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Coherent interactions of low pressure atomic hydrogen with light emitted by an extremely hot black source

INTRODUCTION

For a long time, coherent interactions of light with gas were considered as negligible [START_REF] Menzel | The dilution of radiation in a nebula[END_REF]. After discovery of lasers, many applications were found [START_REF] Lamb | Analytical description of ultra-short optical pulse propagation in a resonant medium[END_REF], thought it remains discussions [START_REF] Lamb | Laser physics: Quantum controversy in action[END_REF].

Here, we study propagation of light emitted by the simplest source (a very hot blackbody), and propagating in the simplest medium (collisionless atomic hydrogen), because it seems that this work was never done. For this, we use only well known, theoretically and experimentally studied laws of physics.

IMPULSIVE STIMULATED RAMAN SCATTERING (ISRS).

A. Recall of ISRS.

The sum of two sinusoidal functions of time having initially the same phase and slightly different frequencies seems sinusoidal with an intermediate frequency before appearance of beats. Thus G. L. Lamb proposed a general condition of observation of spatially coherent spectroscopic effects by use of pulsed light: Length of light pulses must be shorter than all involved time constants [START_REF] Lamb | Analytical description of ultra-short optical pulse propagation in a resonant medium[END_REF].

The sharp lines representing the spectra of "monochromatic" incident and Raman frequencies are expanded by pulse cutting and interfere into a single broadened, intermediate frequency line.

ISRS is used in labs of chemistry to follow chemical reactions. It uses generally ≈ 10 femtosecond light pulses [START_REF] Yan | Impulsive Stimulated Scattering: General Importance in Femto-second Laser Pulse Interactions with Matter and Spectroscopic Applications[END_REF]. To respect thermodynamics, and use excited H atoms as a catalyst, energy sent to Raman resonant atoms is simultaneously returned to cold electromagnetic background radiation by an other ISRS.

B. ISRS of ordinary, thermal origin light.

Self interference of ordinary light in a Michelson interferometer works if difference of paths corresponds to less than 1 nanosecond time of propagation, so that this light may be represented by 1 nanosecond pulses. These pulses are around k ≈ 1ns 10 f s = 10 5 times larger than 10 fs laser pulses. Applying Lamb's condition, this factor reduces ISRS, thus increases length of path required for observation several times:

-collisional time of atoms must be increased, so that density of atoms is decreased.

-Raman resonance period must be increased, which has a direct consequence on energy, and an indirect one by reduction, at equilibrium, of populations difference of hyperfine levels generating quadrupolar resonances.

Assuming an equal order of magnitude of other parameters, ISRS is k 3 ≈ 10 15 times weaker than using pulsed lasers: Astronomical paths are needed for observation of ISRS using pulses which make ordinary light. Permanent frequency shifts of spectral elements of light, due to ISRS, produce broad, therefore weak absorptions of Lyman lines along light path.

C. Absorbtion of a Lyman alpha forest.

In the isotropic, collisionless gas, variation at Lyman alpha frequency of radiance of light emitted by star tends to increase entropy, so that temperature of atoms at Lyman alpha frequency, deduced from involved populations tends to reach light beam temperature (deduced from its radiance and frequency by Planck's formula) at Lyman alpha frequency. The source is assumed extremely hot; assuming no absorption before interaction with studied gas, spectral radiances are kept, so that temperature corresponding to populations in 1S and 2P states tends to temperature of star: the gas becomes a strong amplifier. As the gas is isotrope, collisionless, interactions with light must be coherent, so that variation dI of radiance I along a path dx is dI=±BIdx, where B is Einstein's amplification coefficient and sign indicates amplification or absorption, so that entropy increases. When B is large enough, a short, intense alpha emission in a mode close to observed mode starts, it may be observed, similar to spatially coherent flares of polar aurora. During emission, all other modes are strongly absorbed (competition of modes as in a laser), in particular a sharp line is absorbed in spectrum. After flare, Lyman alpha pumping of atoms restarts, redshifting light, a flare bursts, and so on: a lot of equidistant, saturated lines make a "forest" .

MULTIPLICATION OF MAIN LINES.

A. Role of previously absorbed lines.

During frequency shifts, absorptions are weak and too broad to be observed, or intense and sharp, during flares. It may be previously absorbed lines (Lyman β , γ, or from other gas) that ISRS shifts to Lyman alpha frequency, so that pumping of atoms to 2P state and ISRS stops. During this stop gas lines are normally absorbed. However the preceding sentence is slightly false if there is some energy at Lyman beta frequency: Atoms are pumped to states in which hyperfine frequencies are lower, less efficient for ISRS, than in 2P state. Absorptions, possibly saturated during this weak ISRS, reproduce approximately the width of initially absorbed line.

B. Mechanism of multiplication of main lines.

The closest absorbed line of ν frequency higher than Lyman alpha ν α frequency (Lyman beta just absorbed for instance) is shifted to Lyman alpha, so that shift stops. Assuming a rule of spectral shift identical to Doppler, all absorbed frequencies have been multiplied by the ratio ν α ν . Gas lines are absorbed. Successive operations provide absorbed frequencies close to frequencies of relatively broad lines observed in quasar spectra. This computation of frequences is more general and precise than empirical Karlsson's rule. But a precise comparison of results with spectra of quasars shows a need for small systematic corrections of frequencies done by a dispersion law. This is not astonishing because origin of redshifts is an interaction with matter, as refraction.

CONCLUSION

This simple study of coherent interaction between light emitted by a very hot source and atomic hydrogen provides a spectrum very similar to quasar spectra using only rules of usual spectroscopy.

What follows is a dream of a spectroscopist about astrophysics, assuming that Raman redshifts are larger than ΛCDM redshifts.

*Distorsion of fine structure of atomic spectra emitted by quasars results from an interaction with matter, as refraction. It may result from this interaction: no need of variation of fine structure constant.

*Assume that so-called Hubble's redshifts measure not a distance, but column density of H atom in 2P states:

-Excited H atoms are abundant in neighbourhood of very hot stars, so that radial distances are locally exaggerated close to these stars: Bubbles in maps of galaxies are optical illusions.

-Distances of spiral galaxies are exaggerated: They are smaller than supposed, stable without dark matter.

-Redshifts deduced from Karlsson's empirical rule may be written Z(p,q) =p(3K)+q(4K) where p and q are non-negative integers, and K: Karlsson's constant. As 3K and 4K are redshifts which transform Lyman β and frequencies into α, we agree with tjis formula for p or q =1. But Burbidge and Karlsson did not compute exactly the result of successive redshifts.
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