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Summary. Metaphorical language is common in scientific
dicourse, mainly because it helps researchers to explain
and categorize abstract concepts that would otherwise
be overwhelming. However, at present many scientists
and philosophers harshly criticize the use of metaphors,
particularly personifications, in science due to their potential
misleading effect. This, in our view, calls forth the need for
more extensive research on the frequency and functions
of these devices across various academic genres.

This study is focused on the use of personification in
physics lectures by renowned American physicist, Nobel
laureate and charismatic science communicator Richard
Feynman. The material comprises three collections of his
lectures, the most important one being the Feynman Lectures
on Physics, a transcript of his inroductory physics lectures
taught at the Caltech Univesity in 1961-1963. The object that
was found to be most commonly personified in Feynman’s
lectures is nature: the author endows her with remarkable
will, intelligence and, most importantly, imagination, which
is recurrently contrasted with poor imagination of humans.
Personification of nature has a long history in science
and has numerous epistemological implications, which are
also discussed in the article. Furthermore, the author tends to
personify elementary particles, describing their interactions as
if resulting from their volitional acts (they “want”, “would like”
and “feel” like doing something). Besides, their movements
are depicted in a very intricate and detailed manner, sometimes
characterized in terms of dance. It is suggested that the use
of this kind of personification is not limited to pedagogical
and aesthetical purposes in Feynman’s lectures. It is rather
a distinctive feature of his scientific reasoning, which, coupled
with his visual mindset, enabled the researcher to develop
a valuable graphical method for describing and calculating
the particles’ interactions, known as “Feynman diagrams”.
More research is needed on personification and other
types of metaphors in science to understand their benefits
and limitations more clearly.

Key words: personification, metaphor, Richard Feynman,
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Introduction. At present there is a growing recognition
of the fact that scientific discourse does not consist of objective data
only: it necessarily involves personal interpretation of facts, self-
positioning and a great deal of persuasion, especially in today’s cut-
throat academic setting. Moreover, scientific writing is abundant
with figurative language, mostly metaphors, helping scientists to
come to grasp with highly complex and abstract ideas, which have
nothing in common with human’s direct physical experience. It is
particularly relevant for modern astrophysics, cosmology, quantum
mechanics, which focus on the phenomena that seem mind-boggling

even for scientists themselves, to say nothing of the lay audience.
The importance and functions of metaphor in science have been
investigated in depth by philosophers of science and rhetoricians
[1; 2; 3; 4; 5]. Among linguists, the dominant opinion is that
figurative language as such and metaphors in particular are
inalienable part of scientific communication, which helps with
understanding and retaining of complex material [6, p. 168].
Some researchers point out, however, that despite its numerous
benefits, the common use of metaphors in science can present
some obstacles, constraining scientific reasoning and occasionally
misrepresenting the facts to the public [7]. Rising to the defence
of metaphors in scientific writing in the context of much criticism
they get, astrobiologist C. Scharf aptly notes: “Good metaphors are
incredibly useful, bad ones a painful detour, but usually the intent is
noble —it’s all about trying to communicate our knowledge of a truly
vast, complicated, and really very interesting universe” [§].

This study is focused on personification — a type of metaphor,
which can be broadly defined as attribution of human qualities to
inanimate objects or animals. In their recent monograph, W. Melion
and B. Ramakers [9, p. 1] provide the following definition
of personification: “the rhetorical figure by which something not
human is given a human identity or face”. It is often regarded
as one of the manifestations of animistic mentality, which is
vividly represented in the folklore. It is common to distinguish
personification from animation, associating the former with human
qualities and the latter with animal qualities [6, p. 165]. Since
the dawn of thetoric it has been treated as a variety of metaphorical
transposition, though modern classifications of rhetorical devices
tend to regard them separately. From the viewpoint of cognitive
linguistics, personification is a kind of ontological metaphor,
ie. a conceptual metaphor, which implies the representation
of an abstract object in terms of concrete object [10]. G. Lakoff
and M. Johnson [10, p. 33] emphasize that personification is
far from unified, as the particular salient features of a person
selected for the cross-mapping can be largely different: thus,
the metaphors INFLATION IS A DEVOURER and INFLATION
IS A DESTROYER both exemplify personification but they are
different in terms of agent positioning.

Literature review. Personification has been widely investigated
with a focus on its functions in fiction literature [9; 11; 12; 13].
Less attention has been given to personification in scientific writing,
despite its pervasive use in this context. In one of the few studies
addressing this issue S. Darian analyzed rhetorical devices in
introductory-level science texts and found out that personification
was even more prevalent than analogy within his sample [6].
The researcher argued that this device benefitted the students’
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comprehension and memorization of scientific information, along
with other rhetorical devices, commonly found in scholar texts.
However, not everyone is enthusiastic about personification in
science: some philosophers and scientists see it as revival of animism
in science and discard it as primitive and objectively false [14].
Thus, the legitimacy and particular functions of personification’s
use in scientific discourse is an interesting question worth further
discussion.

The purpose of this article is to analyze personification in
the lectures by prominent American physicist Richard Feynman
(1918-1988), situating it in the broader context of his worldview
and scientific approaches. For specialists in physics, Richard
Feynman is best known for laying the groundwork for quantum
electrodynamics — the achievement that was recognized with
the Nobel Prize in 1965. However, for the lay public, Feynman is
rather known as a passionate popularizer of science, a prankster
and the author of two best-selling memoirs [15; 16]. The study is
based on three collections of lectures by Feynman (one of them in
the video format), though most of the examples come from the three-
volume edition of the Feynman Lectures on Physics (henceforth
FLP), which is still widely used as a textbook for introductory
physics courses in US colleges. To identify the frequency
and contextual valency of the personification markers we have
utilized AntConc software [17].

Results and discussion. Personification is strikingly common
in the Richard Feynman’s lectures, with nature being the foremost
object of personification (25 cases in FLP only). This is quite
understandable, taking into consideration the essence of physics as
a field focusing on the laws of nature. Nevertheless, the amount
of attention the author pays to it in his numerous and detailed
digressions goes far beyond the mere exposition and explication
of such laws. The lexeme nature in the FLP is collocated with
a wide array of verbs denoting mental (t0 know, to care, to want, to
be interested in), material (10 conserve, to adjust, to use, to work)
and verbal (10 tell, to demand, to permit) processes. In his discourse
it is portrayed as an independent, rational and self-governing
being, whose mind and imagination surpass those of humans to
a great extent:

Therefore our main concentration will not be on how clever
we are to have found it all out, but on how clever nature is to pay
attention to it [18, p. 14].

We are not to tell nature what she s gotta be. <...> She § always
got better imagination than we have [19, Lecture 1].

The author is particularly prone to resort to personification
when reflecting on the independence of nature from the notions
and conventions of scientists, which are too narrow for its correct
representation. In this context, the lexeme nature is typically
followed with a verb in the negative form:

Nature does not care what we call it, she just keeps
on doing it [20, 1. 1].

Nature does not know what you are looking at, and she behaves
the way she is going to behave whether you bother to take down
the data or not [20, III. 3].

The combination of nature with negative verb forms also
often marks the lecturer’s explication of his personal concept
of ‘“amalgamation” (elsewhere it is more broadly known
as unification) — endeavor to understand nature as various
facets of the same set of phenomena, thus unifying the efforts
of different scientific fields. While he is not sure that everything

can be amalgamated, he keeps repeating throughout his lectures that
separation between fields of science is artificial and true science
must be interdisciplinary in its essence:

If our small minds, for some convenience, divide this glass
of wine, this universe, into parts — physics, biology, geology,
astronomy, psychology, and so on — remember that nature does not
know it! [20, 1. 3].

Nature is not interested in our separations, and many
of the interesting phenomena bridge the gaps between fields
[20, L. 35].

We suggest that this type of personification, which is
ubiquitous in Richard Feynman’s discourse, not so much serves
the interpersonal goal of making complex material more accessible
to the audience but rather reflects his own attitude to nature, which
he had for most, if not all, of his life. It is not just a turn of phrase for
him: the researcher essentially perceives nature as an alive being that
reasons, feels, chooses some particular manner of action depending
on some intentional goal. It is not a randomly generated set of laws,
but a dynamic process, where every element (whether at micro- or
macroscopic level) plays an assigned role. Certainly, these notions
underlie his obvious fascination with the majesty and complexity
of nature, the almost religious awe for it he expresses in lectures,
memoirs and other pieces of his writing. The question of the relation
between the capabilities of nature and human mind is not solved in
favor of the latter, according to Feynman: he frequently describes
human cognitive skills as too limited (“our minds are limited”, “our
limited knowledge”). Nature, on the other hand, is “clever” (“it
cannot be fooled”) and possesses “unlimited imagination”, she is
allegedly trying to conceal her mysteries and true intentions, which
only serves to strengthen the scientists’ passion for unravelling its
complexity and global plan.

The contrasting of nature’s imagination with the human
one is one of the recurrent themes in Feynman’s discourse,
encountered not only in the lectures, but also in his memoirs
and even interviews, e. g.

As usual, nature’s imagination far surpasses our own, as
we have seen from the other theories which are subtle and deep
[15,p. 162].

Nature s imagination is so much greater than man'’s, she s never
gonna let us relax [21].

Related to the author’s concept of nature’s incredible
imagination is his strong emphasis on the importance of highly
developed imagination for scientists (particularly in Lecture 20,
Volume II in FLP), while this is not common for other lecturers in
this field to prioritize this skill.

To look at this issue more broadly, personification of nature
has always been a staple of natural sciences. A classical example
is the famous principle Natura abhorret vacuum (“nature abhors
avacuum”), which is attributed to Aristotle. Personification in science
has important epistemological implications. Jeanne Fahnestock
[22, p. 172-173] vividly describes the hardships encountered by
Charles Darwin after the publication of his revolutionary book
“On the Origin of Species” because he combined the term natural
selection (his coinage) with verbs associated with human agency
(to modify, to scrutinize etc.) and occasionally even capitalized it.
Attribution of agency to this process caused the complaints that
the term might not be appropriate in general. Also, the scholar
was accused of identifying nature with the active role of Divinity.
Thus, in subsequent editions of his book, he applied much effort to
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justify the validity and relevance of this term, as well as to explain
that he did not mean any personal agency in the process of natural
selection. Today many researchers and philosophers of science tend
to express a sharply negative view of personification of nature in
science, often referring to it as “pathetic fallacy”, the term coined
by John Ruskin to denote the sentimental attribution of human
emotions to inanimate objects in literature and art [ 14]. Thus, Alistair
B. Fraser derisively labels the studies that resort to personification
as “animism masquerading as science” [23]. However, based on
the lectures by R. Feynman, personification of nature can hardly be
considered as harmful. He uses it to stimulate the interest of their
students in “outsmarting” it, for which purpose they needed to have
very strong imagination and firm physical knowledge.

However, it is not only nature on the whole that is personified
in Feynman’s lectures, but also its more specific objects, such as
elementary particles (43 instances in FLP). The scientist endows
molecules atoms and electrons with perceptive and cognitive
abilities, as if they were animate creatures, €. g.

We could also say this in another way — that the electrons “felt”
the field, and responded by deflecting upward [20, 1. 12].

So if an electron, before it starts, has already made up its mind
[a] which hole it is going to use, and [b] where it is going to land
<..>[20, 111 1].

The verb of perception to feel is one of those most frequently
collocated with nouns denoting elementary particles. However, it
also predicates other nouns, such as charge (referring to “electric
charge”), magnet, state, earth (in the overall, in FLP we find over 50
instances of this verb being used in the context of personification).

The movement of atoms and subatomic particles is often
described in Feynman’s lectures in such a vivid and intricate manner
as “jiggling and bouncing, turning and twisting around”, “they hit
more often”, “they squash together”, “they do fly apart”. Moreover,
in a few instances the interaction between particles is represented as
a dance, which is clearly a humanlike activity, e. g.:

The iron atoms are like small magnets; as they jiggle around
in their thermal dance, they make tiny jiggling magnetic fields
at the protons [20, II. 35].

Based on the analysis of Feynman’s famous lecture “Atoms
in Motion” (included in FLP), D. Treagust and A. Harrison
[24] argue that the use of anthropomorphic metaphors is one
of the distinctive features of the scientist’s explanatory style.
Apart from anthropomorphisms, the researchers also identify in
Feynman’s lecture discourse the so-called teleological metaphors,
which, however, can also be described in terms of personification,
if viewed more broadly. They are intended to explain the reason
of some physical phenomenon more clearly by ascribing human
feelings and emotions to the objects involved. Thus, according to
Feynman, the combination of atoms to form an oxygen molecule
happens because “they like certain partners”, “each one wants
what it wants”. In this way, the scientist once again attributes
elementary particles with personal will and reasoning. D. Treagust
and A. Harrison [24, p. 1166] suggest that by using such statements
Feynman seeks to circumvent the necessity to address the notions,
which are too complex for the current level of the course.
Therefore, personification is to some extent instrumental for his
pedagogical purposes, while also reflecting his vivid imagination
of the underlying physical processes.

We believe that Feynman’s dynamic and animated perception
of elementary particles as objects that “communicate” with

one another based on their “thoughts” and “feelings” could
have contributed to his incredible success in the visualization
of electromagnetic interaction of elementary particles in the so called
“Feynman diagrams”. These are two-dimensional pictures, where
the horizontal axis represents space and vertical axis represents
time, while lines and points represent particles and places of local
interaction, respectively. This limited set of elements can be used
to draw a diagram for any process in quantum electrodynamics,
the field that was essentially pioneered by Feynman. The diagrams
are supplemented with the algorithm, enabling one to calculate
the probability of particular particles’ interaction. For this reason,
they serve not merely as an illustration of abstract principles, but
also as a method of analysis of interactions in the quantum field
theory, which is still being widely used by physicists. Remarkably,
though, when Feynman first presented his newly-developed visual
technique at a scientific conference, he was met with criticism
and resistance, which his contemporary physicist Freeman Dyson
explains as follows: “Other people’s minds were analytical. His
was pictorial” [25, p. 34]. It seems to us that the development
of such a powerful heuristic tool as “Feynman diagrams” would
not have been possible without the researcher’s vibrant imagination,
which portrays particles as entering dynamic and in many cases
unpredictable interactions of their own volition.

Conclusions. To sum up, personification seems a hallmark
of Richard Feynman’s authorial style in his lectures. First
and foremost, he tends to personify nature, emphasizing its
cleverness and unsurpassable imagination, which produces things
that are incomprehensible to human mind, like many of the quantum
effects. Nature is represented as a reasoning and self-willed
female, who does not care about constrained scientific notions
and conventions and can only be understood properly if scientists
unite their efforts to interpret all phenomena as interrelated
at different levels. However, even more remarkable is Feynman’s
common personification of atoms and subatomic particles,
which he attributes with cognitive and emotional capabilities, as
well as autonomy in decision-making. Apart from having great
pedagogical value in serving to explicate the processes, which are
too complex to focus on at the current stage of the course, this kind
of personification also has some epistemological implications. We
suggest that Feynman’s tendency to view elementary particles in
anthropomorphic images played a pivotal role in the development
of his major achievement, the “Feynman diagrams”. Due to
the highly polarized views on metaphorical language in science
today, we believe that this issue merits further exploration, with
regard for different genres and disciplines.
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Kpamap H. A.  Ilepconidikaunis B  HaykoBoMy
JUCKYpPCi: pUTOPHYHA 031002 YU BAXKIMBUI eBPUCTHYHMIA
iHcTpyMeHT? (Ha MatepiaJi jiekuiii P. ®@aiinmana)

AHorauisa. MeradpopuyHa MOBa € 3BUYHOIO B HAYKOBOMY
JCKYypCl HacaMIIepes TOMY, 110 BOHA JOIOMArae 10CiiHUKaM
3po3yMiltillie BUKJIACTH Ta KATETOPU3yBaTH CKIIaAHI a0CTPaKTHI
noHATTs. OJHaK cborofHi O6arato BueHUX 1 (inocodiB Hayku
JKOPCTKO KPUTHUKYIOTh BHUKOPHCTaHHS MeTadop, 30KpeMa
nepcoHi(ikamiif, y HayKOBOMY KOHTEKCTI depe3 ixHii
HoTeHUiHHNN edekT BukpuBneHHs iHdopmauii. e, Ha Haury
JYMKY, 3yMOBIIIO€ IIOTpeOy B INMNUOIOMY BUBUEHH] YaCTOTHOCTI
Ta (yHKIiH 11X 3ac00iB y PI3HUX aKaJAEeMIUHUX KaHpaXx.

VYV pochizxeHHI IpoaHaTi30BaHO BXKMBAHHS MEPCOHI-
¢ikanii B Jexuisx i3 (i3UKH BiLOMOro aMepUKaHCBHKOTO
¢izuka, HoGemiBchbKkoro jaypeara Ta Xapu3MaTU4HOIO IIO-
mynsipuzatopa Hayku Piuappa @aiinmana. Marepian no-
CIIDKEHHS  OXOIUIIOE TpH  3i0paHHs  Horo  jexuii,
OCHOBHE 3 skuXx — «®DaiiHMaHIBCbKI JeKIii 3 (i3ukn»,
TPaHCKPUOOBAaHUH BCTYHNHMH Kypc JEKLiH, SKUM aBTOp
yutaB y KanidopHificbkoMy TEXHOJIOIIUHOMY 1HCTHTYTI
B 1961-1963 pp. Mu BusiBWIH, IO 00 €KTOM, SKHH Haii-
yacrime 3a3Hae yocoOyeHHs B jguckypci P. daiinmana,
€ TIpUpOAA: aBTOp IpUIHCye i HeaOUSIKy BOJIO, pO3yM 1,
HaWroJIOBHIlLIe, YsBY, IO IOCHIIJOBHO NPOTHCTABIAETHCA
obOMmexxeHil ysaBi moneil. [lepconidikanis mpupoay Mae 1aBHIO
iCTOpi0 B Haylli Ta Hece B cOOI YMCIICHHI €IMiCTEMOJIOTIuHI
IMIUTIKAI1, IKHX MU TOpKaemocs y ctarti. OkpimM npupoan
3arajioM, aBTOp CXWJIbHUHN 10 mepcoHidikauii eneMeHTapHuX
YACTUHOK, OIUCYIOUHM X B3a€MOXII0 SIK Pe3yabTaT IXHBOTO
CBiZIOMOT0 BOJICBUBJICHHS (BOHM «0a)KaroTh» LIOCH 3pOOUTH
Ta «BiQ4yBalTh» NOTpeOy B domych). Kpim Toro, ixHii
pyX Y4YCHHMI OMHUCye aye AeTalizoBaHO W 00pa3Ho, iHOI
XapaKkTepHU3yIoun HOTro sK «TaHeub». Y CTaTTi BUCIOBJICHO
NPUIYIIEHHsS, [0 BHMKOPHCTaHHA Takoi mnepcoHidikarii
B jekuisx P. @aiiHMaHa 3yMOBJICHE HE JIMIIE MEJaroriYyHuMA
Ta ecTeTHYHMMH IinsMu. lle BU3HAuanbHa puca HOTO
HAayKOBOTO MUCIEHHS, fKa B TOE€JHAHHI 3 HOro Bi3yalbHHUM
THTIOM CIIPUHHSTTS J1aja BiIoMOMY (i3UKOBI 3MOTY PO3pOOUTH
IHHUI rpadivyHUil METO/ ONMHUCY Ta PO3PaxyHKY B3aeMOIIT
4acTOK, BiOMHH sk «aiarpamn @alinmana». € mnorpeda
B TOAAJBIINAX AOCTI/DKCHHSIX BKUBaHHS MEpCOHI(iKamii
Ta IHIIKUX BUJIB MeTaopu B HAYKOBOMY JIMCKYDCi 3 METOO
KpaIloro po3yMiHHS TepeBar i MOTCHUIWHUX HeOesmnek, sKi
BOHH HECYTh Y IIbOMY KOHTEKCT.

KurouoBi cioBa: nepconidikarnis, meradopa, Pivapn
daiiHmaH, JIEKIiT, HAYKOBHUI JTUCKYpC, TPUPO/IA.




