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Abstract

Scientific experiment provides important practical content of contemporary science, and the practical
understanding of scientific experiment constitutes an important topic of contemporary philosophy of
science. The practical understanding of scientific experiment calls for the clarification of the connotation
and significance of scientific experiment from the perspective of hermeneutics. And the hermeneutics of
scientific experiment requires both practical and textual hermeneutic. The scientific author's intention and
the nature of the experimental object determine the hermeneutic meaning of the scientific experiment. The
experimenter is both the author and the reader of the experimental text, and the experimenter realizes the
identity of the author's original intention and the meaning of the text. Experimental text is not a fixed text,
but a text completed in the process of practice. Experimental text has a dual nature which is the unity of
scientific text and technical text. The hermeneutical field of scientific experiment is the fusion of theoretical
and experimental horizons, which is embodied in the fusion of experimenter's horizon and laboratory
context horizons, as well as the fusion of scientific and technical horizons. The hermeneutics of scientific
experiments requires both scientific and technical hermeneutics, which is a unification of scientific and
technical hermeneutics. The textual hermeneutics of scientific experiments offers some new ways of
understanding universal knowledge and experiments having multiple lives of their own.
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AHHOTANUA

Hay‘IHBIﬁ OKCIICPUMCHT COCTABJISICT BAXHOC IIPAKTUYCCKOC COJACPIKAHUC COBpCMeHHOﬁ HAayKH, a
MNPAKTUYCCKOC OCMBICIICHUE HAYYHOI'O DOKCIICPUMCECHTA COCTABIFICT BAXHYHO TEMY COBpCMCHHOﬁ
¢unocopun Hayku. [IpakTHiueckoe MOHUMaHNE HAYYHOTO SKCIIEPUMEHTa TpeOyeT YTOYHECHHS CMBICTA H
3HAYCHHUA Haquoro E)KCHepI/IMeHTa C TOYKH 3peHI/I$I FepMeHeBTI/IKI/I. A FepMeHeBTHKa Haquoro
JKCIepUMeHTa TpeOyeT KaK MPaKTHYECKOM, TaK M TEKCTOBOW FePMEHEBTUKH. 3aMbICEJl yUEHOTO U XapaKTep
0o0beKTa OSKCIEPUMEHTAa  OMPEAENSAIOT TEePMEHEBTHMUYECKMM  CMBICT  HAyYHOIO  JKCIEpUMEHTA.
SKCHepI/IMeHTaTOp ABJISICTCSA OI[HOBpeMeHHO aBTOpOM U YUTATCIICM 3KCHepI/IMeHTaJ'II)HOFO TCKCTa, U
OKCIICPUMEHTATOP OCO3HACT TOXIACCTBO IICPBOHAYAIBLHOI'O 3aMbICiIa aBTOpa MW CMBICJIAa TEKCTA.
DKCHepUMEHTANBHBIN TEKCT — 3TO HE 3aCTHIBIINM TEKCT, a TEKCT, J0pa0aThIBAEMBbIii B POIIecCe MPAKTHKU.
OKCIIepUMEHTANBHBIN TEKCT WMEET NBOWCTBEHHYIO HPUPOAY, KOTOpas IPEACTAaBISET COOOH €IWHCTBO
HAYy4YHOI'0 TCEKCTa M TCEXHUYCCKOTO TCKCTA. FepMCHCBTH‘IeCKO@ IOJIE€ HAYYHOI'0 J3KCICPpHUMCEHTA
MNpCACTaBIIACT CO6OI>'I CJIMAHHUC TCOPCTUUCCKOTO U IKCIICPUMCHTAJIBHOT'O TOPU30HTOB, YTO BOIJIOIACTCA B
CJIMIHAU TOPU30HTA ISKCICPUMEHTATOPA U TOPU30OHTOB na60paT0pH0r0 KOHTCKCTA, a TaKXKE CIUAHUC
HAYyYHOI'0 U TCXHUYCCKOI'O TOPHU30OHTOB. FepMeHeBTI/IKa HAYYHBIX SKCIICPUMCHTOB Tpe6yeT KakK Haquoﬁ,
TaK U TEXHUYECKOW TrepMEHEBTHUKH, KOTOpas IpejcTaBiisier coboll oObeauHenne oboux. TekcryanbHas
FepMeHeBTI/IKa Hay‘IHBIX 3KCHepI/IMeHTOB npez[ﬂaraeT HECKOJIbLKO HOBBIX CHOCO6OB IIOHUMAaHUS
yHI/IBepcaIH)HOI‘O 3HAHUA U 3KCHepI/IMeHTOB, HNMCHIINX MHOXECTBO COGCTBGHHLIX )I(I/I3HeI>'I.
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INTRODUCTION

The current hermeneutics of scientific experiments focuses on scientific practice,
which is an important element of the philosophy of scientific practice. There are three
approaches to the philosophy of scientific practice, including the cognitive science and
the hermeneutic approach and the new experimentalism (Wu, 2005). In the hermeneutic
approach, scientific experimentation as a scientific practice is local and existential
(Rouse, 1987). The new experimentalism focuses on the experiment itself, and
philosophically reflects on scientific experimentation and laboratory activities. Some
Chinese scholars have already addressed the hermeneutics of scientific experiments in
their elaboration of scientific hermeneutics. Xiaohan Huang (2002) believes that the
hermeneutics of scientific experiments is to explain the status and role of scientific
experiments in scientific understanding from the perspective of scientific experiments, as
well as a series of problems of philosophy of science and scientific hermeneutics in
scientific experiments. In a sense, hermeneutics of scientific experiments is actually a
hermeneutic approach to understanding and interpreting scientific experiments,
especially laboratory activities. Yanfei Shi (1991) focuses on the role and significance of
scientific experimental apparatus, pointing out that in scientific experiments, scientific
apparatus plays a decisive role in the discovery of new things. Other scholars like Tong
Wu, Zhiping Cao, etc. have discussed Joseph Rouse's practical hermeneutics and Heelan's
scientific hermeneutics which address the hermeneutic issues related to scientific
experiments. In addition, technical hermeneutics also discusses the hermeneutic
relationship between technology and the world involved in scientific experimental
apparatus. From all of this, we can summarize that the main content of the hermeneutics
of scientific experiments is practical hermeneutics which includes the hermeneutics of
experimental apparatus.

The hermeneutics of scientific experiments is not only practical hermeneutics,
however, but also a textual hermeneutics. At present, the hermeneutics of scientific
experiments is rarely carried out from a textual perspective, and the textual hermeneutics
of science and technology will be a new research path (Wu, 2021). In this regard, this
paper will conduct a hermeneutic analysis of scientific experiments from a textual
perspective, specifically examining the author, meaning, and characteristics of scientific
experimental texts, exploring the duality of scientific experimental texts, and revealing
the characteristics of the scientific experimental field of vision.

A BRIEF EXAMINATION OF THE HERMENEUTICS OF SCIENTIFIC
EXPERIMENTS

In traditional philosophy of science, scientific experiments are often associated with
observation which provide observable phenomena, so as to give corroboration or
falsification of scientific hypotheses or theories. The status of scientific experiments is
beneath that of theories, and they are not subject of hermeneutics, but are used as
hermeneutic tools to explain and illustrate scientific theories. The traditional philosophy
of science is actually a philosophy of science of theoretical superiority or a primacy of
theory, however, the experiment itself has its own value and significance. Scientific
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experiments are not just tools but should be the subject of scientific hermeneutics. As the
philosophy of science takes a practical turn, the scientific experiment as a practical
activity requires hermeneutic analysis as well. The hermeneutics of scientific experiment
in the philosophy of scientific practice focuses on two aspects: the hermeneutic approach
to the philosophy of scientific practice, and the philosophy of scientific experiment and
laboratory research of the new experimentalism. The former is mainly represented by
Joseph Rouse (1987). Rouse clearly defines the relationship between scientific
experiments and theories, experiments and laboratory characteristics, and the
understanding and interpretation of experimental results, forming a preliminary
hermeneutics of scientific experiments. The latter is mainly represented by Hacking
(1983), Latour and Woolgar (1979), Knorr-Cetina (1981). The philosophy of scientific
experiments seeks to provide an explanatory account of scientific experiments, and the
laboratory researches focus on the laboratory itself as well as the social construction of
facts in the laboratory.

Joseph Rouse critiques the “theoretical primacy” of traditional philosophy of
science and establishes the primacy of scientific experimentation. In Knowledge and
Power, Rouse points out that scientific research takes place in the practical context rather
than in the context of systematic theories, which means practice has priority over theory,
namely precedence. The “theoretical priority” takes experiments as the possible
exemplars of the theory or theories. In Rouse's view, this understanding of the experiment
undoubtedly ignores the priority of experiment as practice. Experiments must be
understood in the light of their practical nature. The practical nature of experiments is
mainly reflected in laboratory practice. Rouse points out that laboratory practice is
characterized by isolation, intervention, and tracking of the microcosm being constructed.
The laboratory constructs a microcosm of phenomena that is isolated from other
influences, and through the intervention of the researcher the characteristics of this
microcosm of phenomena can be observed and traced, leading to an understanding and
explanation of the object of study. Laboratory practice is able to isolate, intervene and
trace because of the control of the experiment in the research. The researcher is a subject
in a certain cultural context and power relations, which determines that laboratory
research is necessarily concerned with power relations and social contexts. Rouse
absorbed Foucault's idea of “knowledge is power” and introduced power relations into
laboratory research, which involves the relational context in which the laboratory is
located. The power relations in the laboratory constitute the relational context of
laboratory hermeneutics, and it has been pointed out that “in the hermeneutical sense, the
relational context, in fact, is more important than the thing itself; it is only in the relational
context that we hold the interpretation, that we can explain” (Wu, 2019). A relational
context can be analogous to a hermeneutic horizon.

Hacking (1983) proposes that “experiments have a life of their own” (p. 150) and
“experiments have multiple lives of their own” (p. 165). Some experiments and
observations are prior to theories, that is, experiments and observations can exist
independently of theories. Also, experiments are diverse, there are not only experiments
for testing theories and exploratory experiments, but also experimental practices centered
on technological inventions. Hacking takes the history of thermodynamics as an example
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to further point out that experiments can precede theories, and experiments not only have
their own lives, but experiments themselves are constantly developed and improved in
practice, gaining multiple lives of their own in practice.

Latour and Woolgar, referring to the laboratory as a site for the construction of
scientific facts, point out that the laboratory, including the experimental equipment,
constitutes the material environment of the experiment, and the material environment is
the basis on which experimental phenomena are produced. So the laboratory practice is
the process of constructing scientific facts.

Knorr-Cetina provides a detailed analysis of the laboratory, revealing four
distinctive features of laboratory research that point to the contextuality of knowledge
production, namely the contextuality of science. Because the scientific facts are
constructed by scientists in the laboratory, the construction of knowledge in the laboratory
is highly contextual. With the publication of scientific results in the form of papers,
scientific knowledge undergoes a de-contextualization in which contextuality and
serendipity are fixed. This is similar to the local knowledge emphasized by Rouse.
Rouse‘s local knowledge is essentially the unification of the local and the universal, while
Knorr-Cetina's contextualization is actually the unification of contextualization and de-
contextualization. Both these unifications are achieved in the process of scientific
experimental practice.

These above hermeneutics of scientific experiments almost all focus on the practice
of scientific experiments, and the hermeneutics of scientific experiments is the same
process as the practice of science. Obviously, both fail to see the textual character of
scientific experiments, and fail to pay attention to the fact that theory and practice have
the same fundamental position in scientific experiments. For scientific experiments,
theory and practice are equally important. Firstly, the scientific experiment itself is a
practical activity based on a certain theory, whether it is the design of the experiment, the
operation of the experiment or the collation of the experimental results, all of which are
inseparably intertwined with theory that provides guidance. Secondly, the purpose of
scientific experiments, whether they are hypothesis-testing or exploratory scientific
experiments, is ultimately to get a theoretical hypothesis. Finally, from the point of view
of the experimenters, the experimenters have their own unique theoretical background,
which plays an important role in scientific experiments. There is theory throughout the
practice of scientific experiments, and practice is the entire process of specific
experiments. Theory and practice are intertwined and interact in scientific experiments.
It is obvious that the hermeneutics of scientific experiments only from the perspective of
“practical superiority” is not sufficient.

Especially in contemporary quantum science, theory is even further ahead
compared to practice, and without cutting-edge theoretical breakthroughs it is impossible
to conduct experimental probes. Scientific experiments are the unity of theory and
practice, both of which have a fundamental position. The hermeneutics of scientific
experiments should be the unity of theoretical hermeneutics and practical hermeneutics.
Theoretical hermeneutics of scientific experiments is mainly manifested as textual
hermeneutics. The hermeneutic of scientific experiments is not only practical
hermeneutics but also requires textual hermeneutics. The textuality of contemporary
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scientific experiments is remarkable. For example, the tools and instruments involved in
scientific experiments are technical texts, the experimental phenomena recorded during
scientific experiments are scientific texts, and even the whole scientific laboratory can be
used as a laboratory text in a broad sense, and the operational texts have been fixed when
the experimental plan is made. The textual character of scientific experiments requires
textual hermeneutics of scientific experiments, and textual hermeneutic involves the
author and reader of scientific experimental texts, the nature of the text and the
interpretive field of view, all three of which are highlighted in the process of scientific
experimental practice.

AUTHOR AND READER OF SCIENTIFIC EXPERIMENTS

The experimenter is both the author and the reader. The author and the reader are
two important factors in the hermeneutics of a text: the author forms the text and assigns
meaning to it, and the reader understands and interprets a text. The text formed by the
experimenter is restricted by the experimental objects and scientific theories. The
experimental text should record the phenomena of the experimental objects as truthfully
as possible. Generally, the author and the reader of a text are separated, and the reader's
hermeneutics of the text requires the reader and the author to achieve a fusion of horizons
in order to understand the author's original intention and the meaning of the text. The
universality and objectivity of the text's meaning is ensured by achieving intersubjectivity
between the author and the reader. Unlike ordinary texts, the author of a scientific
experiment text is the experimenter, but there are two readers of an experimental text: the
experimenter and other non-experimentalist readers (e.g., scientists, the public, etc.). The
experimenter creates the scientific experiment and also needs to understand and interpret
the scientific experiment as well as the results of the experiment, and the experimenter is
both the author and the reader of the experimental text.

On the side of the author, the experimenter's intention, theoretical background,
knowledge of the experimental object, knowledge of the experimental tool, and possible
preconceptions of the experimental results constitute the construction of the scientific
experiment. Among them, the experimenter's intention is given to the whole experiment
in the form of meaning, which determines the object of the experiment, the design
direction of the experiment and the control of the experimental process. The
experimenter's theoretical background, knowledge of the experimental object and the
experimental tools together constitute the theoretical content of the experimenter's pre-
understanding, which determines the specific design of the experiment and the
operational process. The experimenter's possible preconceptions about the results of the
experiment determine the way in which the results are experienced and the way in which
the experimenter processes the results. The experimenter is in the lifeworld, so the
construction of the experiment is also in the lifeworld. The living world is the ontological
foundation of Heelan's scientific hermeneutics, and the living world is actually the real
world in which we live. It is the world in which people are actually given and which is
experienced through perception.
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On the side of the reader, the experimenter is the first and direct reader of the
experimental text. The experimental text is constantly revealed to the experimenter.
Therefore, what the experimenter explores in the process of reading the experimental text
is the consistency of the meaning of the experimental text with the author's original
intention. While the author's original intention is fixed and self-explanatory to the
experimenter, for the general reader's hermeneutics of the experimental text its meaning
Is constantly constructed until the meaning of the experimental text agrees with the
author's original intention to some extent or generates fundamental contradictions, and
the reader obtains the final meaning of the text and also realizes the author's intention.
Another important feature of the experimenter as a reader is that the fusion of the reader's
and the author's horizons is no longer needed to establish a connection between the reader
and the author, nor is it necessary to ensure the universality and objectivity of textual
understanding through intersubjectivity. The reader only needs to fuse the horizon of the
experimental text with the reader's former horizon of understanding to grasp the
understanding and interpretation of the experimental text.

As the unity of the author and the reader, the construction of the experimental text
and the hermeneutics of the experimental text are two aspects of the same practical
process, which also determines that the experimental text is constantly yet-to-be-
completed text.

The author's intention and the nature of the experimental object determine the
meaning of the experiment. Hermeneutics seeks meaning and understanding. In scientific
experiments, the meaning of the experiment is expressed in the experimenter's
hermeneutics of certain scientific phenomena or instrument “readings,” which are
determined by the experimenter's intended purpose and the nature of the experimental
object itself.

The experimenter's intended purpose is the author's intent, which is “the intention
to obtain something.” In scientific experiments, the author's intention is influenced by the
author's theoretical background. The author's theoretical structure, the theoretical content
that may be involved in the experiment, and the author's knowledge of the possible nature
of the experimental object, constitute the author's theoretical background in the form of a
pre-understanding which provides the theoretical basis for the author's intention. The
author's intention is not entirely a subjective intention or want, but contains an intentional
pointing, which is determined by the author's intentional structure. The coupling of
intentional structure with the nature of things themselves produces an objective field of
view that characterizes the real nature or real structure of things (Cao & Yan, 2011). The
objective field of view in scientific experiments is the field of understanding the results
of scientific experiments, which is constituted of the author's purpose and the nature of
the experimental object. Take the famous delayed choice experiment as an example, the
intention of the author of the delayed choice experiment is to test the particle and
fluctuation of photons. The original scientific perception is that photons have both particle
and fluctuation, physicist Wheeler designed the delayed choice experiment based on this.
The author's intention and the nature of the experimental object determine the
experimental operation and the hermeneutics of the experimental results, and thus the
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meaning of the experiment. In a broader sense, the process of the author's intentional
activity is the process of giving meaning to the experiment.

The nature of the experimental object composes part of the author's pre-
understanding in the form of a theory, which in turn influences the author's intention. On
the other hand, the nature of the experimental object has to be constantly revealed or
tested in the experimental practice, which directly determines the appearance of the
experimental results. In the actual experimental process, especially in some quantitative
experiments, the experimental object itself will be disturbed by many factors, and thus
the experimental results need to be screened. A typical example is the measurement of
acceleration through the dot timer, when the car with a strip of paper to accelerate the
form of motion, the strip of paper will appear a series of points, the distribution of these
points have an approximate law, there are also individual points that do not conform to a
certain law distribution, which is determined by the nature of the object, because the car
in this experiment is idealized as a mass, while the actual car is not.

The nature of the experimental object does not determine the appearance of the
experimental results alone, but is influenced by the author's intention and is related to the
experimental means taken by the author. The author's intention is similarly influenced by
the nature of the experimental object. Both are important components of the scientific
experiment, and together they constitute and determine the meaning of the scientific
experiment.

THE CHARACTERISTICS OF SCIENTIFIC EXPERIMENTAL TEXTS

Experimental texts are dualistic, meaning that they are both scientific and technical
texts.

There are three types of scientific texts. (1) The text “written” in mathematical
language, which is different from the pure mathematical text and still contains the
description of natural language. (2) The description and description of the experiment and
its object, which is an empirical description of observable phenomena. (3) The text in
between, which is the first two types of texts logically connected to form a fully structured
text. Most scientific texts are of the third type, that is, texts that consist of formal systems
as well as empirical facts (Cao, 2005). Scientific experimental texts belong to this
category. (1) The design of scientific experiments is guided by certain theories that
contain formal systems and empirical facts, determine the construction of experiments,
and presuppose the possible empirical facts and the related mathematical forms obtained.
(2) Laboratory operations are similar to the hands-on state of tools that create a practical
connection between the experimenter and the experimental object, and the laboratory is
the place where empirical facts and formal systems are produced. (3) The experimental
results are revealed mainly by instrument readings or instrument displays, which as a
“symbol” can express mathematical forms as well as empirical phenomena. The scientific
experimental text is a holistic hermeneutic text that includes the laboratory, the
experimenter, the experimental object and the experimental results, and is a unity of
formal system and empirical facts.
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In contemporary quantum science, scientific experimental texts are not only
scientific texts but also technical texts, which are reflected in two aspects. (1) Microscopic
objects are to be revealed through technology. In laboratory research, the laboratory is
considered as the place where the microcosm is constructed and the micro-objects are
constructed and thus observed and known in the laboratory. Micro-objects are entered
into the experimental practice as scientific texts, which are transformed into technical
texts to the experimenter through the observation instruments. (2) The experimental
results should be displayed with technical artifacts as the carrier. Scientific experiments
are the process of observation, observation results are often displayed through instrument
“readings,” reading the results is similar to reading text, and the instrument is a typical
technical artifact. Thus, the instrumental display should be the unity of the technical and
the scientific text.

Scientific experimental text unifies scientific text and technical text, and both are
unified in the process of experimental practice. To understand and explain scientific
experiment, both texts and their characteristics must be understood and explained at the
same time.

Experimental text is a text completed in practice. The general text, as an object of
interpretation, has certainty. The content, structure and even meaning of the text are fixed
by the author in the process of text construction. The reader reading the text to obtain the
meaning of the text from the determined content as well as the structure, or to understand
the original intention of the author. A scientific experimental text is a special kind of text.
It is not fixed but to be completed and needs to be realized in practice.

Firstly, the experimental text is a holistic text with a certain structural level
including the laboratory text, the text of the experimental object, the text of the
experimental operation and the text of the experimental result. In experiments, the first
thing that is formed and fixed is the object text. Once the object is determined, the object
text is also determined. But when the object is quantum matter, the object text is formed
in connection with the experimental operation. The experimental operation text includes
instrumentation, i.e. technical artifact texts, and knowledge of instrumentation, i.e.
technical knowledge texts (Wu & Liu, 2021). When the experimental instrument and
experimental operation are determined, the experimental object is revealed, and the
experimental operation text is fixed. The text of experimental results is the text of the
experimental object revealed under the experimental operation, which is formed
gradually as the experiment progresses. In addition, the experimenter's processing of the
experimental result text, such as the formation of the experimental report or experimental
paper, can also be included in the category of experimental tex. Actually, the laboratory
text is a broader text, which includes the constructed laboratory as well as the text formed
in the laboratory, and in a sense, the contemporary scientific experimental text can be
directly understood as the laboratory text.

Secondly, the experiment is a practical process to be completed, so the experimental
text is a text to be completed. The experimental object should be constantly revealed in
the experimental operation, and thus the experimental text should also be formed in
practice. The experimental operation acts directly on the experimental object, and the text
of the experimental object is constantly formed and presented in the way the instrument
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appears. The experimental result text is influenced by the experimental object as well as
the experimental operation, and the experimental result text is both the text formed in
practice and the result of practice. The laboratory, as the main place where the experiment
takes place, is generally a place isolated from the environment, but the laboratory is a
dynamic process of practice, the basic laboratory text is formed with the completion of
the construction of the laboratory, and the complete laboratory text is constantly
completed with the experiment. The whole laboratory text is a text to be completed. We
can describe it figuratively as an object waiting to be made visible by experimental
operations so that we can gain concrete knowledge about the object.

Finally, the duality of the experimental text is revealed in practice and unified in
practice. The duality of experimental texts reveals that scientific experimentation is a
process in which science and technology are united, and that the text of the experimental
object, the text of the experimental operation, the text of the experimental result, and the
text of the laboratory are both scientific and technical texts. Thus, scientific and technical
texts are also texts formed in practice, and scientific practice reveals the duality of
experimental texts. At the same time, the scientific and technical texts are linked by
instrumental observations, and the instrumental observations in scientific experiments are
not only loaded with theory, but also with technology, and the scientific and technical
texts are unified in experimental practice.

CHARACTERISTICS OF THE TEXTUAL HERMENEUCTICS OF
SCIENTIFIC EXPERIMENTS

Scientific experiments are the fusion of theoretical and practical horizons. The
characteristics of scientific experimental texts reveal that scientific experiments are both
the unity of science and technology, and the unity of theory and practice. Both the textual
and practical hermeneutics of scientific experiments, and the scientific hermeneutics as
well as the technical hermeneutics of scientific experiments, take place in a certain field
of horizon. The understanding, interpretation, and application that hermeneutics seeks is
achieved within a certain field of horizon and requires a fusion. In general, the fusion of
horizons means the fusion of the reader's and the author's horizon. The hermeneutics of
scientific experiments also requires the fusion of horizons, but in this case the fusion of
horizons takes on a new character.

The theoretical horizon of scientific experiments includes the pre-understanding
horizon of the experimenter, the theory of the experimental object, the theory of the
experimental apparatus, and the theoretical horizon involved in the whole laboratory
situation, etc. The latter theoretical horizon is implicitly included in the pre-understanding
horizon of the experimenter in the process of scientific experiments. The practical horizon
of science experiments refers to the entire laboratory construction and the experimental
operation. Science experiments emphasize both theoretical guidance and practical
operation, and both theory and practice run through the whole process of science
experiments. Theoretical and practical horizons are inextricably linked with each other.
Scientific experiments should first realize the fusion of theoretical and practical horizons.
Only the fusion of theoretical and practical horizons, scientific experiments can be
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implemented in accordance with the experimenter's intention, to achieve the
experimenter's intention. The theoretical horizon of scientific experiments implies the
universality of scientific experiments, and the practical horizon implies the locality of
scientific experiments. The fusion of the two horizons shows the unity of the universal
and local characteristics of scientific experiments.

The hermeneutics of scientific experiments is the unity of scientific hermeneutics
and technical hermeneutics. Experimental text is a text done in the process of
experimental practice, which is the unity of scientific text and technical text in practice.
The horizon characteristics of scientific experimental text determines that scientific
experiment needs both scientific hermeneutics and technical hermeneutics.

Scientific hermeneutics takes scientific text or natural text as the object, and is a
hermeneutic reflection on natural science. Heelan (1997) builds the ontological
foundation of scientific hermeneutics on the lifeworld, pointing out that “our task is to
give modern science an ontological and epistemological foundation in the contemporary
living world.” The lifeworld constitutes the context in which experiments are formed and
interpreted. The lifeworld is first of all perceptual, that is, the lifeworld can be experienced
by perception, and perception is practical, and thus the lifeworld is practical. According
to this understanding, scientific experiments construct their objects through the
experimenter's perceptual practices and establish empirical connections between the
objects and the lifeworld, while giving meaning and purpose to the lifeworld.

From the perspective of scientific hermeneutics, the hermeneutics of scientific
experiments also involves pre-understandings, scientific texts, the fusion of horizons, and
the meaning and truth. However, it differs from general scientific interpretation in that:
(1) The hermeneutics of scientific experiments involves a wider range of pre-
understandings and horizons, including the different pre-understandings and different
horizons of the experimenter as author and reader, as well as the pre-understandings and
horizons of the general reader, who may also acquire new pre-understandings and
horizons of understanding by conducting repeated experiments. (2) Experimental texts
are not fixed texts in the same way as general scientific texts, but as texts generated in
practice. According to Heelan (1989), experimental objects are prepared, formed, and
revealed in the laboratory. This process is also the process of formation of experimental
texts, and the hermeneutics of experimental texts should take into account both the
hermeneutics of scientific texts that have already been formed and the hermeneutics of
texts that are in the process of formation. (3) The problem of meaning and truth is an
important topic in hermeneutics. The meaning of general scientific hermeneutics contains
three elements: the scientific text as the carrier of meaning, the object to which the
meaning refers, and the reader of the meaning (Cao, 2005). The meaning carrier and the
object to which the meaning refers are the experiment itself, and the reader of the meaning
is the experimenter himself in the first place, from which it can be inferred that the
interpretative meaning of a scientific experiment is, to a certain extent, fixed, i.e., the
intention of the experimenter. The truth in hermeneutics is a kind of practical truth, in the
hermeneutics of scientific experiments this practical truth is expressed as the unity of
scientific truth and technical truth. Among them, scientific truth is the conformity of
empirical facts to nature in experiments, and technical truth is an indication of the validity
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and reliability of the technical operation in an experiment that is consistent with the
experimenter's purpose. Scientific hermeneutics is a dynamic practical process, especially
the hermeneutics of scientific experiments, in which the reader, the hermeneutical text,
the hermeneutics meaning and the hermeneutics truth are all constructed and formed in
practice.

Technical hermeneutics takes technical texts as the object of study, and studies the
understanding and interpretation of the meaning of technical texts. In scientific
experiments, technical texts are mainly carried by instruments and their operation, and
most of the existing technical hermeneutics studies are related to instruments. Don lhde
(1990) understands hermeneutics as “a particular kind of interpretive activity in a
technical context. This activity requires a particular mode of behavior and perception that
is similar to the process of reading.” The direct perception obtained by the experimenter
with the help of the apparatus is actually the text of the apparatus, and the meaning of this
text can be known only with the help of hermeneutics. Thus, the technical text in scientific
experiments is mainly carried by the apparatus and its operation. The experimental
apparatus as a technical element constructs the connection between the experimenter and
the experimental object, and at the same time establishes the connection between the
experimenter and the world. Thus, there are three types of technical hermeneutic relations
in scientific experiments as follows:

(1) Experimenter -> (experimental apparatus — experimental object)

(2) The particular experimenter - (this laboratory — the living world)

(3) Reader > (experimental text — (experimenter — world))

Scientific experiments are both theoretically loaded and technically loaded,
therefore, the hermeneutics of scientific experiments should have both scientific and
technical hermeneutics. Scientific experiments exemplify both “theoretical superiority”
and “practical superiority,” therefore scientific experiments should have both textual and
practical hermeneutics. Scientific experiments are a kind of scientific practice since both
the formation of the experimental text and the hermeneutics of the experimental text are
practices. Therefore, the hermeneutics of scientific experiments is the unity of scientific
and technical hermeneutics, textual and practical hermeneutics in practice.

A BRIEF RESPONSE OF TEXTUAL HERMENEUTICS TO PRACTICAL
HERMENEUTICS

The practical hermeneutics of scientific experiments reveals the local character of
scientific experiments. The knowledge of locality in the philosophy of scientific practice
is built on the local characteristics of scientific experiments. The key to understanding the
concept of locality is to understand contextuality, and practice itself is characterized by
contextuality. Different scientific experimental practices are based on different
experimental contexts and thus have locality. Scientific experiments not only need
practical hermeneutics, but also need textual hermeneutics. The textual hermeneutics of
scientific experiments reveals that scientific experiments are the fusion of theoretical and
practical horizons. The theoretical horizon is a universal horizon, while the practical
horizon is a local horizon, thus scientific experiments are the fusion of universality and
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locality, the unity of universal knowledge and local knowledge. The textual hermeneutics
of scientific experiments does not agree that scientific knowledge is only local, but goes
beyond local knowledge to seek universal knowledge.

The textual hermeneutics of scientific experiments shows that experiments have
multiple lives of their own. The text of a scientific experiment is a text to be completed
in practice, and each practice or each stage of practice gives a life to the scientific
experiment. Whether it is an exploratory experiment ahead of the theory or a theory-
oriented test experiment, once the experiment or even the laboratory is formed, it gains
its own life as an independent body, the experiment has its own growth and development
cycle, the development of the experiment is the extension of the experimental life, and
the experimental practice is the process of dealing with the world. The textual
hermeneutics of scientific experiments also shows that scientific experiments have a
complex meaning structure, i.e., different experimenters and scientists will have different
understandings, and the choice and support of scientific theories are not unique. The
textual hermeneutics of scientific experiments provides additional interpretive vectors for
the practical interpretation of scientific experiments.
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