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the initial crystal lattice excitation energy by plasma ions into a much higher excitation energy (into the second,
the third, and so on energetic modes). The theoretical interpretation of this mechanism was suggested by
P.Hagelstain (P. Hagelstain phonon laser).

The spectra were repeatedly recorded during the Glow Discharge operation and after the Glow Discharge
current switch off (for up to 20 hours afterwards). This substantiates existence of excited energetic levels in the
cathode solid medium after the Glow Discharge current switch off.

Fig.4. a shows the X-ray dose absorbed by TLD detectors covered with Be foil of various thickness; b
represents the X-ray emission energy dependence upon the discharge voltage (measurement made by TLD
detectors with Be foil shields ). The X-ray dose absorbed by TLD detectors covered with Be foils of various
thickness with Pd-D system, at current of 200mA, the exposure time of 6000s. 1 represents the discharge
voltage of 1750V, 2 – at 1770V, 3 – at 1650V, 4 - at 1530V, 5 - at 1400V , 6 - at 1250V, 7 – at 800V.
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Fig.7. The outline of X-ray spectrum registration from the Pd cathode sample using the curved mica crystal
spectrometer. (a, b, c, d) – during the GD operation, the exposure time is 18000 s .
a - during the GD operation in D2; b, c, d, - the Pd cathode samples are not deuterium pre-charged. (b) - shows
GD in Ar, (c) – stands for GD in Kr, (d) – represents GD in Xe, (e) - is the spectrum registered after the GD
current switch off (in D2).
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Fig.8. X-ray reflection spectra. GD Voltage is 2350 V, GD Current is 150 mA. Exposition time is 18000 sec.
a – shows thec spectrum of Al-D Glow Discharge system, b – represents Ni-D system, c – denotes V-D
system.
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Thus, it was experimentally shown, that the Excess Heat power production was determined by two
processes: 1) deuterium should be loaded into the solid-state crystal lattice medium; 2) the crystal lattice should
get initial excitation, so that high-energy long-lived excited levels were created in the cathode sample solid.
These excited conditions could be created by an additional source (for example by a flux of inert gas ions).

Fig.10. Excess Heat Power in relation to the input electric power. Pd cathode sample, d = 9 mm, current is 50 -
100 mA; Deuterium pre-charged Pd cathode samples in Xe and Kr discharges.
1 - optimal (1100 - 1300 V) Glow Discharge voltage, 2 - not optimal Glow Discharge voltage.

Fig.11. Dependence of the output heat power to the input electric power ratio of the input electric power. 1, 2 -
Deuterium pre-charged Pd cathode samples in D2 , Xe and Kr discharges, d = 9 mm, current is 50 - 100 mA.
1 - optimal (1100 - 1300 V) Glow Discharge voltage, 2 - not optimal Glow Discharge voltage,
3 - Not deuterium pre-charged Pd cathode, Kr discharge.
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Fig.12. Correlation of the cathode output heat power to the input electric power.
1 – Deuterium pre-charged Pd cathode samples in D2, Xe and Kr discharges, d = 9 mm, current is 50 - 100 mA.
1 – Optimal (1100 - 1300 V) Glow Discharge voltage, 2 – Not deuterium pre-charged Pd cathode, in Kr
discharge.

Fig.13. Dependence of the output heat power and the input electric power ratio of the Glow Discharge
voltage. Deuterium pre-charged Pd cathode samples in D2, Xe and Kr discharges, current is 50 - 100 mA.

EXCESS HEAT MEASUREMENTS IN EXPERIMENTS WITH
HIGH VOLTAGE ELECROLYSIS

The Pd cathode emission spectrum shows that the most intensive radiation comes from the Pd excited level
ranging 1.2 – 1.5 keV. The highest Excess Heat values in high-current Glow Discharge were registered at 1100
- 1300 V GD voltage (the energy of plasma deuterium ions bombarding the cathode surface). These results are
in good agreement with Excess Heat measurements obtained in experiments with high-voltage electrolysis at














