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Abstract
After due consideration of nonlinear models, a compelling case can be made, as shown
here, for a simple linear law, of the type T = A + Bt, to describe the empirically observed
global average temperature-time relation. This simple law can also be shown to apply at
both the local level and at the aggregated country-wide level. The T-t data can be shown to
move along a family of parallels each having its own value of the nonzero intercept A with a
constant value of B. Thus, the nonzero intercept can be compared to the work function
conceived by Einstein, in 1905, to explain photoelectricity. The constancy of the slope B, for
both the warming and cooling phases of the temperature-time history also implies a
constancy of the thermal, or heat, capacity C for the earth’s climate system, at the local,
regional, and the global level. It should be emphasized that these conclusions follow from a
straightforward analysis of empirical (temperature) observations, without the need for any
climate models.
PACS Numbers:
Keywords: Global average temperature, universal climate law, Thermal capacity, Einstein’s
work function, photoelectric law, Millikan’s experiments, global temperature-time relation.
__________________________________________________________________________
When light, a stream of photons with energy E = hf, shines on the surface of a metal, it
produces electrons with a maximum kinetic energy K, given by Einstein’s photoelectric law
K = E - W = hf - W where h is the Planck constant, f is the frequency of light and W is the
work function of the metal upon which light is shining [1]. W represents the energy that
must be given up to bring the electron out of the metal [2]. Likewise, when the sun rises
and shines upon the surface of the earth, the solar energy flux (also called solar irradiance,
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energy per unit time per unit surface area, measured in Watts per square meter) causes the
local temperatures T to start rising. This happens every single day, every day of the year.
The main purpose here is to report a remarkably simple temperature-time relationship
that reveals itself if we carefully study both the climate and the weather data at various
levels, at the local level of a single city, at the national level of a single country, and also at
the global level. The law is a simple linear law, of the type T = A + Bt, where the nonzero
intercept A, is akin to the work function W conceived by Einstein to explain
photoelectricity.
This is illustrated by the following re-analysis of the global average temperature anomalies
data, from 1880-2013, compiled by the National Climate Data Center, NCDC, and also by the
NASA Goddard Institute of Space Studies, GISS; see Figure 1.

Sunrise on January 30, 2014, taken At 7:53 am, from the front door of the
author’s condo building in Michigan, USA (intersection of M53 and M59).
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Figure 1: The NCDC historical values of the global temperature anomalies (TA), from 1880 to present,
are converted here to an actual global average T = TA + TB using a fixed baseline, or reference,
temperature TB = 13.9 °C, used by NCDC as the 20th century (1901-2000) global average value. The
Microsoft Excel file, with all the data, can be downloaded here http://www.ncdc.noaa.gov/monitoringreferences/faq/anomalies.php . The NASA GISS data is being considered separately in other articles.

As with the photoelectricity experiment, where the K-f graph yields a family of parallels
(for different metals, each with its own work function W), the T-t graph for the earth’s
climate system is also a family of parallels, with a fixed slope B and a nonzero intercept A.
The equations for these parallels were deduced by considering several (x, y) pairs in the
dataset. It should be noted that Millikan arrives at the absolute magnitude q of the
electrical charge on a single electron (in his famous oil drop experiments [2-4]) and then
the numerical value of the Planck constant h from the photoelectric measurements [5, 6],
by using exactly the method just described. He considers various (x, y) pairs on his V-Q
graphs (where V is the velocity of the drop Q = Nq is its total charge with N being the
number of electrons attached to the drop) to show the constancy of q. He does the same
with the K-f measurements, where K = qV0 with V0 being the stopping potential measured
by Millikan (for two metals lithium and sodium). Quite notably, Millikan does not use any
statistical arguments, not even the classical linear regression analysis (least squares
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method), to determine the slope h of the V0-f graphs for lithium and sodium. Indeed, in the
first paper [5] published in 1916, Millikan reports only two (V0 , f) pairs for lithium to
arrive at the value of Planck constant h. .
The global temperature anomaly (TA), reported by NCDC and others [7-9], has been
converted in Figure 1 to the absolute value of the global average temperature T, using the
relation T = TA + TB where TB is the baseline, or the reference, temperature. The 20th
century global average temperature, for the period 1901-2000, is used as the reference by
NCDC, see red horizontal, TB = 13.9 °C. The movement of the temperature-time data along
parallel lines is quite obvious in Figure 1. The (x, y) pairs used to arrive at the values of A
and B are clearly identified.
Let us consider first the 20th century and the to-date 21st century data. Between 1908 and
1944, over a period of 36 years, the global average temperature T went up by 0.65 °C, from
13.47 °C to 14.12 °C. This yields the parallel labeled I (dashed line) with the equation T =
0.0181t – 20.98. Then, between 1976 to 2012, over a period of 36 years again, the global
average temperatures have gone by EXCATLY the same amount, by 0.65 °C, from 13.82 °C
to 14.47 °C. This yields the parallel II with the equation T = 0.018t – 21.86. The nonzero
intercept A has become more negative for the more recent period being considered. Hence,
although the global average temperatures have been rising, even during the 21st century,
the temperatures T are actually lower than they would be if they had continued to rise
along parallel I. This remarkable conclusion, readily evident form the T-t graphs, seems to
have escaped the attention of climate scientists on both sides of the global warming, or
climate change, debate[10-30]. The debate has now spilled into the public arena. Several
references cited are based on the interviews of the scientists with the popular media.
Needless to say, one can envision a series of parallels sweeping through the entire T-t
dataset (as in the photoelectricity experiments with different metals), with the same fixed
slope B = 0.018 °C per year (or 1.8 °C per decade) deduced here from the empirical
observations. Five such parallels are illustrated in Figure 2. The nonzero intercept A is thus
akin to the work function W conceived by Einstein; see illustration in Physics Hypertext
[31] for several metals. The earth’s climate system seems to exhibit a similar work function.
It is also remarkable that the downward sloping line, labeled III, in Figure 1, also has
virtually the same numerical value for the slope. Between the years 1881 and 1892, over a
period of 11 years, the global average temperature dropped by 0.2 °C, from 13.79 °C to
13.59 °C, yielding a value of B = -0.0182 °C per year, the same the slope for the warming
phase, if we neglect the –ve sign. It is readily shown that many other (x, y) pairs can be
considered during the warming phase to arrive at the same “average” value for the slope B.
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Figure 2: A family of five parallels with the general equation T = A + Bt are illustrated here and can be
seen to sweep through the entire dataset from 1880-2013. The mathematical equations of these lines
were deduced by considering the following (x, y) pair. Line I (most recent trend); T = 0.0181t – 21.86
joins 1976 and 2012. Line II: T = 0.0177t – 21.00, joins 1971 to 2010 (the year with the highest global
average temperature). Line III: T = 0.018t – 21.24, joins 1948 and 1958. Line IV: 0.0181t – 20.98, joins
1908 to 1944. Line V: T = 0.018t – 20.41, passes through 1189 data point and is representative of the
late 19th century temperature trends. The NCDC global temperature anomalies (TA) are converted
here to an actual global average T = TA + TB using a fixed baseline, or reference, temperature TB =
13.9 °C, used by NCDC as the 20th century (1901-2000) global average value. The Microsoft Excel file,
with all the data, can be readily downloaded, see http://www.ncdc.noaa.gov/monitoringreferences/faq/anomalies.php . The NASA GISS data is being considered separately in other articles.

For example, if we consider the three slopes between 1971 and the years 2005, 2010, and
2013. The average value of B = 0.0177. The slope B = 0.0197 between 1974 and 2010. The
average of these four slopes is B = 0.0182 °C per year. The remarkable parallelism that is
being demonstrated by these calculations is clearly a fundamental property of the earth’s
climate system that has not engaged our attention to date. Why?
The reason, quite simply, may just be the widely prevalent use of the temperature
anomalies [7-9, 21], the difference TA = (T – TB) to analyze global warming, or climate
change, observations. The laws of thermodynamics and the laws of physics (and chemistry)
are, however, based on the absolute value of the temperature T, not the differences, such as
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those employed in climate science. Indeed, physics teaches us that there is an Absolute zero
for the temperature scale, the Kelvin scale. On this scale the freezing point of water is
273.16 Kelvins and 0 K is the lowest temperature that can ever be attained in the whole
wide Universe [32, 33]. Space considerations do not permit a more detailed discussion of
these findings, which is being presented in other articles that will be submitted for
publication [34-40]. We will just note one final point in closing.
The constancy of the slopes during both the cooling and the warming phases, can be
understood by invoking the most fundamental law of thermal physics [33, 41], ∆Q = C∆T,
where ∆T is the rise in temperature when energy ∆Q in the form of heat is added to a
simple substance, such as air, water, or a solid. It follows that dQ/dt = C (dT/dt) where
dQ/dt has the units of Watts. Thus, the constancy of the slopes seems to imply a virtual
constancy of the energy flux received by the earth during this entire period 1880 to the
present. Just as water in a vessel will start heating at a fixed rate, when it is brought in
contact with a heat source, or cool off at a fixed rate, when the heat source is removed, the
earth seems to have been receiving, on average and over the long haul, a fixed energy flux
from the sun, although variations in this solar irradiance, and its effects, are now being
debated [18-26]. To borrow from the Hansen interview [18], the conclusions presented
here are, rooted in the empirical observations about how the earth has responded in the
past 130 plus years to both natural and human forcings and do not arise out of the
projections made using any climate models.
Indeed, more detailed analysis of the T-t data are various levels, at the level of a single city
(example, Detroit, MI and London, UK, see [36, 37]) , or a single country (data presented by
UK Metro Office, see [9, 35]) can also be shown to reveal exactly the same trends that have
been reported here with the global data. There is a fixed rate of heating or cooling for each
local area, as revealed by the Detroit and the London data. Hence, climate models should be
carefully examined to gain further insights into the reasons for the remarkable constancy of
both the heating and cooling rates revealed here.
Finally, for completeness, a brief discussion of the nonlinear analysis, that was also
considered, may be found in Appendix I. A family of nonlinear curves, with the general
equation, y = axn + bx + c, can be used to fit the data. With n = 2, this reduces to the general
parabolic law. The special case b = 0 with n = 2 and a general value of n are illustrated along
with the linear fit deduced from classical least squares method [42-48]. As shown here, the
simpler linear law, with actual (x, y) pairs dictating the slopes of the parallels recommends
itself on purely physical grounds compared to the nonlinear laws that have been rejected
as being nothing more than pure mathematical gymnastics and the abuse of modern
computational capabilities. The author is well aware of the contributions of the (nonlinear)
least squares method and its stunning success to describe the orbit of the missing asteroid
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Ceres, after its discovery on January 1, 1801 [43-48]. However, that was a case where the
statistical methods were applied to a problem with a well-understood physics. This has
also been discussed in Ref. [36]. The application of nonlinear models to the global average
temperature data is, however, a very different proposition since the earth’s climate system,
and the mathematical modeling of its behavior, is still an emerging science in spite of the
great strides made since the 1960s. Climate scientists are all too aware of this. The linear
law, as discussed here, on the other hand, can be seen to have a firm observational footing.
In summary, a remarkably simple and universal law, of the type T = A + Bt can be shown to
describe the temperature-time relation for the earth’s climate system, all the way from the
local to the global. The fixed slope B is akin to the thermal, or heat, capacity of a material
and an analysis of these values will yield insights into the “local” climate system, if coupled
with satellite observations of the solar irradiance, at the local level. The nonzero intercept
A is akin to Einstein’s work function. As the work function becomes more negative, it
actually reduces the absolute values of the global average temperature T. Hence, the global
temperature today is actually lower than it was in the later 19th century when temperature
records start, the five parallels in Figure 2. This is also evident when we consider the
nonlinear models to explain the same data, see Appendix I. A fuller understanding of this
work function is required. The use of temperature anomalies is clearly seen to have been
the barrier preventing the discovery of these remarkable, but straightforward, findings.
Finally, it should be noted that the far reaching significance of the work function (the
nonzero intercept A), and its broader generalization, to the understanding of many other
complex problems of interest in the modern world – financial, economic, social, political,
medical, environmental to name just a few – must also be recognized and has been
discussed elsewhere in great detail [42, 43]. The final list of references cited [49-55]
although unrelated, provided the author with the knowledge base and the professional
tools used for the present analysis.
APPENDIX I: GLOBAL AVERAGE TEMPERTURE DATA: NONLINEAR ANALYSIS
The least squares method, first described by the French mathematician Legendre in a
famous paper published in 1805, is known to all students of statistics. Imagine a straight
line, or a curve, describe by the general function y = f(x). If we see a “scatter” in the data, as
we find the T-t data being analyzed here, how do we arrive at the best mathematical
description that would allow us to make reasonable extrapolations into the future? This is
the problem that Legendre addresses, as we see from the introduction to his famous paper.
The original paper is available online for study [42].
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If y is the actual value and yb the value on the “best fit” line, or curve, then the vertical
deviation of any single data point (y – yb) will sometimes be positive and sometimes
negative. The sum of all such deviations will be zero and, mathematically speaking, the
best-fit line will pass through the point (xm , ym) where xm and ym are the mean values of x
and y in the dataset. However, the square of the deviations will always be positive.
Legendre says that mathematical minimization of the sum of all such squares recommends
itself since this principle of the minimization of the errors will prevent the extreme values
in the dataset from having an undue influence. The method is also mathematically elegant
and can be readily applied. The method was also applied, much ealier, and independently,
by Gauss, to predict the orbit of the missing asteroid, Ceres, see Refs. [43-46], which, of
course, is a nonlinear curve. What Gauss did in the early 19th century (nonlinear least
squares to predict the position of Ceres, without the advantage of the power of modern
computational tools) can now be done by anyone with minimal training. It is only a matter
of knowing what to click with programs like Microsoft Excel.
Yes, the vast computing power that we all now possess, like the present author does which
will soon be demonstrated, allows anyone with minimal training to generate all kinds of
computer generated fits to the complex data. While this might seem appealing, this must be
recognized for what it is - pure computing, or mathematical gymnastics! All those who are
engaged in mathematical modeling must be keenly aware of it. Like the old adage GIGO,
Garbage In, Garbage Out, and the computer is no smarter than the individual who wrote
than codes. However, we trust such codes, especially as applied to many complex problem
of interest to us in the modern world, climate modeling being just one of many. We will
return to this point again. Now, let’s see the results of these computational fits to the global
average temperature data.
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Figure 3: A nonlinear curve (a polynomial) with the mathematical equation inserted into the
graph, is used here to describe the global average temperature data from 1880-2013. The
graph and the curve was generated by Microsoft Excel program. This polynomial has a
quadratic term (ax2 = 6E-05x2) and a linear term (bx = -0.2344) and a nonzero constant c =
235.61. This is like the nonzero intercept A in the linear law. The negative sign with “b” means
that there is a mathematical minimum point at x = -b/2a = 1953.33. However, the curve
generated by the computer shows a minimum around the year 1900, in better agreement with
what the data reveals. The late 19th century and early 20th century data reveals a slight
cooling before the warming trend which dominate the 20th century data and continues now.
The present author’s contribution to the above analysis was limited to the preparation of the
tables of (x, y) values and then knowing what to click to generate the graph and the above
curve. As noted, anyone, without any knowledge of mathematics can do this now. For example,
for the linear fit to the same data, the present author knows all the mathematical equations
and knows how to write a Microsoft Excel program to generate the linear best-fit line. The
equation generated by the computer can then be checked for its validity. This gives the author
the confidence needed to use the computer know to generate the nonlinear curves given here,
without having to go through the complex task of writing his own program to generate the
curves. The alternative model, a simple parabolic fit is illustrated in Figure 4.
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Figure 4: A simple parabolic fit to the global average temperature data is illustrated here.
Upper dashed curve: y = 0.00065x2 + 13. Note that z = 6.5E-04 is also what the polynomial
curve is associated with. However, this value of “a” was picked by the author, using his own
logic to fit the data, PRIOR to letting the computer generate the polynomial curve. The
Microsoft Excel program needed to generate these curves were written by the author himself
and this option is NOT available since Microsoft Excel will only generate the alternative y =
axn, the power-law model where the program will automatically pick the value n based on
statistical (least squares) arguments. This is illustrated separately in Figure 6. Here we take
time t0 = 1860 as year zero to generate the curves. Hence, for t = 1860, both curves yield the
values y = b, the nonzero intercept which is adjusted to allow a better fit to the data. As we see
here, the values of a and b were adjusted to allow a good fit to the data for the most recent
years. All the temperature observations after 1950 fall between the two curves. Again, the
significance of the nonzero intercept b must be understood. The global temperatures are seen
to be lower than on the dashed parabola. The data for the 21st century actually follow the
lower (solid) parabola. A third parabola, not shown, can be generated to bracket the late 19 th
century and early 20th century data.
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Figure 5: A power law fit to the global average temperature data is illustrated here. The is
computer-generated by the Microsoft Excel program. The least squares method is used to
determines the constants “a” and “n” in the equation y = axn. For n = 1 this reduces to the
equation of straight line y = ax which passes through the origin (x = 0, y = 0). Since n = 0.8998
is very close to n = 1 for a straight line, the nonlinear nature is not obvious. It should also be
noted that for the power law, the rate of rise in the global average temperature, dy/dx =
dT/dt = n(y/x) and hence with n < 1, as time t increases and the temperature T increases, the
rate of increase of temperature actually slows down. For the linear law, T = A + Bt, the rate of
increase B = dT/t is constant but the nonzero A that depresses the temperatures as revealed in
plots made in Figures 1 and 2. The nonzero constant is ignored in the power law fit. The
power law curves generated by the author, by writing his own program are illustrated in
Figure 6, see also discussion in Ref. [35].
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Figure 6: Two power law curves (dashed), y = axn + b, are illustrated here with time scale
taken as x = (t – t0) = t – 1860 where t = 1860 is taken as the year zero of this graph. For both
the power law curves, n = 1.5 (three halves, as in Kepler’s third law of planetary orbits). The
constant a = 13.65 for the upper curve and z = 13.28 for the lower curve. Also included is the
parabolic law, y = ax2 + b with a = 0.000065 and b = 13.3 (same curve as in Figure 4, but with
time scale starting at zero for t = 1860). The nonlinear nature of the graph is now revealed in
much better way than what Microsoft Excel program is able to do with its “add trendline”
option and then choosing “power” for the type of trendline. 
The parabolic law (n = 2) yields a good description of the most recent data but does not capture
the trends in the late 19th and early 20th century. The three-halves law yields a much biter
description. With a change in the constant “a”, the three-halves curves can be seen to envelop all
the data. Extrapolations to future years, however, will yield very different predictions with these
power laws compared to the linear law. How do we test the validity of the nonlinear laws,
versus the linear law? The linear regression analysis is illustrated in Figure 7.
With regard to Figure 7, the Legendre-Gauss method gives the best-fit line with a much
smaller slope revealed here since it uses the principle of the minimization of the squares of
the vertical deviations (what Legendre calls error in the predictions). However, this
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principle, forces the best-fit line to pass through the point (xm , ym), the mean values of x
and y in the data set. As more or less points are added to the dataset, the slope changes and
so does the intercept. Hence, there is no theoretical justification (physical significance)
other than mathematical elegance, as noted by Legendre himself in his 1805 paper.
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Legendre starts out by pointing out when there are number of points that fall
approximately on a straight line, any number of lines can be drawn (we only need two x, y
pairs to fix the slope and the intercept of the line) and all are equally valid. However, one is
not sure about the “errors” in the prediction. He then states that his method will minimize
the influence of the extremes.
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Figure 7: The linear regression analysis (also called least squares method) yields the best-fit
line T = A + Bt with the slope B = 0.0065 °C per year which is significantly smaller than the
slope of B = 0.018 °C per year deduced by careful analysis of the (T, t) pairs in the dataset.
Since all the lines are parallel to each other, the exact values of the intercepts are irrelevant
since all the parallels are equally acceptable to understand the data (based on the idea of a
work function).
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A new philosophy of analyzing the data is thus revealed here and is based on the method
used by Millikan to deduce the numerical values of two of the most fundamental constants
of nature. This has also been discussed in more detail in the other articles being submitted
for publication. In the alternative method, discussed here, the slope B is determined using
physically meaningful arguments. The fact that all the slopes are the same, when we
consider so many (x, y) pairs reinforces the fact that there must be fundamental and
hitherto overlooked physical significance to these parallels. It is this Millikan method has
now been applied to the climate data by the present author.
Finally, as discussed in this appendix, computer-based climate models and other physical
processes (as well as other computer simulations in other fields, finance, economics, social
and political sciences) allow us to input various simple and fundamental laws, which
describe, for example, the laws of heat, mass, and momentum transfer. Several complex
equations can be solved simultaneously. Then we watch the predictions. The human mind
is incapable of grasping the solution to such complex problems, although we realize that
the solution lies in these basic equations themselves. Nonetheless, the assumptions that are
built into even such simple and fundamental laws cannot be overlooked.
For example, the Fourier laws of heat conduction Q = - kA (dT/dx), for the one dimensional
case, assumes that the thermal conductivity k is a constant and independent of
temperature. Here dT/dx is the temperature gradient (-ve sign since heat flow is down the
gradient, from higher T to lower T, as x increases) and A is the cross-sectional area of the
material bodies in contact across which heat transfer occurs. What if k is not constant and
affected by temperature and other material properties? Computers permit us to simulate
such problems, but the law is still Fourier’s law.
Another example is apriori assumptions to writing the computer codes to simplify a
complex problem. This gave rise to what may be called the flat earth hypothesis, where a
spherical body like the earth is treated as a plane slab, or a flat surface, just to simplify the
mathematical model. This is often done in many physical and engineering simulations. For
example, the narrow clearance between the engine shaft and its bearing is filled with
engine oil. To simulate how engine oil functions, the curvature of this space is ignored (in
two dimensions, it is the space between two circles that are not concentric) and treat the
problem as oil filling two flat plates. Or, we might decide to treat a complex structure with
an irregular shape, not readily described geometrically, by some other simple shape.
Mountains are not triangles, but artistic cartoons often use triangles to denote mountains.
Similar simplifications were also invoked in the field of dendritic growth. The dendrite is a
complex, highly branched, Christmas-tree like, or snowflake like, structure that is seen to
grow into a liquid when it begins to freeze (or solidify). As it grows, both heat and matter
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must diffuse away from the growing tip of the dendrite. This is a very difficult problem to
analyze and is further complicated by the fact that we must also account for gravity
induced convection currents (due to thermal and concentration gradients) and its influence
on the growing tip. However, a great simplification is possible and a lot useful insights, can
be gained by treating the dendrite as a simple branchless paraboloid of revolution. The tip
of the dendrite actually looks like a nice smooth paraboloid if we use in-situ cameras to
photograph the growing dendrite and observe how the tip advances into the liquid.
However, an important assumption that has ALREADY been made to simplify the
mathematical modeling and cannot be overlooked. The failure of widely accepted dendritic
growth models, published in both the materials science and physics literature, that engaged
the research interests of the present author for a great part of his professional career, only
became obvious (at least to the author, see Refs. [52-54]) after the elegant experiments,
aimed at testing various models critically, were conducted in the 1990s, in the microgravity
(essentially gravity free, so convection is eliminated or greatly reduced) environment
aboard the space shuttle. The ground-based experiments also revealed anomalies but the
discrepancies were always dismissed by proponents of the models as gravity-induced
convective effects, not fully accounted for in the dendritic (paraboloidal) growth models;
hence the justification for a full-fledged series of space shuttle experiments [56, 57].
All mathematical models of natural phenomena are only as good as the assumptions that
are built into them, sometimes unwittingly. While we all recognize this, even scientists do
get “emotionally attached” to their models, present author included!  Climate modeling is
an infinitely complex problem and we must continuously be guided by actual observations,
as noted by none other than Hansen, considered to be the world’s most famous climate
scientist [18]. The analysis of the global average temperature data presented here is a step
in the same direction. As stated, rather boldly, in the title, a universal law that applies to the
earth’s climate system, when we study it at all levels, is revealed by such analysis where
statistical arguments are avoided as much as possible. This was also done by Millikan at
arrive at the values of two fundamental constants of nature: the electronic charge q and the
Planck constant h. The author is also reminded about a similar universal law in the field of
dendritic growth which showed that experimental data (in terrestrial experiments) for ice
dendrites and succinonitrile dendrites fall on a single theoretical curve [58].
REFERENCES

[1]

A. Einstein, On a heuristic point of view about the creation and conversion of light,
Annalen der Physik, 1905, Einstein’s original paper which on light energy quanta,
http://www.ffn.ub.es/luisnavarro/nuevo_maletin/Einstein_1905_heuristic.pdf
Page 15 of 21

[2]

[3]

[4]
[5]

[6]

[7]

[8]

[9]

[10]

R. A. Millikan, The electron and light quanta from experimental point of view, Nobel
lecture, May 23, 1924,
http://www.nobelprize.org/nobel_prizes/physics/laureates/1923/millikanlecture.pdf
R. A. Millikan, Isolation of an Ion, Precise Measurement of its Charge, and the
Correction of Stokes’ Law, Phys. Rev. 32, pp. 349-397 (1911)
http://web.ihep.su/dbserv/compas/src/millikan11/eng.pdf
R. A. Millikan, On the Elementary Electrical Charge and the Avogadro Constant, Phys.
Rev. Series II, 2, pp. 109-43 (1913).
R. A. Millikan, Einstein’s Photoelectric Equation and Contact Electromotive Force,
Phys. Rev. 7, 18-32, (1916). This is the first of two papers on photoelectricity
published in 1916; see Figure 2 with only two measurements with lithium.
http://hermes.ffn.ub.es/luisnavarro/nuevo_maletin/Millikan_1916_1.pdf
R. A. Millikan, Direct Photoelectric Determination of Planck’s “h”, Phys. Rev. pp. 35588 (1916) http://hermes.ffn.ub.es/luisnavarro/nuevo_maletin/Millikan_1916_2.pdf
Interestingly, Millikan does not present the data for both sodium and lithium on a
single graph probably because the slopes are slightly different. Using Millikan’s
tabulated data, the following linear regression equations can be obtained.
For lithium V0 = 0.4126 f – 3.593, from 1st paper published in 1916
For lithium V0 = 0.4223 f – 3.922, from 2nd paper published in 1916
For sodium V0 = 0.4069 f – 4.288, from 2nd paper published in 1916, see Ref. [13].
NCDC Global Surface Temperature Anomalies, see answer to question number 7
here, http://www.ncdc.noaa.gov/monitoring-references/faq/anomalies.php
NCDC Global Analysis, http://www.ncdc.noaa.gov/climate-information/analyses
Note that both the temperature anomaly and the actual global average temperatures
values are given; e.g., from the November 2013 report, “The combined average
temperature over global land and ocean surfaces for November 2013 was record
highest for the 134-year period of record, at 0.78°C (1.40°F) above the 20th century
average of 12.9°C (55.2°F).”
NOAA National Climatic Data Center, State of the Climate: Global Analysis for
November 2013, published online December 2013, retrieved on January 19, 2014
from http://www.ncdc.noaa.gov/sotc/global/2013/11.
GISS Surface Temperature Analysis, http://data.giss.nasa.gov/gistemp/ see Table
Data, Global-mean monthly, seasonal, and annual means, 1880-present, updated
through most recent month. This link gives the data being analyzed here.
UK Metro Office, Climate Science at the Met Office, see Global temperature records,
http://www.metoffice.gov.uk/climate-guide/science/temp-records
http://www.metoffice.gov.uk/climate/uk/summaries/2013/annual/regional-values
Claude Allegre et al, No Need to Panic about Global Warming, The Wall Street
Journal, Opinion, January 27, 2012, Op-Ed, signed by 16 scientists,
Page 16 of 21

[11]

http://online.wsj.com/news/articles/SB100014240529702043014045771715318
38421366?mg=reno64wsj&url=http%3A%2F%2Fonline.wsj.com%2Farticle%2FSB100014240529702043
01404577171531838421366.html
Kevin Trenberth et al, Check with Climate Scientists for Views on Climate, Letters, The
Wall Street Journal, Feb 1, 2012,
http://online.wsj.com/news/articles/SB10001424052970204740904577193270727472662

[12]

[13]

[15]

[16]

[17]

[18]

R. W. Cohen, W. Happer and R. Lindzen, “Climate Consensus” Data Need a Closer
Look, Letters, The Wall Street Journal, Aug 13, 2012,
http://online.wsj.com/news/articles/SB100008723963904439917045775799517
66037924?mg=reno64wsj&url=http%3A%2F%2Fonline.wsj.com%2Farticle%2FSB100008723963904439
91704577579951766037924.html
Climate Change 2013: The Physical Science Basis, 1.2.2 Key Concepts in Climate
Science http://www.ipcc.ch/report/ar5/wg1/#.UuSLkbROlLM Landmark Climate
Change Report: Warming 'Extremely Likely' Man-Made, By: Karl Ritter Published:
[14]
September 27, 2013, http://www.wunderground.com/news/landmark-climatereport-warming-extremely-likely-man-made-20130927
Climate Change 2007: Synthesis Report, http://www.ipcc.ch/pdf/assessmentreport/ar4/syr/ar4_syr.pdf also
http://www.ipcc.ch/publications_and_data/publications_ipcc_fourth_assessment_rep
ort_synthesis_report.htm and also,
http://en.wikipedia.org/wiki/IPCC_Fourth_Assessment_Report#CITEREFIPCC_AR4_
WG32007
IPCC 2007: What factors determine the earth’s climate?
http://www.ipcc.ch/publications_and_data/ar4/wg1/en/faq-1-1.html also,
http://www.ipcc.ch/publications_and_data/ar4/wg1/en/contents.html; for all
working groups,
http://www.ipcc.ch/publications_and_data/publications_and_data_reports.shtml#.
UuUfVrROlLN and also
http://www.ipcc.ch/publications_and_data/publications_and_data_reports.shtml#.
UuUf5LROlLM
IPCC 2007: Climate Change 2007: The physical science basis. Contribution of the
Working Group to the Fourth Assessment Report of the Intergovernmental Panel on
Climate Change, edited by S. Solomon et al, Cambridge University Press.
http://www.ipcc.ch/publications_and_data/ar4/wg1/en/contents.html
J. Hansen: We are on the verge of creating climate chaos, May 16, 2013,
http://www.euractiv.com/science-policymaking/james-hansen-verge-creatingclim-interview-519752 Interview with EurActiv’s Arthur Nielsen; see remarks
about relying more on observations of how the earth has responded in the past to
Page 17 of 21

[19]

[20]
[21]
[22]

[23]

[24]

[25]

[26]
[27]
[28]

[29]

[30]

[31]
[32]

changes in boundary conditions, including atmospheric composition, and less and
less on climate models.
J. Hansen, “Global Warming has not stalled insists world’s best-known climate
scientist,
http://www.theguardian.com/environment/2013/may/17/globalwarming-not-stalled-climate
J. Hansen (2009). Storms of My Grandchildren, London: Bloomsbury Publishing. ISBN 14088-0745-9.
K. Trenberth, “Has Global Warming Stalled?” http://www.rmets.org/weather-andclimate/climate/has-global-warming-stalled
Lindzen:
Understanding
the
IPCC
AR5
Climate
Assessment,
http://wattsupwiththat.com/2013/10/08/lindzen-understanding-the-ipcc-ar5climate-assessment/
L. Bell, The True Global Warming Crisis: The Fibs Underlying the theory,
http://www.forbes.com/sites/larrybell/2013/10/15/the-true-global-warmingcrisis-is-the-fibs-underlying-the-theory/
A. Knapp, New Study shows Independent Evidence for Global Warming,
http://www.forbes.com/sites/alexknapp/2013/02/21/new-study-showsindependent-evidence-of-global-warming/
P. Ferrara. To the Horror of Global Warming Alarmist, Global Cooling is here to Stay,
May 26, 2013, http://www.forbes.com/sites/peterferrara/2013/05/26/to-thehorror-of-global-warming-alarmists-global-cooling-is-here/
M. L. Khandekar, The Global Warming-Extreme Weather Link, The Global Warming
Policy Foundation, GWPF Report 11 (2013).
Spencer Weart, The Discovery of Global Warming, Harvard University Press (2008)
http://www.scientificamerican.com/article/discovery-of-global-warming/
Baede, A. P. M., E. Ahlonsou, Y. Ding, and D. Schimel, 2001: The Climate System: an
Overview. Climate Change 2001: The Scientific Basis. Contribution of Working
Group I to the Third Assessment Report of the Intergovernmental Panel on Climate
Change, Cambridge University Press.
Murphy, D., S. Solomon, R. Portmann, K. Rosenlof, P. Forster, and T. Wong, 2009: An
observationally based energy balance for the Earth since 1950. Journal of
Geophysical Research-Atmospheres , 114, D17107.
P. J. Michaels and R. C. Balling, Climate of Extremes, Global Warming Science They
Don’t Want You to Know About, Cato Institute. January 25, 2009. p. 250. ISBN 1933995-23-8
see
also
the
Book
Review
by
R.
N.
Cooper,
http://www.foreignaffairs.com/articles/65615/patrick-j-michaels-and-robert-cballing-jr/climate-of-extremes-global-warming-science-they-dont-want-you-to
Photoelectric Effect, The Physic Hyper Textbook, http://physics.info/photoelectric/
H. Chang and S. W. Yi, Measuring the Absolute: William Thomson and the
Temperature, Center for Philosophy of Natural and Social Science, Measurement in
Page 18 of 21

[33]

[34]
[35]

[36]

[37]
[38]

[39]

[40]
[41]
[42]

Physics and Economics, Technical Report 26/02, July 12, 2002,
http://www.lse.ac.uk/CPNSS/pdf/DP_withCover_Measurement/MeasDP%2026%2002%20C.pdf
D. Halliday, R. Resnick, and J. Walker, Fundamentals of Physics, 6th Edition, John
Wiley, Singapore, Interscience, 2001, ISBN 0-471-33236-4 , pp. 426-440,
http://www.math.nus.edu.sg/~matwml/courses/Undergraduate/USC/2001/USC2
001_Energy/Energy4.PDF
V. Laxmanan, On the Fundamental Importance of the Global Average Temperature
in Climate Analysis, Being Submitted for Publication (January 2014).
V. Laxmanan, On the Importance of the Difference Between the Global Average
Temperature Anomaly (TA) and the Global Average Temperature (T), Being
Submitted for Publication (January 2014).
V. Laxmanan, On the Dumb versus Intelligent Processing of Empirical Data: Analysis
of the to-date NCDC 21st Century Global Average Temperature Anomalies, Being
Submitted for Publication (January 2014).
V. Laxmanan, An Interesting Resolution of the 21st Century Global Cooling
Conundrum, Being Submitted for Publication (January 2014).
V. Laxmanan, Analysis of the Daily Average Temperature data for Detroit, MI for
December 2013 and January 2014 Reveals a New Law for Temperature-Time
Progression: A Fresh Look at Global Warming or Climate Change, Being Submitted
for Publication (January 2014).
V. Laxmanan, A UNIVERSAL LAW FOR THE TEMPERATURE-TIME RELATION FOR
THE EARTH’S CLIMATE SYSTEM, Posted on January 28, 2014 on my Facebook Page,
https://www.facebook.com/groups/GWforlayman/ and also at Wordpress,
http://vlaxmanan.wordpress.com/2014/01/29/a-universal-law-for-thetemperature-time-relation-for-the-earths-climate-system/ for a wider audience.
V. Laxmanan, Global Warming for the Layman, Group created on my Facebook page
on January 5, 2014, https://www.facebook.com/groups/GWforlayman/
Heat Capacity, http://en.wikipedia.org/wiki/Heat_capacity
Adrien Marie Legendre, On Least Squares, Quoted here from the introduction, “If
there are the same number of equations as unknowns, there is no difficulty in
determining the unknowns, and the error E can be made absolutely zero. But more
often the number of equations is greater than that of the unknowns and it is
impossible to do away with all the errors. In a situation of this sort … of all the
principles which can be proposed for that purpose, I think there is none more
general, more exact, and more easy of application, that of which we made use in the
preceding researches, and which consists of rendering the sum of squares of the
errors a minimum. By this means, there is established among the errors a sort of
equilibrium which, preventing the extremes from exerting an undue influence, is

Page 19 of 21

[43]

[44]

[45]

[46]
[47]
[48]

very well fitted to reveal that state of the system which most nearly approaches the
truth. http://www.stat.ucla.edu/history/legendre.pdf
R. Miller In Mathematics of Planet Earth, article on Asteroids, see brief discussion about
least squares methods and Legendre-Gauss priority dispute and the earth’s close
encounter with an asteroid earlier in 2013, http://mpe2013.org/2013/02/20/asteroids/
J. Tennenbaum and B. Director, How Gauss Determined the Orbit of Ceres? p. 4, 19
observations over 42 days from Jan 1 to Feb 12, 1801, after which Ceres disappeared
http://www.schillerinstitute.org/fid_97-01/982_orbit_ceres.pdf
L. Weiss, Gauss and Ceres, History of Mathematics Term Paper, Spring 1999, describes
the method of least squares used by Gauss.
http://www.math.rutgers.edu/~cherlin/History/Papers1999/weiss.html
G. F. Serio, A. Manara, P. Sicoli, Giuseppe Piazzi and the Discovery of Ceres,
http://www.lpi.usra.edu/books/AsteroidsIII/pdf/3027.pdf
S. M. Stigler, The History of Statistics: Measurement of Uncertainty Before 1900, Harvard
Univ. Press (1986),
S. E. Feinberg, A Brief History of Statistics, http://unileipzig.de/~strimmer/lab/courses/ss09/current-topics/download/fienberg1992.pdf

[49]

[50]

[51]

[52]
[53]

V. Laxmanan, Bibliography –I of Articles by V. Laxmanan on the Extension of
Planck’s and Einstein’s Ideas on Energy Quantum to Topics Outside Physics,
compiled April 16, 2013, http://www.scribd.com/doc/136492067/Bibliography-IArticles-on-the-Extension-of-Planck-s-Ideas-and-Einstein-s-Ideas-on-EnergyQuantum-to-topics-Outside-Physics-by-V-Laxmanan
V. Laxmanan, Bibliography –II of Articles by V. Laxmanan on the Extension of
Planck’s and Einstein’s Ideas Beyond Physics with Examples from the observations
on financial, economic, social, and political systems, compiled June 16, 2013,
http://www.scribd.com/doc/147955814/Bibliography-II-of-V-Laxmanan-Articleson-the-Extension-of-Planck%E2%80%99s-and-Einstein%E2%80%99s-IdeasBeyond-Physics-with-Examples-from-the-Observations-on-Finan
V. Laxmanan and M. C. Flemings, Deformation of Semi-solid Sn-15% Pb Alloy,
Metallurgical Trans. A, December 1980, vol. 11, issue 12, pp. 1927-1937.
http://link.springer.com/article/10.1007%2FBF02655112
V. Laxmanan, Dendritic Growth during Liquid to Solid Phase Transitions, Phys. Rev. E,
Feb 1998, pp. 2004-2009, see http://adsabs.harvard.edu/abs/1998PhRvE..57.2004L
V. Laxmanan, The tip temperatures of succinonitrile dendrites growing in space and
on earth Physics Letters A vol. 241 issue 3 April 27, 1998. pp. 191-196,
http://journals.ohiolink.edu/ejc/search.cgi?q=authorExact:%22Laxmanan%2C%20V.%22

[54]

V. Laxmanan, The Tip Temperatures of Freely Growing High-Purity Succinonitrile
Dendrites. Materials Research Bulletin vol. 33 issue 3 March, 1998. p. 441-451
http://journals.ohiolink.edu/ejc/search.cgi?q=id:00255408/v33i0009/1377_tttoaf
vmttis&pagesize=&mlt=y
Page 20 of 21

[55] V. Laxmanan, Acta Metall. Vol. 33, Issue 6 (June 1985), Dendritic Solidification I,
Analysis of current theories and models, pp. 1023-1035, Part II, pp. 1037-1049,
http://www.sciencedirect.com/science/journal/00016160/33/6 Also, Vol. 35, pp.
175-183, Dendritic solidification-III. Some further refinements to the model for
dendritic growth under an imposed thermal gradient. Laxmanan, V. Acta
Metallurgica vol. 33 issue 8 August, 1985. p. 1475-1480, with S. N. Tewari, A critical
examination of dendritic growth models: Comparison of theory and experimental data.
http://journals.ohiolink.edu/ejc/search.cgi?q=authorExact:%22Laxmanan%2C%20V.%22

[56]
[57]

[58]

M. E. Glicksman, M. B. Koss, and E. A. Winsa, Dendritic Growth Velocities in
Microgravity, Phys. Rev. Lett. 73, 573–576 (1994).
M. E. Glicksman, et al., Dendritic Growth of Succinonitrile in Terrestrial and
Microgravity Conditions as a Test of Theory, Iron and Steel Institute of Japan
International, 35 (6), pp. 604-610, 1995.
J. S. Langer, R. F. Sekerka, T. Fujioka, J. Cryst. Growth, Evidence for a Universal Law of
Dendritic Growth Rates (Impact Factor: 1.55). 01/1978; 44(4):414-418.
DOI:10.1016/0022-0248(78)90007-6
http://www.researchgate.net/publication/232332158_Evidence_for_a_universal_law
_of_dendritic_growth_rates

Page 21 of 21

