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The solar flare of July 23rd, 2002 was the first ray −  flare to be observed in high resolution by the Reu-

ven Ramaty High Energy Solar Spectroscopic Imager (RHESSI). The observations showed unexpectedly high
redshifts in the rays − detected, but with no ‘apparent pattern’. The shifts appear to be intrinsic as they occur

along a direct line of sight and not perpendicular to the solar surface as expected by Doppler effects. This paper
looks at the wavelengths of the observed photons and, in particular, the shift in each wavelength suffered by
the six nuclear de-excitation lines of 12C, 56Fe, 24Mg, 20Ne, 16O, 26Si. What is found is that the data falls into two
distinct sets. Each set has the shift in wavelength ∆ directly proportional to the wavelength  as predicted by
‘New Tired Light (NTL)’. It is proposed that Si and Fe are at a different levels in the solar atmosphere than the
others and so photons from these interactions travel shorter distances through the solar plasma and thus un-
dergo smaller redshifts. There also appears to be a quantisation in the shifts of the lines with five of the six lines
showing shifts in wavelengths in multiples of 2.0x10-16 m. These results are an anomaly in the mainstream ‘ex-
pansion’ theories of redshift but are consistent with the NTL theory. Here, collision cross-sections (and hence
shifts in wavelength) are proportional to the wavelength of the photon and redshifts are caused by discrete
shifts in wavelength when photons interact with electrons in the plasma through which they travel. That is, as
the photons escape the solar plasma they undergo one, two, three, four (and so on) interactions where they ex-
perience a shift in wavelength of 2.0x10-16 m each time. Importantly, line widths also provide direct evidence for
NTL which predicts that the line widths should experience a statistical broadening that increases as N -

where N is the number of interactions suffered by the photons. For large shifts in wavelength the data shows a
linear relation between FWHM (Full line Width at Half Maximum) and N  as predicted by NTL where main-

stream theories predict no variation. These results are compared to the measurements of the solar flare of Octo-
ber 2003 and are in good agreement.

1. Introduction
As we will see later, redshift has a precise mathematical defi-

nition, but for now let us just think of redshift as ‘photons of
light/radiation having a longer wavelength on arrival than when these
same photons set off – with the ratio of the shift in wavelength to the
original wavelength having the same value for a particular source’.
There are several known causes of redshift such as gravitational
redshift (caused by photons gaining Gravitational potential en-
ergy as they climb a gravitational field), or Doppler redshift
caused by the source moving relative to the observer. Then there
are the more exotic theories such as ‘expansion’ where redshift is
caused by the photons being ‘stretched’ as the space they are
travelling through ‘expands’ and ‘stretches’ them; or ‘New Tired
Light’ (NTL) where the photons lose energy as they travel
through space. Here the photons are constantly absorbed and re-
emitted by the electrons in the plasma of space which recoil at
each interaction. The photons lose energy to the recoiling elec-
tron, the frequency of the photon reduces and the wavelength
increases. It has been redshifted.

There are several reasons that make the Solar flare of July
2002 interesting:

• The gamma emission lines were all created at approximately
the same place on the solar surface and so should have suf-
fered the same Doppler and gravitational redshifts - and yet
they don’t. The redshifts for each line are different.

• If the redshifts are caused by ‘expansion’ effects then again,
since they were all created at the same distance from Earth,
the intervening space would have ‘stretched’ equally for all the
gamma ray lines and so they should all exhibit the same red-
shift. But they don’t, the redshifts for each line are different.
In any case, the distance between the Sun and earth is not ex-
panding.

• When compared to the solar flare of 2003, similar results in
redshift are found – and yet if these redshifts are Doppler ef-
fects then they should have been very much different.  Flares
generally occur along magnetic field lines perpendicular to
the solar surface and so, with Doppler effects, it is the compo-
nent of velocity towards Earth that would cause the redshift.
Since the Solar surface is a sphere, flares at different positions
on the surface would have different radial velocities towards
the Earth and hence a different redshift. But they don’t. The
redshifts of the lines are similar regardless of the heliocentric
angle - and so they cannot be caused by Doppler effects. It is
as if the redshifts are caused intrinsically by the intervening
plasma as the photons travel directly towards us.

• This paper proposes that these intrinsic redshifts give direct
evidence for the NTL theory.

So, there are several reasons that make the Solar flare of July
2002 interesting as it may give us a test to discriminate between
conflicting theories. The observational results are an anomaly in
mainstream cosmology – and yet they are just that - repeatable
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results/observations that must be explained. So let us look at this
in more detail.

Smith et al [1] reported the first high energy resolution meas-
urements of nuclear de-excitation lines in the solar flare of July
23rd 2002 using data from the Reuven Ramaty High Energy Solar
Spectroscopic Imager (RHESSI) – a spacecraft designed to ob-
serve the solar flares with high resolution X ray− and ray −  im-
aging spectroscopy. During solar flares, accelerated protons and
alpha particles collide with the ambient nuclei, exciting them to a
level above their ground state. Gamma rays are given off during
the subsequent decays as the nuclei return to their original level -
thus creating the observed nuclear de-excitation lines. Since the
nucleus recoils both due to the interaction with the accelerated
particles and due to the emission of the rays − , the lines can be
Doppler shifted. However, Smith et al [1] found that the meas-
ured redshifts were much larger than expected from these Dop-
pler mechanisms alone. Possible explanations put forward were
either that the magnetic field lines are directed towards the Earth
rather than being perpendicular to the solar surface or that the
‘angular distribution of the interacting particles is closer to a forward
beam than a forward isotropic distribution.’

2. Shift in the Wavelength of the Lines
Isotope Rest Energy

(keV)
Fit Energy

(keV)
% Redshift

56Fe 847 0.70
0.60846.09+

−
0.08
0.070.11+

−
24Mg 1369 2.3

2.01363+
−

17
0.140.40+

−
20Ne 1634 1.7

1.71628+
−

0.10
0.100.32+

−
28Si 1779 1.9

2.11776+
−

0.11
0.120.12+

−
12C 4438 10

104403+
−

0.23
0.220.79+

−
16O 6129 15

186094+
−

0.24
0.290.58+

−

Table 1.  Parameters of Nuclear Lines

The detectors on RHESSI measure the energies of the incom-
ing gamma rays but it is the wavelengths and in particular the
shifts in wavelengths that are of importance in theories on red-
shift. (Table 2).

Isotope Rest λ
/10-13 m

Observed λ
/10-13 m

Shift in
wavelength
Δλ/10-16 m

Periodic-
ity in
shifts of
2.0/10-

16m
56Fe 14.6482 0.0010

0.001214.6639+
−

8
88.6+

−
4.0
4.04.3+

−
24Mg 9.09871 0.01337

0.015329.09871+
−

6
512+

−
3.0
2.56.0+

−
20Ne 7.59302 0.00795

0.007957.61727+
−

10
1216+

−
5.0
6.08.0+

−
28Si 6.97414 0.00826

0.007466.98278+
−

7
622+

−
4.0
3.011.0+

−
12C 2.79563 0.00642

0.006382.81785+
−

8
824+

−
4.0
4.012.0+

−
16O 2.02431 0.06030

0.005002.03594+
−

13
1536+

−
6.5
7.518.0+

−

Table 2.  Parameters of Nuclear Lines in terms of wavelength

The redshift z is a scientific term defined as:

z 


∆= (1)

The lines give startling evidence of quantised shifts in wave-
length. A quantisation of 2.0x10-16m gives a good fit with five of
the six lines giving precise quantisation whilst the sixth (28Si) is
very close and well within the confines of the uncertainties.

However, the quantisation is close to the precision of the data
and we must worry in case these are ‘rounding errors.’ There is a
50/50 chance of the numbers being ‘even’ or ‘odd’ and the
chances of getting five out of six even numbers are approxi-
mately one in ten and are thus not significant at the 5% level.

3. Observation of the Solar Flare of October
28th, 2003
On October 28th, 2003 occurred the second most powerful

flare ever observed up to that point by SOHO (Solar and Helio-
spheric Observatory) and this flare was detected by the SPI and
IBIS detectors on board the spacecraft INTEGRAL (European
Space Agency’s gamma, X-Ray and visible observational satel-
lite) [2].  Measurements of the nuclear de-excitation lines pro-
duced in this solar flare enabled the redshift in two of the lines
(16O and 12C) to be determined and so we can compare these re-
sults with those from the RHESSI for the July 2002 flare. The he-
liocentric angle helΘ  is shown in Table 3.

Rest Energy
(keV)

% redshift
2003 flare

% redshift
2002 flare

helΘ 300 730

4438.03 (12C) 0.097
0.0970.632+

−
0.23
0.220.79+

−

6128.63 (16O) 0.12
0.120.59+

−
0.24
0.290.58+

−

Table 3.  Comparison in wavelength shifts for the two flares

Isotope Shift in λ
2002/10-16 m

Shift in λ
2003/10-16 m

12C 7
622+

−
+
−

2.7
2.718

16O 6
512+

−
+
−

9.5
9.512

Table 4.  Parameters of the Oxygen and Carbon lines in 2002 and
2003 flares

It can be seen that whilst the redshifts for the 16O line is the
same for both flares, there is quite a difference in the measured
redshifts of the 12C line. Could it be that the Carbon element in
the 2002 flare was lower in the solar plasma than that in 2003 and
thus suffered a greater redshift as per the NTL Theory? It should
be noted that the results for the two flares are similar regardless
of the heliocentric angle - which is in disagreement with theoreti-
cal modelling of the lines that predict that the shifts should in-
crease as heliocentric angle increases. Again, these measure-
ments are in terms of photon energy and so to see if the same
quantisation effects are present in the 2003 flare we need to con-
vert to shifts in wavelength (Table 4).  We now have a total of
seven out of eight shifts in wavelength which are ‘even’ (a prob-
ability of one in thirty two, or approximately 3%). This is signifi-
cant at the 5% confidence level.
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The shift in the 16O lines are consistent in both flares at a
quantisation of 6x(2.0x10-16m) - as before. However, whilst there
is a significant difference between the energies and redshifts of
the observed 12C lines, the pattern of quantisation in the shift of
wavelengths continues with a periodicity of 2.0x10-16 m. The shift
in the 12C line in 2002 being 11x(2.0x10-16 m) whilst that in 2003
being 9x(2.0x10-16 m).

4. Intrinsic Hubble Law
As has been stated earlier, there should be no cosmological ef-

fects on these gamma ray lines and any Doppler effects would be
negligible compared to those detected. Thus any redshifts must
be produced intrinsically by the solar plasma. That raises the
question, ‘do the intrinsic redshifts obey the Hubble Law?’

To obey the Hubble Law, one of the criteria is that a graph of
shift in wavelength ( )∆ versus wavelength ( ) should be a
straight line through the origin. Thus the redshift, z is the same
for all wavelengths. The data falls into two distinct sets with O,
C, Ne and Mg forming one set with 34.3 10z x −= and Si and Fe
forming the other set with 31.2 10z x −= .

The data is consistent with intrinsic redshifts provided that
we assume that Si and Fe are higher in the solar plasma. The
photons of the nuclear de-excitation lines of these two elements
travel a shorter distance through the plasma, make fewer photon-
electron interactions on their way to the Earth and thus experi-
ence a smaller shift in wavelength. However, in both cases, the
shift in wavelength is proportional to the wavelength - as re-
quired by the Hubble law. Unfortunately no temporal data is
available for this dataset. However data from this same set of
solar flares (Oct-Nov, 2003) show that the de-excitation lines ar-
rive at different times - with some lines appearing a good 3 min-
utes later than others (implying the sources are at differing levels
in the solar plasma?). [3]

Fig. 1. Shift in Wavelength versus Wavelength

It must be remembered that the Big bang/expansion theory
predicts no redshift in these lines at all. Mainstream Physics can
offer no explanation for this phenomenon. NTL theory predicts a
redshift in these lines and predicts that the shift in wavelength is
greater for longer wavelengths since the collision cross-section, σ
for photon-electron interactions is given by:

2r = .

5. Line Widths and New Tired Light
Another way to discriminate between the NTL and the Big

Bang models using this data is in the line widths [4]. Normally
the Doppler parameter (b) is used as a measure of line widths.
The Doppler Parameter (b) is related to the temperature and de-
gree of disturbance of the emitting or absorbing gas by: b2 = bth2

+ bnt2 were bth and bnt are the thermal and non thermal broaden-
ing of the line. Since all the lines in the solar flares were emitted
from approximately the same place we would expect the Doppler
broadening to be the same for all emission lines (assuming ele-
ments at the same place on the solar surface to be in thermal
equilibrium). The Big Bang model predicts no change in the line
width of these lines with relation to wavelength. With the NTL
theory, the lines broaden due to statistical fluctuations in the
number of interactions ‘N’ encountered between photon and
electrons in the plasma of space. The standard deviation in the
number of interactions and hence ‘line width’ should increase
with distance and redshift - as the square root of N to be precise
i.e. the greater the number of interactions the wider the line.

tot th N =

where tot is the total standard deviation due to statistical and
thermal line broadening and th is that due to thermal effects
alone. It can be seen from Fig 2 that for values of √N less than 3.2,
the FWHM is similar for all points. It is proposed that in this re-
gion the effects of statistical line broadening due to the NTL the-
ory are not significant when compared to line broadening due to
thermal and or the degree of disturbance. However, for values of
√N above 3.2 there is a linear relation between FWHM and √N as
predicted by NTL. That is, the longer the wavelength of the pho-
tons, the more collisions they make, the greater the shift in wave-
length and the greater the standard deviation in the number of
collisions. Since each photon-electron interaction results in a
quantised increase in wavelength the lines broaden as √N. In the
Big Bang/expansion theory, there should be no difference in the
line broadening - regardless of wavelength. Since the photons
were produced at the same distance from Earth and at the same
place and same time, they should all suffer the same Doppler line
broadening. It is clear that they don’t and thus the line broaden-
ing in this solar event of 2002 gives direct evidence in favour of
New Tired Light and against expansion.

One could ask the question at this point “Why don’t the lines
used to determine redshifts of distant galaxies broaden as the redshift
increases?” The answer to this is in two parts as we must treat
emission lines and absorption lines separately. Absorption lines
are an ‘absence’ of photons and so one would not expect an ‘ab-
sence of lines’ to broaden. What happens is the continuum broad-
ens into the absorption lines making them narrow with increased
redshift. A study of the literature on the Lyman  Forest shows
just this. The Lyman   absorption lines for nearby Hydrogen
clouds are, on average, broader than those from clouds at greater
redshift – in fact there is a general trend of the absorption lines
narrowing in the data  z = 0.1 up to z = 3.6 [3]. Emission line
widths are more complex as NTL does predict that these will
broaden. An emission line from a galaxy twice as far away will
travel twice as far through the plasma of intergalactic space,
make twice as many collisions and thus the standard deviation
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will increase by a factor of 2 . However, since the galaxy is
twice as far away it will be dimmed by a factor of four due to the
inverse square law, and thus we must collect more photons from
that line (four times as many) - in order to make the ‘exposure.’
Since we have an initial sample size increased by a factor of four,
the initial standard deviation of our sample is now only half
( 1 N ) as wide as that of the closer galaxy. It is proposed that
the effect of using a larger initial sample size from a more distant
(dimmer) galaxy (and thus a smaller standard deviation to begin
with) masks the line broadening due to NTL. This is to be the
subject of a future paper - not ready at the time of going to press.

Fig 2. FWHM versus N

6. New Tired Light Revisited
In order to see the importance of these results we need to re-

visit the NTL theory [5]. Electrons in the plasma of IG space (or
any plasma for that matter) can perform SHM and any electron
that can perform SHM can absorb and reemit photons of light.
[6,7]. To quote, “The electron just has a natural oscillation frequency equal to
the local plasma frequency, and we get a simple picture of resonance absorption
in terms of the driving field being in resonance with this natural frequency….”
[8]. The plasma in IG space is known to have a frequency of less
than 30Hz [9] and so the driving field i.e. the photon of light, has
a driving frequency far above resonance. In consequence, reso-
nance absorption will not take place and the photon will always
be re-emitted. In the sparsely populated plasma of intergalactic
space the electron will not only absorb and reemit the photon but
will recoil each time. The energy lost to the recoiling absorb-
ing/emitting system is well known [10] and given by:

Energy lost to an electron during emission or absorption =
2 2/ 2 eQ m c , where Q is the energy of the incoming photon, em

the rest mass of the electron and c the speed of light.

This must be applied twice for absorption and reemission.
Hence, total energy lost by photon = 2 2 2 2 2 2/    /e eQ m c h c m=

(energy before interaction) – (energy after) = 2 2 2 2/ eh c m

2 2/  / ’  / ehc hc h m  − = (4)

 = initial wavelength of photon, ’ = wavelength of the re-
emitted photon.

Multiplying through by 2 ’ em   and dividing by h, gives:

2’    ’e em c m c h  − = (5)

Increase in wavelength ’  = − , so:
2( )    ( )e em c m c h     + − = + (6)

=> 2 2
e e em c m c m c h h     + − = + (7)

=> ( )em c h h  − = (8)

since eh m c

 / eh m c = (9)

On their journey through IG space, the photons will make
many such collisions and undergo an increase in wavelength of

/ eh m c  each time. That is, the redshifts are quantised. On this
basis red shift becomes a distance indicator and the distance - red
shift relation becomes: photons of light from galaxies twice as far
away will travel twice as far through the IG medium, make twice
as many collisions and thus undergo twice the red shift. Conser-
vation of linear momentum will ensure the linear propagation of
light.

7. The Hubble Law
The process whereby a photon interacts with an electron and

gives all its energy to the electron is known as photoabsorption
and the photoabsorption cross section, σ, is known from the in-
teraction of low-energy x rays with matter [11,12,13].

2  2 er f = (10)

where er is the classical radius of the electron and f2 is one of two
semi-empirical atomic scattering factors depending, amongst
other things, on the number of electrons in the atom. For 10 keV
to 30 keV X-rays interacting with Hydrogen, f2 has values ap-
proximately between 0 and 1. ‘One’ meaning that the photon has
been absorbed and the atom remaining in an excited state and
‘zero’ meaning that the photon was absorbed and an identical
photon reemitted [14].

Collision cross sections have the units of area and represent a
probability that the interaction will take place. In a photon-
electron interaction there are only two possible outcomes. Either
the photon is absorbed and not re-emitted (resonance absorption,
f2 = 1, and probability of re-emission = 0) or the photon is ab-
sorbed and a ‘new’ photon is emitted (transmission, f2 = 0 and
probability of re-emission = 1). Consequently when the photon
frequency is well off resonance the probability of absorption is
zero and the probability of re-emission is ‘one’. For conditional
probability were we need the photon absorbed AND re-emitted,
2 er  is the probability of absorption and 2f is the probability of
re-emission, and so we multiply the two separate probabilities.
Since 2f has the value of unity the collision cross-section for
transmission is 2 er  . The atomic scattering factor, 2f , only modu-
lates the collision cross-section 2 er  and so this is the term we
need.

Electrons in plasma behave in the same way as those in an
atom. Since the photon frequency of light from distant galaxies is
far removed from the resonant frequency of the electrons in the
plasma of IG space, the photons will always be reemitted.

On their journey through the IG medium, photons of radia-
tion at the red end of the spectrum will encounter more collisions
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than photons at the blue end of the spectrum and thus undergo a
greater total shift in wavelength. For a particular source, the ratio
 ∆  will be constant.

For large distances or a large number of interactions, the colli-
sion cross-section increases as the photons are redshifted and this
leads to an exponential Hubble diagram and the prediction of
effects usually put down to ‘acceleration.’ However, for these solar
flares it is a good approximation to assume that it is constant as
the percentage redshifts are small.

We have 2 er = . The mean free path is given by ( ) 1
en  −

or ( ) 12 e en r d − where en is the mean electron density. The total

number of interactions, N, suffered by the photon in traveling a
distance, d, is simply the distance divided by the mean free path.

( ) 12 e e

dN
n r  −= or 2 e eN n r d=

The total shift in wavelength suffered by the photon, ∆ , is
N and since redshift z is given by /z  = ∆  we have:

2 e e

e

n hrz
m c

 
=    

We have v cz=  and v Hd= where v is a term attributed to ve-
locity in the Big Bang theory and H is the Hubble constant. This
leads to an expression for H as:

2 e e

e

n hrH
m

=

Published values of the Hubble constant are around H = 64±3
km/s per Mpc or, in SI units, 2.1x10-18 s -1. An estimated value of
ne in the IG space can be achieved from the WMAP data [15] and
gives ne = 2.2x10-7 cm-3 or an average of 0.22 electrons per metre
cubed. Thus this NTL gives a predicted value of H as 0.9x10-18 s-1

or 27 km/s per Mpc. Thus the theory’s predicted value of H from
first principles is in good agreement with the observational val-
ue. However, it should be noted that in the solar flares en and the
effective mass em  are much different than IG space.

Redshifts have now been induced in cold plasma in the labo-
ratory. A pulsed laser was fired at a crystal producing plasma
and the wavelength of the recombination lines measured. They
were seen to be redshifted with the degree of redshift increasing
with plasma free electron density [16]. There is thus evidence
from the laboratory that cold plasma induces redshifts and there-
fore gives support to the NTL theory.

8. Cosmic Microwave Background (CMB)
Whilst not of particular interest to us here with regard to the

solar flares, NTL also predicts the CMB. The recoiling electron
will be brought to rest by Coulomb interactions with all the elec-
trons contained within a Debye sphere of radius λD. The deceler-
ating electron will emit transmission radiation (TR) i.e. brem-
strahlung. There are two emission channels of the system, ‘intrin-
sic emission’ by the decelerating electron, and ‘emission by the
medium’ where the background electrons radiate energy.

The interactions between light and the electrons are non-
relativistic and the initial and final states of the electron belong to

the continuous spectrum. The photon frequency of the transmis-
sion radiation fcmb is given by:

( )( )2 2 1 /2 –  ’cmb ehf m p p= (24)

where ep m v=  and ep m v′ ′=  are the initial and final momentum
of the electron [17].  The electron returns to rest after absorption
and reemission and so the wavelength of the transmission radia-
tion λcmb is given by:

2   2 /cmb em c h = (25)

Light of wavelength 5x10-7m gives rise to TR of wavelength
0.21m. In IG space, the dominant background photons are mi-
crowaves, having peak energy of 6x10-4 eV and a photon density
of about 400 per cm-3 [18,19].  In this theory, these background
photons (λ = 2.1x10-3 m) would be given off as TR by a photon of
wavelength 5x10-8 m (i.e. Ultra Violet radiation) interacting with
an electron.

Interestingly, the CMB has a black body form of radiation and
it is known that plasma emit Black Body radiation as the clouds
will be in thermal equilibrium. To quote, “when every emission is
balanced by an absorption by the same physical process – this is the
‘principle of detailed balance. The radiation spectrum must have a black
body form in thermodynamic equilibrium.” That is when the emis-
sion of a photon is due to the absorption of a photon, the emis-
sion will be black body [20].

9. Discussion
We see that the NTL theory predicts a quantised redshift of

eh m c on each photon – electron interaction where em  is the
effective mass of the electron. In IG space where the plasma is
very sparse em  has the value close to the rest mass of the elec-
tron. However, as the plasma increases in density, electrostatic
forces between the ions increase the effective mass of the electron
and so the quantised shift in wavelength on each interaction de-
creases. This is why we observe no redshift when light travels
through glass. The electrons are bound in atoms which are
bound in the block of glass. Just as in the Mössbauer effect, the
effective mass becomes the mass of the block of glass and no re-
coil takes place and thus no energy is lost by the photons.  The
plasma around the Sun is denser than that in IG space but not too
dense so as to prevent redshifts taking place. However, the
quantised shift on each interaction will be less and thus the re-
sults of both flares are consistent with NTL but not the BB theory.
All lines support a quantization in shifts in wavelength of 2.0x10-

16 m. Interestingly, whilst the 12C lines of 2002 and 2003 differ in
their redshifts and actual shifts in wavelength, the two results
still demonstrate the quantisation pattern with the 2003 result
showing a periodicity of eleven whilst the 2003 result shows a
periodicity of nine.

The redshifts in the gamma emission lines give direct evi-
dence for the NTL theory not only in their quantisation. The red-
shifts are too big to be due to any mainstream property (Doppler,
gravitational, expansion) and act in a direction on a direct line of
sight - where the particles themselves are moving across it. The
redshifts are intrinsic and we see that they obey the essential
property that the shift in wavelength is directly proportional to
the actual wavelength in order to comply with the Hubble law.
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In New Tired Light the collision cross sections are proportional to
the wavelength of the photon. A photon with twice the wave-
length makes twice as many collisions in traveling the same dis-
tance and thus undergoes twice the shift in wavelength. The data
falls into two sets with each set forming their own value for the
redshift z. ( 34.3 10z x −=  and 31.2 10x − ). Again, this is inconsistent
with the Big Bang theory but consistent with NTL which explains
the data sets as being due to the elements being at two different
levels in the solar plasma.  O, C, Ne and Mg travel furthest
through the plasma and undergo greater shifts in wavelength
than those produced by Si and Fe.

Isotope Shift in λ
Δλ/10-16 m

Periodicity in
the shifts of
2/10-16 m

28Si (2002) 8
88.6+

−
4.0
4.04.3+

−
16O (2002) 6

512+
−

3.0
2.56.0+

−
16O (2003) 9.5

9.511.9+
−

4.7
4.85.8+

−
56Fe(2002) 10

1216+
−

5.0
6.08.0+

−
12C(2002) 7

622+
−

4.0
3.011.0+

−
12C(2003) 2.7

2.717.8+
−

1.4
1.48.9+

−
20Ne(2002) 8

824+
−

4.0
4.012.0+

−
24Mg(2002) 13

1536+
−

6.5
7.518.0+

−

Table 5.  Periodicity in redshift for all data

Of particular importance is the line widths. In the Big Bang
Theory, Doppler etc the shift in wavelength should not affect the
line width – but it does. For lines undergoing large shifts in wa-
velength there is a linear relationship between ∆ and N  as
predicted by NTL. This is clear, direct evidence for New Tired
Light.

10. Conclusion
These solar flares form an enigma in mainstream astrophysics

as they produce redshifts which cannot be explained. However,
they provide direct evidence in favour of New Tired Light.

• The flares give evidence of quantisation in the shifts of wave-
length – as predicted by New Tired Light but not by main-
stream theories.

• The redshifts appear to be intrinsic since they occur along a
line of sight and not perpendicular to the solar surface.

• The intrinsic shifts in wavelength are proportional to the ac-
tual wave length as predicted by New Tired Light even though
the data falls into two distinct data sets.

• The Big Bang Theory and other mainstream theories do not
predict a link between line width (FWHM) and shift in wave
length ∆ . New Tired Light predicts FWHM values to be di-
rectly proportional to N . For large shifts in wavelength this
data shows there is a linear relationship between the two and
thus supports New Tired light over other theories.

• To these results we must add the previous successes of New
Tired Light such as successfully predicting the Hubble Law
and value of the Hubble constant and the CMB and redshifts
have now been reproduced in the laboratory.
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