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THE INTERRELATICYUSHIF EETWEZIN TWO ASPECTIS OF CCGNITION
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1. Tre iffect . ecnanisg” o2 Opject on 3abject

‘., The relationshi; between the empirical and
tneoreticu. in sciens:, that is between facts arnd their
eiplanations, cannot ce exanined witnout consideriny vare
ious facets of tne otvject of stu-,;, constituting an object
existing outside and independen:«? the cousciousness of the
luvestigator nimeelf, Tnis means that froxz the very bve=
Zinaling in an a = g8is of 2 glvea probler a basic znosecs-
Lokical question arises -« tihiat of the relationship vetween
the subject (3) ani oblect (L), setwegn the process of coge-
rition and the oblect of cognition: (the fat norizontal
line eisnifiea tne r lationsnip of 3 ;o 72 lizit oure
selves in tuls paper to an explaaatlon mere;g of the effect
. "pechmnisz" of oblect { on subject 3, igroring 8 no less

izportant ;es.ion jealins with the reverse e fect of the
sublect on tne oblect in the cognition rr.gzfs and the
practicai activit*ea ¢c{ man,

2, The entire alstery ol sclence indicates that
veyond iirect paencrers (:) are hidden their esceuce (E),
taat is tae ’awe (i), causes, the internai "mechenisz” of
tne processes "gtructure” of things, Ilhe essence of rne~
ncwess négs not veen given Lo ua directly, for it is cone
cealea in phencmzena and beyond parencmens; therefore it

aust be giscgvgggg. revealed, aad penetratad, ihe groblen
cf scientific c¢crrition ccnsists 1u discovering thne laws of
paenonena &nd mastering thex, 3uch a presentation ¢l tae
Frobler suzes it possivle tc reveal two contradictory facets
¢f tne ctject (0) and present tne process of cosnition as a
zovement f{rom prenomena (p) to thelr essence (£}, or to
their laws (.): $
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(ime fat lire indicates the éirsction of cognition frowu
orne side of the object (phenomena) to 1ts other side -- to
essencs (3) or laws (L), The rectangle contains the area
of the object),
3« There is no barrier between esszence and phee

nomenor, and there is no haslc cleavage other than our

ary ignorance of what is concealed behind direct
pheromena, The e¢ssence of a thing is fully presented, withe
out anything left over, in the phenomenon of this thing,
Everytning which exists in eesonce makes the ghift to phe=-
nomenon and appears in 1t, Therefores in studying the phe=
nomendn we Can perceive ite %fglgg esssnce, The oppesite
viewpoint (Kantian) is as follows: between phenomenon (p)
and essence (E) there 13 a basic borderline, hindering the
cogruition of the easence of things, We.call such a view-

point agnosticism:.
. The process of object cognitior beging with

& study of phenomena constituting tue external marnifestation
¢f the object, ox its exterior, so to say its surfacs, The
effect of the orjeot (in the form of phenomezna) on the sube
Ject and on its seuges furnlshea the 2&§LILQ§% material to
8clence, the data of gense cognition, This effect can lLe
direct, indirect, or occur through the medium of some phy-
sical device, measuring instrument, etc. Empirical data

of and by themwselves, as they are establisied in the pro-
cess of sense cognition, are not interconrsc-esd; they are
discrete. They represent the initial atoms or bdullding
bricks of that materialol vhich the structure cf science is
built. We ocall such discrete emplrical materials faofg.
Consequently fact 1s a bit of objective reality established
by us empirically, We shall designate the process of the
effect of various phenomena (p) on the senses (8) of the
subject with light arrows, and with heavy dots == the lis-
crete enppirical matarial [e) sstablished as a result of
this effect, that is faot ({):

figure 2

Here we reveal the inner "mechanisn" of the effect of tne
oblect (Q) on the subject (3) at the initlal point of coze

nition,
5. Since phenomencn (p) contains within itself
everything which exists in essence (E), but only contains
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this "everything" in an obscurely expressed, concealed form,
then the faots (f) and the smpiricism (e) contain their
concealsd general relationship, expressing the law ¢f the
objective phenomena themselves, It is the problem of science
to ealucidate the concealed relationship between the faots,
"to read the Bidle of the senses in the releationship" (Feuers
bach), that is make this relationship clear and studlable,
Soilentifio cognition reaches its goal by unification or
;13;9231; of facts. 3Such a problem cannot be solved by

urely empirical methods and means, Here abstract thought
ft) is essential, a theorstical approach is necessary, and
logic (1) as well, Relying on the devices of logic, theo-
retlical thought synthesizes facts, forms at firat their
presupposed explanations, hypotheses (H), then theories (7),
based on a knowledge of the essence (E) of the object and

its laws (L).(see Figure 3),

ti Tt
/ i a'
: S s iibbbbi em
0‘ ?
b
| ElL]
Figure 3

Here parathesis means the unifiocation or synthesis
of disparate discrete empiricel data (facts), bringing them
intc relationshio with the aid of theoretical (t), logical
(1) thought; the upper light arrow indicates that synthesis
of the facts leads to the formation of theories (T) and hye
pothasts (H), to the discovery of laws (L'). The difference
betwaen L and L', as well as the meaning of symbols a and a'
vill be explained below,

6. The oconcept "law" has a dual meaning, It means:
1) the law of the external world {(nature or soociety) as the
sxpression or fraction of the relationship of its phenomens
(L) and 2) the law of science (L') as an expression in the
consciousness of the subject of the objective law (L) of
nature or society, Objective laws therefore serve as the
content of the lawe of science, But since science is not s
sum totai of absolute truths or exhausted knowledge, its
lavws are always relative in the sense that they express the
oblective laws of the phenomena of the world not fully bdbut
only partially, approximatoli. Therefore scientific imow-
ledge of the laws of the world never correspondsfully with

-3.



the luws themselves, existing outside and independent of

the subjeoct., Man oan neither create, destroy, nor alter
objeotive laws, xnowlodgt of these iawl changes constantly,
The dreakup of old and elaboration of new forzmulations of
soientifio laws under the influence of scientific progress
may oreate the false impression that in this process old
laws of the actual world are being broken up and new ones
are being estadlished., Aotually, only change and develop~-
ment, breakdown and rabduilding of the xgigzggg; of man in
respect to the laws of the exteraal wor ocour,

7. Transition from empiriocism (e) to theory (1),
from facts to their synthesis is not arditrary. It cannot
be effeoted Dy any givon method, This transition is achleved
only in a striotly determined, although not exclusive,
nanner, It is determined not by the peculiarities of the
subjeoct and his ocognitive oapabilities, but by the nature
of tha object and primarily by the relationship between its
two contradictory facets: phenomenon and essencs, Since
essence and a relationship between phenonmena conforming to
certain laws are one and the sanme, discovery of an imner
relationship betwesn faots signifies penetration into the
essense of phenomena, whioh contains within itvself this re-
lationship. Oonsequently, movement of ocognition from ea-
pirioism (e) je theory (?5 is its movement from ?henomena to
essency: (] T=17p » . The symbols a and a' deslgnute
in essence one and the same method of shift of ocognition
from one stage of its existence to another, higher stags,
vieved either from the Pooullaritios of the cognitivs ac~
tions of the subject {a'), or from the various faocets of the
objeot (a), FPhnenomenologism occurs where the tasks of
science ares artificially limited merely to a description of
phenomena, oonsejuently when the funotion of penetrating
into thelr essence is removed,

8. Oustomarily in neo-positivist literaturs rec-
ognition of the existence of something beyond the limits of
human sensations is called « Subdjeoctivists deny
that anything at all can exist outside man and his aenses,
while agnostics assert that if something does exist, it can-
not bs cognized, Maintaining these positions it is lmpossibdble
to understand the essence of the proocess of cognition. It
is absolutely inexpliocadle why the transition from empiri-
cism (o) to theory (T) is effeotsd in ihig manner and not in
any other, Actually we are forced to recognize that the
transition from empiriocism (e) to theory (T) is determined
by the movement of cognition from ae(external) side of aan
object to the other (inner) side, that is that this transe
1tion 18 deternined by a of ocognition from phe=-
nomena to essence, We call metaphysics any artificial
split in the single interconneoted process of cognition, any
introduction into it of artifiocial partitions, any doguati-
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zation and abdsclutization of individual solentific prine
ciples, any ocleavage of one favet of cognition from the
process of coguition as & whele, for sxample through re-
maining with eaplriocism, with a vare description of faocts,
Thus the "nischanisn" of the interrslationship of sudject
With oblect at a higher stage of cognition is determined in
the final analysia by the peculiarities of the object, exime
ting outside and 1ndo?ondent of the sudject, There is
nothing metaphysicel (ir our meaning of the werd "meta-
physles" in this explenstion.

II. The Multi-Staze Essence and the
"Meachanuisn” cf Xevealing It

9. We shall now sxapine the following procdlem:
how does the develcopment of sclentific theories, their
elatoration, the replacement of certain less developad by
perfected theories take place? What i1s the ifaner "mechanism"
of this cognition procesa? We shall attempt to furnish an
answer to this question, proceeding from the same principle
on ths relationshiy betwesu the subdbjeost (5) and ooject (0),
whionh we used adove as our guide,

. 10, We will begin here with an exarination of
various facets of the object. In tnis respect of great in-
portance 13 the fact that the essenve of things and phenone
ens 18 not simple, ordinary noxr homcgenecus, but conmplex,
multi-zrpact, as if nulti-layered ¢ multi-sterisd, Theree
for the shift from phenomenon to egsence cannot te completed
in one action, with one siuple atride o¢f c¢ognition, dut cone
stitutes a lengthy historical process, temporally infinite;
tharefors aclence i{iself is inflinite., I{ the eessence of
things and phsnomena is "wulti-atoried”, this establishes
& definite sequence in shifting cognition from one "story"
to another, +then to the following, etoc, PMguratively speak-
ing the movemert of caogrition iu this respect is similar to
&n elavator: it{ is imposxlble to rise directly from the
rirst floor to the vop, bypassing the second, third, ete,
The same thing occurs in the proocess of cogrition: I

) b4 a 1gn£gzggg;g
iotally i‘a‘gﬁzﬁ? g,‘; S e oy sy, taee
story",

by stags, "story’ ty e ahall deeignate with crdinal
numbers hegiaaning with the first stage of essance (F), and
with the symbols alpha, beta, gamms, delta, ei¢c., ==~ 8Sibhe
sequent vransitions {rom pherncmsna to eusence of the first
order (aipha) and further from eseence of the first order,
less profound, to esseonce of the esscond order, more pro=-

fourd (bets), from 1t tv esnerce of the third order, even

moce profound (gamma), etc, In this ocase the objeot under
gtuay (2; will sppear as a unique multie-story struocturs (see
figure &),

.
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1t. The hiectory cf modern atomisa serves as an &xe-
sellent 1llustration and convincing proof of such & multie
layer or multi-stage nature of the essence of physical and
shemical phenomena, 4t first chemists and physicists studied
snly named phenomens, smnasaing the essential experimental
nateriasl for establisaing their scilemce, +when at the Le=~
Zinnionz of ths nineteenth century Dalton not only explained
but predicied and later discovered experimentally stechio-
aetris ralationships in chemistry, he relied on conceptis of
atoms. Tris was the transition frorw chemical phenomena (p)
$0 essence of the first order (Ef): p 4 By, iz 1360 Men=
leleyev discovered the periodic law of chemical slements;
this was s firat step toward penetrsting the essence of the
atoms the aelvea, which was an egserce of the second order

E5, '"Wner Thompsou discovered the electroa, pene-
gtion began deep into the atoms themeelves, into theilr

ulectron mantle, Llater Bohr bullt a model of an atom; due
to this the physicel euscence of the periodic iaw as an essence
nf the third order (iL;): 2, & 3, was ilscovered, 4n even
1esrer eseence, conneCted with pénetration into the atomic
ruoieus, “egan to be evealed afver Chadwick discovered the
neutzon (1932): Finally, recently the penetra-
tion of physiocs began 1n%o the neutron and other "elementary"
warticles, that is into an aven deeper essence, The path
traveled by cognition can be expressed in summary as follows:

-6-



12, In respect to phenomena lubooqnont stages of
despening essence ooour in a dual nannor- 1) either a
deeper and do.por essence of gne jgg 2838 phenonmenon is
revealed (py}, 2) or-a d.opor essence revealed through
now, tormorly unknown phenomena of & more complex nature

Pos ,» 0%0.). As & rule in the history of sclentific
cognit?on both paths for going desper into the esasence inter-
weave, accompany sach other and affeot each other, The gen-
eral mcchsnil ' for penstrating into the essence of phe-
nomena is represented schematically in Mgurs 5.

(-3
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Pigure S

Here the symbol 2a roprosents the direct transition
from phenomena p, t0 essence B a3 correspondingly 3a signi-
fies the tr.nnitfon of p l sto, The arrovs indicate
the possibdbility of & dus rnniition.trom essence of the
first order (B,) of phenomenon (p,) to essence of the second
order (E,) &h&i phenomenon (py): 1) socordai to the
gcheme p, and 2) by the sehonon Py
In the actual ﬁlltor cal process the novemont or gognitign
from phenomena deedp into thelr essence ocours in an even
more complex manner, since essence of ths second order (Bp)
is simul? aneoualy essencs of the group of phenomena corre-
sponding %o it (p,), as woll ll a deeper essende rolativa to
simpler, initial Phenomena The scheme of this

mplex case oombines dboth pr‘oodinc ones: ,n‘b ) M 32

Poe.
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13, Chemlistry provides us wiTth an example of the
first method of penetrating deep into essence, Chemiocal
phenomenona (reactions and transformation of matter) have
besn mown for a long time. At the deginni of the nine=-
tesnth cantury they were treated by Dalton gnd earlier by
Boyle and Lomonosov) sa the jJoining and diesotiation of
atoms: in the second half of the nineteenth century and
struotural theory -- as the formation, saturation or rupture
of valence bonds; later in electroniocs by Kossel' and L'is)
~=- a3 intersction (bias, dstachmeut or capture of valencs
slectrons); finally, in the second quarter of the twentleth
century in quantum mechanics -- as the interaction of elec-
trons (electron clouds) possessing specific spin values, 4a
example of the second method of penetrating d®ep into the
essence is provided by atomic physice, In order to pere~
trate deep within the atom it was necessary to discover
slectrons and the atomis nucleus as structursl atomic par-
ticles. This was preceded by the discovery of the phencmencn
of radioactivity by Becquerel (1896), Ia 1902 Rutherford and

deronstratsd that its essence consists in atomic
disintegration, Developing tiils doctrine further, Rutherford
discovered the atomic nucleus and went deeply into 1t, aweating
nuclear physics, The combination of both methods 1s seen in
the first example: discovery of a new group of nnxglgg&,pho-
nomena (ps), leading to the discovery of electrons, iaciuding
valence egectrons, exerted lirect influence on further prog-
ress into the nature of thf%ﬁél phenomena (p,).

14, In accordance W the movement o} cognition
deep into the multi-stage-multi-layer essence of things and
phenomena, that is the structure of the objlect, scientific
theories develop., Penetration into deeper essence usuyally
causes a radical breakdown of o0ld theories (T,), which up to
that time have been based on a knowledge of 1%3 shallower ase
sence, and the creation of new theorles (7,), which more
fully and accurately reflect the nature ang laws of a given
group of phenomena (object), based on the knowledge of 1ts
deeper essence, We thus reveal a more detailed "mechanisnm”
of interaction betwesen subjeoct (S) and object (0):

12 T,
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The area of cognition or of the subject (S}, reflect-
ing transitions from its empirical to theoretical aspect,
deplgts the transition from one, more superficial, side of
the object (0) to another, desper side, whersby transitions
in the area of the sudbject (S) correspond exactly to transi-
tione in the area of the object (0), This 18 the most highly
developed form of the effect "meohsnien" of the object on
the subject, Here we are abstracting ocureslves not only from
the reverse active effect of the subject on the object during
the process of its practical activities, but also from the
reveree transition from theory to empiricism, which 13 con-
tinuously going on in the procesa of scientific ccgoition,
wvhen theoretical concepts point out the way for further em-
pirioal research,

15, Comparing both profiles (or aspects) of the move-
ment of scientific ooinition «- from phenomena (p) to essence
(B) and from empirical (e) to theoretical (T), we can put to=
gether the following disgram:

- X
"H‘-—Fd B \{ g——Ti W
0 N N 5
Ja 3 T,
5 EJ a & e a
N N
L ot ete § ete ' e
Mgure 7

Here the symbol indices of the right section of the
dlagram signify the sequential accumulation of new emnpirical
zaterial (ey, o, etc,), synthesised in theories replacing
one another in Sequence (7T , Tn, 0t0,); transition from the
empirical material to its %hoogotiotl a;nthonis (a'), gust as
transitions from old theories to new (b', g', 4', eto.), ocor-
respond to a deepening of oognition in the essence of the ob-
jeot being studied (o, b, g, d, etc,),

16, The history of science shows us h ow nev theories

-9.



are formed with each traneition from phenomena to essence
and from essence of the first order to essence of the second,
higher order, An example 1s the synthesis of empiriocal data
in classical Newton mechanios and transition from it to quane
tum mechanics and the thaory of relativity in physics, Here
it is important that essence of the highest order (E,) in-
cludes within itself essence of the lowest order (31?. cone
stituting its development, Simplifying with the aid of abe
straction our knowladge of desper essenoe (E5), we can men-
tally make the reverse journey and "return" to shallower es-
sence (E,). Correspondingly, from a more complete theory
(7,,), founded on ths knowledge of a deeper essence of phe-
noflena, we can mentally make the tramsition upon stipulating
specific conditions to a less complete theory (T,), based on
the knowledge of shallower essence (B,) of the same phenomena,
This siznifies that any new, more complete theory (T,) in-
cludes within itself the rational content of the forﬁer
theory (7,) ac its extreme or particular case., This regular
correspon&enoe betwean 014 and new theories in physics was
formulated by Bohr (1913) in the form of the "prineciple of
correspondence”. In stipulating specific conditions rela-
tivity and quantum mechanics (partioularly quantum statisti«
cel) relationships regularly icake the transition to classi-
cal, The philosophical significance of the prineciple of
correspondence consiste in the fact that it reveals the in-
ternal "mechanism" of the acocumulation of grains of abteclute
truth (that is total kmowledge of the object) in the process
of sequential transition from the one, less complete &nd
full relative truth to another, fuller and more comprehensive,
?utag}ao relative truth, This was demonstrated by kKuznatsov
19 .

17. A radicel breakdown of old theoriss and related
concepts constitutes a genuine revolution in rolence., It is
not caused by a new fact per se (for example, the discovery
of a new substance), but by the creation of a new theory, the
forzulation of a new interpretavion of facts, incompatible
with previous theoretical concepts in ascience. For example,
the purely empirical discovery of oxygen per se did not cause
a revolution in chemistry, In addition, Priestly made this
fact compatible with the phloziston theory. The revolution
in chemistry began when lLevolsisr created the oxygen theory
and proved the falsensss of the phlogiston theory. dJust like
the revolution in physics, radium caused a revolution only
when the theory of rsdioactive disintegration was born,

18, All transitions in the development of solience from
empirioism to theory and from one theory to another, noted
above by the symbols a', b', g', etc., constitute a revolue
tion in sclence or stages of one and the same revolutioen,

They ocour in the following manner: first within the limits
of one and the same aspect of cognition, correspondingly ==
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of the essencs of one and the same order, a guantitative
accumulation ocours of new empirical data, new facts, which
per se do not yet cause any revolutlion in existing views,
Then the time comes when the qualitatively incoreased ex-
perimental material nc longer lodges within the framework

of existing views, Then more or less suddenly and sharply
obsolete views crack through their foundations; qualitatively
new views take their place, theoretiocally able to embrace and
synthesize all experimental material ~- both that which was
accunulated previously and serves as a basis for the old
theories, but particularly that which appeared later, out-
slde their framework, Revolution in soience is therefore a
leap from one stage of cognition coxrresponding to essence of
one order, to another stage of cognition, corresponding to
essence of a algher oider,

19, The following revolutioms took place inm ths nate
ursl sciences: the overthrow of the geocentric system of
Ptolemy by Copernicus and the creation of a new, heliocentric
system in the sixteenth century, the rejection of the doce
trine of weigntless fluids and the dAiscovery of the law of
preservation and transformatiou of energy in the nineteenth
century by Meyer end others, breakdown of the concept of
the parmanent form and conception of teleologism in biology
and the formulation of the theory of evolution by Darwin,

A great revolution in philosophy and the social sciences was
brought about by the teachings of Marx,

As an axample of development by stezes we can uss the
"latest revolution in natural sciences", as Lenin called it,
It begar at the end of the nineteenth and beginning of tne
twentieth century; its first ("electroaic") staze continued
during the first 25 years of tne twentiath century. 1In the
2C's the second stage bezan, brought about by quantum ma-
chanlcs, as well 38 the theory of relativity previocusly form-
ulated by Binstein; the "quantum-relativity" stagz continued
until the end of the 30's, 3But already at the begluniung of
the 70's, simultan-ously witn it, the third stage of the
same revolution began to be born, along with the successes
in auclear physics. Tne leap forward here was the theoreii-
cal intarpretation of a pnencmenon occurring during the
action of neutrons ca the uranium nucleus -~ nuclear fission,
Presently this "nuclear-physical" or "atomic energy" stage
has not yet terminated, but signs have already appeared as
narbinger of a fourth stage in the same resvolution, in con-
naction with penetration into the "elementary"” particles
(nuclons, mesons, eto.), as well as in connection with the
penetretion of man into spaze, the rapid development of
cybernetics, success in diochemistry and molecular dlology
and other achievements of sclence and technoloxy. This
coming stagze of "the latest revolution im natural sciences"”
Wwill go into full swing in the very near future,

ol e



79, We can summarize es follows: 1) breakdown.of
914 theories bezins when coxznitlon wakes a new transjition to
a deaper essence of the otvject veinz studied; 2) at the same
time not all containad in the former theory breaks down and
is rejected, but ounly its limitations, absolutes, =socriced to
actuality, wiicn were introduced to it by our reflection tut
wilen do not actually exist; 2) everything which was correct
in the old theory, which corresponded to tae object itself,
is retainei and maintained in the new theory, vut not as
something universal and all-encompassing as 4t appeared in
tae 0ld theory, but subjuzgated tc new and broade. concepts;
4) no matter ucw perfect and conplete a new theory may seen,
it never can become the last stage, 2xazusting the entire obe
Jecw of researci, "hat is it cannpot coastitute an absolute
truth in a total sense, Lhe essence of the object is in-
finite and inex.austible, constitutinz an infinite number of
states, passing deep into any obtject of study, Therefere
sclenee 1s infinite in 1ts zovemert toward truts, and man

can never 3ay: ''Feriod! I nave learned everytzning, rignht
4 to the end!”
Z1, Ve will endi where we began: 1t 13 impossible to

Somorehend tae reiationsnips betwaen tne thneoretical arnd en-
plrical aspects or facets oI sclence, sclientific cognition,
ignoring the correlation cetween the uspects of the odjact
itsel?, and not eluclidating tne effec:i "mechanisn" of tue

ot ject on tane suvject, Ine kKey to understandin: tie inters
relationsnl; betwee:r tnese aspects of sclence and their
unigue nature provides & znoseolozical analysis of the proo=-
lem of relationsals vetween subject andi object, The author
nac attempted to zaxke sucn an analysis from tne position of
metaerialist dlalectics (in conclusion the author thanked the
sarticipants of the symposiuxm for attentively listeninz to
213 paper and particlvrating in the discussion, wnich lasted
about three nours., ©On tneir part tne particlpants of the
svmposium expressed zratitude to the 5oviet delegation for
settinz un the readinr o the paper, whicn made 1t possitle
for tiem t2 be.ome acquainted with thne views of 3Soviet
shtlcsophers on tnis jguestion, svolding the intermwedlate
step of doubtful "commentators”, presentinz Jcviet nshilosopay
for .estern readers in a distorted form, Iu view of this the
participants of the symposiunz expressed +the wish that ths
works of woviet philosopners, {{ even only the :ost impor=-
tant ones, be jublished alsce in Englisn, since the rreat
palority of American and Zritisn sclentists do not know
Russian, an¢ therefore are deprived of tune cpportunity of
necoming acguainted with these woriks ian the original",

{at the end of august =beginning of september '962 at Stan~

ford University, the Third International Jongress on 3cien-
tific .ogic, Methodolozy, and FPhilosophy was he.d the pre-
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ceding Congress was held in 2urich in August 19547, The
Soviet delegaticn included Omel'yanovskiy, Semenov and
the author of this paper., On 27 August one of the ssctlons
of the Ccngress [pn ganaral provlems of methodology and
philosuphy of sclencg/ held a symposium on the topic:
"Thecretical and Empiricsl Aspects of Science", Specially
invited psraons, the names of whom had already been placed
in the Congress schedule, could participate in the sym-
poslum, These wers philosophers Melberg /USi/, Bergaman,
Sa/, Popper /Great Britain/ and the biologist_Budger
Great Lritain/, as well as Kotarbinska /Foland/, who could
not come, The Soviet delegation arrived by the oonvening cf
the Congress and could become acquainted with the progranm
only on the epot, when the participants of the symposium
had already deen selectsd, Therefore they could not pre~
sent thair petitlon to partieipate, However 1t became
necessary to expouad their viewpoint on question2 dealt with
in the symposium, Cn agreement with the direotors of the
Congress 1t was decided to hold a factual session, at which
the author of thls paper made 23 it were an unscheduled
continuation of ths ayuposium. The purrose of this paper
consi=ted Iln expounding in positive form the viewpolint of
dialecticel materialism on this question and presenting the
oprortunity to the representatives cf other philoscphical
schools to discuss L%, All partioclpants of the symposiunm
were invited to the facultative session, in addition Lo
several philosgpners and natural sclentists: Bunge /argen-
tina/, Kogen LUS&%, etec, In order to give more vitality to
the discussion, 1t was decided to ask questions and maxke ree-
marke during the course of the reading, interruptirg the
speaker, This made it possidble to eliminate unclear points
and misunderstandings arlsing among the listeners /chiefly
dealing with terminolog in the process of the reading it-
gelf, in order to foous the subsequent discussion around
the most essential questions. The article presented here
1s in an abbreviated form, with the use of the symbolg as
aprlied at the facultative session of the symposium /the
first letters of the corresponding English words were used
as symbols/),

10,284
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THE PHYSIOLOGICAL BASIS OF CONSCIOUSNESS IN
THE LIGHT OF MOST RECENT RESEARCH ON BRAIN ACTIVITY

ollowing is the translation of an article by

« A, Logvin in la !xgg%gx §%§gln:
Pllosofskiye Nauk » No 54 Eggﬁ, pages 42-49

In the last 15 years, both in the Soviet Union and
abroad, a great increase has been observed in research on the
activity of the brain., As the eminent Canadian neurosurgeon
Penfield puts it, "Neurophysiologists, barely breathing, are
soaring upward to the unconquered heights of knowledge' (W.
Penfield, "Consciousness and Centrencephalic Organization,"
Congress International des Scilences Neurologiques, 1957, II,
Bruxelles, 1957, p. 7). This reasearch, which 1s of cardinal
importance for many fields of knowledge, 18 meeting with greater
and greater interest toward the astounding activity of the human
brain, its mechanisms and capabilities of efficlent use of the
principles of this activity for building amazing technlcal
devices. In a philosophical sense ‘he data obtained through
this research deal primarily with the basic philosophical
problem of the relationship between consciousness and matter
and the basic problems of the theory of cognition., Our task
is to study carefully the latest research on the brain, and,
guided by the instructions of Lenin and the Party Program, to
draw proper philosophical conclusions, carrying out a vigorous
cappaign against attempts by idealism to utilize the difficul-
ties of cognition for anti-scientific purposes, At the All=-
Union Conference on philosophical problems of the physlology
of higher nervous activity and psychology which took place in
May of this year, it was noted that the further development
of both scilences should be based on the principles of the
teachings of Pavlov and that the task of an ideological fight
for these principles continues and remains a vital job. The
conference also appealed for the creative elaboration of vital
philosophical problems in modern physiology and psychology,
for a bold search for new ways of developing the science of
t?e brain in accordance with the demands of Communist lnstruc-
tion,

Brief Data on the lLatest Experimental Research in Brain Activity

Major success in modern neurophysiology is due to ths
application of the latest achievements of physics and chemistry,
sophisticated microelectrode equipmant, which has made it



possible to penetrate deeper into the internal relationships of
the nerve elements., The beginning of the new stage of research
18 usually placed at the time of the publishing in 1949 of

the results of experiments by the neurophysiologists Magoon
(USA) and Moruzzi (Italy) with direct electrical stimulus of
the reticular formation in cats and other animals, which leads
to a change in the electrical activity of the cerebral cortex.
. Electrophysiological research discovered new and important
functions of the reticular formation and the presence of a
non-specific afferent system, It was determined that branches
(collaterals) pass to the reticular formation from the primary
stream of certain classical specific afferent channels, before
it reaches the optic thalamus, -Afferent impulees received
along the collaterals are then sent in a changed form to the
cortex along non-specific channels, The peculiarity of impul-
sation passing along the non-specific system consists in the
fact that, in contrast to the impulses along the specific
channels, providing stimulus to comparatively limited sectjons
of the cortex, it stimulates almost the entire cortex.

Thus any afferent stimulys passes to the cerebral cortex
through two qualitatively different channels: along known
specific channels and non-specific. The entire system, con-
sisting of the reticular formation and channels leading impul-
ses from 1t to the cortex, has receivedthe designation activating
reticular system, Further research, particularly by Soviet
scientists (Anokhin, Narikashvili, Sarkisov et al), introduced
a number of important new elements, specifying and developing
the physiology of the reticular formation. It has been proved
that this nerve structure is not homogeneous, that it exerts
varied and differentiated ascending influence, proceeding along
various channels, that the specific system does not exist
isolated from the non-specific, and that the reticular formatlon
in turn is affected by activating or impeding impulses from
other nerve structures, primarily from the cer @ral cortex.

The latest neurophysiological rese arch has made extremely vital
the old theoretical problem of link between consciousness and
brain or, as it is formulated in the West, "consciousness-brain",
"thinking-brain",., Two problems occupy the center of attention
at symposia, congresses, in books and articles by foreign
neurophysiologists: 1) the physiological basis of consclousness
and 2? the nature of consciousness, and in connection with then,
the problem of consciousness and brain. We shall stop briefly
on the first problem.

The siol cal Basis of Consciousnpess
The problem of the physiolbgical basis of consciousness

is very important both for physiology, clinic, as well as
psychology and philosophy, Essential data in this respect are
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furnished by clinic, pathology, anatomy and morphology, histology
and biochemistry of the train, and in particular physiology of
the brain. Recently much importance 8 been acquired by cyber-
netics, which has discovered new possibilities for cognizing
the principles of the internal workihgs of the brain. Data
obtained have proved irrefutadl t the material basis, the
carrier of the human mind, 18 the bréin, Expressing the pre-
valent viewpoint of modern physiolbgists, the eminent French
electrophysiologist Fessard saild: "Nobody at the present time
will deny the fact that there exists a nerve substratum for
EI (consciousness) in the brain" (A, Fessard, "Mechanisms of
Nervous Integration and Conscious Experience”, Brain Mechanlsms
and Consciousness, Oxford, 1954, page 206). - .-

is assertion is a great stride forward from the posi-
tion of foreign physiologists whq denied the existence of a
nervous substratum to comsciousness and the correctness of
physlological study of mental phenomena and, without a doubt,
constitutes a major vlctorg for the ideas of materialism in
physiology. For example, Sherrington asserted that thinking is
not a produot of the physiological activity of the brain and
therefore we are incorrect in linking it to spacial physiological
processes in the brain, and knowledge of it "is not given to
analysis by blologists and physicists", that is analysis of the
natural sclences /viz, Ch., Sherrington, on His Nature,
Cambridge, 1942, page 2/. Now, as Pessard correctly notes,
there gre differences of opinion on the question of understand-
ing the substratum of consciousness, the area of its localiza-
tion, and we might also add: the nature of connection between
consclousness, brain and the external world, It is on this
problem at present that on the one hand idealistic and dualistic
views occur, including those conventional ones for modern
"physiological” idealism, such as in Sherrington, Ickles,
Walsh, Culenbeck and Brain (Brain himself calls his concept that
the primary inborn function of the nervous system consists in
symbolization, "physiological icdealism" [Fiz. R, Brain, "The
Cerebral Basis of Consciousness', Brajn, A Journal of Neurology,
vol, 73, part IV, 1950, pages 476-477/. On the other hand,
there exist mechanistic and vulgar-materialistic views, equating
consciousness with nervoussphysiological processes, Pavlov
established that two primary mechanisms lie at the basis of the
mental activity of both higher animals and man: the mechanism
of temporary connectioa and the mechanism of analyzors, In man
both mechanismsreach a qualitatively new stage in connection
with the origin and developmant of new, specific to the human
system, temporary connections, a secnnd, speech signal systen,
and new laws for the interaction between the first and second
signal systems, Further research has demonstrated the correct~
ness of the Pavlovian principles of the physiological mechanisms
of the mental life of man and animals, In addition, this
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research introduced much new material, making our concepts of
the basic mechanisms of higher nervous activity more concrete,
According to modern views the reflex act constitutes a complex
process of active interaction of the organism with the environ-
ment, which 18 not terminated with action 1in response t°t1
stimulus, but continues in the form of inverse afferentiation
on the results of this action to the central nervous system

(P. K. Anokhin). Only on the basis of such interaction does
the formation of a subjective form of external phenomens take
place,

Modern research is directed toward revealing what pro- -
cesses take place deep within the brain,’ up to its individual
nerve cells and their interconnevotions. Revealing the struc-
ture and organization of 1liternal brain processes, this
research emphasizes the importance of internal factors 1n the
brain and organism serving as a vehicle for the influence of
the environment, the importence of its independent reactlon
force, purposeful activity, based on the realization of accu-
mulation of both philogenetic and individual experience fixed
in the nervous structures of unconditioned and conditioned
reflexes,

We shall attempt in brief to examine new concepts pro-
ceeding from data of physiology of the retiocular formation for
understanding the physiological basis of consciousness, criti-
cally treating erronesous conclusions formed by foreign sci-
entists, The brain consists of various sections, structures
and areas, which play different parts in the formation and
activity of consciousness, Tlerefore it is necessary to con-
sider the specific role of all these sections, including the
subcortical formations and the entire column, guided by a
dielectical comprehension of the relationship between the
part and the whole. In view of this we cannot accept as
correct the fact that part of our philosophical literature
attributes the material basis of all higher nervous activity
and all mental processes to condltioned reflex activity of
the cerebral cortex, This contradicts the universally known
determinations of Pavliov in higher nervous activity. The
erroneous nature of a narrow comprehension of a material basis
of consciousness becomes particularly obvious in the light
of the lat®st neurophysiological research which points out
the serious importance of subcortical structures in the for-
mation and activity of consciousness and expandsour concept
both of conditioned reflexes and of analyzors as the physiolo-
gical mechanism of refleotion. -

Analyzors constitute a largd and complex system con-
sisting of various levels, sections and elements, playing
various roles in the total reflective process of the organism,
A constitucnt part of the analyzors is the non-specific
afferent system, Stimulus points in the retiocular formstion
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and along the two afferent channels in the cerebral cortex
constitute one functional system., In addition, the reticular
formation has its own special signifiocance in reflection
activity., The end result of all nervous processes is the
transformation of nerve impulses into a complex mental image,
received in the cortiocal link of the analygzor, According to
latest neurophysiologlical data, this image cannoct form without
the participgtion of the reticular formation (generalized
cortical stimulus) in prepariig essential conditions for
terminating the frocess of completion as a basis for creating
a given 1m;gq (viz, Anokxhin, "Successds of Modern Neurophysi-

ology and Thdir Importance for ElaBoratifig the Problems of
E%gher Nervous Activity", g;%&;;% sinsk Na
Herald of the Academy of Medical Sciefosg/, 1959, No 5, p. 44).

Neurophysiological research has also ascribed vital
importance td the problem of emotlons, Favlov freguently
drew attention to the specific role of the lower, elementary 3
emotions in the process of reflection., Obviously the physi-
ological ground for these emotions 1s broader than the subcor-
tical bundles, and their content has several levels and com-
ponents, Hungarian neurophysiologists Lishak and Endretsi
assumed that the basic role in the formation of emotional con-
duct 1s played both by subcortical mechanisms and the brain
column (viz, Lishak and Endretsi,"Neurohumoral Factors in
Controlling the Behavior of Animals", 2 1l Vysshey Nervnoy
Deyatel'nosti im I. P. Pavlova [ﬁburnaf of Higher Nervous
Activity imeni I. P. Pavloy/, issue 3, 1960, page 333). It
is a well known fact that Pavliov distingulished elementary
emotions from feelings and viewed the experiencing of the
emotions of hunger, sexual attraction, anger, etc,, as the
mental component of complex unconditioned reflexes, In this
respect elementary emotions can be determined as the reflection
and experiencing by the organism of its specific internal
conditions, relating to the satisfaction of 1ts primary needs,
vital tendencies, presented by the food, protection, sexual
instincts, etc.,, and achleved with the aid of the signal
activity of the large hemispheres., By means of conditioned
reflexes the emotions participate in the process of reflection,
cognition and external phenomena,

The active state of the cerebral cortex requires con-
stant support by stimull passing from the environment and from -
the subcortical centers, One of such extraordiarily powerful
stimull are the emotions: raising cortical tonus, they increase
the strength of the traces and transform them into actual ’
sense lmages., Consequently, the first signal system 1s direct-
ly connected with the directive effect from two internal
sources: from the leading second signal system and the sub-
cortex, Emotions comstitute the first, direct basis of sensec
reflection, Connecting received stimull with primary vital

=18=-



needs and endeavors by the o6rganism, they provide a certain
force of vital impression to object sensations, a feeling of
reality. "A really healthy, vital thought, having a relation-
ship to experience," sald Pavlov, "takes material from actual
impressions and finally from basic emotions..." (Pavlovs
K;;g;chesg%xg Sred vliovian Clinical Environmentg/, vol, 2,
Moscow-Leningrad, fcademy of Sciences USSR Publishing House
1955, page 276; vol, I, 1954, pages 141-340),

In turn the vitally important reactions of the sub-
cortlcal structures with their emotional effects are under
constant regulating influence by the cortex and consequently
the higher forms of the mind. Subcortical influences, in-
cluding nonspécific, are subordinate to the cortex and con-
stitute one of the mechanisms by means of which it supports
its active state at a specific level. Thus consclousness
should be viewed as the product of the total physiological
activity of all sections of the cerebrum, each of which
plays its specific part. The cortex cannot form an adequate
image of an object without the essential participation of
all subcortical structures, But in this large and complex
orchestra the roled director belongs exclusively to it, as
the highest section of the brain. The higher mental functlons
are inherent only to the cortex. The problem of the ma-
terial substratum of mental brain activity is thus broad and
complex, However, certain prominent neurophysiologists from
the USA, Canada, France and other countries, in spite of
the fact that they are studying chiefly one facet of the
problem, have embarked on the path of one-sided exaggeration
of the role of subcortical structures in their relationship
to mental phenomena. Some of them have declared that the
upper section of the neural tube constitutes the highest
level of integrating functions in the organism, the nervous
basis of consciousness: hypothesis of the centrencephalic
system (Penfield, Jasper et al). This hypothesis occurred
as a result of appropriate interpretation of data obtained
from studying epllepsy in neuro-surgical practice, With the
discovery of the nonspecific system the hypothesis of the
centrencephalic system, according to the assetion of Pen-
field, "acquired confirmation and support" (W, Penfield,
"Consciousness and Centrencephalic Organization", Congress
International des Scilences peurologiques, II, page 10; same

author: Centrencephalic Integrating System”, Brain, A

Journal of Neurology, Vol 81, part 11, 1958, page 233).
oviet physio*ogists have substantially criticized

the Penfleld concept. A number of foreign scientists also

criticize it (Bremer, French, Leshlil, Walsh, et al), 1In

particular, Bremer, Moruzzl and other scientists believe that

the reticular formation exerts a tonlcizing influence on the
cortex, essential for maintaining a healthy brain condition,
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which essentially corresponds with the views of Pavlov on
the functions of the subcortex (some foreign neurophysiol-
ogists commit a serious error by confounding the healthy
condition of the cortex, which is a preliminary condition
for normal state and supporting tonicizing influence by

its subcortical structures, with consciousness as a mental
process, This leads to an incorrect conclusion on the

area of localization of the material basis of consociousness),
We shall discuss the methodological side of the problem,
Penfileld gives the following argument for his concept: "It
is quite obvious that the brain should have central c¢o-
ordinating and integrating mechanism., If thib is such a
"machine" as all other machines, then there should be a
place in it toward which streams of sensory impulses run,
There should be a place from which streams of motor impulses
emanate, in order to move both hands in a simultaneous
planned action, There should be neuron chains, by means

of which the activity of both hemispheres is summarized and
merged in some manner -- chains the activation of which
makes 1t possible to carry out conscious planning" (W, Pen-
field and L, Roberts, Speech and Brain Mechanisms, FPrince-
ton University Press, 1959, page 20).

First of all, analogy of the complex 8specific ac-
tivity of the brain with machines cannot serve as proof in
substance for the given concept. Secondly, it is incompre-
hensible why the cortex, constituting the most highly or-
ganized brain matter, cannot organize the activity of its
hemispheres, cannot effect coordinating and integrating ac-
tivity, making possible planned and purposeful reflegction
(research carried out in the laboratory by Kupalov 194§7,
demonstrated that the cortex of the large hemispheres pos-
sesses the capaclity of actively regulating its general func-
tional state, finally and accurately establishing the gen-
eral level of stimulability and work capaclty essential
for specific external conditions, on the basis of con-
ditloned reflex mechanisms /see Problemy fiz;glog;; 1
patglgg;; vysshey vervnoy deyatel'nosti (Problems of the
Physiology and Pathology of Higher Nervous Activity),
Leningrad, Medical Publishing House, 1960, pages 22-237).
One of two things is possible: either the cortex organizes
its activity and the activity of the other structures and
organs in the interest of the whole, or the subcortex or-
ganizes the activity of the cortex, and the cortex -- of
its executory apparatus., In this case the path opens up
for dualism, The presupposition that some kind of central
place must exist in the brain, in which the nervous basis
of consciousness is localized, doubtlessly constitutes tribd-
ute to the old, narrow localizationalism., It is true that
Penfield frequently stipulates that consclousness does not

«20-



have a fixed nervous substratum, But the entire course

of his argumentation runs along an opposite path, This 1is
clearly testified to by the portrayal by him of the physi-
cal basis of mind as organizing activity, loocated between
the intake of sensory information and volitional motor out-
put action (viz W, Penfield, "The Role of the Temporal
Cortex in Recall of Past Experience and Integration of the

Present", Ciba Foundation, ngsos;gg the Neurological
Basls %ﬁ.n vior, Boston, 1959, pageg¥h§T% , ,

-adherent of subcortical psychomorghologiem, Wein-
schenk, in an article entitled "The Seat of Consciousness",
referring to Penfield and Jasper, asserts that consciousness
is localiged only in one section of the brain -~ subcorti-
cally, in the embryonic heural tube, and that for con-
sclousness the hemispheres of the large brain are not re-
quired (Curt Weinschenk, "Uber den Sitz des BewuBtseins
Psychiatrie, Neurolngie und Medizinische Bychologis, Lelpzig,
Vol 2, 1960, pages 48, 50, 51). This viewpoint is justly
qualified in the same issue of the above journal as dualism.
Anrwering Penfield, the prominent Belgian neurophysiologist
Bremer convincingly demonstrated that it is impossible to
localize consciousness in any special section of the brain,
in some sort of central department, acting as a state with-
in ? state (Brain Mechanisms apd Conscjousness, pages 497,
500).

Pavliov also spoke out against quests for a center of
consclousness in some section of the brain, It fellows from
the teachings of Pavlov and his 3isciples that the physio-
logical basis of mental phenomena is formed not of the ac-
tivity of individual sections, areas and brain structures,
but the entire system of the various nerve formations,
functionally unified for carrying out reflexes, individual
links of the mechanism of which have their seats in various
sections of the brain, Not single reflexes, analyzers,
lay at the basls of even elementary acts, but their unified,
complex mobile functional systems (sensory, motor, etc),
formed during life and expressing the integrity of reflex
activity. Special functional systems merge into a general
complex dynamic system, constantly striving to unify (in-
tegrate) and to stereotype the unified activity and posses-
sing in humans a high capacity for self-regulation (Pavlov),
This is the highest stage of synthetic brain activity (It
is impossible to go into more detail in this article on the
problem of locallzation of functions and the Pavlovian con -
cept of dynamic localization, correctly considering the
importance of the whole and the part),

The authors of the concept of the centrencephalic
system are under the influence of the analytical approach
to study of the functions of the brain and beyond the im-
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portant role played by a certain section of the brain do not
see the whole, that 1s resolve the correlation between the
part and the whole non-dialectically. We should note that
Penfield wavers and sometimes almost reaches the correct
conclusion, Recently he has been emphasizing strongly that
the embryonic neural tube and the cortex are interconnected
and always act jointly, But the important thing is which
element plays the leading, most important role in the cycle
of these interrelationships. In spite of all of his stipu-
lations, Penfield continues tv believe that it is the cen-
trencephalic organization which constitutes the "nervous
basis of consciousness, and models of action in this organi-
2ation determine, without any doubt, the nature of comscious-
ness" (W, Penfield, "Consciousness and antrdncéphalioIOr-'
ganization", C g International des Scjences peurolo-
iques, II, Bruxefles, 1957, page 137%' o

Consciousness is the highest form of reflection and
without any doudt, the substratum of consciousness, the
most complex level of integrating functions in the organism,
cannot belong to the lower structures, in an evolutional
respect, of the brain., This is demonstrated by experimental
data in morphology, anatomy and physiology of the brain
(see the compendium Nekotoryye teoreticheskiye vopros 1
stroyenjya deyatel 'nosti mozga §§ome Thegretica oblems
in the Stru%ture and Activity of the Brain/, Moscow, Medi-
cal Publishing House, 1960)., The cortex of the large hemi-
spheres as the highest evolution of the central nervous
system constitutes the most reactive part of 1it, possessing
the most active nervous processes, the finest and most
accurate capacity for analysis and synthesis, and therefore
it can serve &s a substratum for the higher form of re-

lection, "On the background of general rough activity,
carried out by the subcortical centers, the cortex seems

to weave the pattern of finer movements, providing the
fullest correspondence with the vital situation of an ani-
mal" (Pavlov, Polnoye Sobraniye Sochineniy /Complete Works/,
Vol III, book 2, page 403).

These properties of highly organized cortical matter
reach thelr greatest development in connection with the
second signal system, constituting the product of the in-
fluence of new, soclal stimuli., Without the leading role
of the cortex human evolution would be impossible, for which
acquired knowledge 1s of exceptional importance, It is
the cortex and 1ts functional mechanisms which carry out
the functions of acquiring, non-inherited transfer and the
further development of accumulated individual experience,
knowledge, fixed in the language, in human behavior, given
substance in the acquisitions of culture, in the entire
soclal-historical milieu, The cortex of the large hemi~
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spheres 18 the main carrier 6f social acquisition. Pavlov
called it "social covering". "Man in his normal state",
Pavlov sald, "with the aid of the cortex regulates his be-
havior in accordance with the social demands of the sur-
rounding social environment . . ." (Pavlovskiye Sredy,

Vol 2, page 461,)

From the viewpoint of the Penfield concept it is im-
possible scientifically to explain the origin and develop-
ment of the nervous basis of spec¢ifically human form of ex-
pression. The Penfield concept lacks the important thing --
the social factor, the correliation between higher nervous
activity of man and his social environment, his way of
1ife, Underevaluation of the biological and socjal role of
the uvrain and its higher section as an organ of communicatlon
with the surrounding world inevitably leads to an exaggera-
tion of the role of internal factors, to i13olation of the
specifics of i:e internal mechanisms of reflection from the
specifics of external stimuli, which in the final analysis
can lead to a plunge to positions of "physiological" 1ideal-
isnm,

The excessive overevaluation of the role of subcortical
structures charaderizes a number of other foreign works on
the problem of closing conditioned reflexes (Gastaut,
Fessard, Ioshii et al), Not denying the specific role of
the cortex in the process of closing conditlioned reflex
links, Gastaut at a symposium in 1957 asserted that "sub-
cortical structures and in particular the reticular for-
mation of the midbrain and prosencephalon evidently play
the primary role in the function of conditioned "closing",
and the cortex "is introduced secondarily into play through
nonspecific cortical projection systems" (H. Gastaut,

"Some Aspects of the Neurophysiological Basis of Conditioned
Reflex and Behavior", Ciba Foundation, Symposjum of the
Neurological Basis of Behavior, Boston, 1957, pages 263-
255.) This "new theory of conditioned reflex activity", as
1t was later called by Gastaut, constitues an open revision
of the basic point of the teachings of Pavlov on higher
nervous activity. Soviet scientists (Anokhin, Sarkisov,
Asratyan, Rusinov, Narikashvili, Trofimov et al) after
careful analysis of this theory demonstrated its lack of
foundation, recognizing at the same time that the work of
i1ts representatives contains valuable factual material, A
large number of foreign scientists also oppose the concept
of primary closing of conditioned reflexes in the retlcular
formation. The teachings of Pavlov direct us not to rep-
resent a simplified condltioned reflex on the same set pat-
tern for all cases., The conditioned reflex is of great
variety both in form and level of development, multi-faceted
in content, an extremely dynamic phenomenon. In the forma-
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tion of conditioned links the participation of various
structures of the brain differs, including that of the re-
ticular formation, For example, "The auditory analyzer
possesses more extensive capacity for closing the reflex
arc within the area of the embryonic neural tube, and the
optic analyzer -- within the area of the optic chiasm"
(Dzugayeva, "Modern Data dnd Moot Questions in Teach-
ings on the Passages oi'the Brlin“,s%n the cofiegdium '
Nekoto ggﬁggticges %xe ] rgsx e ggatg; -
ggs%; ﬁééﬁa, oscow, Me 1ca¥2§ﬁ ishing House, 1960, page
2). e error of the representatives of this concept
consists in exaggerating the particular laws of closing
and transformation into all-encompassing laws, The general
gnoseological source of these concepts consists in a non-
dialectical and primarily non-historical approach to the
solution of the complex problem of interrelationships be-
tween the higher and 1 -wer sections of the brain, as well
as in a non-dialectical solution to the relationship be-
tween absoslute and relative truth in the progress of studies
in brain activity, Discovering new facets in the functions
of the brain, some experimenters have begun to deny in a
relativistic manner those truths which have become solid
achlevements of science, have not been rejected through new
research, but have merely been more accurately defined, made
more specific and given new content.

Incorrect theoretical conclusions from electrophysio-
logical experimental data have been seized by the enemies
of dialectical materialism and the materialistic teachings
of Pavlov, Concepts of the leading role of subcortical
structures in the formation of consclousness pour water on
the mill of the adherents of those reactionary idealistic
viexws which lead the campaign against reason and place ir-
rational, instinctive attractions in first place, At a
symposium in 1953 the Freudist Kubi, having heard a paper
by Penfield, stated that finally the "long delayed meeting
between psychoanalyslis and modern neurology and neurosurgery"
had taken place (Archives of Neurology and Psychiatry, 1952,
Vol 67, No 2, page 191), Factual data obtained by neurology
and neurosurgery, with a correct interpretation, assail
and reject psychoanalytic and analogous concepts and con-~
firm the materialist concept of the relationship between
the higher and lower forms of human mental activity.
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