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So-called "cosmological redshifts" by coherent spectroscopy
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Karlsson's 3K or 4K redshifts push Lyman beta or gamma absorbed lines of H atom, to alpha line. In space, during this shift, Lyman alpha absorption excites H atoms to 2P states. Coherent exchanges of hyperfine quanta of energy between 2P 1 2 and 2P 3 2 levels, produce, by Raman interactions, small decreases of a frequency of studied ray, and small energy increases of background light, so that entropy increases. Thus Hubble's redshifts evaluate column densities of excited H. No need of dark matter, variation of fine structure constant, and so on.

Introduction

Einstein studied optical coherence in 1917. Recall some properties developed for studies of lasers. In a gas: * Incoherent emissions of light require collisions of molecules, so that, for instance, background of sky is dark in stratosphere.

* Coherent emissions are amplifications of incoming rays (emitted, in lasers, by an optical cavity, initially excited by zero point field or an incoherent emission). Amplified ray may become super-radiant, thus induce super-absorptions of most rays propagating in medium.

Super-radiance and super-absorption are well observed in light pumped lasers (Ruby, Neodyme, dye,...). Thus, pink ruby becomes dark while the laser works.

An example of optical Raman coherence is interaction in a bi-axial crystal, between two mixed rays having different frequencies and polarization but same wavelength: A large fraction of energy of pumping laser is transferred to a laser-like beam, of adjustable frequency. This verifies that a Raman interaction preserves coherences and a constant phase relation between exciting and scattered light. 1 2 Frequency shifts in interstellar, low pressure atomic hydrogen, without coherent spectroscopy.

2.1 Observation of redshifts.

Burbidge [1] and Karlsson [2] studied redshifts (relative frequency shifts) of light emitted by stars. Karlsson's formula shows that redshifts are often quantized, with values given by formula Z(n)= nK, where n is an integer of serie 3, 4, 6, .., and K Karlsson's constant 0.062. This result for n=3 or 4 is verified for H atom 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;
But formula works well only for n = 3 or 4 ! 2.2 Interpretation of Karlsson's formula: Origin of redshifts.

Redshifted Lyman beta line is not observed because it is exactly shifted on alpha line of H atom. Many such coincidences show that absence of alpha absorption stops redshifts: redshifts require a Lyman alpha absorption generating H atoms in 2P state .

Improvement of Karlsson's formula.

Karlsson's formula does not work well for n > 4 because successve redshifts do not add units to n in Karlsson's formula. Assuming that redshifts add as successive Doppler redshifts, better redshifts, thus good spectra, are obtained. However, at low frequencies it appears a systematic error which may show that redshifts have a chromatic dispersion. This should be verified with very good spectra.

3 Redshift mechanism.

We name light emitted by a very hot dark body, including all spectrum: white light.

3.1 Structure of white light.

Self interference of white light in a Michelson interferometer shows interferences if difference of paths corresponds to less than 1 nanosecond propagation time, so that this light may be represented by 1 nanosecond pulses. Thus Fourier spectrum of white light is over 1 GHz.

3.2 Coherent interaction of a white light beam with H atoms in 2P state.

Suppose that a white light beam crosses very low pressure atomic hydrogen, relatively cold (3 000 K -40 000 K), so that it pumps, by Lyman alpha absorption, a lot of atoms to 2P states. An atom pumped by a Raman interaction from 2P 1/2 state to 2P 3/2 decreases light energy by 45.10 -6 eV. For instance, at 1240 nm where the quantum of energy is 1 eV, this decrease is negligible as the thickness of a snowflake on a road. But infinitesimal flakes add ... Atoms lose energy by transitions from 2P 3/2 to 2P 1/2 , increasing by various ways background radiation energy, in accordance with thermodynamics.

This works as long as 45.10 -6 eV is considered as low, compared to light quantum of energy.

4 Applications.

Quasar spectra.

Suppose that a very hot source is surrounded by low pressure, relatively cold atomic hydrogen.

By Lyman alpha absorption, density of atoms excited to 2P state increases until a coherent, superradiant, observable flare bursts at Lyman alpha frequency. During the flare, absorption of gas at superradiant frequency becomes very large, so that a sharp, dark line of a "Lyman alpha forest" appears. After the flare, de-excited gas is pumped, preparing a new flare, a new, shifted forest line, and so on, until a shifted absorbed line (for instance Lyman beta) reaches Lyman alpha frequency. Then redshift stops and spectrum of local gas is written into light.

If shifted emission spectrum is bright at Lyman beta frequency, atoms in third excited state provide a weak redshift which pushes absorbed line off Lyman alpha frequency, so that redshifts by 2P atoms restart.

The process stops if total redshift pushes to beta frequency a spectral region off light emission of quasar.

New Hubble law.

This mechanism may be added to cosmological redshift, or replace it. It shows that Hubbles law exaggerates distances where density of excited atoms is large, in particular close to hot stars. Thus:

-Spiral galaxies which generate a lot of excited H atoms are closer, smaller so that their stability does not require dark matter, dark energy ...

-Bubbles created by exaggerated distances inflate maps of galaxies that become spongy.

Anomalous accelerations.

Outside Strömgren sphere of the Sun, protons and electrons of solar wind are cool enough to combine into excited hydrogen. This hydrogen is able to transfer energy from sunlight to microwaves used to evaluate distances and speeds of Pioneer probes. Thus these probes seem have an anomalous acceleration.

Conclusion.

A full study of the use of coherent spectrosvopy interstellar gas is necessary to understand many observations. It is hard to understand why astrophysicists ignore Einstein's coherent spectroscopy which is needed to study very low pressure interstellar gas. In a future paper, we will show that "black holes" are optical traps: Is SNR1987A a star surrounded by gas working as a light-pumped gas in a laser or a fantastic "black hole" ?
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