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Interaction of quartz crystals with bio-fields.

II. Differential measurements on pairs of commercial quartz oscillators.
New vision on material science opens a new era in the knowledge of Life.

In the previous note [1] preliminary experiments were carried out on several
resonators in view to evidence the influence of daily variations of bio-fields on their
dc voltage-current characteristics. The promising results were obtained with
differential amplifiers on each resonator by compensating with Uref for output Udc
adjusted as close as possible to zero. This maneuver was very difficult and resulted
Udc values were affected by great noise even at low amplification (A= 12.2 to 50.2),
so the subsequent idea was to consider differential measurements on pairs of
resonators at much higher amplification.

Initially, I expected that Udc would be much noisy and without any significances,
especially for identical pairs of resonators, but the results were surprisingly positive.
In the present note some results are presented on 6 pairs of quartz resonators obtained
in the same experimental conditions as the previous ones, but with A=1000, on the
period of 35 days of continuous measurements.

Figure 1 shows the map of resonator pairs considered, fixed on a printed circuit board
and its orientation in the Earth’s magnetic field. Each resonator in the pair was
connected to +5 V via a resistor of 200 kOhm at pins marked as — and + and to the
differential amplifier as in the Figure 2 ref.[1]. There are also mentioned the channel
number of the data logger associated to each pair of resonators. Experiments with
different orientations of resonators were performed, but keeping the place of pairs on
the board in view to evidence eventual influence of Earth’s magnetic field, but
majority of experiments were obtained in positions shown in Figure 1.All resonators
were of normal size, excepting small and medium watch ones (Q-ws and Q-wm,
respectively) as it was shown in Figure 1 ref.[1].

Two pairs of Q-2 MHz resonators considered as identical were tested in view to
evidence repeatability and reproducibility of measurements.

Results and discussions. Condensed forms of a small selection of results are
presented in the following. Low level of noise allows to consider only raw Udc data,
but in the form of

Udco = Udc — average(Udc) (1)

where average(Udc) is calculated on the overall each 24 hour data in view to compare
on the same graph different pairs of resonators. It is important to mention that even for
pairs of identical resonators Udc values have different offset values.

Pairs of 2Q-2MHz, 2Q-4MHz and Q-4MHz-Q-ws systematically have the same
pattern of daily variation of Udc. Pair 2Q-8MHz shows always a different, lower level
and noisy Udc. Pair Q-4MHz-Q-wm frequently shows symmetrically opposite
variation as the first mentioned pairs, but sometimes have strange behavior.

The same pattern occurs for all 6 pairs of resonators by changing pins of each or both
resonators in the pair, but keeping the same connection polarity to the differential
amplifier. To be more exact, for instance for the pair Q-4MHz — Q-wm the pins — and
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Figure 1. Top view of the map of crystal pairs. Signs — and + mark
connections to the differential amplifier inputs (A=1000).
Sign “>” marks the side where the label is written on packages.

GND for Q-4MHz are mutually changed and/or also the pins + and GND for Q-wm,
the pattern of variation does not change. The pattern keeps if the orientation of
resonators is changed.

Figures 2-19 shows daily results for the three pairs of resonators showing the same
pattern of variation Udco(HOD). The two pairs of 2Q-2MHz have identical pattern
and magnitude for Udco, but with different offset of Udc probably given by amplifier.
Figures 20 and 21 show in more detail variations for the four pairs with the same
pattern and for the two pairs with Q-watch, respectively, at the Orthodox Easter Day.
For a better comparison the value of <Udc>0(HOD) (see eq. 1, ref.[1]) is considered.

Concluding remarks

The common pattern of daily variation of Udc(HOD) for the 4 pairs of resonators is
obviously connected to the variations of environmental bio-fields as it was revealed by
previous measurements on water and electrolyte aqueous solutions [2-4].

The pattern is characterized by a main decrease peak of Udc at around HOD = 8 am
sometimes followed by other decreasing peaks, no matter the orientation of applied dc
electric field on each resonator relative to Earth’s magnetic field. This can be
associated to the effect of Sun on bio-fields.
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