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Introduction

The author read several articles from the 20th century which proposed an explanation of stellar redshifts using Raman interaction of stellar rays with molecules. Other authors criticized them because Raman effect emits light into many directions, dissipating too much energy. All were wrong in forgetting Einstein's theory of optical coherence in low pressure gas: Spatially coherent Raman effect in interstellar gas must be used, it solves a lot of problems.

2 Are quasars redshifts quantized ?

2.1 Periodicities of quasar lines redshifts.

Burbidge [START_REF] Burbidge | The Distribution of Redshifts in Quasi-Stellar Objects, N-Systems and Some Radio and Compact Galaxies[END_REF] and Karlsson [START_REF] Karlsson | Possible Discretization of Quasar Redshifts[END_REF][START_REF] Karlsson | Quasar redshifts and nearby galaxies[END_REF] studied redshifts (relative frequency shifts reducing light frequencies) of light emitted by stars. Karlsson's formula shows that redshifts frequencies are often quantized, with values given by formula Z(n) = nK, where n is an integer of serie 3, 4, 6, ... , and Karlsson's constant K = 0.062.

Result for n = 3 or 4 is specified using Rydberg's formula:

Z (β,α) = (ν β -ν α )/ν α = [(1 -1/3 2 -(1 -1/2 2 )]/(1 -1/2 2 )] ≈ 5/27 ≈ 0.1852 ≈ 3 * 0.0617; Z (γ,α) = (ν γ -ν α )/ν α = [(1 -1/4 2 -(1 -1/2 2 )]/(1 -1/2 2 )] = 1/4 = 0, 25 = 4 * 0.0625;
Thus, Karlsson's formula, which works well for n = 3 or 4 introduces a relation between redshifts and spectroscopy of H atom. This relation results also from observations by P. Petitjean [START_REF] Petitjean | Le contenu baryonique de lunivers révélé par les raies dabsorption dans le spectre des quasars[END_REF] of layerings of spectral lines having different redshifts.

Mechanism of redshifts: "Stimulated Raman Loss"

(SRL) [START_REF]Coherent Raman Scat-tering Microscopy[END_REF] also named "(spatially) Coherent Raman Effect on (temporally) Incoherent Light" (CREIL) [START_REF] Moret-Bailly | Propagation of light in low pressure ionised and atomic hydrogen. Application to astrophysics[END_REF] Atoms in 2P states produce redshifts of spectra :

Set F any frequency in spectrum of a ray. A quantum at frequency F excites by a Raman coherent interaction a molecular resonance of frequency f. Molecule returns a quantum at frequency F-f.

As interaction is spatially coherent, that is it involves in the same way atoms on wave surfaces orthogonal to exciting ray, this return must be spatially coherent, corresponding to an amplification of a frequency F-f of ray. This is a general property of optical coherence which may amplify an incident ray, but cannot initiate an arbitrary emission as a collision does.

As white light emitted by a star is perfectly temporally incoherent, its spectrum contains frequency F-f which is amplified by addition of intensities, emission of a quantum amplifying an existing mode of incident light.

Then, any quantum of energy hf transferred from observed ray to atom may be absorbed by a coherent or incoherent interaction with cold background light, so that entropy increases and atom retuns to its initial state.

Assuming that F is much larger than f, Raman does not depend much on F: redshift has a small chromatic dispersion.

A lot of convenient low energy interactions is available in 2P states of H atom:

* Fine structure: Energy in state 2P 3/2 is larger than in 2P 1/2 by 45 µeV (corresponding to frequency f=10,9 GHz, wavelength λ = 2,8 cm).

* Lamb shift : Energy in state 2S 3/2 is larger than in 2P 1/2 by 4,372 µeV ( f= 1.0576 GHz, λ = 28,37 cm).

* Hyperfine energy by coupling of nuclear and electronic spins: 5,9 µeV (f= 1,42 GHz, λ = 21cm).

3 Applications of spatially coherent spectroscopy in astrophysics.

New Hubble law.

Redshift by atoms is proportional to column density of H atoms in 2P states.

It may be added to cosmological one, or replace it. It shows that Hubble law exaggerates distances where density of H2P atoms is large, in particular close to hot stars. Thus:

-Spiral galaxies are closer to us. Smaller, their stability does not require dark matter.

-Bubbles inflate maps of galaxies.

-Being interactions with matter, redshifts by H2P atoms have a chromatic dispersion: there is no need to modify fine structure constant to explain the multiplet spectra of far stars.

Quasar forests of dark lines. (first approximation.)

Assume that star is very hot and surrounded by a thick region of low pressure atomic hydrogen.

-Lyman alpha light emitted by star pumps atoms to 2P states, so that alpha line is written into spectrum and amplification coefficient increases, as redshift.

-A very improbable collision starts a flare observed close to quasar. During the flare, absorption becomes high, it writes a dark line of "forest" in observed star light.

-De-excited atoms are pumped ... And so on: much simpler than present theory.

Conclusion.

Low pressure of interstellar gas makes light-matter interactions mainly coherent, thus similar to interactions in a gas laser.

-Hubble's law does not evaluate distances, but column densities of H2P atoms.

-Depending on abundance of excited H atoms, distances evaluated from Hubble's law must be modified:

-Closer, smaller, spiral galaxies may be stable without dark matter.

-Very bright stars inflate bubbles in maps of galaxies... And so on.
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