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Introduction
7KH� &RVPLF� 0LFURZDYH� %DFNJURXQG� �&0%�� LV�

generally regarded as the best evidence for the big 
EDQJ�WKHRU\��3HQ]LDV�DQG�:LOVRQ� �������GLVFRYHUHG�
the CMB in 1964, and they received the 1978 
1REHO�3UL]H�LQ�3K\VLFV�LQ�UHFRJQLWLRQ�IRU�WKLV�ZRUN��
The prediction of the CMB usually is attributed to 
George Gamow in 1948, but proper credit ought 
WR� JR� WR� $OSKHU� DQG� +HUPDQ� �����D��1 Shortly 
WKHUHDIWHU� $OSKHU� DQG� +HUPDQ� �����E�� HVWLPDWHG�
the CMB temperature to be 5 K, but two years later 
WKH\�UHYLVHG� LW� WR����.� �$OSKHU�DQG�+HUPDQ��������
*DPRZ��������HVWLPDWHG�D�WHPSHUDWXUH�RI����.��EXW�
ODWHU� KH� FDOFXODWHG� D� WHPSHUDWXUH� RI� ��.� �*DPRZ�
�������,Q�FRQMXQFWLRQ�ZLWK�WKH�SXEOLFDWLRQ�RI�3HQ]LDV�
DQG�:LOVRQ��'LFNH� HW� DO�� ������� FRPSXWHG� D� URXJK�
XSSHU�OLPLW�RI����.�IRU�WKH�&0%��5HFHQW�FUHDWLRQLVWV�
sometimes note that the temperature of the CMB is 
less than any values that had been predicted prior to 
its discovery, and hence conclude that the CMB is not 
evidence of the big bang. The range in these estimates 
stemmed from the many uncertainties in the big 
EDQJ�PRGHO� RI� WKDW� WLPH� �WKH�PRGHO�ZDV�QHZ�� DQG�
the name “big bang” wasn’t even coined by Sir Fred 
+R\OH�XQWLO��������$PRQJ�WKH�XQFHUWDLQWLHV�ZHUH�WKH�
H[SDQVLRQ�UDWH��DQG�KHQFH�WKH�DJH��DQG�WKH�GHQVLW\�
of the universe. The important thing is that the big 
bang theory predicted that the universe ought to be 
SHUPHDWHG�E\�ORZ�WHPSHUDWXUH�EODFNERG\�UDGLDWLRQ��
This is a qualitative prediction, and creationists 
ought not to quibble over the modest range in the 
early quantitative temperature estimates or that the 
actual CMB temperature is slightly below the range.

According to the big bang model, the universe 
suddenly appeared in a very hot, dense, expanding 
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state. During subsequent adiabatic expansion, both 
the density and temperature of the universe had to 
GHFUHDVH��)RU�WKH�ÀUVW�IHZ�KXQGUHG�WKRXVDQG�\HDUV��
the radiation in the universe could not travel very 
far before being absorbed by matter. We say that the 
universe was opaque. The matter would reemit the 
UDGLDWLRQ��EXW�WKH�UDGLDWLRQ�TXLFNO\�ZDV�UHDEVRUEHG�
and reemitted. This continued until the universe had 
FRROHG� VXIÀFLHQWO\� IRU� VWDEOH� DWRPV� RI� K\GURJHQ� WR�
IRUP�IRU�WKH�ÀUVW�WLPH��1RZ�ZLWK�VWDEOH�DWRPV��WKH�
universe became transparent, and photons of light 
were free to travel relatively unencumbered for the 
ÀUVW�WLPH��3K\VLFLVWV�VD\�WKDW�PDWWHU�DQG�UDGLDWLRQ�
became decoupled. Since the universe at this time 
would have been a relatively dense gas, the radiation 
ZRXOG�KDYH�KDG�D�EODFNERG\�VSHFWUXP��WKH�UHG�FXUYH�
LQ�)LJ����LV�D�EODFNERG\�VSHFWUXP���$�EODFNERG\�LV�DQ�
idealized perfect absorber and emitter of radiation. 
0DQ\�UHDO� REMHFWV�DSSUR[LPDWH�EODFNERG\�EHKDYLRU�
YHU\�ZHOO��$�EODFNERG\�KDV�D�VSHFWUXP�FKDUDFWHUL]HG�
by little radiation at shorter wavelengths, a steep 
rise in emission with increasing wavelength toward 
D�SHDN��IROORZHG�E\�D�JUDGXDO�GHFOLQH�LQ�HPLVVLRQ�DW�
ORQJHU�ZDYHOHQJWKV��7KH�SHDN�LQ�HPLVVLRQ�RFFXUV�DW�
a wavelength that is inversely proportional to the 
WHPSHUDWXUH� RI� WKH� EODFNERG\� �:HLQ·V� ODZ��� 0DQ\�
REMHFWV� DUH� JRRG� DSSUR[LPDWLRQV� WR� EODFNERGLHV��
so physicists and astronomers use Wein’s law to 
measure the temperatures of many bodies.

Cosmologists estimate that the temperature of the 
universe was about 3000 K at the age of decoupling, 
and so the radiation from that time ought to have 
D� EODFNERG\� FXUYH� ZLWK� D� SHDN� DSSURSULDWH� IRU� D�
�����.� EODFNERG\�� 2YHU� WLPH�� DQ� REVHUYHU� ZRXOG�
VHH� WKH� EODFNERG\� UDGLDWLRQ� IURP� SURJUHVVLYHO\�

1�$FFRUGLQJ�WR�$OSKHU·V�VRQ��$OSKHU��������*DPRZ�RULJLQDOO\�RSSRVHG�WKH�SUHGLFWLRQ�RI�WKH�&0%��7KH�\RXQJHU�$OSKHU�DWWHPSWHG�WR�VHW�WKH�
record straight on a number of issues dealing with the history of predictions of the CMB.
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more distant parts of the universe. That is, if the 
age of decoupling was 13.8 billion years ago, then 
today we ought to see radiation coming from all 
directions and at a distance of 13.8 billion light 
years. However, while this radiation has traveled 
to us, the universe has expanded and imparted 
UHGVKLIW�WR�WKH�SULPRUGLDO�EODFNERG\�UDGLDWLRQ��7KH�
UHGVKLIW�ZRXOG�SUHVHUYH�WKH�EODFNERG\�VKDSH�RI�WKH�
spectrum, but the characteristic temperature of the 
spectrum would change in inverse proportion to the 
size of the universe. Cosmologists estimate that since 
the age of decoupling the universe has expanded a 
thousandfold, so the observed temperature of the 
EDFNJURXQG� UDGLDWLRQ� RXJKW� WR� EH� RQH� WKRXVDQGWK�
of 3000 K, or 3 K. Current measurements indicate a 
WHPSHUDWXUH�RI�������������������.��)L[VHQ�������2 

There are several reasons why more than 15 
years elapsed from the earliest predictions of the 
CMB and its detection. First, the papers generally 
recognized as predicting the CMB didn’t actually 

SUHGLFW�LW��5DWKHU��WKRVH�SDSHUV�ZHUH�PRUH�FRQFHUQHG�
with nucleosynthesis in the early universe, which 
is temperature sensitive. Those papers estimated 
the temperature of the universe at various epochs, 
including today, but at the time there was no direct 
FRQQHFWLRQ�PDGH� WR� WKH� FKDUDFWHU� RI� WKH�EODFNERG\�
radiation resulting from the temperature as it might 
exist today. Second, even if one were to have made 
the connection so early, the CMB is located in the 
microwave part of the spectrum, and the technology 
IRU�PDNLQJ�GHWHFWLRQ�WKHUH�ZDV�MXVW�EHLQJ�GHYHORSHG�
in the late 1940s. Third, what was to become the big 
bang theory was not well-received even as late as the 
HDUO\�����V��%HOLHI�LQ�DQ�HWHUQDO�XQLYHUVH�JRHV�EDFN�WR�
DW�OHDVW�WKH�DQFLHQW�*UHHNV��DQG�VR�WKH�LGHD�WKDW�WKH�
universe had a beginning was not popular. Instead, 
the steady state theory was the dominant cosmology. 
Thus, there was not much interest in searching for 
VRPHWKLQJ� WKDW� IHZ� H[SHFWHG� WR� ÀQG��)RXUWK��PRVW�
of the early papers on the big bang model were 

 2 While the distance traveled by the photons since last scattering is on the order of 13.8 billion light years, due to intervening expansion 
the distance today is far more than 13.8 billion light years.
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Fig. 1. &RPSDULVRQ�RI�WKH�(GGLQJWRQ�UDGLDWLRQ�ÀHOG�DQG�D��������.�EODFNERG\��7KH�EOXH�SRLQWV�DUH�WKH�ZHLJKWHG�YDOXHV�
RI�WKH�ÀYH�VSHFWUD�FRPSULVLQJ�WKH�(GGLQJWRQ�PRGHO��7KH�UHG�SRLQWV�DUH�WKH�FRPSXWHG�YDOXHV�RI�D��������.�EODFNERG\��
QRUPDOL]HG�WR�ÀW�WKH�FRPSRVLWH�(GGLQJWRQ�FXUYH�DW�SHDN�ZDYHOHQJWK��7KH�OLQH�WKURXJK�HLWKHU�FXUYH�LV�WKH�EHVW�ÀW�WR�
the respective data.
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SXEOLVKHG�LQ�SK\VLFV�MRXUQDOV�UDWKHU�WKDQ�DVWURQRP\�
MRXUQDOV��VXFK�DV�The Astrophysical Journal, where 
DVWURQRPHUV�ZHUH�PRUH�OLNHO\�WR�WDNH�QRWLFH�RI�WKHP��
$FFRUGLQJ�WR�$OSKHU·V�VRQ��$OSKHU��������$OSKHU�DQG�
Herman unsuccessfully tried to interest astronomers 
in attempting detection of the CMB.
%\� WKH� HDUO\� ����V� 'LFNH� DQG� RWKHUV� EHJDQ� WR�

PDNH� WKH� FRQQHFWLRQ� EHWZHHQ� WKH� ELJ� EDQJ�PRGHO�
DQG�WKH�SRVVLEOH�H[LVWHQFH�RI�D�PLFURZDYH�EODFNERG\�
spectrum permeating the universe. Furthermore, 
they were aware that the technology of the time 
SHUPLWWHG� GHWHFWLRQ� RI� D� PLFURZDYH� EODFNERG\��
So they began to promote the search for the CMB 
as a good test to distinguish between the big bang 
and the steady state cosmologies. Simply put, if 
WKH� &0%� ZHUH� GHWHFWHG�� LW� ZRXOG� EH� FRQÀUPDWLRQ�
RI�WKH�ELJ�EDQJ�PRGHO��EXW�IDLOXUH�WR�ÀQG�WKH�&0%�
would eliminate the big bang model from further 
consideration. However, in the steady state theory 
there never was an age of decoupling, so the steady 
state theory predicted that there is no CMB. Thus, 
detection of the CMB would disprove the steady 
state, while failure to detect the CMB would be a 
FRQÀUPDWLRQ� RI� WKH� VWHDG\� VWDWH�PRGHO�3 The 1965 
announcement of the measurement of the CMB was 
D�UHYROXWLRQ�LQ�FRVPRORJ\��7KH�ELJ�EDQJ�YHU\�TXLFNO\�
replaced the steady state as the dominant cosmology, 
and it remains so today.
,QWHUHVWLQJO\�� LQ� UHWURVSHFW�PDQ\� WKLQN� WKDW� WKH�

KRQRU�RI�WKH�ÀUVW�GHWHFWLRQ�RI�WKH�&0%�RXJKW�WR�JR�
WR�$QGUHZ�0F.HOODU���������+H�PHDVXUHG�DEVRUSWLRQ�
OLQHV� IURP� URWDWLRQDO� VWDWHV� LQ� &1�PROHFXOHV� �DOVR�
NQRZQ�DV�F\DQR�UDGLFDOV�� LQ� LQWHUVWHOODU�VSDFH��DQG�
concluded that they resulted from molecules at 
a temperature of 2.3 K. McKellar compared this 
temperature to a similar “temperature of space” 
HDUOLHU�GHGXFHG�E\�(GGLQJWRQ���������,�VKDOO�GLVFXVV�
(GGLQJWRQ·V�ZRUN� VKRUWO\��2QO\� DIWHU� WKH� GHWHFWLRQ�
of the CMB did astronomers begin to interpret the 
rotational states of CN that McKellar measured as 
being due to excitation from the CMB. In retrospect, 
there were other accidental detections of the CMB as 
ZHOO��VXFK�DV�WKRVH�RI�'LFNH�HW�DO���������

Creationist Responses to the CMB
The big bang model is contrary to the Bible and 

WKH�UHFHQW�FUHDWLRQ�PRGHO��0RUULV�������SS�����²������
Since in our view the big bang never happened, 
the CMB requires some alternate explanation. 
$Q� HDUO\� DWWHPSW� ZDV� WKDW� RI� $NULGJH�� %DUQHV��
DQG� 6OXVKHU� �������� ,Q� WKHLU� SDSHU� WKHVH� DXWKRUV�
began by arguing that the big bang model does not 
predict the CMB. This attempt was based upon a 
common misunderstanding of the big bang. This 

misconception is that the big bang was an explosion 
of matter and energy into already existing space. 
This view allows for space to exist outside of the big 
bang, space for the eventually decoupled radiation 
to pass into, thus exiting the portion of the universe 
that has mass. According to this reasoning, since 
we live in the portion of the universe that has mass, 
no CMB would be visible to us. As I’ve previously 
SRLQWHG�RXW��)DXONQHU�������SS����²����DOVR�DYDLODEOH�
on-line: http://www.answersingenesis.org/articles/
ud/misconceptions-general-relativity-cosmology-big-
EDQJ��� WKLV� LV� D� FRPPRQ� PLVFRQFHSWLRQ� RI� WKH� ELJ�
EDQJ�� 5DWKHU�� WKH� ELJ� EDQJ� PRGHO� SRVLWV� WKDW� WKH�
HQWLUH�XQLYHUVH�ZDV�ÀOOHG�ZLWK�HQHUJ\�DQG�PDWWHU�DW�
the instant of the big bang, and it was space itself 
that expanded. Thus, while radiation was decoupled 
from matter in the sense that it no longer greatly 
interacted with matter, both the radiation and matter 
occupied the same space. Shortly after publication of 
WKH�DUWLFOH�E\�$NULGJH��%DUQHV��DQG�6OXVKHU��6WHLGO�
�������DWWHPSWHG�WR�FRUUHFW�WKH�HUURUV�LQ�D�OHWWHU��EXW�
LQ�KLV�UHSO\�WR�WKH�OHWWHU�$NULGJH�PHUHO\�UHDVVHUWHG�
the errors.
$NULGJH�� %DUQHV�� DQG� 6OXVKHU� DWWHPSWHG� DQ� 

explanation of the CMB by claiming that it came 
from dust within our galaxy. In his letter, Steidl 
also pointed out that this explanation had been 
DWWHPSWHG�DOUHDG\��E\�VXSSRUWHUV�RI�WKH�VWHDG\�VWDWH� 
PRGHO���EXW� WKDW� WKLV�H[SODQDWLRQ�ZDV� ODFNLQJ��7KH� 
primary problem is that dust is very clumpy, and 
hence we would expect that if the CMB came from 
dust the CMB would be very clumpy. However, the 
CMB is very homogeneous. Since the publication of 
this article and letter, orbiting infrared instruments 
�WR� JHW� DERYH� WKH� LQIUDUHG� EORFNLQJ� RI� WKH� HDUWK·V� 
DWPRVSKHUH��KDYH�HQDEOHG�XV�WR�PDS�WKH�FRQWULEXWLRQ� 
of dust very well. Galactic dust shows up along 
WKH� JDODFWLF� SODQH� �YHU\� LQKRPRJHQHRXV��� DQG� DW� D� 
temperature warmer than the CMB. For instance, 
VHH�3ODWH���LQ�'UDLQH��������IROORZLQJ�S������.

Eddington’s “Temperature of Space”
6LU�$UWKXU�(GGLQJWRQ��������SS�����²�����FRPELQHG�

the estimated effect of the light of all stars  in the 
galaxy to determine that the effective “temperature 
of interstellar space” is 3.18 K. Considering that 
WKLV� ZDV� MXVW� DQ� HVWLPDWH�� WKH� FRLQFLGHQFH� ZLWK�
WKH� WHPSHUDWXUH� RI� WKH� &0%� LV� UHPDUNDEOH�� 7KH�
coincidence has led some recent creationists to 
conclude that this is the true source of the CMB 
�%\O� ������ S�������%URZQ������� S������:LOOLDPV� DQG�
+DUWQHWW� ������ SS������� ������ &UHDWLRQLVWV� DUH� QRW�
alone in this, for non-creationist critiques of the big 
bang model have suggested Eddington’s calculation 

3 Of course, this assumes no other possible explanation for the CMB. By this reasoning, the CMB disproves biblical creation, 
because there is no age of decoupling in biblical creation either.
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DV� ZHOO� �IRU� LQVWDQFH�� VHH� $VVLV� DQG� 1HYHV� �������
However, this is fraught with problems. Eddington 
began his calculation with an estimate that the total 
starlight received near the earth is equivalent to that 
RI�DERXW������ÀUVW�PDJQLWXGH�VWDUV��+H�SHUIRUPHG�D�
bolometric correction for non F and G spectral type 
VWDUV�WR�UHDFK�D�QXPEHU�RI�DERXW������ÀUVW�PDJQLWXGH�
stars. A bolometric correction is to account for light 
not in the visible part of the spectrum. Stars much 
hotter than F and G types produce much of their 
radiation in the ultraviolet, while cooler stars shine 
much of their radiation in the infrared. Knowing the 
HTXLYDOHQW�HQHUJ\�GHQVLW\�RI�D�VLQJOH�ÀUVW�PDJQLWXGH�
star, he found the total energy density of all stars 
by multiplying by 2000. The equation for energy 
density, E = aT4, yields an effective temperature of 
3.18 K. What does this result mean? Eddington went 
on to explain, 

In a region of space not in the neighborhood of any 
VWDU�WKLV�FRQVWLWXWHV�WKH�ZKROH�ÀHOG�RI�UDGLDWLRQ��DQG�D�
EODFN�ERG\��H�J��D�EODFN�EXOE�WKHUPRPHWHU��ZLOO�WKHUH�
WDNH�XS�D�WHPSHUDWXUH�RI�������VR�WKDW�LWV�HPLVVLRQ�
may balance the radiation falling on it and absorbed 
by it. This is sometimes called the ‘temperature of 
space.’
What Eddington considered here was the 

WHPSHUDWXUH� WKDW� D� EODFNERG\� ZRXOG� DVVXPH� LI� LW�
were in interstellar space not in close proximity to any 
VWDUV��$�EODFNERG\�H[SRVHG�WR�UDGLDWLRQ�ZLOO�DEVRUE�
and emit radiation until it comes into equilibrium 
ZLWK� WKH� DPELHQW� UDGLDWLRQ�� ,I� WKH� EODFNERG\·V�
temperature is above the equilibrium temperature, 
it will emit more radiation than it receives until it 
UHDFKHV�HTXLOLEULXP��,I�WKH�EODFNERG\·V�WHPSHUDWXUH�
is below the equilibrium temperature, it will absorb 
more radiation than it emits until it reaches the 
equilibrium temperature. At equilibrium temperature 
the amount of radiation that it absorbs and emits will 
be equal.  The equilibrium temperature depends upon 
the energy density of the radiation, which is what 
(GGLQJWRQ�HVWLPDWHG��,I�D�EODFNERG\�LV�PRYHG�FORVHU�
WR�D�KRW�VRXUFH��VXFK�DV�D�SDUWLFXODU�VWDU���WKH�HQHUJ\�
GHQVLW\�ZLOO�EH�JUHDWHU��DQG�WKH�EODFNERG\�ZLOO�DVVXPH�
a higher temperature than when farther away from 
the source. Eddington determined the minimum 
WHPSHUDWXUH�WKDW�D�EODFNERG\�LQ�LQWHUVWHOODU�VSDFH��
far from any stars, and with no other source of energy 
other than starlight would assume.
,Q�D�VHQVH�� WKLV�FDOFXODWLRQ�XQGHUOLHV�WKH� �IDLOHG��

dust explanation for the CMB. Dust particles in the 
interstellar medium are good approximations to 
EODFNERGLHV��DQG�WKH\�DUH� IDU�HQRXJK�IURP�VWDUV�WR�
EH� EDWKHG� LQ� VRPHWKLQJ� OLNH� (GGLQJWRQ·V� UDGLDWLRQ�
ÀHOG�� +RZHYHU�� WKH� GLVWDQFHV� RI� SDUWLFXODU� GXVW�
clouds from bright stars vary. Those dust clouds 
close to bright stars will experience greater radiation 

density at their locations and hence will have greater 
equilibrium temperatures than dust clouds farther 
from bright stars. This is why dust in the interstellar 
medium is at so many different temperatures.

Eddington calling his calculated equilibrium 
WHPSHUDWXUH�RI�D�EODFNERG\�LQ�VSDFH�WKH�WHPSHUDWXUH�
of space is unfortunate, because the same term is 
used for the CMB. However, the meaning of the CMB 
being the temperature of space and what Eddington 
meant are very different. How are they different? 
There are three ways. First, the CMB predicted by 
the big bang model was expected to have a very good 
EODFNERG\� VSHFWUXP�� DQG� PHDVXUHPHQWV� VLQFH� LWV�
discovery have shown that it does. Eddington went 
on to state,
5DGLDWLRQ�LQ�LQWHUVWHOODU�VSDFH�LV�DERXW�DV�IDU�IURP�
thermodynamical equilibrium as it is possible to 
imagine, and although its density corresponds to 
������LW�LV�PXFK�ULFKHU�LQ�KLJK�IUHTXHQF\�FRQVWLWXHQWV�
than equilibrium radiation of that temperature.
7KDW�LV��(GGLQJWRQ·V�UDGLDWLRQ�ÀHOG�LQ�LQWHUVWHOODU�

VSDFH�LV�QRWKLQJ�OLNH�D�EODFNERG\�VSHFWUXP��EHFDXVH�
it is the superposition of many stars’ spectra. A single 
VWDU·V�VSHFWUXP�LV�D�FORVH�DSSUR[LPDWLRQ�WR�D�EODFNERG\�
VSHFWUXP�� EXW� ZKHQ� PDQ\� EODFNERG\� VSHFWUD� RI�
different temperatures are combined, the resulting 
VSHFWUXP�GHSDUWV� IURP�D� EODFNERG\� VSHFWUXP��7KH�
PDMRU�GLIIHUHQFH�LV�WKDW�WKH�FRPELQHG�VSHFWUXP�ZLOO�
KDYH� D� EURDGHU� SHDN� WKDQ� D� EODFNERG\� VSHFWUXP�
has. In his paper, Eddington went on to consider 
matter that had very strong selective absorption. 
(GGLQJWRQ�NQHZ�WKDW�WKH�UDGLDWLRQ�ÀHOG�LQ�VSDFH�ZDV�
a mixture of radiation coming from various stars, so 
(GGLQJWRQ� DVVXPHG� WKDW� ��� RI� WKH� UDGLDWLRQ� ÀHOG�
came from stars having temperature of 18,000 K, 
10% came from stars having 12,000 K temperature, 
20% from 9000 K, 40% from 6000 K, and 25% from 
3000 K. Eddington found that if he considered a body 
capable of absorbing and emitting only at a narrow 
ZDYHOHQJWK� �ZKLFK� LV� UDGLFDOO\� GLIIHUHQW� IURP� D�
EODFNERG\���D�PXFK�KLJKHU�HTXLOLEULXP�WHPSHUDWXUH�
resulted. For instance, if a body capable of emitting 
and absorbing only at 600 Å were immersed in his 
DGRSWHG� UDGLDWLRQ� ÀHOG�� WKH� ERG\� ZRXOG� DVVXPH� D�
temperature of 4707 K, even while the equivalent 
temperature of the energy density was only 3.18 K. Of 
course no natural substance is capable of absorbing 
thus, but it illustrates how out of thermodynamic 
HTXLOLEULXP�WKH�UDGLDWLRQ�ÀHOG�LQ�GHHS�VSDFH�LV�

This mismatch is the second problem with 
equating Eddington’s model with the CMB. The 
reason for this surprisingly high temperature of this 
LGHDOL]HG�QRQ�EODFNERG\�WKDW�(GGLQJWRQ�FRQVLGHUHG�
LV� WKDW� WKH� UDGLDWLRQ�ÀHOG� ´LV�PXFK� ULFKHU� LQ�KLJK�
frequency constituents than equilibrium radiation of 
that temperature.” Actually, Eddington’s assessment 
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here is a gross understatement. Almost the entire 
VSHFWUXP� RI� WKH� UDGLDWLRQ� ÀHOG� WKDW� (GGLQJWRQ�
considered is in the portion of the spectrum in the 
YLVLEOH�DQG�LPPHGLDWHO\�DGMDFHQW�WR�WKH�YLVLEOH��7KHUH�
LV�HVVHQWLDOO\�]HUR�ÁX[�LQ�WKH�PLFURZDYH�SDUW�RI�WKH�
spectrum. On the other hand, the CMB is entirely 
in the microwave. So there is absolutely no match 
between the CMB and the radiation that Eddington 
considered.
7R�LOOXVWUDWH�WKH�GLIIHUHQFHV��,�DVNHG�&ROLQ�0LFKDHO�

of the Answers in Genesis IT department to model 
(GGLQJWRQ·V� UDGLDWLRQ� ÀHOG� LQ� ([FHO�� :H� XVHG� WKH�
VWDQGDUG� IRUPXOD� IRU� WKH� EODFNERG\� VSHFWUXP�
expressed as energy per unit area per wavelength 
interval,

ZKHUH�ǌ�LV�WKH�ZDYHOHQJWK��K�LV�WKH�3ODQFN�FRQVWDQW��
F�LV�WKH�VSHHG�RI�OLJKW��N�LV�WKH�%ROW]PDQQ�FRQVWDQW��
DQG� 7� LW� WKH� EODFNERG\� WHPSHUDWXUH� LQ� .�� )RU� D�
given temperature we computed emitted radiation 
at increments of 0.1 × 10-7 m between 1.1 × 10-7 and 
9.9 × 10-7 m, inclusively. A smooth curve drawn 
through the plot of computed emitted radiation as a 
IXQFWLRQ�RI�ZDYHOHQJWK�ZHOO�UHSUHVHQWV�D�EODFNERG\�
of the given temperature. We could model the 
contribution of any number of various temperature 
EODFNERGLHV� E\� DGGLQJ� WKH� FRPSXWHG� ZHLJKWHG�
emissions of the several different temperatures and 
ÀWWLQJ� D� VPRRWK� FXUYH� WR� WKH� SRLQWV�� )RU� LQVWDQFH��
we could use this method to model any ensemble of 
stars, such as those in a galaxy.

Following Eddington’s model, we computed 
EODFNERG\� FXUYHV� RI� �������.�� �������.�� �����.��
6000 K, and 3000 K, and combined them with the 
weights 5%, 10%, 20%, 40%, and 25%. These are the 
temperatures and percentages of Eddington’s model. 
Very hot stars are rare, which is the reason for the 
assumed lower percentages for the hotter spectra. 
On the other hand, cooler stars, while very common, 
are very faint, so they produce relatively little to the 
WRWDO�ÁX[�DV�ZHOO��7KLV� LV�ZK\� WKH�ZHLJKW�RI� FRROHU�
stars diminishes. The combined spectrum of this 
(GGLQJWRQ� UDGLDWLRQ� ÀHOG� VXSHUÀFLDOO\� UHVHPEOHG�
D�EODFNERG\�FXUYH��DOEHLW�D�ELW�EURDGHU��7R�FRPSDUH�
WKLV�WR�D�VLQJOH�EODFNERG\��ZH�UHDG�RII�WKH�ZDYHOHQJWK�
RI� SHDN� HPLVVLRQ� IURP� WKH� (GGLQJWRQ�PRGHO� FXUYH�
DQG�FRPSXWHG�WKH�HTXLYDOHQW�EODFNERG\�WHPSHUDWXUH�
from Wein’s law. The corresponding temperature 
was 16,100 K. Even though the 18,000 K curve had a 
ZHLJKW�RI�RQO\�����WKH�ÁX[�RI�WKLV�KLJKHVW�WHPSHUDWXUH�
spectrum in the model is so much greater than the 
other four components that its curve dominates all 
others at most wavelengths, so the relatively high 
equivalent temperature of the Eddington model is not 

VXUSULVLQJ��:H� QRUPDOL]HG� WKH� �������.� EODFNERG\�
FXUYH� WR� PDWFK� WKH� (GGLQJWRQ� ÀHOG� DW� WKH� SHDN�� 
Fig. 1 shows the plot of these two spectra, the 16,100 K 
EODFNERG\� DQG�(GGLQJWRQ·V�PRGHO��1RWLFH� WKDW� WZR�
plots match well at the maximum, but that the 
(GGLQJWRQ�UDGLDWLRQ�ÀHOG�LV�EURDGHU��PRVW�QRWDEO\�DW�
longer wavelengths, but also at shorter wavelengths. 
6R��WKH�(GGLQJWRQ�PRGHO�FOHDUO\�LV�QRW�D�EODFNERG\�
curve. Furthermore, approximating the Eddington 
PRGHO�ZLWK�D�EODFNERG\�\LHOGV�D�:HLQ�WHPSHUDWXUH�
16,100 K. This is four orders of magnitude greater 
than the CMB temperature, which means that the 
ZDYHOHQJWKV� RI� WKH� SHDNV� GLIIHU� E\� IRXU� RUGHUV� RI�
magnitude.
*LYHQ�WKH�IXQFWLRQDO�IRUP�RI�EODFNERG\�HPLVVLRQ��

WKH� VXP� RI� WZR� RU� PRUH� EODFNERGLHV� DW� GLIIHUHQW�
WHPSHUDWXUHV� FDQQRW� EH� D� EODFNERG\� FXUYH�� ,I� DQ�
HQVHPEOH� RI� GLIIHUHQW� WHPSHUDWXUH� EODFNERGLHV� LV�
GRPLQDWHG�E\�WKH�HPLVVLRQ�IURP�D�VLQJOH�EODFNERG\��
then the resulting curve will more closely resemble 
WKDW�RI�D�VLQJOH�EODFNERG\��+RZHYHU��WKLV�ZLOO�ZRUN�
RQO\�LI�WKH�GRPLQDQW�EODFNERG\�LV�PXFK�KRWWHU�WKDQ�
the others in the ensemble. In the limit that the 
HQVHPEOH�FXUYH�DSSURDFKHV�D�WUXH�EODFNERG\�FXUYH��
the non-dominant contributors approach zero, and so 
WKH�PRGHO�ZRXOG�UHYHUW�WR�D�VLQJOH�EODFNERG\�FXUYH�
anyway.

The third problem in equating Eddington’s 
approximation with the CMB is the difference in 
isotropy. The CMB is highly isotropic in that the 
UDGLDWLRQ� LV� D� SUHFLVH� EODFNERG\� RI� HVVHQWLDOO\� WKH�
same temperature regardless of what direction 
WKDW�RQH� ORRNV��7UXH��WKHUH� LV�D�GLSROH�FKDUDFWHU�DV�
the result of our motion through space, and there 
DUH�VOLJKW�VSDWLDO�WHPSHUDWXUH�ÁXFWXDWLRQV�WKDW�DUH�
WDNHQ� DV� HYLGHQFH� RI� LQKRPRJHQHLWLHV� LQ� WKH� HDUO\�
universe required to account for the current structure 
of the universe. However, these variations are of 
YHU\� ORZ�PDJQLWXGH�� DV� HYLGHQFHG�E\� WKH�GLIÀFXOW\�
in detecting and measuring them. On the other 
KDQG�� WKH� UDGLDWLRQ� ÀHOG� FRQVLGHUHG� E\� (GGLQJWRQ�
is highly anisotropic. What Eddington discussed 
was the energy density from stars integrated over 
WKH�HQWLUH�VN\��%XW�WKH�DFWXDO�GLVWULEXWLRQ�LV�KLJKO\�
SHDNHG�LQ�WKH�GLUHFWLRQV�RI�WKH�EULJKWHVW�VWDUV��DQG�
WKH�WHPSHUDWXUH�RI�WKH�EODFNERG\�FXUYHV�ZLOO�GHSHQG�
upon the temperatures of those brightest stars. From 
UHJLRQV�RI�WKH�VN\�ZKHUH�WKHUH�DUH�QR�QRWLFHDEOH�VWDUV��
the energy density is nearly zero. 

In summary, Eddington’s proposal fails to match 
the CMB on three counts:
���7KH�&0%�VWURQJO\�H[KLELWV�D�EODFNERG\�VSHFWUXP��

while Eddington’s model does not
2. The CMB is entirely in the microwave, while

Eddington’s model is in the optical with no
DSSUHFLDEOH�ÁX[�LQ�WKH�PLFURZDYH

,��ǌ��Gǌ� � �ǑKF�Gǌ
ǌ5��HKF�ǌN7ï��
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3. The CMB is very isotropic, but the Eddington
model is highly anisotropic
If the CMB is not from the age of decoupling, what

is it?
7KH� ODFN� RI� D� JRRG� DOWHUQDWH� H[SODQDWLRQ� IRU� WKH�

&0%� LQ�D� UHFHQW� FUHDWLRQ� IUDPHZRUN�FRXOG� OHDG�RQH�
to despair. However, the picture for the standard 
interpretation is cloudy too, for there are a number of 
documented problems with the CMB resulting from 
the age of decoupling in a big bang universe. First, a 
light travel time problem exists in the big bang model 
in that disparate parts of the universe have the same 
temperature, even though those parts have not had 
WLPH� WR� FRPH� LQWR� WKHUPDO� HTXLOLEULXP� �/LVOH� �������
7KLV�GLIÀFXOW\�LV�FDOOHG�WKH�KRUL]RQ�SUREOHP��,QÁDWLRQ�
LQ�WKH�HDUO\�XQLYHUVH�LV�LQYRNHG�WR�H[SODLQ�WKH�KRUL]RQ�
SUREOHP��EXW�WKHUH�LV�QR�SURRI�WKDW�LQÁDWLRQ�RFFXUUHG��
DQG�PRGHUQ�LGHDV�RI�LQÁDWLRQ�KDYH�EHFRPH�LQFUHDVLQJO\�
EL]DUUH� �6WHLQKDUGW��������6HFRQG�� WKHUH�RXJKW� WR�EH�
gravitational lensing in the CMB, but there is none 
�6DPHF��������7KLUG��+DUWQHWW������D��KDV�SRLQWHG�RXW�
that the CMB contains quadrupole and octopole modes 
WKDW�WKH�VWDQGDUG�LQÁDWLRQDU\�ELJ�EDQJ�PRGHO�FDQQRW�
H[SODLQ��)RXUWK��+DUWQHWW������E��DOVR�KDV�H[SODLQHG�
WKDW�LQYHUVH�&RPSWRQ�VFDWWHULQJ�E\�HOHFWURQV��6XQ\DHY�
=HO·GRYLFK�HIIHFW�� LQ� WKH� LQWHUJDODFWLF�PHGLXP�ZLWKLQ�

clusters of galaxies ought to distort the CMB, but this 
is not seen. These last three problems suggest that the 
CMB, rather than originating in the most distant parts 
of the cosmos, actually comes from a much closer source 
or sources, perhaps even within the solar system or 
even the earth.
,I�WKH�&0%�LV�ORFDOO\�SURGXFHG��HVVHQWLDOO\�PDNLQJ�

LW� D� ORFDO� PLFURZDYH� EDFNJURXQG� �/0%�� UDWKHU�
WKDQ� WKH�&0%��� WKHQ� LW�ZRXOG� UHQGHU� WKH�&0%�DV�
evidence of the big bang a huge red herring. Given 
WKDW� WKLV�ZRXOG�PDNH� QHDUO\� HYHU\WKLQJ� SXEOLVKHG�
in cosmology over the past half century wrong, 
cosmologists will have tremendous resistance to this 
possibility.

A Cautionary Word
$� TXLFN� LQWHUQHW� VHDUFK� ZLOO� SURGXFH� D� QXPEHU�

of sites that attempt to explain away the CMB by 
FODLPLQJ� WKDW� WKH�&0%� LV� QRW� D� ÀW� WR� D� EODFNERG\�
curve, that the scales of the plotted data have been 
PDQLSXODWHG�WR�PLPLF�D�EODFNERG\�FXUYH�4 However, 
the authors of these complaints do not understand 
the plots and underlying physics that they are 
FULWLFL]LQJ�� )LJ�� ��� WDNHQ� IURP� /RQJDLU� �������� LV� D�
common CMB plot. Complaints about this plot are 
that the wavelength is not linear, and it increases to 

4 Some may complain that I have not referenced any here. However, websites frequently change, and it would be a simple matter, 
RQFH�P\�FULWLFLVP�KHUH�LV�DYDLODEOH��WKDW�PDQ\�RI�WKH�VLWHV�WKDW�,�VXUYH\HG�ZRXOG�EH�WDNHQ�GRZQ�
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Fig. 2.�7KH�ÀUVW�SXEOLVKHG�VSHFtUXP�RI�WKH�&RVPLF�0LFURZDYH�%DFNJURXQG�5DGLDWLRQ�DV�PHDVXUHG�E\�WKH�&2%(� 
VDWHOOLWH�LQ�WKH�GLUHFWLRQ�RI�WKH�1RUWK�*DODFWLF�3ROH��0DWKHU�HW�DO���������:LWKLQ�WKH�TXRWHG�HUURUV��WKH�VSHFtUXP�LV� 
SUHFLVHO\�WKDW�RI�D�SHUIHFW�EODFNERG\�DW�UDGLDWLRQ�WHPSHUDWXUH�������������N��7KH�PRUH�UHFHQW�VSHFWUDO�PHDVXUHPHQWV� 
are discussed in the text. The units adopted for frequency on the ordinate are cm-1. A useful conversion to more 
familiar units is 10-7 Wm-2 sr-1��FP-1�-1 = 3.34 × 10-18 Wm-2 Hz-1sr-1� �����0-�VU-1.
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WKH�OHIW��QRW�WKH�ULJKW��7KXV��LW�LV�DUJXHG��WKH�ÀJXUH�
ZDV� PDQLSXODWHG� IDOVHO\� WR� UHVHPEOH� D� EODFNERG\�
curve. However, the solid curve in this plot is not a 
EHVW�ÀW�WR�GDWD��EXW�UDWKHU�LW�LV�D�FXUYH�RI�D�EODFNERG\�
RI� WHPSHUDWXUH�RI�������.��2EYLRXVO\�� LI� WKH�ÀW�WR�D�
EODFNERG\�LV�ÀFWLWLRXV��WKHQ�WKH�VROLG�FXUYH�PXVW�EH�
ÀFWLWLRXV� DV�ZHOO�� 7KHUH� DUH� VHYHUDO� SUREOHPV�ZLWK�
this approach. First, while the wavelength scale is 
not linear in wavelength and does appear to increase 
the wrong direction, it is a linear scale in frequency 
increasing to the right. You can see this by converting 
wavelength to frequency using the equation,

ǌǎ� �F�
ZKHUH�ǌ�LV�ZDYHOHQJWK��ǎ�LV�IUHTXHQF\��DQG�F�LV�WKH�
speed of light. 

There are two different ways to express the 
intensity, I, the quantity on the vertical axis. One 
way is to express the intensity Iǎ as the power 
per unit area per unit solid angle per frequency 
interval. In the conventional SI, the units would be  
:��P2�VU�+]���ZKHUH�:� VWDQGV� IRU�:DWWV��P� VWDQGV�
for meter, sr stands for steradian, and Hz stands 
for Hertz. Alternately, one could express the 
intensity as the power per unit area per unit solid 
angle per wavelength interval Iǌ. The preferred SI 
unit for wavelength is meters, so the units of Iǌ are  
:��P2�VU�P��� 6LQFH� WKH� VWHUDGLDQ� LV� D� SXUH� QXPEHU�
and technically has no units, some treatments omit 
this from the units of intensity. We followed this 
convention in our Fig. 1, where we plotted Iǌ with the 
units W/m2 m and the wavelength axis is in meters. 
7KH� WZR�ZD\V� RI� H[SUHVVLQJ� EODFNERG\� VSHFWUD� DUH�
very different, and one must always plot Iǎ versus 
frequency and Iǌ versus wavelength. For instance, 
the equation for Wein’s law is very different in the 
two methods.

The Fig. 2 plot has mongrel units. The horizontal 
linear frequency scale expressed as wavelength is in 
millimeters, not the SI preferred meters. The vertical 
scale has the SI preferred W/m2, but the frequency 
scale is expressed as cm-1 rather than Hertz. As before, 
this inverse wavelength easily can be converted to 
the more standard frequency in Hertz. I have no 
idea why the producers of this plot used such an odd 
horizontal scale and a non-standard intensity scale. I 
suspect that it probably has to do with the manner in 
which the detector operated in the COBE experiment, 
though it would have been a simple matter for the 
researchers responsible to convert the scales to more 
FRQYHQWLRQDO�XQLWV��2QH�ÀQGV�D�ZLGH�UDQJH� LQ�KRZ�
WKH�&0%�FXUYHV�IURP�&2%(��:0$3��DQG�3ODQFN�DUH�
plotted. In most cases they are plotted as data points 
DORQJ�ZLWK�D�FRPSXWHG�EODFNERG\�FXUYH�RI�D�FHUWDLQ�
temperature, so the claim that the plots are not true 
EODFNERG\�FXUYHV�LV�EDVHOHVV�

Conclusion
The CMB remains the sole evidence for the big 

EDQJ� WKHRU\� �)DXONQHU� ������ SS����²����� +RZHYHU��
there are several problems with the CMB that call 
into question its cosmic origin. If the CMB does not 
have a cosmic origin, then it may be locally generated. 
If this is the case, then the big bang model is in 
serious trouble. Naturally, cosmologists will resist 
this possibility. The recent creation model needs 
a plausible explanation for the CMB, but recent 
creationists have yet to suggest one. The proposals 
to date, emission from dust and an appeal to 
Eddington’s calculation, are inadequate. Creationists 
DUH�FDXWLRQHG�WR�FULWLTXH�SURSHUO\�ZRUN�RQ�WKH�&0%�
DV� HYLGHQFH� IRU� WKH� ELJ� EDQJ�PRGHO�� )XUWKHU�ZRUN�
on the CMB within the recent creation model would 
be most valuable. And we should have the goal of 
developing a plausible alternate explanation of the 
CMB within the recent creation paradigm.
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