10160193_#}=F s

2026 FE> F /X

RIB 9 %E/Subject Categories

SERZE /Faculty /T E=RZE . /School of Science and | S&EERIzE/Availability | /& :/Available
Technology

P32 /Field /2 H@BRIE : /Program-wide Subjects E R /Year /14K 1 /1st Year

sBFE%: /Program JEBHERE : /Liberal Arts =2 H8/Semester /BTSHR : /First term

43%8/Category /i) fE2 H KPR /Day & Period | /A 3:/Mon.3

F B 1&#/Course Information

FEEIES 10111309

/Timetable Number

REES 10160193

/Course Number

BA1#/Credits 2

TR #E : Lecture

/Course Type

2 7 Z/Class

BERBLA &5 : History and Philosophy of Science

/Course Title

BLHEZ /(fhZ:  KE2) : CHUJYO Taisei

/ Instructor(s)

% D At/Other Av&—r>y 7EER | BBRRSERGT D — 2424 | PBL £#ERE Project DX JEMAIE
B Internship B HE IGP Based Learning ICT Usage in Learning
EHERBEOH DHEIC &
3%E
Practical Teacher

BREF> YT

/Numbering Code

2EDEK - 12 Objectives and Outline of the Course

B | AgEIL BEORE] WO RFEEAUWY AN G, ZZICEHS [REHOEE] CBLLZL2BNET %, [EETE
LREMANEFEELAEVIIBOIRET, £ - TRESOBERY DIELIZHHTION? ] LWL BIEICE T 2ERE (X
BSREDY Ly =) AE, BENMBIFEKR I N2 BRICBUCECEMLATFNREZER T2 28T, BEORFHE
b OFITHEEZF R LT, BEOELCESDOERAICOVWTELDETEET 2 HEED,

Z | 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.

FEDEEBIZE Learning Objectives

B | B2ICH12 TBEHE] © TEES] oFEeREZ, ERNARFZREREOEA % & ICERT 2,
BERBRORRICEOLIEENERZER L., FHIFH, BIRCEROBRICOVTEREZRERD S,

THEmT I L ET I ERNGRZERNM 2 B®Y 2,
RAROBFHERE., BFHMBICOVTEYICER L, HHICHRTTE 28D ZEES 5,
I | 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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B EIEDZEREDFEEZ / Fulfillment of Course Goals (JABEE BSEHIH d &)

H | XBEERTRYIE-7-FF, FHREEET 7 —<ICOLWTETICEN L2 LICHBORHBRSERA L R—F2RETE
%o
REBHETIWIE-7-FH, FAIEEETLIT—<ICOWTEBYNICEEOH-LR— b 2RETE D,
REBETDY K- 7-FH, FHIFEETEZT—<ICDOWT, @’@J&gﬁﬁt EEARWETH, LR—FE2RETES,
REROBREZRNRDZENTERL,

= | 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.

REEHEIER Course Plan

No. 15 B Topics AZA Content

1 B|AvrR&ova> HaNHARE AL L TWDRIFHME CRELY) » REEENAEMICBE RV
Rt EiEl T 2, EPTRLLAABRABEIHRLTCLES MU ZBERIEL. BEN#H%Z
BT 2 [AENRYE (Complementary Science) | D&% 5.3,

Z | 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 | BEF0BFYE [Ea] OF | AULAISZ2a— b VICEZWMHOBES (W—FER2—-7) OEE%IKRYVIES, N
K Z— DS CABOKE (MR, TEDRERE, ZHTARRELRRRI VLML
TREXT—1Lo [ES (Fixed Points) | OBEME S NhERSR,

%= | 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 H | kopae WS #EE BH | KOBRAHN[EPEAROMEICL > TEFTIEVIMBICEREZY TS, K HER
(Superheating) ] %8 HIRCZETI00°CEBZTCHHEBE LAV B BREFERE L7 De Luc DREDO=E
e, BEOHREL AL ZKDRELEED

Z | 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 H | ER 0 & REHmNIRE KZDHOTIEARL [ER] OREEZRBT 2 LT, BROEEE WD ICEEEL A,
EFR, o, MENNAEREN ALV RT, AHOBRENOY—ERa—7 T L THIE
PLREET~ EBPEMICEEZBE L T < [RARNKIE] OBZIIOVWTERT 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 B | B0l BEXT—L%ZRHT | KEBET Jb:—}l/a)mf;ﬁr?b‘i?;%mf’&j—@'t% Ebuh [ED] BEARLTWL
—HRAREDOY L v = 200, MEREHAT 27-DICIFIEL WVNEREZHMZLELNH Y, ELWVREZHSIC
IFELWAIER/RIPBLETH B t WS DHEAIMBIED Y L >~ (Problem of Nomic
Measurement) | %3k 5,

% | 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 B |HhoUy 78BHRESEEBES | BEE (Method of Mixtures) 12& 2KRDEBMIMDIIRRE, ZhEBLEE (A
~ D Uy o) BRICOWTER, SEOERI ZAIMBAROEREZRT LT D, KLY




10160193_#}=F s

WI 77 A0 DRERESANDERN G RFEERT B,

"Operationalization" of
Absolute Temperature

Z | 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
gRE THEBATEEM ] HEREABECFERCRILEEZRTNE WS [HHEREEE (Comparability) | # H#
12, ZR0RES D RLEETESREL L CRIINBRZHINTT 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 | EBE~OILEKR—KRBIZED | BIUILINORERT — L EZRKAOBEBANLRT 2BOREZR S, RN FTHEERTOE
n? BRERTHEZEIC, [KRITEZON] WO mF e, BETIKEBEEBETE
LTERRWKRRT, LWAIZ L TKIRDBEE R ZRE L7-h 7z 38,

Z | 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 H| 8B NOIE—Tzv> Ty | BERVz v YTy FPZOZREZAD7-OICKBL, HEtoMEZFRT 2 /34
Fo/A4Bax—%— AX—2—] Z#EY EF2, KENBELTLESBREBEE T, ERDZ2R7r—ILEES
PoTBREEGHOE LS L L=DN (Wedgwood Patch) 95 d %,

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 | RAO\EEAOBEIRE 18 | BELZ2E—0REEEARVRMOMAEE (SE4E) IV T, BHOARTELAE
BERBTIT] FiE (AERER. KBAEHARE) PEWI—HTINEHRLE) T & TEHEAETL
Tw< MEEERST (Mutual Grounding) | OBIEE | BEERDIRICOWTERE Y
Dy I v DRMFERZRATERT 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 | BEOERNWENK  #e 57 | BEFEL 70 [fA]] ZH->TW20h, hAY v 7EBEL, 77 5D0ERICK-
S DIRET] TEEmBICERS N 572208 (Radiantcold) | R EDESFHTE Y — FAEL
T, B REOTFERNBEVEAEY 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 H HExHRE] ORI MEOBRBOHE (KEPEROEERRE) ITEREFELAVWEBNREBEER T —I/IL %K
BT A VT L LY ORYBHZER D, hL/ —DOBEEDERE THILF—(R
FAlZAWT, FERE] & WS MR DRBELRERBOESA VA ICHELIhEFE
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 | #BRrLERA EFRED | BRWICERINE EPERE] 2. REOREATEDL S ITHET 20h (R1EL:
=24 Operationalization) & W\ 5 #REZHwT 2, BRIAKEEERFEOERE LV 21—
=bLYVER (ZAEBERER) 2BL-AMEBED YOI EDHT 5,
@ | From Abstract to Concrete: | We will discuss the difficult problem of how to measure the theoretically defined

"absolute temperature" with a real thermometer (Operationalization). We will analyze
the process of approximation and correction through the Joule-Thomson experiment
(porous
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14 H | BIE. Eff, 2L CREMNE | 22 EFTOBEFAEZBIEL. BRBRNZOERSITICE T 2BRME (Circularlity) oRE%
# FERT D, M REELSRWIRESN S TH, —BM (Coherentism) & [RFHNK
18 (Epistemic Iteration) | 7B X&BL T, BEHFVNIZL TEHSBEEAITL, #
HLTWK DO EERIICE LD D,
% | Measurement, Justification, | We will summarize the cases up to this point, and discuss the problem of circularity
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 H| £&o RFELERPFEZN AR ERDIET, mNEONBEOMFEEEEL, BROERM
R2ICHT 2N ERZE D, A AREANHMT ERT 2 AEEZR O L 2w
%, BEIC. FEBENAERLTBL U [RZHAEBOEONF] ~ORR%EHE -
BEERN
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

mL

None

B | FEEBIIHELY FHA, BBEOXNBELZD RO FETT, THAERAHNITREP LW LIEFOX Y P — METERBLT
&L,
%= | No preparation is required. If you have any questions, please ask them in class or on a comment sheet.

LY aXBWLIERTA FZ2ERLET,

Resume or slides will be provided.

H | #8oWhTRXMEaxy br—b), BERLKR— bTHHEL ET,
WT R D 40%, EARL R — FH60%, BFFTO0%EBRA-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—FDEA, BEHAES MR > T2HEIFEIEICHLT 5,
RITHR(MMEOEE)AZSRBRT 2551E. ¥ISBLAEZEERARETDI 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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