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Abstract

We develapd describe the standard model of the atmospheric radiative greenhouse effect. TF
whose boundary conditions are widely accepted in creating the paradigm, and setting the starting pc
model complexity, and is almodiyunilizeshamongst various research and educational institutions. It w
shown that the boundary conditions of the standard radiative atmospheric greenhouse are unjustifiec
fictional, and it will also be demonstrated thaaphysindllyy conditions cannot even truly be described
such a model. A new spaitibgnodel is introduced with physically accurate boundary conditions, and th

understood to physically negate the requirement for a postustimspharradiggenhouse effect.



The Standard Model
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The standardand generally only knowapproachfor det er mi ni ng Eartho
equilibrium with the Subegins with the applicationtbe principle otonservation of energy via
several applicationstbe StefafBoltzmannaw The total solagnergyabsorbég the Earth must
be equal to thenergyemittedy the Earthover the longerm average assuming radidtieemal
equilibrium and assumirtipere are no significant terrestrial sources of en&dgltional output
energy from geothermal sources and the addition of energy into the atmosphere via Coriolis forces
due to the rotation of the Earth are assumed to be small compared to the gplar ener

Beginning with the basic SteBoitzmann equation, we have thatdindace brightne$s
of an object radiating like a blackbody is proportional to the@ljesdlute temperature to the
fourth power, as shown here:

s=sT" (W/ M) {1}

The proportionality -Bfoacttzomma nonDZ&c oinss t caanlt16e’d atnhde
(W/mZK 4.

In order to calculate thetal power outputor luminosityof the Sun, we multiply tlselar
surface brighess by the solar surface area
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To determine the energy flux density of this power at the distance of the Earth, we map the
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spherical surface area of the Sun onto the surface area of a sphere with a radius equal to one
astronomical unit:
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This is the energy flux density of solar power at the distance of tharthtths a value of about
F, =1370 W /nf (using the parametdistedin equatioq 9}), which is a temperature equivalent

of 394K or 12%C.
To calculate the total power intercepted by the Earth, we multiply thesqladivan by
Ear t h éeactionat apea: s

Lo, =Fo AR
2 {4}
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Because some energy is refle(@t)eahdisreveai ght

absorbed into the system, we have:

Loy, = Lo, @ ax)
=F, AR (10 ) {5}

and this is the total solar power absorbed intsutti@ce and atmospheoé the Earth.
If we assume that the Earth is in losmgn radiativehermalequilibrium with the solar
radiative fluxwe may equate the total powbsorbedy the EartHfrom equation{5} to thetotal

powerit mustemit Applying the StefaBoltzmann law to the surface of the Earth, we thus have:

Ly, =STa OFR; (W) {6}
and equating to equatifpby} :
Aemn = Loabs
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In terms of surface fluhy substitution of equatiof8} the derivation of equatiofi/} can
alternatively be concluded as:
sT=F,(1-3)/4
or {8}
F, (1- as)
4s

Equations{7} or {8} present the standard solutibno r det er meffectiveg Ear

T, =4

radiative equilibrium with the Sun.
Given theparameters values shown here:
T,=5778 (K)
R, =6.96x16 (m)

d, =1.496x16" 9
a; =0.3
theradiative equilibrium temperatigealculated to be
T, = 255K = 18C {10

which issaid to beequivalent to the average solar ilgatingupon thesurface of the Earthrhis

ismore accurateknown as theffectiéackbody temperature of the Earth.

The Standard Atmospheric Greenhouse Model

Let usfurther developthe standard model atmosphere which demonstrates the radiative
atmospheric greenhouse effelear this task, we utilizn ubiquitous modeivhich is found and
used across a very wide rasfgestitutions andisciplines.This link
http://www.tech-know.eu/uploads/CONSENSUS_SCIENCE.pdf

containssomewhere arad sixty references to various scientific institutions, universities, and

government facilitiewhich demonstrate adherence to the standard model radiative greenhouse
effect. Many of these references have-ivdds to diagrams which can be seen to ageehe

diagram which will be presented belmwthe links whickare only descriptive are also descriptive

of thesamestandard modelThe standard modét shown below iRigurel; it is a model which is
welladapted to introductory physics demonstratiortsgimschool & undergraduateniversity

classrooms.
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Figure L A simple standardatmospheric model demonstrating backradiation and the greenhouse effect.

We can develop an understanding of the atmospheric radiative greeffaoubg
oreadi ng¢ Fiduelfrdm leftgto ragim The surface of the Earth (ground and oceans)
isthelowes ur f ace and has andavehage taéampatabsygpbeo
by the upper surffaceardd b a cool er ,06 dhepveragentomingesolar flux which

gets absorbed at the surface of the Eaf ($- a) /4, which irludes the reflective losses due to

albedo. The ground emitsadiative energggual tos T as according with the Stefoltzmann
Law. Somef r a c fo of thenenavgy emitted by the ground surface is absorbed in the atmosphere

by greenhouse gases, and is specifieflsBy . Because the atmosphedsohas an average

temperature, it emits a radiative flux equalTp, and it emits this radiatitvoth upwards and

downwards Finally, the total outward radiation emitted by the surface and atmosphere is equal to

the sum of those cqmonents, with the ground radiation reduced by the fraction absorbed into the
atmosphereor sT, +(1 -f) 47
This model is described mathematicalsabgfing the principle o€onservation of energy,
and sahe incoming solar enengystbe equal to the totahergyemitted outward from the Earth.
This results in the equation:

M:(l 'f)STS -5'1': {11



We can also apptgnservation of energy to the atmospheric layer:

fsTd =24, {12
We can substitute equat{di®} into equatioq 11} to simpify the parameter space:
F@ (1' aA) . f PR f 0.4
——=2=(1 -f)sT, =+ 4 —-5% 1
4 ( ) S 2 IS %: 2 9 S { 3
which leads to a solution for the ground temperature
F.(1- a;
T, = —2 27 ( A) {14

® \4s(1- 172

Because we already know what the average ground temperature is from measurement, and
we also know the average al bedo #&mhichssaHear i n
fraction of grouneradiated energy which the atmosphere absorbs:

e F,(1- ay)
f=2¢ = A 1
gl 4sTS 19
or equivalently,
e T
f :Zél ?ﬁ {16
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Given that the average ground temperature RC+d5288K,and using the parameter
values from either equatig® or {1G}, it is calculated that the atmosphere absorbsfZ %77
of the radation emitted from the groundhis explains why the temperature oftiréacas higher
than the input solar heating, axglainghe atmospheric radiative greenhouse effe€t. i t wer en
for the radiation beingbsorbed into the atmosphése greenbuse gaseand slowing the rate of
cooling of the groundepresented by sT,', the ground would be much colder than it actually is.
Thus, it carbe seen that if greenhouseegasgere to increase, resulting in an incredse faictor
of6 then the ground tempeFiantaurley fowial @p |dd@creogmed ne

results in @& atmospheric layéemperature ofl, :(:‘/fIZ)TG 227K =48C, which is very

close to the temperature found at the top of the troposphere.



Faults of the Standard Atmospheric Greenhouse Model

Fictions in the Boundary Conditions

There exista contradictionin the interpretatiorbetween equatiof3} & {14}. Equation
{7} is usually meant to infer that the radiative equilibrium temeeatatuld lestablished at the
ground, while equatiofil4 infers that the ground must actually be warmer than the radiative
equilibrium of equatiofi7}. We resolvéhis contradiction by noting that the radiative equilibrium
of equation{7} is merelythe systeequilibrium. The result of equatior} (and equatiof10})
does not identify where such a temperatameactually be found;merely states that teéfective
radiativeystem temperahuneld be as suchVe identify the system as baimfadks: of ghmund &
oceanstheatmospheMe holdthatthe effectiveradiative equilibriurutputof equation{7} can
only be identified withhe aggregajeound & ocean + atmosphere systevhich we call a
thermodynamic ensembleThese, being the ones dapaof radiative output towards space.
Further, because tdesembles bounded at the bottom and top b
the atmosphere,becomes a forgone logicahclsionthat thenumericalverage of the ssisteral
be physicallyfjound in between these two boundaries, which is therefore tivghratmospherat
some altitude above the surface.

The physical pad of the aboverinciplecan bedemonstratd as follows Thetotal energy

theplanet Earth intercepits
E=1370W /nf *p §

=1370W /nf * p(6371000n) {17
=1.74% 16'W
and the total amouabsorbed is
E,=E*(1 -a)
=E*@1 0.3 {18
=1.22% 16'W

If the +15Csurfaceairtemperaturaverag&vas actually characteristic ofaggregatsystem, then

it should be in agreement this valdewever,

S(273+ 15} *4 4R =1.9% 1HW {19



which is more energy than is even interceftefbralbedolosses. Therefore it is physically
impossible thatthe +15°C surfaceair temperature could be characteristic of émire
thermodynamicadiativeensemble Thi s concept i's anal ogous to
photosphere, where even though the bottom of the photosghareund9000K, theeffective
radiatie syste temperature of the photosphesitsemblés actually much lessaabund5778K.
Thefundamentaleason whthe +15°C surfaceair temperatureard he characteristic of the system,
and neither 9000K in the solar photosphere, is simply bgesise dondt foll ow t
Boltzmann Law in terms of radiative output. If you have an ensemble of gases the most you can
assign is agffectivediative equivalent of the entire ensentbtbat of asolidblackbody surface.

If we wished to equate thetal absorbed energy®f= 1.223x18W from equatiod 18
to an effectiveradiatingtemperature for the Earth (including atmosphageyegatepherical
ensemble, we can espiatior{ 2} as applied to the Earth:

L, =E, =T} R

T, =d—2_ (K) t24
s m

It is by this methodw(th L, = E, = 1.223x18 W) where the effectivBlackbody radiative

temperature ofl8C for thesphericaénsemble actuatlyiginates Howeverthishas nothing to do
with anyactualemperature you might expect to find at any partioa&dity within the ensemlde

it is only areffectra@eragadiativeemperature, not an actual kineticalgrage temperature, nor an
isotropic temperature whithe entire ensemble should be expected to emUkatts, giverthe
definition of an averagad the physically real boundary conditlmatsexistit should be expected
to find bothhigherandlowertemperatures than the average, and these temgsaratucertainly
be both spatially and temporally distribuigisten any boundary conditions and amyher

requirementsnposedsiaany other laws of physmscordraints of realityas we will see below

Continuing, W categoricallgsserthat the result of equatidi’} (and{2G) cannot be
interpretedso ago bephysicallyquivalenin temperaturéo theactualverage solar heating input.
What the StefaBoltzmann analysis states is, specifically, the instantaneous edfesrtage
sphericatadiativeoutpudf the systenwith the systerangmbleasdefined abovelt does not state
anythindurther than this. There exists ndogical or physicaljustification forreversingthe

interpretation ofthe result of equatiofi7}, andarbitrarilyequating theeffectiveinstantaneous



sphericabutputadiative fluxwith the instantaneous average radiagatinginputover the same
systengeometry. Thebviousphysical jstification for thigealityis that, in actuality, only half of
the Earthds surf ace phealingenergy frdmythe Suncanymorheatt e s r ¢
This is theactuadnd physically reaveragéoundary condition that existBhe true, ang@hysically
accurate averagéthe systems that hlf of the surface of the Eadbsorbgwice as much energy
as the entire surface of the Earth radialég. incoming solar radiatiomistequain energy flux
densityand thugemperatureto the outgoing terrestrial radiatio@laiming otherwise forgets the
reason for the difference in illumination between day andamghis completely irrationethin
the frame of physics Dividing the solar flux by a factor of four and thus spreading it
instantaneously over the entire surface of the Barém input flummounts to the denial of the
exisence of dayime and nightime, and violates the application on the SBf#mmann Law
which deals only with instantane@aativelux.

If we wid to determine thphysicallynstantaneousolarinputenergydensity(Wattageper
square meteand corresponding heatitggnperaturevia the StefaBoltzmann equation, we must
use the correct actlygbhysical geometryThus, with adaylight hemisphee of half the surface

area of an entire sphere, we must tn@kemispheraalilibrium equation as:

Aemlt‘ © abs

siam =% 5o pu )

n

2
ngd*g/pR&Z (- 2
A

T4 =
§ 2p RS
2 1' aA
T ) (2
A

for which we calculateheamisphericaurfaceneating inpuof

T, = 303K = 30C {22

Following the logic developed previously, we understand that if the hemisphere were to
achieve this temperature, it wosldctly be an average temperature of the entire radiative
thermodynamic ensemble, and so would necessarily bekioetchllyat altitude. As the

troposphere is generally warmer at the battamit is at the top, then weosld expect a warmer

9



groundair tenperature than this. However, the-Buhemisphere does not actually achieve this
average temperatwreent the surfagandmust actually be much cooléFhere does not seem to
be any readigvailable data aeparatdaytime and nightime averagtemperatures for the Earth,
which is very curious, while there is a wealth of datailgaverage temperatures. Thetohag
and nightime aerages are extremely important and would go far in helping to determine the heat
retention capacity and projes of the atmosphere.)We know that the sdit hemisphere
ensembleannot achieve +30, because if it digdve would obviously have
S(273+ 30f QR. E22310W E {23

which is equal to the total energy absdiroed equatiod 18, andwould mean that the nigéitle
of the Earthwould have no powéaft over to radiate and shkould be at absolute zero.

Becauseoth the night and day side of the Earth mustratlidtes y 6 r € necessar il
temperaturesnd they must share in the output of the expéntiEenergy absoeal, we can write

a mathematical fornauto describe this:

Aemit. © abs

(T +T4) €2 /R, 1223x16" W

.

T +T/'§n _1.223(126 (24
¢ s2 R

where thed sabdadadnptt s @day d a nwe canmefing the eguatioe mi s p

by realizing thaT,{‘d & Tﬁn denote only the effective radiative temperatutee ensembleand

that kinetically, this specific temgtere is not expected to be found at the ground, latitade.
Thus neglecting théA Gsubscripts as it is implicitly understood we are referramyti@rrestrial
guantities

(Td.g. - dd)4 -(Tng. -®4 l;z% {25}

wher e t hed srusbtseagraingit tenfperatures at, say;legel, andg, denote the

differencebetween the kinetic grouad temperature and the ensemble radiative tempenature

either hemispher&hat is:

., .
{26



If the two terms o the left ofequatio 26 were equdbr averaged)his would result in the same

solution as we have see,-18C or 255K via egation {24, and with (d)=33C since

<Tg> =15°C. But obviously, day and nighterageéemperaturearedifferent, and we must still

provide a physical explanation or description for the difference between the effective radiative
ensemble temperature and the kisetifaceairtemperature.

We further establish that the maximum solar heating inpunduioderneath the solar
zenith, where the local surface area can be approximated a®addiskgain, in determining the
physically instantaneous solar heatipgt we must use the correct actyaitlysical geometry.
Thus, with a diskke geometric piection factor of unity, the solar zenith equilibrium situation is

described as:

A

STHAR =% o R )

emit. © abs

2
S/ng*g/pﬁz (- 2
A

Ti = .
1P RS

_- JR(1-a.)
T (22

for which we calculatgemperaturequivaleninput of

T, = 360.K = 87.5C (28

We hold that the average solar radiative input heating is only over one hemisphere of the
Earth, has a temperature equivalent value 8€#+80th a zenith maximum of +8T5and that
this is not in any physilyajustifiablenanner equivalent to an instantanemesage global heating
input of-18C. What is equal, or conservisdthetotal enejysorbed relative to that emitted; what
is not and doeseetl to be conserved is the energy flux density and associated temperature between
input and output.

Given that the average piogs$ solar input on the dhtyhemisphere is equivalent to %30
with a maximum input of +87@, and the dalt hemispheredoes not actually achieve this
temperature, but we knownitustabsorb that equivalent amount energy, we must ask: to where

does the energy go if it doed show up immediately the kinetic temperatitéenerally, it must

11



obviously be said that theeegy goes into oth@nonthermab degrees of freedomithin the
system, and these would be both macro and micro peregeoch atatent heagvaporatiopand
convection in the macro case, arichmolecular degrees of freedonthe micro caseBoth of
these phenomena will release heat back into the environment as the interrsatedaasgyl while

the relevant physical ensemble cools, legkepizero solar insolation, and so the @itk of the
Earth is able to radiate the rest of thediesl energy away such as to achieve a relatively stable
longterm balance.Thus, dagime and nightime average temperatures are highly modulated or
osmoot hed out 60a rmosatmasphere planetaty bbdyg, as can be confirmed by
comparison of th&arth to the Moon.The effect ofidditionadegrees of freedom the systerts

to slow the rate of heating in the day time and thus lower ttimedagmperature, whiteat loss

at night wilbe sloweandfollow the standard expectation dependgoh the thermal capacity of

the systemminus theesiduaheat input from condensatiand other sourcestc The difference

in daily temperature extremes in comparing a desert tdaaastimre a good example of the effect
of the strongest scalled ggenhouse gas, water vapdifith CO2 having a lower thermal capacity
than even than that of aandan intramolecular radiative hdass mechanisrfas opposed to
merely an intamolecular radise loss mechanism, as founcham-greenhouse gayeand no
latent heat or condensation abiliitasiightvery wellact toincreasiee efficiency ofoolingin the
atmosphere compared to if it were not present aCaitainly the proxy records indicate that the
planet tends toe-enter iceages aftethe atmospheric CQ@ontent is driven upwards by previous
interglacialemperature increa@QO, concentration is driven upwards by oceanic outgassing).

The standard greenhouse model can be shown to formally break down by applying it to
another planetaryody, and subsequently by inspection of its mathematical limits and boundary
conditions. First, Venusis roughly the squareot-of-two times closer to the Sun than the Earth,
and so it experiences about twice the Solar Wug.n u s 6 is @ #0&,daod its ground

temperature is approximatelyR30rhen by equatidrl5:

(2*1370) *(1- 0.9)
45 730 {29
f =1.97 or 197%

f=2

('D>('&\('D*

which ostensibly implies thste nus d at mospher e ateswfacdfinevenor e en
producesi.e. this is a basic violatidnconservation of energfecond, if theresumeeffectof a

thicker and thicker atmosphere with more and moré &fgreenhouse gases)o increase the

12



strength of the GHEgreenhouse effecgnd tlus increase the surface temperatnes the limit

oft he GHG a b s dafrgntequatios{i5aoc {{1& rsand@symptote &. The ground
temperature is actually seemingly indegendent
factor gets to 200%, the exponentially higher the surface temperature is; this is nor&easical.
Figure2.

Surface Temperature as Function of Back-Radiation
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Figure 2. The equation for atmospheric absorptioin the standard greenhouse modés nonsensical.

The standard model greenhouse seems to only coincidentally give a rational result for the
case of the Earth; however, since it is not capatdpresenting rational model in generak th
case of the Eartmust only bdy happenstanceThe philosophiceparadignoccurring heres very
similar to teaching students the Rayléégind aw approximation of spectral radiance, while never
continuing tomention that the K Law breaks down in general and is not a physically correct
description. Whieadingademic institutions would teach such a model to stuttessnot seem
to have ever been explained in the literafDree could askhywe in academia would do such a
thing, when the model is so simply and obviously #rAngeven stronggraradigmaticnquiry
can be made in that, given well over thggrsof institutionalacademiclogma, instruction, and
research into the GH Theory, there has not yet been developed a correct and simplifi@siechodel
on readilyaccessible undergraduate phgsidande widely availabileat actually does describe the

GHE. The model which is presented, as we have presented here, is obviously incorrect with a

13



minimumof analysiand application of logiso we must ask: Why do we not haxadi@gsimplified

model of he GHE?

Perhaps we can correct the model by simply liniteng® f a c t b we do this, 1 .

perhaps it is more similar Yenusasthe surface of
Venus l i kely doesndt €
space at allgiven & extremely thick &opaque
atmosphere All of the absorbedsolar insolation is
then re-emitted by the atmosphere, which would b
completely logical assertidn.that case, inspémt of

the conservation of energy equatiofll}

Fo(1- a,)

Incoming Solar Outgaing Terrestrial
Flux Radiation
Fo(1-a)/4

oTs (1-)oTs
1
Atmosphere == 1Ta

oTs' U 4

fl'J'Tsz1 (JT,\\‘1
Surface LTS

=(1 -f)sTy #7, Vvyields that the

temperature of the atmosphé&eentirely determined by the known quantities of the Solar input,

whichsimplyresults in the Blackbody tempergtaral leaveso way of actually determining what

the ground temperature should Behe argument is made that the Solar insolsitioitarlgd 0 e s n 0 t

make it all the way down to the ground (the corollary of the previous logic), themmediately

confronted wit the problem of explaining the ground temperaymeori. In fact, this is where

the worstand primaryiolation of logic occurs in the standard GH maground temperature

which ishighghan thesphericalhaverage&olar insolation @bservedhut atheninventedscheme

of radiative physics within the atmosphdependaron this alrehidyer temperaisreised to

justify the existence dfis higherthansolarinsolationground temperature the first place. In

additionto being obviosly tautologous, this paradigasto be a violation of various laws of

physics and thermodynamie@th no further qualificatioreven necessary That mairstream

academia, at some of our most prestigious universities, are teaching this modelovtghohiras

the violation of basic physics and |bgieas avalueaddededucational exercispeaks greatly to

the problem of institutional dogmatic inertia.

The backadiative GH moddk bootstrapped into existence (i.e., pulling oneself out of

quicksand by pulling up on your own bootstraps...a basic violation of meef@p&sdigmatic

illogic, which must obviously be congramtinherentlysystemic.The secondary conservation of

energyequality withithe modelfrom equatio§ 12, where fsTS =2 &7, is actually completely

unjustifiable physically #s atmospherenustradiate its energy isotropically, ané canot

arbitraily constrain ittp u s tandd o pv,lar@ the factor of.2Furthermore fdwas n@arly or

14



equal to2, thenthis equation dictates that that atmospheric temperature be equal to the surface
temperatureand hen the entire rigigide of equatiofill} becomegqual to zerownhich is plainly
a violation of th@rimaryboundary conditianThe entire setup of these supposed physics formulas
areinhereny selfcontradictory!All of this is in addition tcandindeedcaused byhaving already
made the completely unphysical approximation that the Solar insufgtiges the entire surface
area of the Eartblobe at once, with a heating strength equb®®, thus denying the existence of
dayandnight,rather than itphysicalkactual insolation average of %3@nd maximum of +872%
(or muchhigherdepending ofocalalbedy.

Once thisparadigmaticllogic is exposed it becomes all the easier to queations
gualitativeand quantitative aspects of the standard modelQBid.of the first is the implic&nd
as we have sesystemicalliautologougsonjecturet h at -r caldd akt i on 6 creaseotie GH G &
surface temperature of the Easthslow its rate of coolingf this behavioua source raising its
own temperature by having its own radiation fall back upsthé)esult oh fundamental physic
property ofGHGO s a#émospherwhichcontain themthena higher concentration of GH&hd
a higherflux of radiation which interacts with shouldresult inhigher temperaturesSuch a
physically real scenario is found in the comparisdayifme desert and tropical conditioat
similar latitude: the desert which is nearly devoid of the strongest GHG, water vapour, easily
reache$0C - 60’C, whereas the tropical regsaturated with water vapanly reaches into the
3 0 ®sThis is in direct contradiction to an expected universal physics of a GH&dimmn
phenomenon Additional insight may be found in comparison of a desert with an atmosphere to
desertwithout one at all, such as is found on the Mdiearly the e of any atmosphere at all,
i ndependent of G H Génd smoothesutithk \aatiation ofSolarandolatica t e s
induced surface temperatuand when a GHG is present, does this evenetfiorerily due to the
additionaheattransporting abileswithin the gasA universal physitsmsed baetadiation GHE
postula¢ seems to be crowded out againstwedt atmospheridoehaviour, and this can be
experimentally promene way or the other, as we will see later.

An example of guantitativdogicaltest of thestandardGH postulatecomeswith analysis
of the expectetemperature distribution of a compressible gas in a gravitationdlHesidternal
energy ofa parcel of gas in a column of air is easily expressed as a sum of its tdermal an

gravitational potential enisgjas shown here:
U=C]T +gh {30

15



whede i6s the 1Gpt etrhneal t hegnobninagpasii® adp a csi tt gmptelreat ur
gravitationalhd ftited dhesitglethgafh tame miferenttation ab o v e
of this equation ressin:

du=0 C dd g-+dr {31
so that
dT g
== 3 3
dh C {33

p

This basic equation of fundamental phydescribes the distribution of energy and
temperature of a compressible gas in a gravitational field t 1 s someti mes call
rat ed bec aus ealirithe sama \talaehas derivetf@teorologl foyan adiabatic rising
or falling parcel of air in the atmospherdowever, equatio§32 is actually much more
fundamentabnd would be true independent of amjk-motions of gas in the air columit
describes what the distribution of temperdtag® be, at least qualitativelyriori. We note that
the sign of the equation indicatiedecreasing temperature withualé, as we would expect based
on the physicallyogical grounddiscussed previouslWith g = 9.8m/$and G = 1.0J/g/K, the
theoreticatemperature distributionapproximatelylOK/km. This value is obviously independent
of any ef f e codconsideratiGHdb thase veere made in the derivablan, it is
expected that an increase in GHG&s will, incre
while decreasing that at the top, and because the atmosphere is essentially fixéuisnaeybdh,
requiret he Ol apse rated do Isetlargeh ast thecenwoultlfbe & mrggy e r a |
temperature differential over the same atmosyieggict However, this is obviously the effect the
postulated baetadiation GHE mudhave in the ffst place with the existinpgesumedlreadyjuite
significanteffect from alreadg x i st i ng GHGO® s, no mattet what thexthiokress theé e r e
atmosphere .is That is, the lapse rate shoaldeadpe fasterthan -10K/km because there is
(ostensiblyalreadst GHE in operatiomn the atmosphereYet this is clearly not the case, and the
fastest lapse rate derived in meteorology is still thasata® be derived from equati@a},
independent of any pexisting GHE Additionally, if we examine the effect of the strongest GHG
on the lapse rate, which is water vapour, we find that it eedsit@e rate btemperature change,
notincrease it, which is again in direct opposition to the requirements of the GH pddtelate.
observed average lapate of the atmosphere, called its environmental lapsis sateiallyfar
smaller in magnitude-&t5K/km. Once again, there does not seem emigeonfor the postulate

of a backadiation heating GHE becawdservations from the real woskkem talisallow it.
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In the end, all we can do withsalelyradiativeaveraging approach is state the broad
physicalrequirements of a descriptive theory. Thathéssurface+ atmosphere represeat
thermodynamic ensemlglemplex The parts of this ensemhligectly abndabove the ground &
sea surfaceepresenthe component of the ensemble capable of radiative energy output to space,
should looselpein thermodynamic equilibriuwith the Solar insolatipwhilethe belowsurface
component of the ensembe assumed to contributery littleadditionalenergy to ta output
balance. The tropospheric part of the atmosphere should have a distribution approximately
following the solution of equati¢82 , which is

T='C—g(h h) % (33

P
whereb i a godrecorréspondingeference pointef the altitude and temperatueand with
downward modulation of the lapse rate dwmadingeffects fromG H G 8 Isis every component
of the surface and abeserface ensemble which participateadiative output to spadecluding
nonG H G fas is popularland incorrectlycounerclaimed All parts of an ensembtadiate
thermal energy as molecules bounce againgitieachndose energy to radiation the inelastic
collisiors and congruentchangs in velocity of the atomiémolecular electrorcloud. The
distribution of temperature in the atmosphere does not seematfediedby a backadiative
GHE or else it would already show up as an increase in the lapse rate above what a fundamental
physics analysis prediesd the realorld rate is actuglsmaller If we maintain that the skzvel
average air temperatisd = +15°C and the effective Blackbody temperatufg #s-18'C, and
utilizing theobserved averagavironmentdhpse rate of 6.5K/km, then
TeT 20 n)
-18 -15 6.8 0 hy) {34
h, =5km

Because we utilized only tbHectiveverageBlackbodyradiatingtemperaturefor the
temperatureeference point, there is nostact reason tassume the kinetic temperature at 5km
will be equal to ,itgiven possible emissivity effebtswever, the average temperature at 5km in
altitude is indeed arourt®C. Utilizing daily average values and referring back to ed@&ion
we can then write

1.22% 1%

(T,-a) “Am

{33
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with 6 dbeingthe averageurfaceair temperaturea n @& othée difference betweehe effective
Blackbody temperature and the previebichis 33°C.

T h &0 0 t, whicimis generally labelled the GthiEnarisesas aneaningfujuxtaposition
of physically unique metrics witkaacurrenfphysicajustificationfound in fundamentadhysial
equations anhcludingthe bare logical necessity thatlieemalaverage of the ensembéfound
at altitudein-between its two boundari€Bhis, as opposed tbeillogicaldireatomparison of said
physically unique (i.e., different) metnithout qualificatiomnd theconsequenarrangemendf
tautologieduilt up to superficially sustaand promotethat original deception Thus, there is
absolutely no allowance nor justificationafdrackadiative GHE whatsoever, in the reference

frame oflogic and\atural PhilosophyWe will return to thiahead
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Comparison to Successful Model Atmospheres

The field of Astronomy and Astrophysics luwag been involved with the problem of
atmospheric modelling, as it pertains to stellar atmosphdras particular, stellar photospheres
The modelling techniqguesd boundary conditiormsnployed in astronomiy, relation to ster
photospheres, can easily be sedaye laid thgroundwork for similar modelling of the terrestrial
atmosphere.

Let us examine the assumptions and boundary conditions of a typical model photosphere.
| nThed @servation and Anatys o f St e |(Gray 199%Ppy.0l470 wepfihdeveralmasic
assumptions, approximations, and related boundary corfdionshich we initiate thereation

of amodel. These arejuoting

1. Plane parallel geometry, making all physical variables enteisgiéime abontinate

2. Hydrostatic equilibrium, meaning that the photosphere is nosaabeleagorigraddinges
comparable to the surface gravity; there is no dynamically. significant mass loss

3. Fine structures, such as granulation, stansmatenaed, are negligible. (...)

4. Magnetic fields are excluded (...).

And further down the page we ra@the photosphere may then be characterized by one physical temper

each depth. @&katation, ionizatsmoyce function, and thermal velocity distributions in the vicinity of one

are all described by this unique temperature. Progressing outward through the photosphere, each s

assigned a lesser temperature so that imntle\fwaid¢heuilibrium] situation it is customary to replace tt

tabulation of the source function as it varies with depth by a tabulation of the temperature. The esse

consists of temperature and pressure given as a furtctiordof optical dept

The last two of the above requirements obviously only pertain to stellar photospheres, but
the second one can apply to the terrestimabsphere as well. The ficehdition is the most
important and has direct application to the terrestrial éasgpicalstellar model schematic is
shownon the left side oFigure3, below; on theight side of the same figure is an alternative

attempt at a model, which wd discuss in relation tbeterrestrial radiativeodelgreenhouse.
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Figure 3: Schematic of a simple model stellar atmosphere on the lefhd analternative simplemodel on the right. 6 T6
meanst e mper ature at the t@pmednd htee phen otapkde rrad;f €0l tho tttoen. e f f

blackbody temperature of the aggregate radiative outpudldlenotesoptical depth.

Let us go through a briekercise describing a simpteet stellar atmosphergnoring all
the labels, lines, and arrows, in the above figure, odewatheattention to the employment of
radial shadingn the imagé that is, the center of the star is brightest, and the brightness decreases
out towardghe surface o r t h @hisaénoten bwe things: 1) that the center of the star is
hottest, and the temperature decreases monotonically outward to the top of the photosphere; and 2)
that this isactuallywhat is observed by instruments looking directly at theB8urf.the star has a
constant surface temperat ur e, portiohd the dlaonwagei s it
appears to be more bright than the gtarhvhich comes from the lintod'his phenomenon is
called olimb darkeningo, and it exists becaus
shalloweioptical depths within the photosphefiéhe line of unit optical depth is denoted by the
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dashed curve, and one can see dlthbugh the optical depth might penetrate to the same
atmospheric depth réilae to the observer, it doset penetrate to the same depth relative to the
actualsurface of the star. Essentially, light emitted from the towibsd the distant observer
comes from higher and cooler layers within the photosphere, while light emitted from tbé center
the diskincludes thatrom deeper, and hottiyersin the photosphereWe learn imPhotosphéres
that this phenomenon can be used to probe the actupérédune prile of the stellar
photosphere, and that the temperature profile physicaligtually one which increases
monotonically with photospheric depth.

Rational
Model o Ter=5778K
Tt=4000K ﬁ @) (b)

T(RZ1)

AN =5100K
T5=9000K T(Dﬂ)):64OOK
Below Photosphere. T>>9000K

Figure 4: An example of physically accliate modelling with norictional boundary conditions. The effective radiative
temperature is 5778Keven though the bottom of the atmosphere is 9000K.

The model of the left side Bfgure3 can be simplified somewhat to the diagram shown
above inFigure4. Because the temperature distifloutn a star reallghysicallyis azimuthally
isotropicand radially decreasinge can employ th@@oximationof a planeparallel atmosphere,
and make the physical characteristittse photosphera monotonic function of temperature and
pressurers.depth And finally, the net, or aggregate, radiative fbich is a sum of all radiative
componentgscapingrom the bottom to the top of the photosphés@enoted aé F;6, which is
the effective blackbody emission temperatuttee photospheric rsemble All of the features of
this model represent the actuphysical reality of the true photospharéts boundary conditions
and related propertieand provides walid starting poinfor increasing model complexityhis

model works, bettagpeesents what.is real
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Figure 5. An example of how tdnvent fiction by assumingfictional & unphysical boundary conditions and switching
system output conditions in place of inpuinitial conditions.

Now let us develop an alternative model photosphere using an identical ideology as that with
the terrestrial ndel radiative greenhousé/e take a plane eoit which intersects the bottom of
the photosphere, and whotospherefhe tempetatare profile across h e t
this disk is radiawith 9000K at the cent&QO00K around the circumferepaad with arffective
radiatve output equivalent to 5778Khe reason why we choose a phifgiconvoluted geometry
for ourmodel is to match the same being done for the approximation of the Earth & atmosphere in
the standard GH model.

First, even though there is a @atsicatemperature variation acrtiss disklet us model
it with the average temperature660@. By neverindicatingthat the real temperature at the
bottom of the photosphere is 9000K, we never have to ekialiaihis from theeakource oheat
from belowd all of that informatiorcan besimplylost from the modeind the physics

Second, insteadf specifying that the effective temperature of 5778K is the aggregate
ensembleutputlet us insteadevergbe situation and model it as the systgut What is the
physical justification for thisPhere is none, andeviurther categorically dectathat we do not
have toexplaint, other than irsofar as simply stating that this is the theoretical system output, and

therefore O0shoulddéd be the same as the system
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Third, because the average temperature of the photosphere |65 heting input
is modeled aonly 5778K, we need to invent a method by which the ay#ragespheric
temperature can be risen to tbguiredevel. How can this be achievedl@t uscorrectly observe
t hat the at mospher e raflbotswereemits some Gadiddive kenbegyu r f a c e
towardkhe 6500K average soufiget invent gautologicapostulate thatis can therefore be used
to explain why it is warmer than 5778Khe first placeNever mind explaimgwhy t her e i s
runawdy heating effectGi ven t he f i ct i on alalrdadyallottedl @ursglves ondi t
we invent another fiction where a cool atmosphere at only 4000K can raise the temperature of a
warmerphotospherat5778Kto 6500K We explain that this is novialation of thermodynamics
(acoldregionpassivelgausing a temperature increasehimiter regiof because heat is equivalent
to energy, and therefaaayradiativeenergy is additive to temperature, regardless of its flux density.
Never mind the Vas of thermodynamias the direction of temperatiineat flow asspecified by
them Never mention the reality that the insolation into the photosphere is actually 9000K

Fourth, let us set up a conservation of energy formula which randomly gives a not
completely irrational analy8igs long as the formula is not applied to any ethetosphere
Thereforedt ussimplydeclare that because we can set up some equatdnsheiassomethjrigat
we havehusproven our desired thesis of a radiative greenhouse effect.

Thus, we have proven that there exists a radiative greenhouse effect in stellar photospheres,
where the cooler tegf-photospherelayer raises the temperaguiof the warmer bottoiwf-
photospheréayer

It might be argued #ht this is an dair analysis because the radiative greenhouse model
shown inFigurel is only aisnple model used for demonstrating the id&aat. this is exactly the
point: Why would we utilize a model, admitted to therefore be false, to teach a concept which only
this model produces®/hyis therenot a better simplified model with better simgliéiquations to
demonstrate the effect? How do we know there really exists an effect to demonstrate at all, when
the philosophy we use to demonstrate the effigstlitautologousand nomphysicaln thereality
of its properties and boundary conditioii$ie point isthe photospheric model works because it
represents what is real, and the standard radiativenGthfails because it represembshing real
but only what ifictional

Ifthiswas n o6t wenough, the face of the matter is that this type of nmasdd by

various institutions to demonstrate the greenhouse effect,daedejpresent an ideology, and a
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paradigm, under which research into the atmosplemediscted | t d o e s nthesimplat t er
model of Figure 1 is only for demonstratianrepresents paradigm Anyone whaubscribeto

the radiative greenhouse model athmergpand that is almost everybaosiyhscribew the idea that

an (completelyarbitrarily artificialy cool solar insolationan be passively amplified an even
cooler atmosphere such as to increase the temperaturéaatdlogoushalreadywarmer ground

by an invented scheme @diative heat transfend that an effect like this is necessary lgecaus
denying the existence of day & night is a reasonable approximation to theT$ystesonlya
belief systerwhich comes out of this type of modmliativegreenhouseAnd it is a philosophy of
physics which is complete&ytologousbased on comgtely fictionahndimaginarypoundary and
input conditions.| t s i mp linythe ierd hitGis not reveera dctually possibleatisfy theirst
criteriaof atmospherianodellinglisted abovewhich is tocreate a plafgarallel modefor the
terrestrial atmosphefer the very fact of the reality that this is not what exidtse Eartheven in
approximatioror abstractionYou can do it for a stellar photosphere, butcgmmotdo it for the

Earth, because it is not what exists.

Experime ntal Methods

Experimentally, the postulate of a radiative greenhouse effect is simple to test. Such
experimental methods will be discussed here, but first, we must understand what it is exactly we are
testing.l n hi s book, oNwolLegmEAD e O MD 0 s &Patratdagdeotymatha n

Lyndon LaRouchg www.larouchepac.com describes theact of cognition as something

gualitatively unique and superior to the simple act of leavengead on ppl882:

OWhat is Cognition?

The discoveries of what are later experimentally validated as universal physical
principles, are prompted by the demonstration of those qualities of paradoxes, the
which are not susceptible of formal solution by means of the deductiother
methods of the philosophical reductionists. Such paradoxes are typified by the
ontol ogi cal paamenidbsdialogoef theRnpassilwlity ©f solving such
by deductive methods, is typified by the case of that historical Parmemwisies, wh
method Plato referenced in that dialogue. A successful solution is generated when

24


http://www.larouchepac.com/

something occurs, the which is sometimes described as an ignited flash of insight, to
produce a validataliigpothesi;m t hat personds mind.

The acceptance of that bytpesis by other persowithin society, requires that
two special conditions be satisfied. First, the same experience of insight must be
replicated, independently, within the sovereign cognitive precincts of at least one other
i ndi vi dual 8 ghatrhypathesis, so §eeerated, anust be shown to be an
existent, efficient principle, by means of experimental demonstration of the efficiency
of its wilful application to the physical domain as a whole. The latter such experiments
belong to the class whi Riemann defined amiqueit is not sufficient to show
experimentally that the prescribed effect might be produced; it must also be
demonstrated that that hypothetical universal principle coheres, in a multiply connected
way, with all validated otheriversal physical principles.

The crucial point is, that the only way in which we can generate a functionally
efficient notion of such eognitiveidea existing in another mind, is the tetep
method of sharing such an experience (paradox, hypetléetision), as | have just
identifiedthis summaly. In suchcaseswe know three essential things. First, we
know, independently of our cognitive processes, the paradox which prompted the
generation of a discovery of principle, as the only feasiltiensto that paradox.

Thirdly, we know the manifeskperimental proof of the proposed solutionusT by
sharing the first anditd of those steps, we are able to correlate the specific act of
cognition, the second step, in the other mind, with rdtailable experience of
cognition we experience in our own.

Finally, by comparing thapeific, recallable experienadith a similar but
different experience of the same functional type, respecting a different paradox,
hypothesis, and proof of principlee are able to begin to discriminate consciously and
wilfully among the cognitive experiences specific to each such hypothesis. This ability,
SO prompted, permits us to recognize each such repeatable cognitive act as a distinct
idea within the mind, and give it a recognizable name, which then identifies that act;
that generates the class of what are ¢fézhic |deakhe way in which hypotheses
are generated, by Socratic nroldtexewige,in i n Pl at od
training the mid to build up a repertoire of nested such Platonic ideas. After Plato,
this became the agkl Classical method of cognitive education in globally extended

European civilization.
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Given thathe standard atmospheric radiative greenhouse model priés lis invalid if
applied to planetary atmospheres in geaacdhthat there seems to beraonin which to have a
radiative greenhouse effect in operation as fundamental and ceartstanthyg behaviour of
physics for theerrestriaknsemble itdelwe can hardlgllow the idea of a radiative greenhouse
effectto be given thetatusof a universal principleBut if it werea universal principlée. a
fundamental behaviour of physics in general, we should be able tcaapplynciple
experimentally andu$ prove the hypothesis.

However,we must first understand the paraddkis is as opposed to the simple act of
learning and repeating it, without actually comprehenditfgthie paradox isnatformedthen
whatever fabws from it, howevearonvincingly explained, is in fact merely arbitfdrg.postulate
hypothesiof the radiativggreenhouseffectd evel ops out of t hetheopar ad
averagesurfaceair temperature at sea level to that ofefifiectivadiative output of the Earth
ensemble Let us use analogydomprehend the paradokxhere is amrchard; on the south end,
adjacent ta farmef$ residence, is the first row of trees in the orchard, and these happen to be
orange treesDue to a multgenerational lorairplusof orangesthe fames s a nhadenvsrked r s
with the statdo have it orderedor the betterment of the greatermber andon pain of death
that farmershenceforthonly ever harvest the very first row @ftbrchard such thahe market
not befloodedwith excessotting productand thusupset the public stomaahdcrash the prices
In fact, the farmer cannot recall what his ancestors ever said about what was beyond the first row of
orange trees, but heepumes that there are synpbre orange treesVhat the farmed o e s n 0 t
remember is that it is only the first row of the orchard which are orange trees, whiletktiryother
two rows of the orchard are, in fact, apple tréég orange trees have grawrso thick that the
farmer has never been able to see beyond this first row, and he only harvests the oranges from the
southside of the first rowas the underbrush has become impenettablerossing over
Occasionally, a felled ripened ajfls anotherrow is picked up by a little creatused due to
somestrangdright, the little creature drops the apple under an orange tree as itostusfidse
orchard The farmer finds these appksdwhile hefinds it paradoxical that his oratrges seem
to be producing the occasional apple, he disrtiissparadoky imagining thairange trees must
occasionally emit an apple for wont ofTihe farmer considers the firetv of orange trees to be
entirely characteristic of his orchard.

Howeve, are orange trees actually characteristic of the entire endwmamth2 Of course

we know that they are naind wephysicallyualify theglut of oranges to the dearth of applébk
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the physicqustificationthat the farmer only harve$tom the southside of the firstow of the
orchard, which happen to be orangeSimilarly,when we contrast the averagefaceair
temperature to that of the effective radiative temperature of the enaeimile, qualificatiomr
physical justification, aglisne in the standard radiative greenhouse m@dtpcannot expect in
the least to understand comprehend whguch a difference should exastd thus become prone
to inventing a mythology to describe Mow contrast tht scenarioof paradoxto a properly
qualified onethe temperature of trsurfaceair is ¥15C, and the effective radiative average of the
ensemble is18C, and weexpedhese temperature® be differentbecause théormer one
represents only a very smafid undoubtedly the waast,fraction of the entire ensembleBut
because we, like the farmer who only evethsdinst row of hisorchard spend most of our time
upon the ground surface with thefaceair blowing around our bodies, it seems intudivieink

in terms of lhe surfaceair temperaturbang representative of the entire ensemble, when in fact
there § an entire glut oatmospherenly a short distance above us wigamuch colder than
+15°C, and that when accounted gupplieghe effectiveradiative tempetare of-18C. Weexpect
the aforementioned temperaturies bedifferent due tothe-alreadytheoreticallyquantified
distribution of temperatuief a gas in a gravitational fielh known equations relatedetasting
universal principleand includinghe bare logical necessity that thdiativeaverage of an
atmospheriensemblde foundin betweerits two boundariest altitude. The juxtapositionof
thesetwo qualitativelyphysicalhdissimilar temperaturpgesents the initial paradox from which a
backradiative greenhouse effect is postulalédte problem of logibowevers that thee two
temperatures18C on the one handnd+15°C on the other, do not actually correspond to a
physically meaningfdlirectcontrast. The ground temperatureaislifferent physical metric,
completely, than the entggsterrensembleffectiveradiative output temperature. In other words,
the surfaceair temperatureepresents only a tiny fraction of the entire thermal ensemble and so
comparing its temperature the entireensembldemperaturas not meaningful without certain
gualifications being made. It is the specific exclusion of the necessary qualiittatioasdded
application of fictional boundary conditiomfiich creates the tautologies foumdthe back
radiative greenhouse effedt.the existingphysically justifiegre-qualifcationsare sufficient to
exinguish the paradpxas we have sedrere then there need be no other hypothesis put
forwmaret her e i s no r e as o nnd theressityuThd pomtl igywe ennst i t 1 e s
occasionallye-assess the conditions of originating paesdoxorderto re-establishif they are

actually logicalgnd physically soun&uch is the domain bfghetognitonad 6i gni t ed f | a
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I n s iingrélatian toNatural Philosophynd paradigmatic advanoeyondpossiblyantiquated
dogma of @stablishmeracademi

Neverthelesshe experimental complexity in proving the radiative greenhouseredieet
way or the other is foddés highschod and undergraduate physics laboratory settifigs.
hypothesis is simplaf thermal IR radiation is prevented from leaving an enclosure after having
been dowsrtonverted from Solar insolatiasthin the enclosuréhen the temperature insisi@id
enclosire should achieve a higher temperédhame another enclosunéich doesotprevent the
escape of thermal IR radiatioih.should be pointed out immediatiigt this is not the way an
actual bot ani s wilich hegts due thehpoevesti® of soovedtive coolingthat
i s, hot air i's trapped inside the greenhousc¢
maximum temperature determined solely bgltberbedolar insolationln a real greenhouse the
temperature inside is determined by the Solar input, rather than by postulated amplification effects
from otrappedodé I R energy.

The experimentaequirements are simpénd should be reproduced by every physics and
astronomy elssroom from senior higichool through university and college gradéation e mo r e
people who perform this experimehe better. If a radiative GHE universal physical principle
exists, then lets experimentally prove it over and over again, as wesdonwith else during

scientific trai ni nsgqualavalagable td prove ovedancdover &gain. e x i st |,

Radiative Greenhouse Effecd Experimentation on theHypothesis

Goal& Philosophy

Provide evidendbat trapping LWIRlongwave infraredjadiation inside an encloswuié

cause it to equilibrate at a higher temper#tare an otherwise identical enclosure but which
doesnot t Twae penclasivés Ruill be testede first will be constructed such as to
experimently simulate the model of the standard radiative greenhouseviffegrteenhouse
gasesthe second will simulate an atmosphere with no greenhouseFgadbg. experiment to
successfully lend support to the hypothesis, we must expdio¢ gratlosure which simulates a
radiative greenhouse atmospheéleachieve aubstantiallpigher equilibrium temperature 1) than
the other, notGHE enclosure, under identicalguantifieccircumstances, #)an what a simple &

direct application of the eésanBoltzmann equatiomould predict. If the experimenis not
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swceessfylthen we mustorcludewith the nulthypothesis that the is no basis in fact for the
postulates of theadiative GHE

Supplies:
1) A solar pyrometer (solarimeter) capable of iegdite instantaneous solar insolation

to, say, approximatelyVWatt per square meter accura&ternatively, photometric
methods utilizing techniques from astronomy can be employed to broaden the
experimenand its complexitipr more advanced students.

2) At leastwo digitatdisplay thermocoue

3) A 0bac ki nofjsay, thiekegttyrBrisellBoard with knowmlbedo.The general
experiment should utilize board of nearo albedo, but variat®on the general
experiment could utilize board afmuch brighter albedo in ord&y explore thse
effects. Alternatively, a quality aerosol paint of known albedo could be used.

4) One pane of SokwransparentLWIR-reflectiveglassto simulateGHGs; and ongane
of Solastransparent, LWHRansparenglassfor simulating a GH@ee atmosphere
The panes should be of thiekough construction that they are quire rigid.

5) A very small supply of lumbdrower drill. Wood glue.

6) A perfectly clear, blsky sunny day, preferably during the middle of summethehen
Sun passes near the local zenith.

7) At least one assistaifitpossible.

Construction

1) Two boxes must be constructed; one to simulate-tiapiftngatmospherethe other
to act as a test reference baselbgggestetox material is particleoard ofat least
onehalf inch thickness.

2) The boxes can have a square baseinthi@s on a sigdwith wallsplaced oftop of the
peripheryat 6-inches in heightThe walls should bguednot nailed)in placewith a
liberalsupplyof the appropriate woeglued it is extremdlyportant that the inter of
the boxbe 100% diight...if it is not, there is no possibility for this experiment to give a
meaningful resultThere can be no exchange ofirgide the box with outside.ai
Beading the inside intersection of the walls and the base with glue or blac&ycaulk

help.
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3) Once the glue has cured, cut the Bristol Board (or other material of known albedo) to
the proper dimension of the inslaEse of the bgxand then glue thisddlang in place
in the bottom of the boxThe backing should be at leastilametrethick.
4) The thermocouplmust be mounted inside the box, but its-ceddvires must exit the
box. Therefore, use a wedkll of the smallest diameter possiblech wil allowthe
feeding of the thermocouple wires through the hake drill a hole through the center
of the base of the bpstarting from the inside and going dwhen the thermocouple
is fedthrough, it should sit a couple of inches off ofins&lebase of the boxThis
hole must be sealedafter the wires are fed througtwood glueor black caulkvill
suffice for plugging the hole.
5) Ensure the relevagtasgane is clean, and cut to the same dimension as tHaagpen
of the box, and glue the paneplaceovertop of the walls othe boxensuring theres
no airleakagdetween the pane and the wall wwpatsoeve The transparenfront
cover of the boxnustbe of a solid type of appreciahb
not mean anything #&loosefitting plastic wraffor examplejs usedn place of aolid

transparentnaterial.

You should nowhave at least one hagreferably both of them as specifigdichis completely
sealed to outside avhich has a theooouplenside with attachment through the wemd digital
readoutisplaywhich has a backboard of known albegha which hasteansparentront-face of

the specified properties.

Measuremest

Preconditions:
1) A clearsunnyday around the solar nebme Very little or zero windThe experiment
should commence about emaf hour beforé&olanoon, and finish by od®lf hour after
Solamoon.
2) The box must initially be out of the sunliginidd reading close to the ambient air
temperature.
3) A table for recording value¥alues to be recorded are i) Tim&dlarimeter reading
i) Thermocouple readintpese should be column headings with room for, say, 100 rows of

measurements.
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4) Ensure the solarimeter is properly set @eearatgiread the solar insolation.
Procedure:

1) Ensurethedata display and recording medium is ready to go.

2) Record the ambient temperatare time of measuremgbefore the bois placed in
the Sushine

3) Place the besin direct sunlight such thath e  @ys rerites the box at a ninety
degree angle the transparent fac&his means there should be no shadows from the
walls appearing in the inside of the box. An assistant is very helpfilhieebexes
can be proppedp at the correct angle, and subsaguninute corrections to the box
orientation can be made evierg minutes to ensure no shadows are cast inside the box.

4) Begin ecordng the time, the solarimeter reading, and the thermocouple reéidings
each box)every two minutes Presumably, before an entire hour has elapsed, the
interior temperatures of the boxes will have equilibrated and thus be no longer rising at
any significant rate.

5) The experiment is finisheda® the temperatures have stopgmateciablyising inside

theboxeswhich means they are near thermal equilibrium with thimsolation

Data Analysis
There are two analyses that can be performedTedirst is a simple direct comparison

of the maximumtemperatures of the boxel$ the radiative GHE ia real phenomenothen the
box with the LWIReflective panel should have achieved a much higher temperattire toan
with the completely transparent pandbwever, we maglsoquantify the results va minor
modification othe radiative greentsrimodetquaton {14} :

F,(1-a)
T=s 33— 3
s 172 138
from which we have the error analigisiula
, 1
TAdF, ©34da b &.df 0%
dT= o (O] ¥ > ) 3
e Ofa @ o 7
For the value , simplyuse the mean valoé the solarimeter readindsr , use the

standard deviation of the readingf the albedo of the backboard is known, but not its error, it
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