[2R2 Exflsks U H—FURI Y

Science Tokyo Research Repository

oo /00000
Article / Book Information
oo@a) OO000000000000DO0DOO0DOO0oDODOoooooooooog
OO00000000DOO0DOO0oDOOooOoooooog
Title(English) Einstein's Discovery of the Critical Point of Classical Theory : How the
Theory on the Specific Heats of Solids Played a Role in the Acceptance
of Quantum Theory During its Dawn
oo@a) ooooo
Author(English) Shintaro Furuya
oo@a) O0:00@0),
oOooooo:0oo0ooa,
O000:00105810,
O0000:20170 50 310,
ooooo:0o0o0a,
OO00:00 00,0000, 000oO,00g,0o0bo0o,00 0d
Citation(English) Degree:Doctor (Academic),
Conferring organization: Tokyo Institute of Technology,
Report number:[J [0 1058101,
Conferred date:2017/5/31,
Degree Type:Course doctor,
Examiner:,,,,,
oooo@a) oood
Category(English) Doctoral Thesis
oo@a) oood
Type(English) Summary

Powered by T2R2 (Science Tokyo Research Repository)


http://t2r2.star.titech.ac.jp/

B P B S (RICi92000% - #THI30035)

TAVY 2B AN EMBORRDRERA -
WMIER |ErwmAEMcBVWTHEKLEREBGIE FAx | B 4 | He MRER
BRI L-&BICOWT

(® §)

AHFZED AL, R D B i~ DOIRRIBR L HHT 52 L TH D, WOROE LTI, EiY
A B OB/ TS, FLTARRITIE, BEfma R LERFELLLOMEBO

LELMICEFROZTEOBEL L. £5T25Z LT, KimXik, 74 a2 A OREKEAHER
, RO BFRETEDLNL TN LD L ITRR LML T, HMGE» D EFHROERBEICER L THEERK

HERZLIZE W) EREIT .

BELmOZAICEELT, EERLEBHEGRIZIEO LS RERERTZ L), ZOMWIZEZLDTZD
A ST R D = % BAREIICREET 5. Z, HRFOMEEET-BIE, B RUF Lol BER o N

HTholctENL2ZXNF—FHAZEDO LS ITRTWIEDNE WS T &, I, EFims il
ISR D DB O R EE 2RI LI L SNOBEHBERIZED L IOV TIEE S Ealedinl v
I L E T, TA Vv a A TR RS T e < BERHEERR IS o TR i A B LT
DNENHIZETHD.

KX OEKIL, UTO LI THDH., $F2ETIE, £, 74 vad A U RAEEAEZFICZRLF

—HNRAOKEZ FRL TV T 4 VIHOGEENEZ ST 5, £, URFm 3L —%5 8
MEDE IR SN TWIEDERIEL, 7Y ¢ IO OFAN & 1T 5 .

HIWTIX, BEHMMEOEL AR KD, £, i, WHEBOMAEFEROEENZERT 5. £
=, MEBOBENST 4 —2, LA U=, 7T 0 OEKNERZ SN L, BIENIFIEORE &2 WE
BOBHRELTRAEL, T4y vaZf OB BIEGEZHED LHEED.

AT TIX, NE TR O EERLBBRICEDL T A a4 v O—HOWmLEN L, 1iowE
BAWAONZLZND, SOAEELAHEGRZm oG L R 2T 2. o, & rinnEHEEMIZR
DONTERE L B STV DE R Y VT = A ZEONEE SN L, BERILBFEGRR EO X 5 IcHlb
TN ZHERT 5.

ZOXIITLT, KiglL, Fuv g VEEGISNE LT, YROWEREE - HIL AT iR O R &

R L TEBLT, TNZENOWEBOL &, HHMGROMMHAO T TR AL TN Z L. T~
Va4, RETREEZBRTIHT, TR AVF B RHOA M E =X — SRR 0O
DYMEMIZRSE, TOKSEEHREMTRTEDIC, BARRBHEBZGZH L CWEZZ L. BRTE b
TWHDEIFRRVT A a4 OEERBBEGRIZT 7 v 7 ORKFEmOISH Tideholo 2 &
EHOMNCTS.




RIS, HSETIX, BUESITE, JtEIREL, ERLEERE VWO RARD MY v &, WHEBLZ
ELTHEMNITEL, IROBETHRECELLIHLVWELREEZE525. bbb, T4 va A
DEA LR 2 U5 £ T, HHGROMA & BEFim oL BEMEITHANIO RS TWeholz, O F
D, EHER D B SOBHRIIER BRI L o Than L flmT 5.

(& x # F)

This study elucidates the transition process from classical to quantum physics. It shows the persuasion
towards the necessity of quantum theory during its dawn from the viewpoint of acceptance of quantum theory,
which until this point has been largely overlooked in previous historical studies.

This thesis especially argues how Einstein’s theory on specific heats of solids, which had until now only been
glossed over in the previous studies of the history of quantum theory, actually played a pivotal role in its
acceptance. This thesis also describes the actual process of discovery for the critical point of classical theory in
detail, and furthermore, revises the history of the transition process from classical to quantum theory. The
structure goes as follows.

The first chapter looks back on how the previous studies of quantum theory described its dawn and review
the commonly accepted historiography. In addition, using Pais’s points on the significance of Einstein’s theory
on the specific heats of solids as a reference, the objective of this paper is set as follows. This paper shows how
the energy equipartition theory and radiation theories were viewed during the dawn of quantum theory. Also,
this paper shows the development and reasoning of Einstein’s theory on the specific heats of solids.

The second chapter examines the testament of Lord Kelvin who, similarly to the debates of the First Solvay
Conference, argued the necessity of abandoning the energy equipartition theory based on the problem of
specific heats. Next, there is an examination of the situation of the energy equipartition theory at the time, and
how Lord Kelvin’s argument was received.

The third chapter looks back on the history of studies of heat radiation; experiments, theories, views on
matter and the importance of their interaction. There is also an analysis of the thoughts of Wien, Lord Rayleigh,
and Planck from the perspective of the views on matter, through which it translates the history of the studies on
heat radiation into a history of views on matter. It is on this which a basis for discussing Einstein’s theory on
specific heats of solids is created.

The fourth chapter examines Einstein’s series of papers which show the progression from light quantum
hypothesis to the theory of specific heats of solids. While elucidating his views on matter, it shows the thought
process and meaning behind his arguments. Also, the contents of the first Solvay Conference (which is regarded
as the turning point of when quantum theory was internationally accepted) is examined, and reviewed how it
approached the problem of the specific heats.

The fifth chapter uses the views on matter as the axis by which to reorganize the otherwise separately viewed




topics of studies of heat radiation, light quantum hypothesis, and theory of specific heats of solids, in order to
create a new historiography to replace the previously accepted history of quantum development, which set

radiation theory as its axis until now.




