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It seems that space probes have an anomalous acceleration between around 10 and 15 AU. This results from an electromagnetic evaluation of distances and speeds which assumes that microwaves propagate in a low pressure transparent medium. In this region, solar wind generates excited atomic hydrogen, hyperfine resonances of which transfer, by Coherent Impulsive Stimulated Raman Scatterings (ISRS), energy from solar radiation to hyperfine levels, then microwaves.

Anomalous accelerations of space probes are a trick of light.

Introduction

Many theories try to explain an anomalous acceleration of Pioneer probes [START_REF] Anderson | Study of the anomalous acceleration of Pioneer 10 and 11[END_REF]: non-isotropic radiation of spacecraft heat produced by its radioactive electrical sources, or received from the Sun, for instance [START_REF] Scheffer | Conventional forces can explain the anomalous acceleration of Pioneer 10 by non-isotropic radiation of spacecraft heat[END_REF], variation of Newton's gravitation law thought no other observation proves it,and so on . . . . J. D. Richardson et al., page 73 of [START_REF] Richardson | The Solar Wind in the Outer Heliosphere at Solar Maximum Solar Wind Ten[END_REF], wrote about a model of proton temperatures observed by Voyager 2: "Although this model generally works very well, it does not explain all the features of temperature profile, such as the large rise near 10 AU." . An explanation is: protons and electrons may combine into atoms and vice versa; assume that equilibrium of reaction happens in a negligible range of temperatures. There, in solar wind, exothermic capture of electrons by protons makes atoms and compensates adiabatic cooling. Coincidence with region in which "anomalous acceleration" starts, suggests a study of possible frequency shifts by excited hydrogen atoms. We propose a spectroscopic explanation of Pioneer probes "anomalous accelerations" by a frequency increase of microwaves used to compute their distances and speeds, using only a physical effect used in laboratory experiments,with however very different values of variables: Impulsive Stimulated Raman Scatterings (ISRS) [START_REF] Yan | Impulsive Stimulated Scattering: General Importance in Femto-second Laser Pulse Interactions with Matter and Spectroscopic Applications[END_REF]: a spatially coherent Raman effect described in next section, may produce frequency shifts of exciting light. Two ISRS may combine into a parametric effect by which frequencies of two beams are shifted so that total entropy increases.

Impulsive Stimulated Raman Scattering (ISRS).

Light scattered by a Raman resonance has generally a wavelength different from exciting light (Exception : well chosen ordinary and extraordinary rays in a crystal.) . Thus difference of phase between light scattered coherently at points A and B of a ray is proportional to length of arc AB. If this difference is π, scatterings cancel. It is useless to use a long path, a weak Raman cannot be observed. However, use of pulsed light allows to add frequency shifts. G. L. Lamb proposed a more 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].

3 ISRS of ordinary, thermal origin light.

Self interference of ordinary light in a Michelson interferometer works if difference of paths corresponds to around 1 nanosecond time of propagation, so that this light may be represented by 1 nanosecond pulses. Chemists observe commonly ISRS on gas using metric cells and 10 femtosecond light pulses. Thus, observation of ISRS using natural pulses of ordinary light requires "involved time constants" k ≈ 1ns/10f s = 10 5 times larger than using 10 fs laser pulses. Involved time constants are: i) free path time of gas molecules: pressure, thus ISRS must be reduced by factor k. ii) Period of Raman resonance. It must be reduced by factor k, which has, at equilibrium two consequences: distance of levels which produce Raman resonance must be divided by k, and, close to equilibrium, difference of population between these levels is divided also by k. Assuming an equal order of magnitude of other parameters, ISRS is k 3 = 10 15 times weaker than in laboratory conditions: Astronomical paths are needed for observation of ISRS using pulses which make ordinary light.

4 Interactions of heliosphere with sunlight and radio-waves exchanged with probes. 6 Conclusion.

This explanation by ISRS of so-called "anomalous accelerations of probes" uses only laws of physics verified in labs, only some orders of magnitude of variables are modified. Thermodynamics is respected : Using Planck's law to define temperature of an electromagnetic ray from its frequency and its spectral radiance, energy flows from hot, solar electromagnetic waves to colder microwaves.

  Distances between Earth and probes are evaluated by time-propagation of 2.11 GHz then 2.29 GHz EM frequencies. Frequencies of these waves are increased by coherent Raman de-excitations of hyperfine levels simultaneously excited by 1 ns sunlight pulses, so that Lamb's conditions are fulfilled.

	5 Coherent Raman frequency shifts of radio
	waves received or emitted by the probes.
	Temperature of sunlight deduced from Planck's formula, using frequency and
	spectral radiance is nearly the same than close to the Sun because, without
	absorption, radiance does not change during propagation of a ray. Hyperfine
	frequency in ground state of H atoms (1420 MHz) is too high for Lamb's
	conditions. On the contrary, hyperfine frequencies in first excited state ( 178
	MHz (1,7m) in 2S 1/2 , 59 MHz (5 m) in 2P 1/2 and 24 MHz (12 m) in 2P
	3/2 ) are convenient: hyperfine levels are excited during 1ns light pulses.