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BEDOBR - IE /Objectives and Outline of the Course
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I | The purpose of this class is to become familiar with the "epistemological problems" involved therein, while tracing the history
of science regarding "the development of the thermometer". It aims to understand the deep and complex philosophical issues
hidden in the process in which scientific knowledge is formed, such as the circularity in measurement (the dilemma of
nomological measurement) expressed in the question, "In the initial state where a reliable thermometer does not exist, how
does one prove the correctness of the scale of the thermometer?". By overviewing the trial and error of past scientists, it
cultivates the ability to think for oneself about the justification of science and the mechanism of progress.

FBDZEBRE /Learning Objectives

B | B2ICBT2 (B8] © [E#ES] oBEeRE2, EANARFEROSBAZ S & ICBRT 5,
RHEMESRORAEICEOLIEELEMNERZER L. FTHLEFH, BSRCEROBRICOVWTERZFED 5,

RRARTII L O LT IERNARNFEFNHS 28R T 2,
BRAORZHER, REMNAFRICOWLTEYICER L, NIRRT TE 286802 EHET 5,
Z | Understand the construction process of "objectivity" and "accuracy" in science, based on specific cases of scientific practice.

Acquire historical facts related to the development of measuring instruments, and deepen understanding of the relationship
between subjectivity and objectivity, and between observation and theory.

Understand fundamental concepts of philosophy of science, including epistemology.

Cultivate the ability to appropriately understand and critically examine contemporary scientific practice and scientific
knowledge.
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28 BIEDERE OHEEE / Fulfillment of Course Goals (JABEE BEERIB D &)
H FIEBEETE T —<ICOVWTHETICEN LA LICMB OB S 2L R—F23RETE

AEBETIYE-7FH., FLEBEETEZ2T—<ICOWTEYICE DL R—-FERETE B,
RBEETRYIR-7-FH, FREEESZ2T—<ICO20WT, BYBRENEEERABWVWETH, LR—F2RETE S,

KERODEEERNDZENTERL,

b

Able to write a report with an appropriate summary and an original critical perspective on a case study or related topic dealt

with in this lecture.

Able to write an appropriate summary report on a case study or related topic dealt with in this lecture.

Able to write a report, if not an adequate summary, on a case study or related topic dealt with in this lecture.

Unable to state the main points of this lecture.

REETEIEE /Course Plan

No. IEH Topics AZ Content

1 = GV Nw i = D FADNHREAH LTV BRZIAF CRER L) A RFEBENREMISEBERLT
BEMEZIEET 5, EFIRHMLL-BRARBESERLCLESBLWZBREL. BMPENHET
Er29 3 [HAFERRSE (Complementary Science) | DR % H.3%

& | Introduction - History and | This session points out the possibility that the scientific knowledge (such as
Philosophy of Science | temperature) that we regard as a matter of course is actually nothing more than a
Requestioning the "Obvious" blind faith. We will learn the concept of "Complementary Science," which rediscovers

the quest
2 H | BEFOKRTVE TES] OF | HULAL S 22— b ICEZNPOBES (U—FEX3—-7) OEL%EIRVIES, N
K 2 —DOFECABOKEE (MO, MTEDRER Y, ZHRTARERBERIVLAICL
TREXRT—ILD [E5 (Fixed Points) ] DR E S NizhZEF 8,

& | The Beginning  of  the | We will look back on the history of early thermometers (thermoscopes) from Galileo
Thermometer and the Search | to Newton. We will learn how diverse and unstable phenomena, such as the melting
for "Fixed Points" point of butter, human body temperature (the heat of blood), and the temperature of

acella
3 B | kOBAEEWSHBEE BR | KOBIAVTECRBOMEICL > TEHT L LV MBICESETHE TS, KD OER
(Superheating) | O# R R I ETI00°CEBRTH BB L2V [BH] BR%EHKE L7 De Luc 0HEBDE
BRe. BEOBEL A ZKEEILZES,

& | The Difficult Problem of the | We will focus on the problem that the boiling point of water fluctuates depending on
Boiling Point of Water and the | the atmospheric pressure and the material of the container. We will follow the
Discovery of "Superheating” tenacious experiment of De Luc, who discovered the phenomenon of "superheating"

where water

4 B | RO & RERNRIE KZDHDTIEHL TER] OREZRATS LT, BROEHZ LA ICEE L,
R, o, EENAERLA LR T, AHOBRE,MOY—FERI -7 Z L THIE
HEREET~ CERBEMICEEZHEL WL [RERPIKE] OBRICOVWTERT 5,

% | The Defense of Fixed Points | We will learn how the fluctuation of the boiling point was avoided by adopting the

and Epistemic Iteration temperature of "steam" instead of water itself. In addition, we will consider the
philosophy of "epistemic iteration," which improves standards in stages from human
sensati
5 H (B0 ] BEXT—ILEROT | KBETLI-ILOREANERZBELZRT LE, EE568 [E0| REZRLTW
—FZRAEDY L v~ 00, MERZTHHET 27-DICIFELWVEREZHZHELNHY ., ELWVEEZMSIC
HWELWAERIPBETH S & 0D DERBAED Y L > < (Problem of Nomic
Measurement) | %35,

& | In Search of the "True" | In Search of the "True" Temperature Scale - The Dilemma of Nomological
Temperature Scale - The | Measurement
Dilemma of Nomological
Measurement

6 H| hoUy 78K ESERER | BEE (Method of Mixtures) (C& 2KRDBAIMDIAE, TNEBELBE (H 0O

~DERFEF

Uy ) BRICOWTER, [EDEIRZ 2 MRARAOERERTET S, XL k>
PIT IR DEREEFAOERNAIEFEEBERT D,
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% | Caloric Theory and | We will learn about the proof of the superiority of mercury by the Method of Mixtures,
Expectations for the Gas | and the caloric (heat substance) theory that overturned it. We will investigate the
Thermometer theoretical expectations of Dalton, Laplace, and others for the gas thermometer, whi

7 H | =3 — (Regnault) OB E | BRMWRELBEL CTHRLAZLZa—ICL 2, BEAERNT 70 —F 223, AIFE
FRE (BRI ] HERIEABECFERCRILEEZRTNE WS (L&A (Comparability) | # H#
I, ZRRES D RLEETEHREL L CRIINTBRZ DT 5,
% | Regnault's Empiricism and | We will learn the strict experimental approach by Regnault, who thoroughly excluded
"Comparability" theoretical assumptions. We will analyze the process by which the air thermometer
was selected as the most reliable standard, based on the criterion of "Comparability,"
wh
8 H|EE~NDILKR—/KIBIZIED | B INIDRERT — L ERMOBEHEALRT 2BOREEILS, NY FIEETOER
AN BARERTHEZEIC, [KRILEZON] EWImFe, BETIKEEE%BETE
LTERARWIKRET, LWAIC L TKIBRDBRERZRIE L7 %25,

= | Extension to Low | We will deal with the difficulties in extending an established temperature scale to an
Temperatures - Does Mercury | unknown region. Triggered by the recording of abnormally low temperatures during a
Freeze? Siberian expedition, we will learn about the controversy over "whether mercury freeze

9 B | &R NOEE—7zv YTy | BERVzyvIUy FPZOZERZAD7-OICKB L, HhLtoEE2FAT S /84
ForR4AaX—2— Ax—%—] #EYEIF2, KEAFBELTLES SBBEET. ELDZ2RT7—1LEES
PoTEEEHOE LS & LIzD0H (Wedgwood Patch) ZHH7¥ 3,

Z | Extension to High | We will take up the "pyrometer," utilizing the shrinkage of clay, invented by the potter
Temperatures - Wedgwood's | Wedgwood to measure the high temperature of a kiln. We will analyze how they tried
Pyrometer to connect different scales (Wedgwood Patch) in the high-temperature region where

m
10 B | RAMo\EE~OHIERE 118 | BE/2E—0BEEENRVRMOBEE (BRHE) LT, BHOTRTELWAE
BEBATT FE£ (AR, KBEEHAE) PEWVC—HITEIH12HRLE) T & CHEABEITL
TWL [HEEERAMAT (Mutual Grounding) | DEkEE & | BESOIRICOWTEHEE Y
Dy oI DORMFEREZRATCERT 5,

& | Conceptual Extension to | In unknown regions (such as high temperatures) where there is no firm single
Unknown Regions and | measurement standard, we will consider the strategy of "Mutual Grounding," which
"Mutual Grounding" establishes a standard by checking whether multiple incomplete measurement

methods (platinum expa
11 | B | REQCERNEK & A7 | BESEV 720 [l ZR->TWh20h, H1AY v 7ERP, €7 TOo0ERICE >
S DS TEBEICERIN: B3OS (Radiantcold) ] REDESRHITEY —FEBL
T, B REOFERNBEWVEEY T3,

& | Theoretical Meaning of | What" exactly is a thermometer measuring? Through historical episodes such as the
Temperature: Heat and the | caloric theory and the "Radiant cold" seriously discussed based on the experiments
"Radiation of Cold" of Pictet and others, we will delve into the ontological questions of heat and

temperature

12 | B | MedaE] oall MEOEEOHE (KBYEROEEELLE) ICEREFELAVERNARER T — L& R
BT AVT L LAY YORYBEAZER S, Wb/ —OBEEOERE THRILF—R
FREAWT, HEHRE] & WO MR DB RERIVEESNA WA ICHE L h a2 F
S

% | The Creation of "Absolute | We will deal with William Thomson's efforts seeking a universal temperature scale

Temperature" that does not depend on the specific properties of substances (such as the expansion
rates of mercury and air). Using Carnot's theory of heat engines and the law of
conserva
13 B | R bERAN EFBED | BHRNWICERINS MEEE] 2, REORBEATEDL S ITHET 20h (&1EL:
[12E1L Operationalization) & W5 $REXERT 5, BERGR L RERAOEELZ ALY 2 — L
=bLYVER (ZAERRR) #BLAAMEBED SRR EDTT 5,

& | From Abstract to Concrete: | We will discuss the difficult problem of how to measure the theoretically defined
"Operationalization" of | "absolute temperature" with a real thermometer (Operationalization). We will analyze
Absolute Temperature the process of approximation and correction through the Joule-Thomson experiment

(porous
14 H | BIE. ES, 2L CREMNE | 22 EFTOBEFAEZBIEL. RBRNFZOERSITICE T 2BEEME (Circularlity) oRE%
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H FEWT D, M AREEA L WRENSTH, —BM (Coherentism) & [RHHNK
1% (Epistemic lteration)] & 7A€ X %@L T, BIEAVNICL TESBEEITL.,
HL TV DD EHERNICE LD B,

Measurement, Justification, | We will summarize the cases up to this point, and discuss the problem of circularity

B

and Scientific Progress in the grounding of empirical science. We will systematically summarize how science
self-corrects and progresses through the process of Coherentism and "Epistemic

Iterati

15

B zeo HFE L HFERN—RER ST LT, BNESNLBEONBERELL, BROFF
BRICH T DRI BHE B, FoaRSMBE £RT 5 TRIE O L EBRT
3. Wikl PEOSHAHBEEEL TR [REHOMBOIES N | ~OREEIE -
R 5.

Z | Summary We will discuss that by integrating the history of science and the philosophy of
science, there is the possibility of recovering forgotten past knowledge, cultivating a
critical consciousness toward modern specialized science, and generating new

scientifi

7wl

None

B | FERBIIHELY FHA, BBEOXNBRELZD IR FETT, THERAHNIXREPLVLIFOX Y P — METERBLT
&L,
%= | No preparation is required. If you have any questions, please ask them in class or on a comment sheet.

LY a AW LIERZA Fa&EELES,

Resume or slides will be provided.

B | BEONTZ (@AY E—h) BRLR—FCIEL ET
WT R D 40%, BARL R — FH60%, BFFTO0%ZEBRT-HDICHEHMNEER S,
ZE | Evaluation will be based on the quiz (comment sheet) and final report.

40% for the quiz and 60% for the final report. Credit will be awarded for a total of more than 60%.

H LR—bFDZEA. ZFEHES NI - 7256 IEEIEICHLT B,
RITHR(MMEOEE) A SRBRT 2551E. KISBLAEZEEZRARETD L,
%= | Any plagiarism or plagiarism found in the report will be dealt with strictly.

When referring to previous research (work of others), it must be clearly stated that you have referred to it.
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