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[image: image1.emf]The quasars are accreting neutron stars.

Or

Explaining a lot of observations using an 

elementary light-matter interaction.
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(see: arxiv:physics/0503070)


2


[image: image2.emf]11m.

1. Physics.

1.1 Parametric (i. e. Coherent) light-matter interactions.

1.2. Recall of the refraction in classical and semi-classical theories

1. 3. The Coherent Raman effect on incoherent light.

1. 4. Interaction of EM fields propagating in atomic hydrogen.

2. The quasars are accreting neutron stars.

2. 1 Model of accreting neutron star (accretor).

2. 2 Spectrum of an accretor.

3. Other Redshifts.

3. 1 Proximity effects (Very Red Objects).

3. 2 Variations of frequency shifts on the solar disk.

3.3 Kotov effect.

4. Blueshifts, amplification of thermal radiation.

4. 1 Dust surrounding bright, much redshifted objects.

4. 2 Blueshift of the radio frequencies of Pioneer 10 and 11 probes.

4. 3 Anisotropy of the microwave background (bound to the ecliptic).

4. 3 Anisotropy of the


3


[image: image3.emf]Definition : The phases of all involved electromagnetic modes 

(beams) have the same relation at all active molecule.

***********

Comparison with the incoherent interactions:

- Addition of the amplitudes rather than the intensities : for N 

molecules,  the global intensity is multiplied by N.

- The wave surfaces are preserved : No blur of the images.

**********

1.1 Parametric (i. e. Coherent) light-matter interactions. 

(examples : refraction, photon echoes, phase conjugate mirror, 

down conversion of frequencies ...)
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[image: image4.emf]A single interacting mode : Trivial case of refraction, lasers.

Several interacting modes : Tricks are needed to adjust the 

wavelengths, eliminate the dispersions, for instance use of 

ordinary and extraordinary indices of a crystal.

*********

Here:

- The coherence is preserved supposing that the time-coherence of 

the light (i. e. the length of the light pulses) is “shorter than all 

relevant time constants”

(G. L. Lamb, Jr., Rev. Mod. Phys., 43 , 99 (1971)).

- We suppose that the matter returns to its initial state after the 

interaction. Thus, the matter plays the role of a catalyst.
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[image: image5.emf]1.2. Recall of the refraction in classical and semi-classical theories.
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[image: image6.emf]Semi-classical : perturbation by an electromagnetic field

Suppose that the N molecules are initially in the same non-degenerate 

stationary state.

Single molecule : Its initial state is slightly mixed with excited states, 

proportionally to the exciting amplitude.

Set of N molecules : The N-degeneracy of the initial state is broken 

to produce a “state of polarisation” 



able to radiate using the 

initial wave surfaces.

Remark: the weakest light beams are refracted by a polarisation of N 

molecules; the energy required to polarise a single molecule is not 

quantified because a state of polarisation is not stationary.
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[image: image7.emf]1. 3. The Coherent Raman effect on incoherent light

.

Several beams induce several polarisation states which interact.

As the polarisation state have the same parity, the interaction must 

be of  Raman type, for instance quadrupolar electric.

To agree with thermodynamics, the beams which have the highest 

temperature (computed from Planck's formula) transfer energy to the 

coldest beams, without quantification.

The interaction of a particular beam may be considered as a virtual

Raman   transition which transforms a part of the Rayleigh coherent 

scattering into a Raman coherent scattering.  Resulting amplitude :
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The interference  produces a single frequency !

Two Lamb's conditions of coherence:

The length of the pulses must be shorter than 

- the Raman period, (previously written |



t| << 



- the collisional time . (the collisions break the coherence)
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[image: image9.emf]A'' = A cos (
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The relative frequency shift 



k'dx



is proportional

to the Raman frequency 



and does not depend on the frequency

of the light 



if the dispersion of the optical constants is neglected.

May be confused with Doppler shifts !

Two Lamb's conditions of coherence:

The length of the pulses must be shorter than 

- the Raman period, (previously written |



t| << 



- the collisional time . (the collisions break the coherence)
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[image: image10.emf]Active

medium

(catalyst)

Easy experiment using femtosecond lasers.

The coherence time of ordinary light, is of the order of a few

nanoseconds, so that the active medium must :

- be a low pressure gas (rough order of magnitude : 100 Pa)

- have a Raman resonance lower than 1 Ghz.

In astrophysics, the 1420 Mhz of atomic hydrogen is too high.

The 178 Mhz (2S), 59 Mhz (2P

1/2

) and 24 Mhz (2P

3/2

) are very

convenient. This excited atomic hydrogen will be noted H*.

Cold: blueshifted

Hot: redshifted
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[image: image11.emf]Find excited atomic

hydrogen H* to explain 

the red- and blue-shifts !

Generally the high frequencies (light) have a high Planck's 

temperature and are redshifted while the low frequencies 

(radio, thermal background) are blueshifted. 

The blueshift of the background radiation is a heating.
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[image: image12.emf]1. 4. Interaction of EM fields propagating in atomic hydrogen.

The simultaneous frequency shift and absorption write

lines having the width of the redshift : wide and weak, 

they are  generally not visible.

The Lyman 



absorption necessary to generate H* needed for a 

permanent shift requires the absorption of a constant intensity 


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[image: image13.emf]Absorption of a continuous spectrum by the Lyman lines.

A previously written line forbids the absorption of 



I :

The shift stops and all lines are strongly written until shifts 

by other levels (n>2), or decays to H* restart a fast shift.

A trivial computation shows a periodicity of lineshifts 0.062
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[image: image14.emf]2. The quasars are accreting neutron stars.

2. 1 Model of accreting neutron star (accretor).

A hot dense core: radius 10km, mass of the Sun, surface 

temperature > 1MK.

The accretion of dirty hydrogen which heats the surface,

emitting X rays, produces a dynamical atmosphere thicker

than a static one, in which the temperature decreases

with the radius.
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[image: image15.emf]2. 2 Spectrum of an accretor.

Close to the kernel: Sheet of very hot, ionised gas gas. 

No H* : sharp lines.

T 



If the pressure is high 

enough, H* is produced thermally : Permanent redshift, no 

visible line.



Hydrogen is ionised, H* 

produced by Lyman 

absorption. Multiplication of Lyman lines  with a periodicity of

shifts product of 0.062 by an integer.

The decay from the n=2 levels decreases much where the

pressure becomes low, so that the ratio 

(mean absorption/frequency shift) decreases: the mean 

intensity in the Lyman forest increases until H

2

appears.
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[image: image16.emf]At relatively high pressures (100 Pa), the redshift is weak, 

the absorption large, the lines are strong, saturated 

(i. e. Their Planck's temperature get, in their centre the

temperature of the gas)

As the emissivity of the kernel is low, the temperature of the 

light may be higher (emission) or lower (absorption) than the

temperature of the gas.

It is the “broad lines” of the quasars. They are mixed into a 

single line in a radio-loud quasar which ionises the hydrogen 

at these pressures.

Conclusion : All spectral properties of the quasars are explained

without dark matter, variation of the fine structure constant ...

As the micro-quasars, the quasars are close old stars.
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[image: image17.emf]3. Other Redshifts.

3. 1 Proximity effects (Very Red Objects).

A very hot object (quasar) provides energy at the Lyman 



frequency. Thus, the objects are redshifted while their light

crosses H* produced by the Ly 



pumping.

3. 2 Variations of frequency shifts on the solar disk.

Beside the relativistic and Doppler shifts, a redshift 

proportional to the path of the light through the photosphere

is observed. The external part of the photosphere contains H*.
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[image: image18.emf]3.3 Kotov effect.

The emission of the stars has a periodicity of 160 minutes 

(unknown origin) which is not redshifted.

The frequencies of the light pulses is decreased by the CREIL,

but the distances of the origins of the pulses is unchanged. 

A Doppler effect would change these distances.

4. Blueshifts, amplification of thermal radiation.

4. 1 Dust surrounding bright, much redshifted objects.

A large redshift of bright objects transfers much energy to

the background radiation around these objects. 

This radiation may be heated up to several hundreds of K.

No need of hot dust whose stability is discussed.
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[image: image19.emf]4. 2 Blueshift of the radio frequencies of Pioneer 10 and 11 

probes.

The cooling of the solar wind at the limits of the solar system

produces H* which transfers energy from the solar light to the 

radio waves.

4. 3 Anisotropy of the microwave background (bound to the 

ecliptic).

The anisotropy of the density of H* created by the solar wind

is bound to the anisotropy of the solar corona.
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[image: image20.emf]For more (references ...) see  arxiv:physics/0503070  

(attention : physics, not astro-ph)

Conclusion:

To use the CREIL effect, look for H*

Simple and powerful


