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ABSTRACT

The subject of the paper is an experimental investigation of biologically
induced energy and momentum transport anomalies, as well as electric conduc-
tance anomalies. The test methods are detalled in the first and second part
of the paper, the artefact effects discussed in the Appendix. The paper con-
tains a sample of successful and unsuccessful test results.

AHHOTALIMA

MpenMeToM HacToAmefd CTaAaThH ABAAETCH 3KCNepHMeHTANbLHOEe HCCNelpsaHHe OHOo-
JIOTHYECKH HHIVIHPOBAHHLEY adoMallMil nepedHoca 3Hepryd ¥ MoMeHTa, a Takxe 3JeKTpH-
yecKOoH TPOBOOMMOCTH, HaGmilaeMeX NpH WMHTEeHCHBHOM pafoTe TofMoBHOro Mo3ra. OnH-
CHBanNTCH NpoBeleHHHe SHCNepHMeHTH , H3IJaramTods BOoSMOoXHEE NPHYHHE CWHOOK H3IMepe-

HHE 4 OUEeHHBAETCHA WX BHelnHYHHa. [punoxedHnue doTorpaddy nokaszkweanT yeneuwHo npo-
BeNeHHHEe M HeyvOadHHe SKCnepHMeHTH .

KIVONAT

A tanulmany tArgya egy olyan eunergia, momentum és elektromos vezetoképes-
ségli anomalia kisérleti vizsgadlata, ami intenziv emberi agytevékenység esetén
regisztralhaté. A tanulmany a kisérletek ismertetésével kezdddik, majd rész-
letesen ismerteti a mérési hibdk lehetséges ckait és nagysdgat. A cikk végén
tbb fényvképen sikertelen és sikeres kisérletek lathatodk. o
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Introductian

Developments in physics and technology have always contributed to research
in biolegy. The discovery of the microscope rendered possible the discovery
af the cellular s!ructure of living beings, the application of radioactive
glements revealed important biochemical phenomena, and the application of X-
rays is indispensable in diagnostics.

Recent technolaogical achievments like computers rendered possible the
development of X-ray and positron tomography, and the structure of ONA was
revealed by a method developed by physicists.

Cooperation between physics, engineering and biology 1s indispensable,
although at first sight the connection may seem to be loase. There is, for
instance, no need to prove the importance of the electrocardiograph, which
applies knowledge gained from electrical phenomena to Biology, or to be more
nrecise to biophysics. Magnetic phenomena are not as yet utilized to any
great extent, but it would seem that they have important potential applica-
tions in medicine {1] - though there is a need for further work in this area.

Energy transport methods and boundary layer theory — fundamental areas in
technology — have been applied only marginally in biolegy up till now,

The purpose of the present paper is to demonstrate, with the help of
energy and momentum transport methods, the existence of a hitherto unknown
effect. This area is practically a white spot on the map of sciepce, but it
seems likely that important knowledge could be found at the borders of trans-
port phenumena:

Living beings make use of extremely sophisticated "designs" in their work,
and by no means all of them are understood clearly at present.

This present work is purely experimental, its purpose being to examine a
strange energy transport anomaly. Its physical nature is far from being
understood, but testing is possible by means of our present knowledge of
experimental methods.

The phenuomenon to be investigated is rather simple: liguid rotates slowly

in the proximity of the hands of some individuals as a consequence of hard

mental effort and concentration. This movement is caused by an  unknown effect,
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and it is reliably separable from Lhe effects of artefacts such as vibration

of the hands, air currents, elc.

Without doubt, the movement of the liguid is definitely caused by some
sort of energy and mamentum transport, and it is anomalous because its source
has not been 1dentified so far. Inm the given test series the source of this
anomalous effect is an unidentified biophysical process, therefore this
phenomenon will be termed "Biologically induced energy transport anomaly”
(BETA) in the paper.

It is not known at this stage what funclion this phenomenon has in the
human organism, it is not known how and why it is generated, nor whether it
is a fundamental effect or a side effect. But it is certain that mental effort
is necessary to induce 1t, therefore it might be of interest to neuro-
physiology .

When the experiments were designed 1t was kept in mind that they should
be as simple as possible. The physical features of this anomalous effect
should be investigated on a simple and well-known object, on which the cause
of any change can be precisely identified and separated. For this reason and
for additional technical considerations, ligquid in a ecylindrical Petri-dish
was chosen for the target or the sensor of the test, and the changes on the
sensor induced by the unknown effect are to be measured,

At a later stage of the experiments it was found that this enpergy (and

momentum) transpori anomaly is associated with an eleciric conductance anomaly

as well. It does not seem unreasonable that further explorations could lead

to the finding of additional anomalopus effects as well, in view of which the
extension of the research activity might be worth while,

About 500 experiments have been carried out so far, sp some conclusions
can be drawn, but the whole study is exploratory; further work is needed to
improve the test methods. It is clear by now that the nature of the problem
involves several branches of science, such as electrodynamics, hydrodynamics,
physiolagy (neurophysiology) and psychology as well.

The apparent lack of link between these branches may explain the fact
that this region has not been investigated. There is another reason as well:

the effect is usually barely noticeable, so the chance of accidental dis-



covery has been slim, The aim of this study has been to investigate a natural
phenomenon, and no immediate practical application is intended; nevertheless,
its practical use cannot be ruled out in the long run,

The effect was repeatable, but not ﬂvefy test subject was able to produce
1t, and those who could produce it were able to repeat it only when they were
not tired,

Most of the technical details are described in the Appendix in order to

make the report easy to read.
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Part T.

The subject of the paper is an experimental investigation of a3 Biologi-
cally Induced Energy Transport Anomaly (BETA). The existence of
the above effect and its physical mature are not gemerally accepted. In view of
this, 1t is essential to conduct an experimental investigation which
satisfies the following criteria:

a.J) The results should be repeatable:

b.) The experiment should be deterministic, free of unknown artefacts;:

.) The explanation of the results should rule out multiple interpreta-

tion of the cause of the results;

d.) The test results should be documented, and usable for subseguent

analysis by other investigators.

The experimental method is the following: The test subject places his/her
hands above a Petri-dish filled with water, and is asked to rotate the liguid
without moving the hands and without touching either the Petri-dish or the
waler. A detailed description of the test method together with the documenta-
tion of the experimental setup is given in the Appendix. The experiments
were carried out under a glass box to rule out ambient air currents. The
effect of possible thermal, mechanical,vibrational, electrostatic, etc.
artefacis is discussed in the Appendix.

The test subjects were all 15-17 year-old high school students. Three
groups were selected for the tests:

Group 1: Mostly girls, majoring in arts and humanities, living in Szentes,

Group 2: Mostly boys, majoring in mathematics and physics, living 1n

Budapest

LGroup 3: Mixed students of average academic achievement living in Szerencs.

With one exception the tests were carried out on Mondays, Tuesdays and
Wednesdays | the students in Groups 1 and 2 were boarders at the high
school living in the hostel of the high school (boarding school). They were
selected and accepted by their school sfter a tough entrance examination
(usually only one out of 10 applicants was able to pass the exam). The life-

style, the food, and the requirements of both groups were similar. However,



Groups 1 and 3 were located in the countryside, wilh a slower pace of life,
whereas Group 2 was in the middle of Budapest, where the air pollution 1s
perhaps the highest in Lurope. There were significant differences in the
weather as well, and nol always the same person conducted the experiments.

Group 3 was selected from average students living with their parents,
and only very few of them could meet the regquirements of Groups 1 and
2. Some of the most important dats are collecied in Fig.l.

The major conclusions were the following:

a.) A signilicant proportion of the students were able 1o rotate the
ligquid.

b.) There was no single parameter which could be correlated wiih success
or failure; however, there were very good indications for Lhe 1mpor-
tant internal and external factors. These are the following:

1.Y Internal features of & successful subject:

Fxtrovert, popular among classmates, easy-going; favouriie subjects:

humanities, good school performance; good marks in sports, athletics.

Not tired at the time of the test, interested in the experiment, had

had a chance to try 1[ before.

2.) Internal features of an unsuccessful subject:

Tntrovert. shy, pessimistic about the outcome of the test and his/her

abilities: favourite subjecti: natural sciences; not interested 1n

sparts. Tired at the time of the test, had never had a chance to iry
the test before.

3,) External features of a SUEEEEEfUJ test:

Good weather, and a helpful, encouraging experimenter; cqlm, quiet

surroundings
4.3 txternal features of an unsuccessful test:

Bad weather, noise, ceold, rain, fteacher-like experimenter. (It might
seem strange, but when the author was the experimenter, the performance was
usually weaker than with other experimenters).

[t should be noted that statistics leading to comparison of performance
might be misleading. Generalization is not yet Hﬂgﬁible, the database is not

wide enaugh. In addition this method is not statistical: a single successful



case can prave the reality of the phenomena,

The performances of the subjects are plotted in Figs. 2-5. The performance
is measured as the rotation angle during a given time, viz. 90-120 sec.

The performance of Group 1 was filmed using a 16 mm movie camera. However,
the control measurements filmed during Feb.1985 were badly underexposed, and
therefore discarded.

The performances of Groups 2 and 3 were photographed with a still camera
(using 24x36 mm black-snd-white 12 ASA film).

This method is very much less expensive, but less informative as well.

The shutter of the camera is opened for 120 seconds, with a 1/16 aperture.
Langer exposure is not possible because the film becomes overexposed. The
marker's movement leaves a white-grey path on the plate during the exposure.
However, the better the movement, the poorer the picture. This 1s an inherent
problem of the still photography method. The alternative would be a series of
photographs, about 30 sec/frame. However, even the soft click of the shutter
worried, upset, or disturbed some subjects, and they pulled out their hands
immediately (those iests were considered unsuccessful). The usage of an
automatic winder is thersefore not recommended, or sound screening should be
applied.

The other major problem with still photography is that it is inappropri -
ate as a means of detecting the rotation of the markers around their axis, the

variation of speed, and the direction of the movement.

Test procedure

a.) The whole class (25-35 students) is briefed about what is to be done,
what hand position is to be used, and what is to be expected. The students
are divided into teams aof 6-8 persons, in alphabetical order.

b.) Before the test, the students' data are recorded: name, age,
favourite subject, marks in gymnastics, and level of fatigue.

c.) During the test, only the experimenter is present in the room with
the subject. The subject is given 2-3 minutes for a "warmup", For Group 1,

onty the successful tests were filmed. The other groups (with still photogra-



phy) were photographed regardless of the results. The shutter was usually
opened after 180 sec and, in the case of an unsuccessful test, closed after
91-120 sec, whereas in the case of successful runs after 120 sec. The movie
film was shot for %0 sec.- with the exception of the first and second runs,
which took 180 sec
Ihe second run was filmed right from the start. Nothing happens for about
100 sec, then the rotation starts siowly and it gets quicker and guicker,
However, this method consumed so much film that only 20-30 trials could have
been filmed. Therefore, later on only successful runs were filmed, and even
those were only partially filmed. MNobody in Groups 2 and 3 was allowed more
than 180 sec warmup time, and no more than 300 sec wass given for Group 1.
Therefore the tests were guite continuous for the last two groups, and time
is plotted on the performance chart.
In the case of Group 1, this was impossible due fto 1he itechnical difficulties
of the movie making, i.e. the frequent technical breaks. Therefore time is
not plotted on the performance chart of Group 1.
The subject is asked to put his/her hands carefully into the glass box,
through the curtain. On no occasion did this movement cause 3 visible marker
movement. During the testis no immediate movement! was ever observed, the
quickest results came after about 60-100 sec
he experimenter started filming after the rotation was maore than Eﬂn, or
started photography after a visible movement, or after 1B0 sec following the
start of the experiment, but not before the IUUth SEC .
During the photographic sessions, the experimenter recorded the angle of
rotation, the exposure time, and the direction of the movement, and any
speclial events were noted.

d.) After the test the palm temperature was taken along with the palm

s1ze, except in the case of the December 1284 fests.

General remarks

The students were told at the start that they would not be rewarded 1if
successful, and they would definitely not be punished if unsuccessful. It was

explained that concentration and full attention were necessary, and that the



test is similar to that when a sportsman attempts to break a high jump record.

Neither the real nature nor the basic issue of the experiment was
explained. In the case of Group 1, they were not very interested in the
technical details, they just wanted a good performance. The subjects of
Group Z, were generally interested 1n the technical and physical details,
and several of them stated that the task was impossible. They wanted to know
as much about it as possible, and they knew physics guite well, but obviously
lacked information on the details of the Maxwell eguations. None of those
could perform successfully who expressed doubts about the phenomenon.
(However, some of the author's skeptical fellow workers performed guite
successfully, but these results are not on record). In Group 3, the interest
was mixed. One class (I11.b) - having the worst reputation among the teachers -
was selected as an additional test group. Their performance was the best. A
group of 'friends happened to be 1in a team, starting with No.66. They made
high performance & matter of prestige and a burst of good resulis came as the
putcome. In this case the experimenter was allowed to continue the test, so
the camera was rewound, while the subjects continued without pulling out
their hands. In this case the test period was about 300 seconds. (Other
subjects, apart from Nos. &7 and 72, were not allowed to prolong the test.

Ihe subjects were asked to have their hands in the "L" position. There
were two exceptions to that. During the control tests of Group 1, "T" posi-
tions were maintained, and the last class in Group 3 was asked to have a
reverse "L" position (subjects Nos. 91-116).

There was one exceptional class in Group 3 (Nos. 1-30). The first class
in that school was not told what result to expect. While the briefing was
usually held on the day before of the test, this class was briefed on the
very morning of the experiment, and the first team immediately came to do
the test. As they were first in the tests they had no information about the
expected nutcome. However, there was a major problem - the pouring rain.

Only one Subjé:t, a boy, could perform successfully, and also a teacher
during a break (not listed in the test results).

The exceptionally poor performance continued for the second class as well,

who were already told what to expect. Their performance suddenly improved



when the rain stopped. {(The same phenomenon occurred in Group 1 on the second
day . As long as it was pouring wilh rain Lhere was no visible marker movement),
[his phenomenon clearly shows thal statistinal comparison, without

stating the condibinns, is misleading,

lpchnical 1ssues of Lhe oxperiment

A linear phenomenon is Lhe et means of detecting the presence of a
mechanical force field. Laminarc liguid flow 1s appropriate for this purpose
hi:cause there is no minimam force field density threshold (Lo overcome
surface friction).

fue to the low viscosity of watoer, a very small fForee lield density 1s
criouygh to cause a visible motion, deformation. (Some arpanic solvents have

lawer density, and smaller viscosily, but all of

them have an unpleasant
adour . As the measurements were always carried out in g closed room, their
Huage was roled autd,

A rircular motion was chaosen instead nf a |inear one because 1n 1his way
4 smaller mass is involwved in the oovement, and the movement ftracking 15
pasier ftechnically. tinally, liguid movement was choser,

. because 1n this way il is possible to map the [ileld
nroperties of the BE1A force wherwvas for a solid body it is impossible.
liesirdes, dusg tn the smaller tensily of water compared wilh most solids,
laotger, gulcker movemenls were expected for the same [orce density.

It is seldom noted that a mechanical force fregardless nf itls causel has
inberenl Tield properties. Sometimes forcedarea - (pressure, mechanical
tension) is used, but uwsually foros/volume - force density is used, Poros
ever acls through 2 dimensionless point, 11 15 always o simplification. [In
Lo pxperoméant Ythe field properties are of crurial impartance because one
an asasume thal in the gase ol an averaye subject this mechanical foroe
field (the gonsequence of BETA) has a very small density

|t 1u possible to map the azimuthal force field distribution 1o @
cylindrieal dsh, but not the axial one, and only parirally bhe radial

campoeat . e homogeneous radial foroe Tield distoaboution will not cause



motion, only the shape of the liguid surface will change; inhomogeneous
distribution could cause motion in a liguid,

Liven a steady or tramsient mechanical force field distribution in a
ligquid {or gas), hydrodynamics is capable - in principle - pf solving or
determining the resultant ligquid movement. The chances of successful solution
are higher 1n the case of laminar flow. Even in this case the steady, linear
movement 1is preferable. However, in our case it was not the mathematical, but
the technical simplicity that was the primary objective, therefore the
mathematical solution is not going to be simple.

The time-dependent, three-dimensional mapping of the flow velocity
distribution is not a simple task. Due to several financial limitations, the
Baker method [2] could not be implemented in the first stage of the work.
Therefore at the 1nitial stage of the tests the flow velocity measurements
were restricted to only two spots on the surface. Small circular or triangu-
lar markers were placed on the surface of the liquid, preferably at half-
-radius distance from the centre, opposing each another.

Thus two velocities could be recorded simultaneously. The edges of the
markers were immersed in the liquid so that their velocities were identical
to that of the surrounding water. The shape of the markers and the usual
velocitly distributions are shown in Fig.6. It seems that the velocity has a

singularity in the centre, which always causes mathematical complications.



Concluding remarks

Ihe test series showed that liguid BETA isquite repeatable; however, this
repeatability is different from in the case nf machines. When the control
measurements were carried out in Group 1 in Feb.19B5, the same subjects whao
performed very well in Dec.1984 were unable to repeat it., That 15, the whole
ohonomenon is not a “"switch on-off” type process. It is nnot easy to achieve
repeatability because the ambient and internal canditions {(weather, nolse,
nhysical and mental fitness) cannol be repeated.

The marker method for velocity measurement has severe limitations; 1t is
inappropriate for the numerical evaluatlon nf the process. It 1s very
difficult to compare two nases: when one subject rotated the whole liguid say
10%  and the other only a part of the liguid, but 180",

Due to these problems, any statistical comparison 1s to be considered
with extreme caution., Dther parameters, such as the experimenter's persanality,
his/her effect upon the subject's performance, may further complicate the
L 55U,

ihe hands freguently covered the marker movement, and it was annaying
when the filming was terminated during this period. The movement should be
filmed from under, if possible, or with two cameras. Any further improvement
requires a definite technical complication and a cost 1NCTEAase.

If smaller Petri-dishes are used during the experiments, higher speeds
are expected in principle. However, then the hands cover proportionally a
larger area, therefore a 14 cm dish was always used.

(During the laong, repetitious, thermal artefact measurements a rather
strange thing happened twice. Due to a sudden, loud, sharp, outside noise I
became frightened for a moment, and the angular velocity of the movement
accelerated. While the angular velocity had not been higher than ¢ /min for
any artefact (see Appendix), during these events the angular velocity became
129/min. I was about 1 meter from the Petri-dish, which was covered with the
glass box as usual. The room was closed, there was no way for measurement
error because the data (the marker position versus time) were taken

continuously. The sudden noise made me tremble, but the measurement was
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continued. This obsa2rvation is unrepeatable because the emotional change was
caused by an unexpected event, while experiments deal with expected events.
The case is mentioned only in order to pinpoint that BETA could perhaps be
detected 1in different circumstances as well.

The result (12°/min) is higher than any
artefact-produced effect, but lower than the minimum accepted value for the
experiments (-15"/min).).

Unfnrtunétely a printed paper cannot describe properly a movement but
Plates 1-8 might be of some assistance to the reader, they might help towards
a better understanding of the measurement methods and the results. The results
were taken from the Group 3 testis,

The filmed results of Group 1 were edited and can be seen under the title
"Bioelectricity". (Here its meaning is more general than in the usual sense.)

The sequence of the film is the following:

1.) The neighbourhood of Szentes high-school is shown.

2.) Subject No.l walks in, touches the electrically grounded lukewarm radiator,
sits down, starts the experiment.

3.) The rotation of the liguid is shown.

4,) A group of subjects - the best ones - are shown, and the data collec-
tion.

5.) The experiment on subject No.2 is shown, along with the camera, the
timer, and the start button.

6.) Artefact experiments. The effect of different temperatures, highly
charged ebony and glass rods.

7.) The MHD analogy is shown with polarity reversal, and the effect of
different force field densities. In a smaller dish the magnetic and electric
field densities are higher, and the angular velocity is higher as well. The
bubble generation on the electrodes is visible as well.

B.) The glass box of the experimental arrangement is shown. At first a
metal strip is placed, which electrically connects the two metal grid-co-
vered hand supports. The coordinate system is placed on this, later the Petri-dish,
which 1s then filled with water. The markers are placed on the surface, then
the glass lid is replaced.

9.) The results of the experiments are shawn.



FPart 1I1I.

Application of an electrochemical method for velocity distribution

measurements.

It was mentioned earlier that the BETA effect is usually barely noticeable,
only a part of the target liguid is rotated by the subject. In this case the
floating marker may not indicate movement at all.

Ideally every point in the liquid target should be marked and traced, but
this is technically unsolvable. A good compromise is to dye a repgion pf the
liguid so the movement of the liquid is detectable. The liquid movement should
he detected at least at two cross sections, (along two perpendicular diameters
in a cylinder) and at different axial distances. This problem has been solved
in the present work by an electrochemichal method, the liquid in a Petri-dish
is dyed along thin platinum wires, so the movement became fairly detectable.
(The technical details will be discussed in the Appendix).

This method renders possible the experimental investigation of the liquid
velocity at different depths, so apart from the local velocity distribution
even the type of ihe flow can be determined. This is very useful because it
is directly related to the force distribution (field) which is the cause of
the movement.

To put it simply: if the cause of the ligquid movement is a thermal
artefact, the velocity distribution is linear (Couette flow, see sketch
below), but when the force distribution ig uniform, the velocity distributiaon

is parabolic (Hartmann type flow, see sketch below)

} A A

moving air, causing liquid movement liquid movement is caused

by uniform force distribu-

surface of the liguid
Tl \....-Fr tion
4 velocity distribution is

velocity dis-

linear tribution is

pnarabolic
bottom of the vessels

olid wall
R T T T T T, T E:?rs L, i o R T R e RS W
This effect offers a chance to distinguish between artefact (air current) and
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genuine BETA movement. Due to the parabolic distribution, the distance between
the dyed liquid filaments will be smaller than for the case of linear distribu-

tion, as shown 1n the following sketch:

liquid surface
oty

-
platinum
wires to equal
dye thel‘ distances
liquid :

P
equal distanceéﬁﬁhh"“*huttnm*’#H‘# unegual distances

The flow is more complicated in our case because it is not a simple transla-
tional flow but a rotating one. However, as a crude approximation this
method is acceptable.

In principle the flow distribution could be detected more precisely
with more than two wires at a cross section. In this case, however, only one
dyeing pulse could be used as the second impulse would generate
an overlying structure, which would be too complex for evaluating the
measurement. An additional reason for the two-wire solution is that the
stained dyed liguid has a certain thickness (due to diffusion) and when the
edges of the dyed filaments are near to each other, the test results are
hard to evaluate.

When the liquid velocity is small, only one or two impulses are required
otherwise the picture of the filaments becomes blurred. There are additional
advantages of the electrochemichal method: changes in the dye generating
current can be measured, and plotted.

"It has been found during a very successful pilot test that despite the
presence of the dying current (a small LED flashed) there was anly a marginal
amount of dye, as if there were a short circuit between the platinum
electrodes. Therefore later the dying current was measured with a portable

ammeter.
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The process and the results of the measurements:

This method has been tested by three groups. There were twelve adults
in the first group, but the test procedure was initially marred by technical
difficulties: there was no ammeter in the circuit at this stage, the film
winder jammed after the Eﬂth piEtUFE,.EE only some of the experiments were
documented. Despite the problems these tests helped to determine the
"teething" problems of the method, and it helped to develope the test method.
There were two very good test results: one subject was able 1o influence the
direction of the flow, and the other had a very high velocity performance.
The other participants did not produce significant results. (This test series
was not more than a pilot study, and its results are not shown in this report).

Hereafter the test procedure was as follows:

a.) The subjects's hands are placed into the glass box through the
CUFtEiHH, beside the Petri-dish - now filled with the agueous solution of the
chemical indicator.

b.) The test subject attempts to rotate the liguid 1in the Fetri-dish
(without touching it),

¢.) When the experimenter observes the movement of the liquid (s small
floating marker moves on the surface) the dyeing current 1is switched on.
Depending on the liguid's angular velocity, the current 1is switched off
gfter a while. In the case of slow velocity only 4-5 impulses are used, for
higher velocities (better perfarmances) 5-8 impulses were applied. The
current of the dyeing impulses was measured and plotted continuously on a
paper strip. (In order to eliminate the disturbing noise of pencils on the
paper strip, this apparatus was taken to another room, ) The duration of a
dyeing impulse was ~ 1% sec, and the next one followed it by 15-30 sec.

In the case of the UNSUCCESSFUL RUNS the experimenter photographed the

Petri-dish from above no later than one minute after the termination aof the

dyeing impulses. This one minute upper limit 1s due to technical reasans,
the dye is dissipated in the liguid guite guickly, the stained
liguid filamenl 1s no longer continuos after a minute, and therefore

unusabl e,



With SUCCESSFUL RUNS the photographs were taken as spon as a noticeable

liquid velocity appeared, and it took 5-10 seconds after a dyeing impulse.
This short duration was necessary in order to have thick painted liquid
filaments having strong contrast on the photographs. (The constrast of the
filaments is noticeably weaker after about 15 seconds). This technieal
limitation is a definite drawback to the velocity estimation when a still
camera 1s used. The experimenter had to watch for the start pf the movement,
switch the current on and off and take the photograph during the 5-10 second
period; all this guite a demanding task, In additien, the experimenters had
ng previous experience in these test so the velocity estimation is less
reliable in this case. This source of error makes the velocity measurements
quite unrealiable, but fortunately previcus measurements with the floating
marker are guite reliable,

In the case of totally unsuccessful attempts the experimenter usually did
not switch on the dyeing. After s successful run, 8 5 min delay time had to
be maintained in order to allow for the liguid to come to rest. After about
every fifth test a control test was carried out without a subject in order to
test the conductivity of the target liguid since in principle, changes could
take place due to dissolved E[]2 content and temperature fluctuations. During
the contral tests the electironical contacts were checked as well.

Mention is made that the electric resistance of the target liquid is not
constant because of electrochemical effects. The electrical resistance
cantinuously decreased to a threshold value, thus the measured current reached
A peak value. However, when the liguid was stirred, the electrical resistance
of the electirolyte increased again to a threshold level. (This effect is
shaown 1n Fig. a ). Any change apart from these values is due to some other
unknown effect, see skech below):

current (mA)

start of stirring conductivity anomaly for
\ L successful run
1
rﬂ

“Tupper threshold

= Fs

| lower threshold

“Lime

: ] '
dyeing electric end of stirring

1mpulses
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Anomalies ﬂetected during

the tests

During mest of the tests, no anomalies were detected, there was no liquid
movement apart from the known thermal effect, and the dyeing current was the
same as during the control run.

However during some of the tests, the liquid started to rotate—=locally,
ar in the whole dish— and an anomaly appeared in the conductivity as well.
With small local rotations, (which are the majority of the successful runs)
the electrical conductivity anomaly is barely noticeable.

When the whole ligquid was rotated in the Petri-dish, the conductivity
anomaly became more pronounced, see sketh above, This increment of electrical
conductivity is considered to be an anomaly because the stirred liquid had a
smaller conductivity during the control tests.

In principle two different effects may cause this result
1.) a temporary change in the conductivity of the electrolyte (this seems to

bhe the most likely cause)

2.} electric current appeared temporarily from an unknown SoOUrCCe during the
period of a successful run.

In principle both effects could appear simultaneously but the present
experiments were not designed to solve this issue, just to detect it. There
was a causal relationship between the angular velocity and the conductivity
anomaly .

The correlation is simple: the higher the angular velocity, the higher
the conductivity of the liquid, The registered change 1n the conductivity
was 5-7 % higher than the upper threshold value. This is not a very
spectacular change, but it is detectable reliably (see Fig.b-d}.

Such a conductivity anomaly has never been found without a detectable
high speed liquid rotation, and true vice Versa. But as was mentioned earlier,

with small rotations the electrical conductivity anomaly is barely noticeable.



Test results of the second and third groups

96 students of the Joézsef Attils University, Szeged, comprised the
second group. A still camera was to register movement of the liguid. 0On the
first day of the tests black-and-white film was used, and some successful
and unsuccessful results are shown on plates.

The results were generally rather poor, however local liquid rotations
were visible from time to time.

Un the second day colour slides were used for documentation, and the
results were even worse. This was partly because the students did not have a
rest on S5aturday night, but the eloudy rainy weather might have contributed
to the weak results as well.

Mone of the students had taken part in the experiment previously, and
most of them were sceptical about their ability to carry ocut a successful
test. The third group consisted aof 69 pupils of the Horvdth Mihdly High
School, S5zentes, all of them had participated in the previous tests.

A 16 mm movie camera was used for the documentation partly with colour
partly with black-and-white negatives.

This group proved to be gquite successful, compared with the second group;
pccasionally an angular velocity of 180°/min was achieved. The strongest
electrical conductance anomalies were achieved and recorded in this group.

Unfortunately, most of the films were underexposed, but three successful
tests were properly filmed.

Technically, the measuremenls were rather cumbersome, but the experimenter
had a less complicated task.

The main teehnical difficulty was caused by the fact that the dyeing
current power and the movie camera motor were plugged into the same electric
socket, and this caused a noticeable, but separable effect upon the

registered dyeing current.
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Appendilx

Experimental arrangement

The experimental arrangement consists of a FPetri-dish under a glass box.
Two sides of the box are covered with curtain where the subject of the
experiment puts hisfﬁer hands inside the box. A piece of either wood or
plastic of the same thickness asthe depth af the Petri-dish is placed at one
side of the dish and ancother piece is placed at the opposite side. The
subjects's hands are placed on these. We have also carried out measurements
in which each nf these hand-supports was covered with a thin metal net and
the two nets were connected to each other by a metal strip. The reason for
this was to eliminate any electrostatic potential difference.

Beneath the Petri-dish was a coordinate system to facilitate the tracing
of the movement of the small markers on the surface of the fluid. Various
objects can be used as markers, e.g. sawdust, thin metal foil or possibly
paint drops.

We compromised by using thin circular or triangular markers floating on
the surface of the fluid. However, the disadvantage of this is that 1t 1is
possihle to register the velocity of about two points only. Because of the
surfa:g tension, the markers stick to each other or to the wall pf the dish
if they approach each other or the wall closer than a critical distance. If
the marker is triangular and aluminium foil is used with water and a glass
dish, then it is possible to prevent the marker from sticking to the glass
wall.

Since the movement caused by surface tension is typical, always radial,
it can be distinguished from BETA effects.

The most important part of the'series of tests was a l6 mm film camera
equipped with telephoto lenses and a timer. Thus the movement could be
photographed from above at 2 distance of about 1.8 m and at a previously
given time interval.

The experiment

The study was carried out with secondary school students, 14 to 17 years

ald. The subjects were mainly girls, from all parts of the country.
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First we briefly explained the aim nf the experiment and showed the posi-
tion in which they should keep their hands. We asked them to try to concent-
rate as much as they could, but told them that it would not cause any problem
if no result appeared. The subjects then entered the experimental room 1n
groups of five, to give the following data: name, age, school achievemunts,
mark in gymnastics, favourite subject, and present feeling of fatigue. They
then left the room and were asked to return individually to carry out the
experiment under the guidance of the experimenter whose main function was to
control carefully the position of the hands and to watch the movement of the
markers. As the movement started the timer was released and the camera
worked automatically for 90 seconds

The presence of the experimenter was necessary because we wished to
avoid the need for the subject having to push a button with the foot and
thus distract his/her attention. [n spite of this, the movement was interrupted
several times because the noise of the camera abruptly broke the
silence.

Instead of the usual shutter speed of 24 frames/sec, speed one
quarter of it, & frame/sec, was usec. Thus, when projecting the film, the

movement is shown four times guicker than 1t actually was.

Carrying pul a measurement

On entering the room, the subject placed his/her hands for a very short
time on the central-heating radiator in order to remove static electricity,
After this, he/she sat down and put his/her hands through the curtains at the
sides of the glass box above the Petri-dish. Two hand positions were used 1in
the measurements: one of them the so called "L" position, the other being the
"T" position,

Generally at least 2-3 minutes were necessary for a noticeable movement to
be started. The camera was released anly after this, and after 90 seconds the
movement generally ceased quickly because the subject felt that the experiment
was successfully completed. There were some subjects, however, who repeated
this test successfully several times, without being nhotographed, but

generally each subject had only one chance because our aim was to perform the
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experiment with as many subjects as possible.

The camera was released only when the markers were displaced by at least
30Y. The experiment was gualified as being unsuccessful if the displacement
of the markers was less than 309 or if there was no displacement at all. In a
considerable number of “the cases - about one third - we were unable to observe
any noticeable movement.

The students participating in the tests were specializing 1n drama,
that is, they were taking special courses in acting. This 1is the only school
providing this possibility in the country, and this was a major standpoint
when the selection of the test subjects was considered. They had to pass a
tough entry examination to be admitted to this school, in view of which they
cannot be termed as "average" high school pupils. Their favourite subjects
were poetry, drama, music and history; only one student was interested in
physics.

They were extremely cooperative, helpful, cheerful and open - apart from

one or two individuals - and they competed with each other in order to
achieve better results. Interestingly, their schoanl achievements were all more
or less the same, generally the standard was "good”. Definite conclusions cannot be drawn
because of the fairly small number of subjects.However, 11 seems that students who
are better achievers academically and who are also better at sports performed

hetter in the tests than those of worse achievements in learning and in sports.

Movements of the floating markers

In general, the movements were tangential, but not always;i.e. the
markers did not move along regular.circles, but sometimes along irregular
curves. 1t was interesting to observe that the deformation of the path
happened mainly when one of Lhe markers came close to one hand. 1t could also
be observed that in the given "T" or "L" position the movement was generally
clockwise, but sometimes counter-clockwise, too, A feature of particular
interest was that the movement generally started counter-clockwise, then it

quickly reversed to become a steady clockwise movement.
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Il is alsp interesting that nobody was able to control the direction of
the movement for a given hand position. The subject could at most-stop the
movement, but without being able to reverse its direction.

Generally, the hands of the subject were 1-5 cm above the surface of the
liquid, and they neither touched the liquid, nor the glass dish. In only one
case were the subject's hands about 15 cm above the surface of the liguid,
but even so there was a well detectable movement, about 3607 /minute. The
subject in this case was a 27 - year - old female physician doing sports

regularly, and she was very relaxed and mentally alert.



Analysis of thermal artefacts

Careful study of all possible artefacts is perhaps more important than
the BETA effect itself, due to the debatable nature of the issue. AS the hands
were inside the glass box, their possible thermal, electrical and mechanical
disturbance was analysed experimentally and theoretically.

The most obvious possibility of an artefact is the thermal effect. Heat

and perspiration conducted through several layers of the dermis and epidermis
could cause a disturbance through combined heat and mass transfer to the air
under the glass box. In order to simulate these effects properly, the physical
properties of the skin must be known.

ITherefore the thermal physiclogical properties of human skin were studied
before the hand simulators were built [5-1?].

The most important conclusions were the following:
1.) The thermal conductivity coefficient () is a function of the given layer

(dermis, epidermis, etc.) The data are rather scattered. In Cohen's

cal -4

review [ 9] the lowest value is 7.5 co—s¢ g5 - 10 , {cold in vivo dermis)

while 67 is the highest one for warm living skin. In most papers the
thermal diffusivity coefficient is measured, a:iﬂﬂc, [E,?,E,lﬂ], and the
data calculated for A are scattered between these limits.

2.} The internal heat transport capability depends on the thermal gradients
and the convection heat transport through blood circulation [11,13,14,16].
The bulk temperature of the body is usually ETD, and the surface on the

“c.

palms is wusually 37
3.) The evaporation rate has a significant scattering again [15] and the
important parameters are ambient temperature,humidity and stress. In the
case of profound sweating, the skin is completely covered with gvaporating
sweat.
4.) The maximum skin temperature is limited because the densturation of lipids
(coagulation of proteins) starts at 40 DE, and increases at 45 °C [13].

Therefore 45 °C will be the upper limit of the surface temperature in

gur cansiderations.,



5.) Transients in the skin temperature are rather slow due to the large
thermal inertia and poor conductivity [17]. Nevertheless, to be on the

safe side, this limitation will not be considered,

fThermal simulation of the hands

It 1s essential that the simulator instrument should behave thermally in
the same manner as the original. The simplest way of simulation is a 1:1
geometry and temperature distribution. Fortunately there is no problem in
constructing hand simulators that correspond to the usual sizes. The
following sizes were chosen:
Man's left hand right hand, "L" shape, two pieces
19%x9%3 cm 12x9%%x2.5 cm plus Tx9x2Z2.5 cm

Material: 1.5 mm thick aluminium plate.

Girl's left hand right hand, "L" shape, two pieces
16x8x2Z2 cm Two identical pieces HxBx2 cm
Material: 0.2 mm thick copper plate.

The sizes were chosen according to the maximum hand size. (The simulator
of the girl's hand, due to its smaller surface, yielded proportionally smaller
effects, so only the results from the simulator of the man's hand will be
discussed further.)

The most important parameter after the size and shape 1s the thermal
resistance of the walls. It should be much lower tham that of the hands. The
hand.surface temperatures are simulated simply by pouring warm water into the
metal boxes, and measuring the temperature in the liquid, with a mercury
thermometer.

Reliable measurement of cuter wall temperatures is cumbersome - and
expensive. However, if the thermal resistance of the wall i1s low, the outer
wall temperature will differ very little from the internal temperature. The
thin aluminium {(and copper) plates have negligible thermal resistance so the
internal temperature is taken during the measurements as the temperature of
the hand surface.

In the case of skin, the thermal conduction coefficient - at its peak

value - is 2.4 kcal/mh UE while it is 190 kcal/mh Oc for aluminium.



That is, the internal body temperature 1is always higher than the surface
temperature due to the lower heat conduction coefficient. (The thermal reslis-
tance 1is d / A, where d is the thickness of the wall. As the average skin
thickness is asbout 1.5 mm on the human palm, the resistances are proportional
ta AL

The 7 cm internal thickness of the box is enough to allow internal convec-
tion, i.e. a uniform liquid temperature.

The evaporation effect could be simulated as well. When the boxes were covered
there was no evaporation at all, When the boxes were open at the top, there
was significant evaporation (partial evaporation). The evaporation maximum
was achieved by covering the sides of the boxes with wet linen with the
upper end of the linen strips immersed in ihe warm water in the box. Actually
this caused a slow leakage of the warm ligquid out of the boxes, bul it
ensured a completely wet surface. This high evaporation rate caused condensa-
tion on the internal side of the glass box 1id. {(This has never been observed
with the subjects.)

The sides of the boxes could be covered with any heat insulation material
to have different temperatures; however, this difference 1is not significant

(1-2 °C) for the subjects.

Air movement due to heat and mass transfer

As it is well known thermal differences cause the formation of air currents,
This phenomenon is thoroughly studied in engineering [18-21], theoretically
as well as experimentally. These studies render possible the understanding of
the nature of the heat and mass transfer phenomenon. The most important
features are the following:

1.) The air currents will be laminar because the product of Gr.Fr (Grashof

and Prantl number) is 2.55.1!]E for air at 25 °C temperature difference,
and 1.5.10° for 15 °C temperature difference.
{;

{The turbulent motion starts at Gr.Pr >2.10"; i.e.one order of magnitude
higher if At>150 °C.)
2.9 The heat transfer mechanism is therefore laminar, free convection; the

maximum thickness of the thermal boundary layer is about 2.2 cm at maximum,



while the maximum thickness of the velocity boundary layer is about 3 cm,
The heat transfer coefficient (&) is 4.5 kcalme h °c at 4 t=25 °C, and
o =3.97 for A t=15 “C. For the velocity and temperature distribution,
see Fig.B.
3.) The air flow is external for the heated wall (hands), and internal for
the glass box.
Within the boundary layers the situation could, in principle, be described

mathematically. For a two dimensional flow (Fig.B):
B, 0 BY_ 0 0o (7-7.2
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will be the momentum equation, with the standard notation, and the energy

equation will be

L 21, Eﬁz
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where T 15 the temperature, u and v are the vertical and horizontal air

velocity components, x and y the space uariables,§3 the air density, ¢ the

gas viscosity, and f3 the volumetric expansion coefficient of the gas.

Outside of the boundary layers the frictionless Bernoulli equations
should be used,

The above partial differential equations of momentum and energy transfer
are usually transformed into non-dimensional ordinary differential equations,
and solved numerically.

It is very important to note that they are linear for the velocity and
temperature distributions; that is, their solution will behave accordingly.

Unfortunately, our situation is not so simple for the following reasons:
1.) As the heat transfer problem cccurs within a closed box, the flow is

three dimensional.

2.) The heated wall has a three dimensional geomefrical arrangement, this is
another reason for the three dimensional calculation, it cannot be
simplified.

3.} The liguid in the Petri-dish could mave, and this moving boundary
complicates the velocity specification at the boundaries.

4.) There is a possible mass transfer effect, and the simultaneous

calculatiaon of three dimensional laminar heat and mass transfer with
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moving boundary for internal - external flow is very complicated. Only a
numerical solution is possible,therefare the most inexpensive and reliable

solution for the problem is experimental simulation.

Simulation of combined heat and mass transfer

The simulation was preceded by "cold runs", i.e. when the glass box
contained only the Petri-dish, Hours of observation could show no trace of
movement (in a closed room). The result was the same when empty hand-simulator
boxes were placed into the box.

During the simulation experiments the markers were placed about 3 cm from
the centre, and the ratation angle was observed as a function of time.

The "L" arrangement was always used during the control tests. The dura-
tion of a test varied between 10 and 30 minutes.

An additional control test has been carried out to simulate the thermal
artefact effect. As the shape of the metal boxes was not identical to that
of the human hands, rubber gloves were used for hand simulation.

The gloves had a solid internal frame made of thin copper and steel wires.
Then the openingsof the gloves were stuck, except a small opening where
the lukewarm water was poured in. The rubber was about 0.1 mm thick, 1ts

thermal resistance is similar to that of the human skin,

Results for even and uneven temperatures

Even temperatures

1.} Warm dry runs (boxes cﬂuered}LLJm -2%/min. b ¥40 °C (e denates the

d X

angular velocity °/min).
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?.) Warm, partial evaparation (open box) tax Ah B o 4 /min, but
usually 1f t<a0 nﬂﬁu:dijﬂfmin.

3.) Warm, full evaporation, completely wet surfaces. tmaxzﬂﬂ DE, inmxtﬂufmin

(same as above).

Uneven temperatures

The hypothetical case when one hand temperature is markedly different

from that of the other, was also simulated.



la) Warm, partial evaporation
left box empty (20 DE}, right hand buxeé full of 35 °C water, i.e. the
temperature difference is 15 YE. L max=5ﬂfmin. {The highes value
nbserved) .,
Ib) Left box full, right hand side empty. At=15 DE, t=35 UE.ﬁA}maxzﬂDfmin.
Z.} Warm, full evaporation, completely wet surfaces. At=20 O¢ left hand side
empty, right hand side warm, wet. U maxzﬂﬂfmin.

The runs were repeated at lower initial temperature, 35 UE, 30 “C results
were always weaker., The ambient temperature (including the water in the Petri
dish) varied between 18 and 20 °C. When one side of the boxes was covered
with thin aluminium foil, the results were weaker - but not significantly.
Transient temperature changes do not play an important role due to the
linearity of the equations. A temperature transient will cause a sméller
movement during the same time interval as a sieady state run,

Due to the above results, the criterion for a marginally successful run
was set to chlmin-lﬁnfmin. Ihis arbitrary value was chosen in order to leave
some safety margin. It 1s important to note that the best performances had
abput 180 nf’rnjrl angular velocity, which is an order of magnitude higher than
the max, ihcrmai artefact value.

However, gpart from the significantly different angular velocity values,
there are other major points to consider:

1.} Palm temperatures are usually between 30 and 32 °C, which is lower than

in the control cases, i.e. in reality the 3-4 °/min is high for thermal
artefacts. A number of unsuccessful rums showed no movement whatsoever
during the whole run (Plates 3,4).

2.} The heat transfer is pgroportional to the palm temperature and surface;
however, the palm temperature of the subjects did not show correlation
with the performance, with one exception - subjects with cold hands
t=27 BE] always performed poorly. Boys having larger palms tended to have
a warse peak performance than girls.,

Group 2 students {(the worst general performers) had similar temperature

distribution as the other two groups. During the rain, when the temporary

performance was the lowest, palm temperatures were not lower than usual. The
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effect of heat transfer induced rotation appears right after the pouring of
warm water into the simulator boxes. In the case of BETA induced flow, there
was always a delay period, and sometimes guick, small scale local rotations
ﬂnpéared, which never occurred in heat induced flows. The artefact thermal
effect test results were the same in the case of the rubber gloves as that of the
metal boxes.

That is, not only the velocity scale but usually also the flow pattern is
different.

For the above reasons, the conclusion is clear.In the case of the successful

tests the observed movement cannot be explained by heat and mass transfer

induced phenomena and the safety margin is at least one order of magnitude.

Ambient and intermnal ailr currents

Apart from the thermally induced air currents, the effect of hand-shaking
induced air currents has to be considered as well. It should be noted that
the momentum transfer between the air and liguid depends on the ratio of
velocities, and densities of the interacting fluids (air and water). The
coupling is very weak in the case of separated parallel flow, due to the
three-order of magnitude difference in densities, and one order of magnitude
difference in viscosity.

The hand shaking is an oscillation, which seldom resultied in any movement.
(in Plate 4, an unsuccessful attempt is shown, where the contours of the
fingers are blurred due to hand shaking. In the case of visible hand shaking,
the result was considered unsuccessful to avoid any doubt. Artificial "hand
shaking tests" showed negligible marker movements and even those were not
reqular, cicular movements., Analysis of the successful experiments showed
that most of them were free of visible hand motion.

lhe sides of the glass box were covered with a 2 mm thick broad cloth to
ayoid external air currents. Before the test, the effect of a strong draught
and air jet was tried. The draught had no effect whatsoever but the strong
air jet caused some movement, about 30 “/min. However, the jet was simulated
by a vacuum cleaner, which is a far cry from any experimental situation. The

doors and windows were closed during the experiments, and the subjects were
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told to put their hands very slowly and carefully into the glass box. The air
current-induceﬁ_fluw will cause a Couette type (linear) velocity distribution
in the liquid, while the BETA induced flow should have a Hartmann type liquid
velocity boundary layer [ 22]. The measurement of the velocity distribution
could itself verify the cause of the liguid movement.

For the above reasons, marker rotation and dye movement cannot be con-

sidered as an effect of air current,

Electrodynamic and electrostatic effects

The flow of electric current through conducting liquids in an ambient
magnetic field induces a fluid motion (MHD effect). However, there are
significant differences, and these will be described later in the paper. The
flow of electric current through the hand - air - liquid - air - hand cycle
is ruled out because the resistance of the air is extremely high. The
electrical insulation breaks down if the potential difference exceeds a
critical threshold.

If the hands are approximated by two 1 cm diameter spheres 5 cm apart,
Umin=IEEUD V. Even then a spark would be between the hands through the air,
and not through the liquid. As the subject touched a grounded metal object at
first, then the electrically connected hand suppart, the dynamic effect can
be ruled out.

Electrostatic effects were eliminated by the above method but their
possible effect was simulated as well., Highly charged ebony and glass rods
were held near the marker, and if the rod was quite near, it casused a slight,
but definitely radial movement. Apart from two cases, which were not filmed
and were considered unsuccéssful, such radial movement has not been observed,
the movement was azimuthal, i.e. perpendicular to the radial direction. (Even
in the case of those two radial movements it is hard to explain it by normal
electrostatics because the effect appeared after a long delay period.)

During the application of Eléctrnnhemi:al method the whole circuit has
been prounded, and the electrolyte was slightly conducting. This setup

eliminated the possibility of strong electrostatic field build-up.



Flectrostatic effects do not cause sustained rotational movements,
therefore their possible effects can be eliminated.

As none of the possible artefact effects could explain the characteristic
rotational liguid movement and its relatively high angular velocity, the

effect is ostensibly induced by BETA.
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Method of data analysis

In our case, in principle a 3-dimensional velocity distribution can be
measured and, via analysis of the movement - in principle - the cause of the
movement, a mechanical force field distribution, can be mapped. It is a
further problem to find the cause of the mechanical force field - to establish
the nature of the BETA. The experiment was designed on the basis of the
multidimensional electrodynamics hypnthesis[:}].

The first part of the problem is the following:

Given: a transient, laminar, quasi-cylindrical, open-surface flow with
velocity singularity, three-dimensional velocity distributiaon,

To be determined: the cause of the movement, a transient, cylindrical,

three-dimensional mechanical force distribution. (Indirect problem).

This problem is rather unusual in fluid mechanics: uswally the cause of
the movement 1s pgiven and known, and the resultant liquid movement is to be
determined. (Oirect problem).

The solution of reserve, (inverse) problems is possible in principle, at
least approximately. However, at first ihe original problem, the mechanical
force fiuld velocity distribution task must be solved.

Analytically, the following direct problem can be solved: given a mechani-
cal force field which yields a steady state, laminar, cylindrical, closed
surface, non-singular, three-dimensiaonal fluid flow.

The differences in singularity can be circumvented so that the place of
singularity is replaced by a wall of small radius which does not disturb the
flow significantly. The open surface problem can be circumvented in the case
of low velocity. The surface plane is selected as a

gV

— | = 0 local velocity
dz

z= half height
maximum, 1t will represeni a symmetry plane for the flow in the axial direc-
Lion. In this way the original flow-channel height is doubled, but only the
lower half of the solution is of interest ta us. The transient flow is more
complicated to tackle, hnweﬁer1 it can be represented as the sum of a series

of steady flow problems, with approximate methods.



Within fluid mechanics, magnetohydrodynamics tackles the problems of our
interest. Given an electrically conducting liquid, with the help of ambient
magnetic and electric fields, and with the help of Lorentz forces, it is possible
to produce a wide variety of mechanical force field distributions.

The nearest case to our problem is the following: givenm a hollow
cylindrical channel (Fig.6) with electrically insulating top and bottom
plates, and conducting inner and outer axial walls, there is a radial electric
current flow distribution between these electrodes, and the channel is in a
homogeneous axial magnetic field.

The governing equations are the following [ﬂ]:

rot A = J far the electric current /1/
rot £ = D for the electric field 2y
div o H = 0 for the total magnetic field rig 1
J = o(E+VxB) the electric current density f4/
n(v grad) v = -grad p + nav + E(T) 15/

Relation (5) 15 the MNavier-S5tokes equation for the liquid with friction:

div v = 0 conservation of mass for the liguid /6/
j =3 x B mechanical force density distribution [T/
where W & HED) magnetic field distribution
J = J(r) electric current distribution
v = v(r) velocity field distribution
f = f(r) mechanical force field distribution due to Lorentz forces
p = p(r) pressure distribution.
J,4u,n 8re specific conductance, magnetic permeability and viscosity of
the liguid, respectively. Due to the symmetry of the flow, H and v are in-

dependent of ¢, the velocity has only a tangential {azimuthal) component

U¢=v¢{r,z}

And HE=H“ 15 the ambient axial component, and the tangential component

H¢ H¢1r,zj 15 to be determined also. In the case of small current densities

and high Mo, Ho -*~II¢|.
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The system of equatioms (1-7) will be transformed into a cylindrical

coordinate system with the above-mentioned simplifications as follows:

323 +GuDHD %% =8 /8
ﬁ;:(r,z] ; % ;1 {rﬂvéglz}} _ % . ”ﬁ?n _ 2:¢ = f /9/
%E :p%z /10/
g%[p+%HE)=D /11/

The salution is the simplest for a hollow coaxial cylinder geometry, with
sguare flow chanmnel cross-section (see Fig.6).

The boundary conditions for the walls are the following:

r
v=0 1f r:{rl and -a =/£ 2 a inner and outer walls Vi
2
a
v=0 1if .z= and r,srsr, top and bottaom /13/
-~ 3

Now Eqgs./B/ through /11/ are to be solved with the boundary conditions of
/12/ and /13/.

The solution, neglecting the intermediate steps, is in the form of a
sum of the terms of a series.

The velocity distribution will be:

g

i . ., = {4,
dl chmlz ch 13

% L2
| i Ehmja'{ﬁf} miachmia

vwir,zl=s = (O

Z 3
EJTr:ruDHﬂr'l i

n

2z
k [n{hirg}]ﬁ-[lm{hirﬂ

5 Zy (\r) /14/

where

g /15/

i} =
b oHo, [



Jlilirij

and En=ﬂnilir} - . ND{lir] /164
Nli iri}
Jlilirlj

similarly Z;=3; (A r) - Ny (ayr) 17/
NlilirI}

where Jn' Jl and Hn‘ Nl are respectively Bessel and Neumann functions of

zero and [irst order, and li is obtained from Eq./18/:

Iy (X0 Ny (Xk) = Iy (kXD . Ny (X) = O /18/

where x;,%,,...x, are the roots of Eq./18/,

I ® X .
and k=r2 }Ll: —1-:, }li:r_l

1 1 1
. Z s

S 1 R s RN |
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Actually we need only a part of the velocity distribution, the lower half of
it, which is symmetric to the distribution of the upper half.

This is what mathematical physics can offer in a more or less compact
form of direct solution, for a steady-state case, with a homogeneous axial
ambient magnetic field.

The transient inverse solution (what we need) does not exist in closed
form to the knowledge of the author, but in principle it is possible to have
a numerical solution,

However, Eg./14/ is very important because the velocity distribution to
be measured will have a similar form,

The calculation procedures will be different for the MHD and BETA induced
flow, but they contain several identical or similar aspects.

Calculational methods and aspects of MHD and BETA induced flows:



MHO flow BETA induced flow

The task is usually direct. Given: The task is always indirect. Given:
an electrical current (J) and ambient a velocity field distributian. The
magnetic field Ho distribution. The cause of the muueﬁent - the mechanical
resultant mechanical force field force field - is to be calculated.

distribution is to be calculated.

The flow is nonsingular {(because The flow is singular, rotational (the

there 1is an electrode at the artificial omittance of flow singula-

gingularity point) and rotational rity is permissible.)

The problem could be steady state The problem 15 always transient

or transient

i

The calculation of the mechanical The cause of the force density f(r)
force field density T=JxB is is not known, due to different BETA
unambiguous. interpretations. The result of the

calculation is the field f(r) it is

to be used in BETA research. T(r) is

not necessarily unamblguous.

The surface flaow 18 problematic for both MHD and BETA cases but it can be

circumvented by considering only the lower half of the flow in a closed

channel] .

he velocity distribotion field (CLgs. /14/-/19/) is similar in both cases

as 15 the mechaniecal force field distribution.,

Using this mutual correspondence it 1s possible to simulate BETA induced

flow with MHU flaw, or vice versa,

Ihis corcespondence is important, it couwuld provide a crucial element 1n
HLTA study because in this way it will be possible to analyse numerically the

redults of BETA experiments, this being a basic requirement 1n a riynrous

gL dy:



-

While keeping in mind the analogies,

it is important to note that there

are very definite and clear differences between the physical appearance of

the MHD flow and the BETA induced flow:

ﬂHD flow

Only an electrically conducting liquid

will rotate (e.g. salty water), there
is no movement with tap water or

distilled water.

BETA induced flow

Any liguid will rotate, including

distilled or tap water.

An ambient magnetic field is necessary.

There is no need for an ambient mag-
netic field (in the conventional

SENSE )

An electric field is necessary, the
electrodes must be immersed into the

liquid,

There is no electric field in the

conventional sense, there are no
electrodes, the liguid and the glass

dish are not touched.

2 and H2

generation on the electrodes during

There 1s an accentuated 0O

ligquid movement when salty water 1s

used.

There is no bubble generation,

When the polarities of the electrodes
are reversed, or the direction of the
magnetic field is reversed, the flow

direction is always reversed,

When the hand positions are reversed,
the flow direction is usually re-

versed, but not always.

With the given arrangement (Fig.7)
the direction of the mechanical force
field 15 tangential, and independent

nf ¢, z, but depends on the radius.

The mechanical force field is
frequently guite inhomogeneous, not
only tanpgential, but rarely radial,

I=T(r.0,2)




The last difference is rather unfortunate because strong inhomogenity
makes the calculations more difficult, or it requires simplifications. During
the measurements it frequently occurred that small, persistent whirls were ge-
nerated, and the liquid was calm at a slight distance a bit off from the
vortex. The marker method is unfortunately inadequate to map the velocity
distributinn in these cases. Only the Baker method (or photochemical Laser-
-beam method) could provide at least a good qualitative velocity distribution

picture,

Results of the calculations

Based on the previously discussed analogy between the BETA flow and the
MHD flow, 1t is possible to calculate the inducing fields, and the resultant
velocity distributions, The velocity distribution of a BETA flow is shown in
Fig. 6/a. Within the dish will be a point of zero velocity causing a
singularity. This singularity cannot be simulated by calculations: it has to
be replaced by a cylinder of radius 'y ({see Fig.é/c). Radius r, could be
quite small, in which case more terms of the sum have to be used so the
calculation will be guite lengthy,

In our calculations we used the following geometric parameter: rlzl.& cm,
r,=7 cm, a=0.21 cm(a being the height of liguid in the Petri dish). Five
terms were used in the sum, thus an accuracy of about 20 % was obtained.
Obviously this level of accuracy is not very good but it is nonetheless,
sultable for an order of magnitude estimation.

It should be noted that the calculation yields velocity distributiaon,
and not movement distribution, but their relation is linear for steady state
problems. The fields of the anoclogous MHD problem are shown in Fig.7, but
only the velocity field will be calculated below. As has been stated earlier,
it 1s possible to induce liguid rotation by the MHD effect if there are
electrodes 1in the liguid. Control calculations were performed for the

following two cases:



a.) Normal conditions

The purpose of the calculation is to evaluate the maximum liquid velocity,
where the input data are taken as they occur in nature, that 1s, the ambient

5 2

magnetic field is that of the Earth's geomagnetic field 4.7%10° 7 Vsec/m

6 1/0nm m. (Measured value of

and the specific conductivity & is 7.7x10°
the target ligquid) The net current is taken to be E‘?xl[l_2 A, which is the
maximum possible,otherwise it is fatal, or seriously harmful .

The maximum liquid velocity is 1.5ﬂxlﬂF? mm/sec (at the top of the

liquid surface), which is a negligible value. [f a smaller, more realistic

current is chosen, the velocity is further reduced.

b.) Simulated conditions

During the tests the angular velocity of the marker exceeded 180° /min A
number of times, i.e. the velocity maximum was about 2-3 mm/sec. This speed

can be simulated by higher conductivity and stronger ambient magnetic field;

Vi -1.6 mn/sec is obtained if 4-5.10°

crement) with 6'=?.?xlﬂ"¢ 1/00m m (hundred fold increment). The net current

‘u'secfm2 is chosen (hundred-fold in-

was of the same value EI:E.?xlﬂ'E Al

[t is easy to grasp that these B and & values are very high and therefore
the ligquid could not have been rotated in the experiments by the MHD effect.
Tt has to be added that in the experiments the movement was faster at the
start, thus the foerce, inducing the liguid movement had to overcome the
inertia of the liquid. Therefore a stronger force was needed than 1n the case of

the above-mentioned steady state calculations.
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Technical details of the electrochemical method

The electrodynamical velocity measurement method was developed by James
Baker [2], and only minor modifications were used during the implementation
aof the method. These were the following:

a) A small amount of alcohol had to be used to accelerate the dissolution of
the thymol blue,

b) About 10 drops of concentrated NaCl solution were added to increase
conductivity, thus the contrast of the dye increased. This slightly in-
creased the density of the dye filaments so they were not perfectly free-
floating. A better quality movie camera with 'more sensitive film, or wvideo,
would ohbviously yield satisfactory pictures from weak contrastsas well.

Higher voltage and current should be avoided due te the disturbing effect
of bubble formation on the electrodes and heating of the target liquid.

Homogeneous current density should be used in order to have uniform
contrast during dye formation. This is very hard to achieve in a cylindrical
arrangemant, only the peak wvalues could be cut aff.

The following electrode arrangement was used:

from above

glass Petri-dish

1.5 cm diameter thin plastic disc to cut off
high local current between the elecirodes

thin copper plates, electrical connections
thick outer copper wire

0.05 mm platinum electrodes for liquid filament dyeing

0.1 mm platinum wires on the
bottom pof the Petri-dish., It
daes not dye the liguid.

side view {cut, enlarged)

Pt = raer wr T R ST f e N (= - - ——

upper electrode, 14 mm from the bottom

e PESESIrY A e mm—

= i — copper plate

— plectrical connectiion

:%ﬂ.ml..f P A A A I RS
nlass ™ lower electrode, 7 mm from the bottom



T

The thick electrode is on the bottom, it is not shown here. The ligquid 1s
usually filled within 1-2 mm of the fop of the 18 mm high Petri-dish. The
diameter of the dish is 140 mm. This electrode arrangement was chosen to
reduce net radial current during dyeing and to facilitate adeqguate velocity
mapping.

The electric circuit for liguid dyeing:

11 pause (variable between 15-30 SEC )

/ shape of

dyeing electrical
impulses

time
Tapge-AT

i g Vv pulse length
(variable between 5 and 20 sec)

remote ammeter

e
-

grounding

Possibilities for technical improvements of the test method

There are several possibilities for improvements both technically and in
the test methods.

[he most important technical step would be to construct an "energy
microscope". While the present method applies only a single electric circuit
for the conductance anomaly measurement, the liquid target provides a fine
force field mapping. In other words, during the present measurements the
appearance of BETA effect can be localized but the conductance anomaly
cannot. However, the conductance anomaly could also be localized by the
application of several electrical circuits (and ammeters). Even the presently
used 4 -wire electrode system can be converted into an 8 - circuit "energy
microscope" without the increment of hydraulic resistance, withoui a major
change in the geometric arrangement. This would enable a local conductance
anomaly to be localized, and it should coincide with a local rotatiaon due to
BETA effect.

Obviously the application of an 8 - circuit ammeter is more cumbersome,



but it is frequently applied for EEG equipment and only minor modifications
would be necessary.

The local coincidence of the BETA and conductance anomalies would be
important because it could pave the way to detailed quantitative studies of
the phenomena,significant information can be learned via this method.

Only a minor change in the thin electrode system would be necessary:
instead of the continuous thin wires used at present, the length of a single

wire would be half of the present one. 5ee sketch below:

Instead of the full diameter,

“\:r— _XYnsulating ring the sensing electrode would
@ be about the length of the

radius.

Two identical grids are placed one above the other.

There 1s no change in the hydraulic resistance, but the sensitivity
increases locally. In principle more than B circuits could be used, but the
inerement is limited by the hydraulic resistance, dye diffusion length (the
dyed filaments become indistinguishable if too many of them are used), and
data acquisition difficulties.

Certain aspects of the BETA effect suggest that these anomalies are
basically electromagnetic in nature, therefore magnetic anomalies are
expected to opccur as well. But these are most probably very weak and hard
to detect by the usual portable laboratory equipment. Nevertheless 1t might

be considered at a later stage.
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"L" position from above

"L" position, side view

"T" position from above

Figure 10.: Different hand positions



Text to the plates 1-8

1. General setup of the experiment. One leg of the camera tripod is visible,

?2. The setup of the thermal control tests, the aluminium box without a
cover in the "L" arrangement.

3. Unsuccessful test, steady hands, 120 sec exposure time after a 180 sec
"warmup" period.

4, Unsuccessful test, shaky hands, 120 sec exposure time after a 180 sec
"warmup" period,

5. First part of a very successful test, 120 sec exposure time after a
120 sec "warmup" period. The rotation started slowly (strong white marker
trace) then rapidly accelerated (thin marker trace).

6. Second part of the test. There was a 50-80 sec technical break between
the two photographs, the camera had to be rewound and redirected. The
movement is strong at the start of the 120 sec exposure time, but by the
end it becomes weaker and weaker (the marker trac= becomes whiter). The
centre of the rotation is steady on the first photograph, but changing on
the second one. The subject left her hands inside the box during rewinding.

7. The centre of the rotation is not the centre of the Petri dish. The marker
near the wall has an unusually high speed. The other marker, the one near
the centre, rotates slowly. Exposure time is 120 sec after a 180 sec
"warmup" period. It is very probable that the maximum of the liguid
velocity was somewhere between the two markers, but only a third marker
(which cannot be used for technical reasons) could have detected 1t.

This example was selected to show the difficulty in measuring the velacitly
distribution with the marker method.

B. A weak mechanical force field around the fingertips, the outer marker 1s
steady, there is no velocity there. Exposure time is 120 sec after a
180 sec "warmup" period.

On some photographs thin wires are visible, these were used to eliminate

any static potential difference between the hands. Where the picture 1s

overexposed, they are not visible.
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Text to ates 9-25

(Two cross-shaped thin platinum wires were used for liguid dyeing, at about

7 and 14 mm from the glass bottom.)

9 conlirol test. The human hand 1is simulated by rubber gloves filled with

water at 40 °C. Note the lack of rotations.

10 one minute after the start. The dye diffusion is marked.

11 two minutes after the start.

12 three minutes after the start.

13 (Run 7) Unsuccessful test. The dyed liquid filaments are along the
electrodes, or just marginally moved. The arrow points to the non-dyeing
electrodes at the bottom.

14 (Run 9) Unsuccessful test., The velocity of the filaments is just under
the threshold value. The arrow points to the wires, conducting the dyeing
current to the liguid

15 (Run 23) Unsuccessful test. Movement of the dyed liquid filaments is
marginal. The arrow points to the metal grid covering the hand supports.

16 (Run 18} Unsuccessful test. Marginal movement of the liquid filaments. The
arraw points to the line of a polar coordinate system, placed under the
Fetri-dish,

17 (Run 19) Marginally successful test. MNote the local rotation at the upper
right gquarter: see arrows indicating the direction of velopcities.

18 (Runm 15) Marginally successful test. Local rotation. Note the distance
between the dyed liquid filaments, indicating Hartmann-type flow.

19 (Run 24) Successful test. The rotation of the liquid 1s more pronounced,
though guite irregular. The electric conductance anomaly 1s shown beside
the photo, note the current i1ncrement.

20 {Run B) Marginally successful test. Note the local rotations.

21 (Rum 5) Marginally successful test. Note the bow-like velocity distribution
in the upper left carner, The BETA effect existed for a brief period only,
the click of the dyéing current switch disturbed the concentration of the
subject. The liquid became stirred a little by the rotation, so the
current increased to the upper threshold only slowly. (See plot below the

photo)



22
23
24

25

ey

(Run 11) Marginally successful test. Note the local rotations.

(Run 16) Marginally successful test. Note the local rotations.

Petri-dish with electrodes.

The thick electrodes are visible on the

bottom, but the thin dyeing electrodes are barely visible, only where the

light is reflected by them (See arrow)

Rubber glove for thermal simulation.
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Lattice gas model on tetrahedral sites of bco lattice:
anisotropic diffusion in the intermediate phase

Tapasztalatok egy (neutron-alfa) magreakcidn alapuld
szildrdtest nyomdetektorokbél felépitett személyil
albedo neutron doziméter munkaszintil dozimetriai
felhasznalasarol

Usszefoglalé értékelés a paksi kéirnyezetellendbrzd
rendszer GM-csives és jédtavmérd detektorainak
jellemz8irBl az 1982-1985-8s mérési adatok feldol-
gozésa alapjan. OKKFT-A/11-7.5.9.

A paksl atomerdmii hideg- és melegvizcsatornajaban
iizemeld folyamatos vizaktivitds monitorok paramétere-
inek és mérési adatainak Bsszefoglald értékelése.
OKKFT-A/11-7.4.13.

Determination of the centre of gravity of the current
distribution in the MT-1 tokamak
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R. Kozma et al.

KFKI-1986-12/A
A. Frenkel

KFKI-19B6-13/D
Gy . Egely

KFKI-1986-14/K
Németh I. et al.

KFKI-1986-15/G
M. Makail

KFKI-1986-16/C

K.I. Gringauz et al.

KFKI-1986-17/C
A.J. Somogyl et al.

KFKI-1986-18/E
7. Kaufmann et al.

KFEI-1986-19 /A
H-W,., Barz et al.

KFKI-1986-20/B
A, Horvath et al.

KFKI-1986-21/M
. Nicholson

KFKI-1986-22/L
Novothny F. et al.

KFKI-1986=23/C
™. T. Gombosi et al.

KFKI-1986-24/A
P. Léval et al.

KFKI-1986-25/E
G.P. Djotyan et al.

KFKI-1986-26/E

P. Szépfalusy et al.

KFEI-1986-27/J
A. Vértes et al.

KFKI-1986-28B/E
P. Fazekas

KFKI-1986-29 {A
V.N. Gribov

KFKI-1986-30/A
L. Diési

studies to the stochastic theory of the coupled
reactorkinetic-thermohydraulic systems.
Part VI. ARnalysis of low-frequency noise phenomena

Canonical guantization of the relativistic theory
of the Dirac monopole

Energy transfer problems of ball lightning
Hordozhaté félvezetd gamma-spektrométer Uzembe alli-
tasa, kalibralasa, szamitdgépes adatfeldolgozasa és
tesztelése in situ dézisteljesitmény meghatarozas
cé1§abdl. OKKFT-A/11-7.4.12.

In aid of in-core measurement processing

First in situ plasma and neutral gas measurements at

comet Halley: initial VEGA results

First spacecraft observationsof energetic particles
near comet Halley

Unusual maps and their use to approach usual ones
Effect of correlations on entropy and hadro-chemical
composition in heavy ion reactions

Evidence for a different miocene solar cycle?
On the humanisation of interfaced systems

Kisérlet mérdvaltok meghibisodasanak zajdiagnoszti-
kajara 2.

An icy-glue model of cometary nuclei
Should the coupling constants be mass dependent in
the relativistic mean field models?

Theory of the nonstationary phase conjugation by
four-wave mixing

A new approach to the problem of chaotic repellers

Peak shape determination in laser microprobe
mass analysis

Variational ground state for the periodic Anderson
mode 1

A new hypothesis on the nature of guark and gluon
confinement

A universal master equation for the gravitational
violation of quantum mechanics
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J.5. Bakos
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Zs. Bagoly et al.

KFKI-1986-33/B
Z. Perjés
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R.Z. Sagdeev et al.

KFKI-1986~-35/A
K. Szlachanyi

KFKI-1986-36/8B
B. Kimpfer et al.

KFKI-1986-37 /A
P. Vecsernyés

KFKI-1986-38/F
Gy. Szabd et al.

KFKI-1986-39/C
R.Z. Sagdeev et al.

KFKI-1986-40/G
0. Agquilar

KFKI-1986-41/C
5. Benko et al.

KFKI-1986—-42 /K
Andrasi A. et al.

KFEI=-1986~-43/C
Dénes E. et al.

KFKI-1986-44/L
E. Hajtté et al.

KEFKI-1986-45/E
I. Pocsik et al.

KFKI-1986-46/E
I. Pocsik et al.

KFKI-1986-47 /A
L. Féldy et al.

KFKI-1986-48/A
P. iraskd et al.

KFKI-1986-49 /K

A. Andrasi et al.

KFKI-1986-50/E
K. Itai

Optically pumped FIR lasers and their application in
plasma diagnostics

Monopole abundance from first order gut phase
transition of the early universe

Ernst coordinates

Comet Halley: Nucleus and jets (Results of the VEGA
mission)

Non-local fields in the Z(2) Higgs model: the global
gauge symmetry breaking and the confinement problem

Entropy production in tepid inflation

Comment to the "Reanalysis of the E&tvds experiment”

Influence of temperature oscillation on measured
crystal weight during Czochralski growth

The spatial distribution of dust jets seen by V-2

Measurement of reactivity temperature coefficient
by noise method in a power reactor

Cosmic ray fluctuations at rigidities 4 to 180 =¥

A Kézponti Fizikai Kutatd Intézet Sugarveédelmi Foosz-
talvanak mérései a csernobili atomerdmil balesetének
kévetkeztében létrejdtt sugarzasi helyzetrdl (1986,
aprilis 28 - junius 12). ElGzetes beszamold

A VESA TV real-time szoftvere

Submicron resolution amorphous chalcogenide optical
grid

Solitons in chiral liquid crystalline systems
I. Cholesteric phase distorted by magnetic field

Solitons in chiral liguid crystalline systems
II. The blue phase

External field Dirac eguation with separable
potential

Coulombh Pair-creation

Monitoring the radiation consequences due to the
disaster at the Chernobvl nuclear facility
From April 28 to June 12, 1986. Preliminary report

Theory of one-dimensional hopping motion of a heavy
particle interacting with a degenerate electron gas
or phonons by different couplings



KFKI-1986~51/B
J. Bi®ak et al.

KFKT-1986-52 A
P, Hrasko

KFKi=1986=53/A
T. Lovas et al.

KFKI-1986-54/E
p. Szépfalusy et al.

KFKI-1986-55(A
L. THasi

KFKI-1986-56/C,J
H. Tlly

KFKI-1986-57/D
J.5. Bakos et al.

KFKI-198r—58/E
P. Jani

KFKI-1986-59 /D
P. Apal et al.

KFK1I-1986-6G0/E
I’. Fazekas

KFKI=-1986=-61/[E
L. Sas et al.

KFKI-1986—62/E
B. Sas et al.

KFKI-1986-63/G
0, Aguilar

KFKI-1986-64 /A

M.N. Kobrinsky et al.

HFKI-lQEE*EEfE
E. Toth-Kadar et al.

KFKI-1986-66 /M
J. Bota et al.

EFKI-1986-67/E

A. Janossy et al,

KPFKI-1986-68/E
G. Gévay

KF¥XI-1986-69/A
K. Szlachanvi et al.

KFEI-1986=-T70/E
P. Fazekas et al.

KFKI-1886=71/J
i*. Jani et al.

‘Asymptotic behaviour of Robinson-Trautman

pure radiation solutions

Magnetism of the electric quadrupoles

Heavy ion collisions and anisotropic hydrodinamics

Calculation of the fractal dimension in the
one-dimensional random field Ising model

Quantum Stochastic Processes as Models for State
Vector Reduction

Recent bibliography on analytical and sampling
problems of a PWR primary coolant. Supplement IV

Measuring laser blow-off of thin sodium films

Interfercometry applied to ceramics

D.C. helium and helium - krypton discharges in
aluminium hollow cathode discharge tubes for blue
He-Krt laser operation

Concentration dependence of the Kondo exponent in
heavy fermion alloys

The influence of magnetic scattering to the transport
properties of Wi-based amorphous alloys

Magnetic contribution to the thermopower of iron
based amorphous allovs

Measurement of reactivity temperature coefficient by
noise method in power reactors. Theory

Inclusive reactions in the gquasi-nuclear guark model:
humerical results for hadron-hadron collisions

Preparation and characterization of electrodeposited
amorphous Ni-P alloys

Data presentation in the WWER-440 basic principle
simulator

Linear current-field relation of charge-density-waves
near the depenning threshold in alkali-metal blue

bronzes HD.SMGDE

Growth and characterization of BijyGe30Dj;3 single
crystals: a survey from discovery to application

d-sectors in the O0S-construction
Application of the Gutzwiller method to the periodic
Anderson model

Development of optical system for a laser
ionizaticen mass spectrometer



KFKEI-1986=-T72[E
J. Gazsd et al.

KFKI-1986-73 /A
G. Perneczki

KFKI-1986-74/2
h. Toth et al.

KFKI-1986-75/M
G. Bona =t al.

KFKI-1986-76/G
I. Vidovszky et al.

KFKI-1986-77[E

L. Malkinski et al.

KFKI-1986-78/E
L. Malkinski et al.

KFKI-1986=-79 /A
L. Diéal

KFKI-1986=80/A
B. Lukics et al.

KF¥I-1586-81/G
0. Glickler et al.

KFKI-1986-82 /G
3. Por et al.

KFKI-1936-83/3
J. S5z0ke et al.

KFKI-1936-84 /1

A. Czitrowszky et al.

KFKI-1986-85/G
Perneczky L. et al.

KI'KI-1986-86/G
G. Ezs8l et al.

KFKI-1986=-B7 /G
EzsHl Gy. et al.

KFKI-1986-88/B
I. Racrz

KFKI-1986-89 /1
T. Tarnoczi et al.

KFKI-1986-90/J
Gy. Jakli et al.

KFEI-1986-91 /A

7. Szokefalvi-Nagy et al.

KFKI-1986-92/G
Vigassy J.

Field-effect problems with I-V measurements on
yap-type a-S5i:H specimens

Bias of poisson distributed data decomposition
Two-center Dirac equation with separable potentials
Fault tolerance

Non-destructive fuel burn-up study on WHWR-5M type
fuel assemblies. (Gamma spectrometric method)

Influence of magnetic annealing on shear modulus and
internal friction of FE?EEilDElE metallic glass

Density of Fe-5i-B metallic glasgses

Exact soluticon for particle trajectories in modified
gquantum mechanics

Thermodynamical considerations for the
rehadronization c¢f a guark-gluon plasma

Results and interpretation of nolse measurements
using in-core self powered neutron detector strings
at Unit 2 of the Paks Nuclear Power Plant

Sophysticated systems for analysing standard
signals of a PWR NPP for diagnostic purposes

How to build up an up-to-date decay time spectrometer
for the nanosecond region

On selection of active material for acousto-optic
mode-lockers

Baleseti helyzetek elBbecslését szolgdld szamitasok.
A térfogatkompenzator biztonsigi szelepének fennaka-
dasat kdvetd folyamatok szamitbgépes analizise

IAEA~-SPE~1l: Pre-test calculations for the PMK-NVH
Standard Problem Exercise

rékeringetd szivattyu kiesés a Paksl AtomerGmiiben

Distinguishing properties of causality conditions
Kinetics of relaxation in metallic glasses with and
without Cr

Isotope effect on vapour pressure and on solvent
activity of 1 molal sodium dodecyl sulphate heavy-

and normal water solution

Microphone detected ionacoustic signal from metals

Az SSYST-3 programrendszer &5 honositasa



KFKI-1986-93/G A LINCUP-2 program és felhasznalasa
Vigassy J.

KFKI-1986-94 /K Experimental investigation of biologically
Gy. Egely induced energy transport anomalies
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