 'that 
singUlarity known as the electron, Schr6dinger referencing 
explicitly Riemann's 1859 shock-wave paper. 
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Such illustrative speculations having done their work, we 
now put them to one side. The fact is, that we have proven 
otherwise that phase-changes in economic processes do con­
form mathematically to the principle of shock-wave genera­
tion. This is consistent with the fact that if our universe is 
Riemannian, all productions of singularities by a continuous 
process must be geometrically analogous to shock-wave 
generation. 

The economic shock-wave 
The interesting feature of the wave generating a shock is 

the relationship between the frequency and amplitude of the 
plane-wave, a relationship better examined by treating the 
plane-wave formation as a projection of a cylindrical spiral ' 
in hyper-space. As the relative amplitude of the wave increas­
es, by virtue of increase of frequency, for example, the po­
tential of the wave to generate lateral movement of matter is 
increased. This means generation of shock as this relative 
balancedses above critical values, and a correlative effect of 
concentration of highly increased shock-energy. 

Among the more significant aids to the development of 
the LaRouche-Riemann method, particularly in work con­
ducted toward the close of the 1950s, was the keen pleasure 
of working -through Max Planck's own account of his devel­
opment of notions of the quantum of action. In Planck's 
report of his own work on this matter, the significance of this 
quantum-notion has a far more universal significance than 
the modem school-books seem to comprehend. Arthur Som­
merfeld, for example, recognized that the spectra could be 
made comprehensible in this matter was viewed from a Ke­
pieri an view of harmonic relationships within a discrete man­
ifold. Sommerfeld's, SchrOdinger's, and other important work 
of the pre-Solvay Conference period into the 1920s all points 
in the same direction. It was this writer's good fortune to 
have looked at such matters from the vantage-point of eco­
nomic science, rather than the usual standpoint of issues 
within physics narrowly defined. The point of the inquiry 
was to broaden and deepen knowledge respecting the way in 
which our universe must be organized to yield the kind of 
behavior economic processes exhibit relative to changes in 
technology of productive practice. 

It is an elementary exercise, to employ super-imposed 
projections of spirals on cones, to show a student the elemen­
tary topological principle, that the number of singularities 
generated by continuous processes is rigorously, indeed stub­
bornly determined. If Planck's account is situated in such a 
general, Riemannian setting. all of the usual mystification 
attached to the notion of the quantum drops away, and we 
view Planck's work in that matter not as sOqle mere attention 
to a particular matter of microphysics, but as touching im­
portantly upon a pervasive feature of the geometric compo­
sition of the universe as a whole, as an enrichment of Ke­
plerian relativism of a sort made possible by the' work of 
Riemann. 

The usual mystification of Planck's work is demonstrably 
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the result of attempting to situate the quantum of action within 
a Cartesian manifold , and attempting to explain the implica­
tions of that quantum-conception within the bounds of onto­
logical assumptions acceptable to such a Caretesian stand­
point. From such a pathological , Cartesian standpoint, and· 
only such a standpoint, could one commit the wild blunder 
of confusing relative indeterminacy with statistical 
•• uncertainty . " 

For example , one might ask oneself why the solar system 
generated only one planet in each planetary orbit , and why 
moons of planets, including suspected" wanderers , " lie only 
in Keplerian harmonically determined orbits? Let our astro­
physics treat the details of the matter; here , we are inspecting 
only the broadest , general points of the business. The prob­
lem here is the same which co'nfronts in the intrinsic fallacies 
of the work of James Maxwell, or the Isis-cult-like wild 
intrusions of Ernst Mach. 

When we , as the human race, act upon our universe , what 
is the geometrical ordering of that universe relevant to the 
determination of the' outcome of our activity? 

As I have summarized the matter here , and elaborated it 
more fully in other published locations earlier, it is a fairly 
. straightforward matter to define the constraints of a process 
satisfying the requireme�t Qf increasing per-capita potential 
relative population-density. These constraints show us the 
direction our policy-making must adopt to accomplish ser­
vice to the cause of human existence , to fulfill the cited 
injunction of the Book of Genesis. 

Our remaining problem , once that set of constraints has 
been adduced , is to discover what lies in between a directed , 
purposeful action and the result accomplished for mankind 
as the consequence of that action. What is the geometry of 
that cause-effect connection? How may we know the work. 
ings of such an underlying geometry of real processes (con­
tinuous manifold) , from the standpoint of observations di­
rected to the reflected evidence of the discrete manifold? 

In our inquiry into that crucial, subsumed matter of eco­
nomic science , we are obliged to adopt the standpoint of 
method of Cusa, da Vinci, Kepler, Leibniz , Riemann et aI. , 
the geometrical method of classical "continental science. " 
This method leads us, in the manner we have summarily 
indicated here thus far', to the judgment that the kind of action 
within the universe symptomized by the shock-wave phe­
nomenon is the characteristic kind of phenomenon we must 
adduce in each field of inquiry, including the most general 
expression of science, as an economic science premised upon 
increases in per-capita potential. 

The kinds of singularities we are obliged to examine , 
working from that vantage-point, present themselves to us as 
of several apparently distinct varieties. 

The first class of such singularities is associated with, 
most immediately, increasing complexity of the division of 
social labor within society as a whole. This division of labor 
informs us of the direct significance of necessary shifts in the 
demographic characteristics of populations as a whole. 
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Next, chiefly aided by developments associated with 
Leibniz's mobilization of the principles of industrial soci­
ety's self-development, we look in a more profound way at 
da Vinci's initial work of defining the general principles of 
design of machinery. Heat-powered machines, as conceived 
initially by Leibniz, settle matters left unresolved by da Vin­
ci's work. The extension of the principle of the heat-powered 
machine to the use of manufactured fertilizers and other prod­
ucts of modem chemistry broadens our comprehension of the 
implications of Leibniz' s treatment of the heat -powered ma­
chine as such. 

So, in addition to the kaleidoscopic changes of social 
division of human labor, and associated requirement of an 
increased number of operatives for the economy as a whole 
(e.g., enlarged population), we now tum to the increasing 
number of degrees of freedom in superior machines, and 
other features of "artificial labor. " 

This leads us to think of the combined increase of total 
degrees of freedom of man plus machine, as correlative of 
increasing per-capita potential. This implies a general notion 
of each level of per-capita potential as associated with a 
height N, implicitly the required number of total degrees of 
freedom corresponding to an existing actual (or hypothetical) 
level of technology in use, a technology in use corresponding 
to a more or less well-defined level of per-capita potential. 
Technological progress, and increase in per-capita potential, 
develops in the form N into N + 1 . 

This development subsumes transformations of the form 
of shock-wave propagation. 

Therefore, as we have already stipulated, we must ob­
serve and experiment, to determine how such a shock-wave­
like transformation actually manifests itself in the economic 
process of generating increased perccapita potential. In un­
dertaking this, we must consider not only what appears to be 
true of observed economic processes as such. We must al­
ways bear in mind the general nature of the universe within 
which man's efforts to increase his mastery of nature are 
elaborated. 

Therefore, we must define per-capita potential of entire 

societies in terms of a self-reflective potential junction. and 

must interpret the leaps in potential as elaborated in a man­

ner analogous to shock-wave propagation. In other words, 
taking division of labor and "kilowatt-hours" as an inte­
grated conception of the constraints of the process of rising 
per-capita potential for whole societies, we must treat the 
actions linking one level to the next as occurring in a shock­
wave-like manner. 

That is the essence of the LaRouche-Riemann method. 

Science-technology and per-capita potential 
To conclude this report, we address a concrete issue of 

utmost importance at the present moment: the potential sig­
nificance of U.S. development of space-based anti-missile 
beam-weapons. We examine this now essentially from the 
standpoint of the effects of such development upon the B . S. 
and world's economy. 
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Over the recent two decades, there has been an accele.r­
ating devolution in not only rates of technological progress, 
but a recent, virtually catastrophic collapse of basic industrial 
and related capacity. We have already passed the point of 
industrial devolution, at which, from one standpoint in anal­

ysis, economic recovery is theoretically an impossibility. 
From the standpoint of the computer-assisted quarterly 

forecasts for the U.S. economy, in particular, the LaRouche­
Riemann method has warned of this worsening trend since 
early 1980, and those warnings have been corroborated by 
subsequent develoments to date. Unless an appropriate new 
factor is injected into the U.S. economy, the U.S.A. is now 
hopelessly doomed by the consequences of 25 years' ,erosive 
influence of combined "post-industrial society" efforts and 
monetarist destruction of the economic basis. 

What is the nature of the "new factor" which could 
change this? 

"The only net work accomplished by all 
of the activities within a SOCiety is the 
work measurable as an increase in per­
capita potential. That work is 
the only fundamental measure 
of economic value. " 

The forecast of irreversible doom embedded in the regu­
lar forecasts of the LaRouche-Riemann reporting procedures 
depends upon the assumption that existing levels of technol­
ogy in economic use provide the basis for economic recovery. 
The forecasts .in publication have assumed that new technol­
ogies would be introduced chiefly as a by-product of a process 
of recovery based on revival of previously-existing technol­
ogies. As long as the forecasting is limited to that sort of 
assumption, the U.S.A. 's doom is to be viewed now as in:ev­
ersibly sealed. 

Without a "new factor," the condition of the U.S. econ­
omy-and most of the world's economy-will become pro­
gressively worse. Attempts to resist this decay, unless they 
include the required new factor, will perhaps slow down the 
rate of collapse, but will not reverse the direction of the 
general, devolutionary development. 

The situation is such that the direction could be reversed 
only by a large-scale, top-down introduction of a technolog­
ical revolution. This signifies something like the work of 
France's Ecole Poly technique during the 1790s, or, more 
recently, the NASA research-and-development drive of the 
early 1960s. 

We have proposed a comprehensive, crash-program ap­
proach to early development and deployment of space-based 
anti-missile beam-weapons. Our primary purpose in devel-
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oping and circulating this proposal has been to solve the 
jncreasingly dangerous continuation of thennonuclear "mu­
tually assured destruction" (MAD). However, our approach 
to this undertaking has also been shaped by attention to the 
need for a shock-effect revival of economic growth in the 
U.S. economy. 

Let us restate this in tenns most appropriate to this present 
discussion. Even if beam-weapons were not the strategic 
priority of the moment, we would have proposed, and did 
propose earlier crash-program quality of emphasis upon sev­
eral areas of scientific and technological development also 
essential to space-based beam-weapons development. This 
we did for the kinds of economic reasons being stressed at 
this moment. It developed that space-based beam-weapons, 
a very large-scale undertaking, greater in scope than earlier 
work of NASA, is a foremost strategic priority. Since we 
lack the resources to conduct several crash-programs of such 
a scale, and since we are obliged to choose beam-weapons 
development from among all the alternatives which might be 
considered, it is the beam-weapons development effort which 
must be used to save the U. S. ·economy. 

We have elaborated the strategic reasons for beam-weap­
ons development elsewhere. Here, we focus on the principal 
economic implications of such a crash-program effort. 

Although we are already at the verge of completing all of 
the competent technologies needed for incorporation in space­
based beam-weapons development, the completion of the 
entire package requires massive efforts applied to two cate­
gories of problems. There are, in the less costly side of the 
matter, certain problems of scientific research whose lack of 
early solution would represent disruptive bottlenecks pre­
venting the development as a whole. In the larger area of 
investments, the deployment of beam-weapons on a scale 
sufficient to destroy 99 percent or more of all incoming nu­
clear warheads involves the manufacturing of a very consid­
erable quantity of advanced hardware. This means, above 
all, that we must develop the industrial streams to a capacity 
adequate for the amount of hardware to be produced during 
the indicated period. 

To develop the space-technology required, we have pro­
posed that the U.S.A. emulate the tactic of adopting the 
NASA manned moon-landing objective. We must develop 
quickly, earth-orbiting manned laboratories. We must com­
plete work on the discontinued project for placement of 
manned stations on the Moon. We should also adopt a manned 
Mars-landing objective, analogous to the manned Moon­
landing objective. The scientific, production, production­
capacities, and operations problems mastered by crash-ef­
forts on such civilian projects will foster successful devel­
opment of everything we require for developing the large 
number of fixed- and mobile-orbitting space-platfonns need­
ed to the military side of the beam-weapons program. 

The Mars-landing program strongly implies development 
of thennonuclear-fusion impulsion for spacecraft. This is 
"top of the spectrum" for all of the technologies required for 
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powering the movement and other powered functions of the 
beam-weapons space-stations. 

The beam-weapons themselves require developments 
centered, independently, upon relativistic (shock-producing) 
beams as such and generation of energy for civilian use through 
controlled thennonuclear fusion. Therefore, every research­
and-development program usefully focused upon relativistic 

. phenomena and thennonuclear fusion must be accelerated, 
and coordinated in a way which reflects the lessons we ought 
to have learned from the successes and errors in coordination 
of the NASA program and earlier Manhattan Project. 

What, then, are the pre-calculable effects of such a pro­
gram, on the scale broadly implied? 

Let us proceed by successive approximations. Let us 
begin by looking at the matter of increased productivity, and 
then examine this matter of increased productivity more 
closely, so to adduce the deeper implications. 

The first, general effect of any leap in technology is a 
leap in productivity. In the proposed crash-program, the 
U.S.A. is concentrating economic resources from relatively 
lower levels of technology (e.g., lower levels of productivi­
ty), to concentrate this portion of total national resources in 
a relatively very high area of technology (e.g., implicitly 
very high productivity). In other words, the total "pie" of the 
U.S. economy is being shifted in composition, so that a 
relatively larger slice of the pie is being devoted to higher 
levels of implied productivity than have previously existed 
in the economy as a whole. 

On condition this specialized area's activities spill over 
significantly into the civilian economy in general, a rapid rise 
in levels of productivity throughout the economy will result. 

"Over the recent two decades, there has 
been an accelerating devolution in not 
only rates oj technological progress, but 
a recent, virtually catastrophic collapse 
oj basic industrial and related 
capacity. We have already passed the 
point oj industrial devolution, at which, 

Jrom one standpOint, economic recovery 
is theoretically impossib,le. " 

This was our experience with research-and-development 
under NASA. Through the spillover of NASA technologies 
into the civilian sector, the economy as a whole gained back 
. over ten dollars for each NASA dollar spent. This "pay-back" 
came in the fonn of increased per-capita outputs of produc­
tion in non-NASA areas. 

This is to be compared with purely military expenditures. 
Strictly speaking, NASA was not a purely military-type ven-
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ture, but the similarities are noteworthy within the discussion. 
The production of purely-military goods appears to the 

economy as production of waste. This is the only significant 
effect on the economy under the condition that military goods 
produced embody technologies which are on the average no 
higher than otherwise employed in the civilian economy. If 
military production shifts the average level of technology of 
overall production upwards to a significant degree, the waste­
ful implications of military-goods production are indirectly 
offset to that degree. 

So, in assessing military spending, or quasi-military cases 
such as NASA spending, we must take two ostensibly con­
tradictory economic effects into account. The production of 
military goods as such, is a wasteful deduction from the 
economy. The military production may be necessary for na­
tional survival, but it is nonetheless to that degree a pure tax 
upon the economy as a whole. To the extent that otherwise 
wasteful military production indirectly raises the average 
level of technology in the economy as a whole, a contrary 
effect is generated. We must weigh the wasteful costs of 
military production as such against the margin of increased 
wealth produced through spilling-over of advanced technol­
ogies into the civilian economy. 

Hypothetically, we could increase the total military-goods 
production of the U.S.A. to 50 percent of total goods-pro­
duction without incurring a penny's worth of net increased 
cost, but only on condition that the level of technological 
spillover into the civilian sector were sufficient to compen­
sate for the increased military expenditures. 

From an economist's standpoint, therefore, the proper 
military-procurement policy of a nation ought to be based on 
the very highest possible level of technologies. This coheres 
with military requirements as such. The mobility and fire­
power of a military force is not only the relative capital­
intensity of the individual soldier's deployment, but repre­
,sents the potential power to win wars per soldier. 

From this standpoint. the Pershing and cruise missiles are 
a mistake. These are essentially improvements of the basic 
Nazi V -2 and V-I designs respectively, developed in the 
United States during the earlier 1950s chiefly through im­
porting the skills of the Peenemunde scientists and techni­
cians. The improvments incorporated into present designs 
are auxiliary . The basic conception is technologically obso­
lete. Had we maintained a vigorous dev¢lopment program 
during the 1960s and 1970s, had we not permitted the take­
down of NASA R&D by Presidentlohnson 's "Great Society" 
blundering, we today would laugh at weapons of that sort, 
What we are presently pushing to complete-weapons which 
make nuclear missiles technologically obsolete-is research 
and development we might have completed during the late 
1960s or early 1970s. Our military policy overall has fallen 
16 or more years behind the times, even by that simple stand­
ard of reference. 

The production of such weapons-systems barely main­
tains a fraction of previously established, now-shrinking 
aerospace and associated features of our overall national in-
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dustrial-technological base. Thus, predominately, the reli­
ance on such obsolete systems. cosmetically presented as 
"new technologies" has the effect of waste on the economy 
as a whole. 

Before examining the matter of eljuation of technology 
and productivity more closely, let us col lect and review brief­
ly the kinds of effects modern technologies deve loped in 
military • NASA, and other undertakings have either had or 
could have on the economy as a whole, 

In principle, nuclear-energy development deployment 
without the hindrances imposed over the 1970s would mean 
approximately a 40 percent reduction or better in the cost of 
electricity and process-heat wherever employed to supersede 
existing modes of fossil-fuel and more primitive energy­
sources. This reduction in cost reduces directly the portion 
of C and V required for energy-production in the economy as 
a whole, increasing S' directly as wel l as per-capita S. This 
means a direct increase in SI(C + V) and S' !(C + V). 

Additionaly, the best way to improve the impact of elec­
tricity production upon the general environment is to replace 
each conventional generating-station in use with either Mag­
netohydrodynamic-Iechnology fossil-fuel-consuming instal­
lations or nuclear generation. When one reviews how much 

LaRouche beam-weapon 
plan debated in Europe 

When Lyndon H. LaRouche , Jr. initiated his campaign 
for U.S. crash development of anti-ballistic missile 
beam-weapons defense systems at an EIR seminar in 
Washington, D.C. early this year, he urged that the 

, U.S.S.R. and the United States pool their manpower 
and scientific resources in a joint effort to produce these 
defense systems at the earliest possible date. 'Success 
of such a joint U . S. -Soviet effort, said LaRouche, would 
insure both superpowers against, the use of nuclear 
weapons by "runaway" third states, and stabilize the 
bipolar international superpower structure. 

Just before the death of Leonid Brezhnev last month, 
EIR's Wiesbaden bureau learned of Soviet inquiries to 
determine the possibilities for such superpower collab­
oration on beam-weapons development, possibJy to be 
joined by cooperative development of fusion-propelled 
vehicles which could be used for manned explorations 
of Mars and Venus. 

Eir solicited responses to this rumored Soviet pro­
posal from sources in both NATO and neutral European 
countries . We report here a cross-section of views from 
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capital has been expended on scrubbing dirty effluent from 
fossil-fuel consuming energy-generation .  we must properly 
curse ourselves for col lective stupidity a� a nation. 

In assessing both energy-production and industria l  pro­
cesses generally .  it is conventicmal ru le-or·thumb to assess 
both the costs per kilowatt-hour of energy produced . and the 
power and efficiency of that generation. By increasing the 
energy-flux-density of the heat-sources , we increase the ef­
ficiency of energy-product ion . and we a lso generate an in­
creased concentration of power through which it becomes 
possible to do what was not feasible earl ier .  

In the case of thermonuclear fusion . we have two princi­
pal considerations to he taken into account .  The intrinsic 
advantages of nuclear energy-production over less-advanced 
modes is both the positive env i ronmenta l  impact of such 
generation . and the fact that fi ss ion-plants operate imp1icitly 
at about four t imes the energy-flux-density possible with 
fossil-fuel phmts . For that l atter reason . such nuclear mod.::s 
are intrin sical ly far cheaper sources of electrical power. and 
offer us sources of process-heat potentially to be used at great 
economic advantage . The high-temperature thorium-cycle 
gas-cooled reactor is a device most foo lishly underva lued in 
current practice . Al though projected designs indicate that 

European sources which monitor East-W�st 
deve lopments .  

The most bitter oppos ition to such superpower col­
laboration came from a British think tank whose direc­
tor is also part of an organization called the Anglo­

Soviet Roundtable. Th is th inktanker explained that the 
above developments "must be controlled in their infan­
cy . . . . This is how the Soviet Union and America can 
create mutual trust . "  An aging West German right-wing 
Social Democrat who is very close to the British also 
warned that such scientific and technical expansion "was 
getting complete ly out of hand . "  It is not surprising that 
neither would lend the names of the ir institution s to 
EIR .  

Other responses included : 
West German disarmament specialist: "The So­

viet military. definite ly wants beam weapons . This can­
not be stopped by Andropov . "  

One of the British Isles' most renowned Soviet 
military specialists : 'The key issue is now what satis­
fies the Soviet military . The military is  demanding that 
it have the capabilities to produce sophisticated plans 
. . . they are determined to match technology with 
technology , and are declaring , ' we will enter the arms 

race ' .  
'The Soviet McNamaras' arguments are n o  longer 

relevant. . . . "  

"The situation i n  the U . S . S . R .  now is  comparable 
to that in czarist Russia in the 1 880s. At that time , you 
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thermonuclear fusion plants will operate at about the energy­
flux-density of fission-plants, in the first generation of such 
commercial installations, the future levels of energy-f1ux­
density are in principle almost limitless. 

That is the simplest view of the matter, an inadequate 
view . As we enter into the range of reactions associated with 
thermonuclear fusion . and technologies adjunct to thermo­
nuclear fusion , we are in the realm of the potential for com­
mercial forms of relativistic physics, entering a realm of 
human practice in · which mankind wields forces of nature 
beyond anything " naturally existing" in our solar system. We 
must think of processes associated with the perfection ·of 
thermonuclear fusion in such terms of reference : this repre­
sents a breakthrough in technology far greater than was rep­
resented by the belated, 18th-century realization of Leibniz's 
design for the Industrial Revolution ." 

This should be referenced immediately to our earlier dis­
cussion, in this report, of the meaning of negentropy. The 
issue of energy is not the total amount of energy produced 
and used. The issue of eneregy is the issue of increasing the 
ratio of free energy to energy of the system, and thus increas­
ing the power of mankind to accomplish the work of increas­
ing per-capita potential. Any invention which substantially 

had an elite of military people and technological man­

agers bringing about technological innovation."  
Retired Austrian general: " Right now the Soviets 

are more advanced in beam-weapons research than the 
West ever was . Both sides must have this technology. 
If only one side has it, it is a destabilization. "  

Top level Soviet defector, now based in Bavaria: 
"This type of collaboration is not possible and will 
never happen . "  

" I  fu lly agree with the necessity to develop beam­
weapons . A defense against nuclear missiles is only 
efficient on that basis . "  

Sussex University (home of Britain ' s Tavistock 
Institute or special psychological warfare division): 
"This might be a Soviet trick to keep the U.S.  imagi­
nation busy . "  

" I  indeed see an advantage in controlling beam­
weapons development jointly from the beginning . The 
problem with nuclear arms was that they were piled up 
before anybody began to control them. "  

An editor of the West German Conservative Dai­
ly Die Welt: "E-beams should not be developed be­
cause this will strengthen the superpowers . "  

Count Volpi d i  Misurata, son of the oligarch who 
was both MussoIini 's  foreign minister and Italian King 
Victor Emmanuel III ' s  governor of Libya. Recently , 
the French daily Le Monde described the current 
Count as the "last doge of Venice . " :  "Beam-weapons? 
Don ' t you know that war will never be obsolete?" 
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increases that power, if adequately deployed, effects a phase­
shift upward within the entire economy within which it is 
deployed . 

Proper economic policy of nations would be, therefore, 
to concentrate as much of S '  as possible upon launching such 
breaJethroughs in technology, while using the remainder of 
S '  primarily to deploy such new technologies as they are 
developed . ·  

What we must also do, is to use up the C of obsolete 
methods of production as rapidly as possible, by accelerating 
production from those facilities and reinvesting the "depre­
ciation funds" from those sectors in the new technologies . 

In the instance of relativistic-physics applications , we are 
presently at the verge of breaking through fundamentally all 
known limits of natural resources . Sand, rock, and rubbish 
provide mankind all the mineral raw materials it requires, if 
the technology available is sufficiently advanced . Applied 
relativistic physics is that technology. 

To reach that breakthrough, we must begin to effect the 
breakthrough in some concentrated area of enterprise . We 
must. reorient increasing portions of industry (and invest­
ment) as an integrated production-base for producing and 
using the kinds of things that breakthrough-technology im­
plies . We must, in that way, shift the composition of the pre­
existing economy, away from old technologies to technolo­
gies on the frontiers of applied relativistic physics . 

This represents a qualitative shift in man's relationship to 
nature, a leap in per-capita potential . That, and that alone, 
could rescue the U .S .  economy from otherwise inevitable 
disaster . 

From this vantage-point, we reexamine afresh the matter 
of "economic shock-waves ." What are the parameters of an 
economic shock':wave? 

' 

The relative height (amplitude) of the �'technology-wave" 
passing through an economy is defined in respect to the ex­
isting pdr -capita potential of the economy . Relative to that 
potential, a function in terms of S '  IC + V) defines th� relative 
amplitude of the wave . This increase of amplitude is imme­
diately defined (realized) by advances in technology.  It is 
necessary policy, that the relative amplitude of this wave 

I 

must be sufficient to represent the critical value for generating 
shock . 

Since the LaRouche-Riemann quarterly forecasts for the 
U .S .  economy were first issued, the last quarter of 1979, the 
phenomenon on which we have been obliged to concentrate 
has beyn negative shock-waves . Especially since Volcker's 
policies of October 1979 took hold of the U .S .  economy, 
during February 1980, the characteristic feature of the eco­
nomic process has been increasing negative values for the 
function of S '  IC + V) . As we have been able to forecast with 
high accuracy thus far, this devolution of the U ,  S .  economy 's 
goods-producing sectors and transportation-sector com­
bined, has not been merely a process of gradual devolution, 
but is most clearly marked by periodic "jumps" downward, 
these abrupt declines separated from one another by periods 
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of more gradual decline or even, for one period, a slowing­
down of the rate of decline . As we stressed in published 
reports during spring 1980, these periodic "jumps" down­
ward are analogous to phase-changes in physical processes . 
These phase-changes occur in the manner of shock-waves, 
and their periodic\ty is so determined . It is by treating the 
process of devolution from that vantage-point that the La­
Rouche-Riemann forecasts have been uniquely accurate to 
date . 

This regular, ongoing study of the U .S .  economy has 
been complemented by similar special studies of several oth­
er national economies, and has also been complemented by 
special research-studies on the history of development of 
specific industries . It is such varied empirical studies, togeth­
er with long-range studies conducted over a decade to date, 
combined with the general , validity of the LaRouche long­
range forecast of 1959 today, which assures us of such be­
havior in economic processes generally . 

Although the writer and his collaborators are beyond 
competent argument the world 's leaders in economic science 
today, we would be the first to insist we are by no means ' 
leaders in relativistic physics . 

In the latter field, the problem is that leading circles have 
assimilated aspects of "continental science" while rejecting 
the geometrical vantage-point from which that "continental 
science" was actually developed ; most generally, the flaw is 
the specialist ' s political opportunism, his wont to show re­
spect for Descartes, Newton, Cauchy, Maxwell, et a I ., and 
to explain the fruits of continental science on terms agreeable 
to the British-Viennese empiricist-positivist school of cabal­
ism .. So, the otherwise gifted and accomplished specialist 
usually greatly dilutes his intellect, by ignoring those specif­
ic, profound issues of scientific method which would lead 
him to break in methodology and argument with the British 
school . 

Our advantage, respecting the few contributions we have 
made on behalf of thermonuclear fusion and relativistic phys­
ics , is that we have adopted the elementary standpoint of 
. continental science , and are encumbered by few of the kinds 
of confusion introduced to scientific thinking by the present­
day hegemony of the cabalistic standpoint . Our advantage 
over those far better qualified 

'
than we, in certain matters, has 

been entirely the fruit of the methodological standpoint from 
which we view numerous of the presently compartmentalized 
aspects of scientific work, taking them together as what they 
are in fact, different facets of the same object . 

Our occupation, our specialized facet of scientific work, 
has been economic science viewed as the applied science of 
technology . We know, from experience in that work, that 
something important was more or less lost to Western civili­
zation approximately a century ago, something typified by 
the Riemannian physics we employ as the methodological 
basis for our work in economic science . So, we attempt to 
"sell" that Riemannian physics and what it implies back to 
the profession which has too long underrated it . 
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