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Propagation of light in a very low pressure gas
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A light ray emitted by a very hot source seen in a small solid angle, excite coherently molecules of a low pressure gas (Einstein 1917). A wave surface generates coherent Huygens wavelets. Envelope of wavelets is a new wave surface. In low atmosphere, collisions generate selection rules which de-excite molecules by Rayleigh or Raman process. In stratosphere a lack of collisions blackens sky and preserves planes and parallel wave surfaces. Raman mode remains in ray, frequency reduced by a quantum of molecular resonance. A very large number of weak interactions almost uniformly redshifts spectra.

Introduction.

Some astrophysicists have tried to explain so-called "cosmological redshift" by many Raman effects without taking spatial coherence into account. But each usual Raman interaction not only excites a molecule during a collision, but also disperses, into all directions, the rest of quantum of absorbed radiant energy: the blue of sky hides the stars! Can we, as a ray is refracted by very low pressure monoatomic molecules H, use spatial coherence to extract from a ray only the quantum of energy exciting a molecule ?

Propagation of Huygens waves.

Huygens divides a wave surface S1 into equal elements which are secondary sources of spherical "wavelets". The wave propagation from the elements of S1, constructs at given start and observation times, spheres whose envelope is a wave surface S2. Molecules of low pressure gas, located on wave surface S1 can also absorb a fraction of incident wave, then emit wavelets coherently. Thus, wave surfaces are plane, parallel.

Coherent Raman effects.

"Coherent Raman effect" has at least two meanings: -In microscopy, assume that a mode M of a laser having frequency m excites a molecule having a natural frequency s. A coherent laser mode S at frequency m ± s stimulates a Raman emission of a quantum at its frequency. M ans S may be modes of a same ray.

-Star rays are perfectly temporally incoherent, all frequencies are present. Interaction of a mode M of frequency m with low pressure interstellar gas is spatially coherent. If the gas has a resonance frequency s, a Raman coherent amplification of an incident mode at frequency m ± s is possible. The perfect incoherence of star rays provides this frequency in incident ray. Thus, the ray exchanges a quantum of energy m-s. As temperature of star radiation is larger than temperature of atom, assumed close to background temperature, light loses this quantum.

4. Huygens direct study of coherent Raman in low pressure gas.

In 1917, Einstein showed that the propagation of light in a gas under very low pressure is coherent: the molecules located on a wave surface emit wavelets in phase, while the emissions in a denser gas can be out of phase by collisions, etc. In a Raman interaction with a gas at low pressure, each element of S1 emits, not only the Huygens wavelets whose amplitude is reduced by molecular absorption, but also coherent quanta of atomic emissions forming wavelets having the same phase (spatially coherent). Without modification of geometry, a quantum is replaced by a lower quantum (and atom is excited). While usual Raman effect diffuses the reduced frequencies into all directions offered by a collision, this coherent Raman effect emits into exciting ray frequencies reduced by atomic interaction. If atomic frequency is low, very many interactions, slightly more likely at high frequencies, reduce all frequencies of spectrum, what preserves its appearance. Atoms easily lose their excitation in thermal radiation, entropy increases.

Interactions of stellar light in interstellar space.

Relative frequency variations (by redshifts) Z () = (    ) /  of the Lyman lines of atomic hydrogen in the quasar spectra are given with good precision by Karlsson's formula Z (n) = nK where n is an integer of a series 3, 4, 6, ... and K: Karlsson constant 0.062. Rydberg's formula shows that these redshifts bring, for n = 3 or 4, frequencies of absorbed lines Lyman  or  to frequency . So the absence of energy at frequency  stops the redshift: these are 2P atoms that redshift light. 6. "Lyman Forests" of quasars.

These "forests" show strongly absorbed lines almost equidistant. The interpretation is very simple, it only assumes that the radiation of a very hot star passes through a large, very low pressure cloud of initially cold atomic hydrogen: 1) Lyman absorption pumps H atoms from 1S states to 2P states. These atoms will produce redshifts during following stages by their resonances of the order of 1GHz (Lamb shift (1.06 GHz) , fine structure (11 GHz), ...).

2) The gas amplification coefficient for Lyman  emissions increases.

3) As in a polar aurora, an improbable collision of atoms initiates a flare (observed!). 4) During flare, the gas becomes very absorbent (like a pink ruby turns black when it emits a laser beam); a spectrum forest line becomes black. We come back to 1) to add other dark lines into Lyman forest of quasars.

Conclusion

Elementary spectroscopy simply explains so called "cosmological redshifts" by a lot of Raman coherent interaction by H atoms in 2P states. Hubble's rule evaluates column densities of H2P . Wrong rule exaggerates distances close to hot stars, exaggerates the size of spiral galaxies which closer, thus smaller, are stable without dark matter.