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HEERIRODINEILZ L1, R, BN E - TV ¥, ERITHER R 2580

1887 4.
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.
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EERTHEL YT A DIV = NHR T ERR =i A ) BRI =@ AT 7] b ZAVETEAT Y
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W=D ThA.
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IL, REOF—OMEMIIBERFEOBR TR EBFOFRTH D EE2 T, H
R EBICEAT A AYOBBNERE L E 2 Tz,

T, FEEREFEEES TEFRNRITICBT 5 NMBEROLEEZE LT ] T Y. 75
fif & U CKRENCSIHIERIS, A ICHROEBIZOWTOERRAE - CTELZ A L
TV, mEAEORE, FREESUICHBREZERL, ZHE~OBGZZA TR 4,

B RIS TREDHZE L Ei N EF E DWSHMFE ORI LT HEZIRT 5 2
ENITILA~TH A E BT 2 L2 Ete~TE RN E Y, BFEELSEAEYEO
MEICEY TOMIMBZ L EZRICR TR E D ~EHRIC 2/ R IT e £8
) PEBUL TREAFERESED [EPEaass] @) 18894, 64-70 H.

s PRSI [PEU] | 214 H.

Y BRI TRALOBEEE L 2 OEJ—EANEROER L or—) , /NFEIER,
LR TINREZR oM & AR &5)15LSCEE, IEFn 54 (1979) 4F 11 A, 2234
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8 TR CSCssER (A RFEIUA 5 H) ) KRARFHGR TRELeE] #1
&, BEICEENE, IR 47 4, 335-337 H.

12



[ ER/E] 5 228 (2019 &)

FHELERZHL, BHObZEeArE LTV % ZLTHIE 17 (1884) 45 A B H ik
B, SCHEEREEES I Em S, HERZEORIHRDY, B 12 A GHEESTNE
FERFFO PRSI RENC 22 o 72, FR/lE, MEERE OFHEE ST (1841-1909) O EIHE
v, EFELO—> & L TRPZPSEEZWITL Cho 7z,

HERFSIE, RS STHEMANCSGTEEARIC 2>/, KEIZR -
TRMINTZHDThoTo. RESIZEMKRIIZATIZE G Le O NI R L 2 720
T2 ENTEHWDA, MEEOARGHEOTRICIIE, 2t FRENHEE R T
HERDHHOLE LTLLEWTHEINTL) bOTho7cbEF9 0 2LT, 20 [H
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CEAREICULEBE LTS A2 AL IA28 ML) 9. SGIHRREE, KRFEOHZRBELT
FHAERDDZ L LVIE, EFICESLSOAMOBERZLTEHE 25 2T,
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T U bW BHER EEE T EAS o N7V HRETE S AR EEE =S A
VN T R AN =FEH AT MEF U EAEREE =i T T L4
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HBEDEBZFEL LENCRZEDBEINGHRNZBDEBEFE
DERFE—XFHERBICH T HHFE PBL DEBRBRE

Improving Students’ Ability to Conduct Research while
Reducing Teachers’ Burden: A Report on Problem-Based Learning
for History of Science at a Japanese University

A Ej%k Masanori WADA

R

KFZWFEREENRE T HHERE OMRNT, HYHEOAHEEZ LR LERb Y,
NREHN LA D BN F5E 2B CTE 5 PBL O AZBRE L, EEL-. EE
O, WOMETHD. (1) sMEELZHRT 5. PR BELZFAIRTZ 2D
HON, FAEOREICORN S, 2) HAMEZERT 5. AL L - T, Pl
ORI S D7eRN Y, HEIZE > T, AEEORBIC/D. (3) —# O Hil/
TRHBVEE A REOP T K. EHTITHETETYH, EERICTE D EIERS R0,
BEIFREDOIERE 2 R ST 2 & T, ZENE I 2 R T 2 NEFITMHIT &85
TENRTED. KDbAT, @) WIRAEZERIE-REHEITOES. KRNI
— MORHETIEZ > TRBITIE, EOSHETHIFRICAENT I ENTE D, Kfasrd
PBL O#:1X, D% < OICEHNFEETHA .
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FROFM (50%) & 7 V—FIEEEHME (30%) T, KD 80%I1272%. B, &l
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4 FHBLE, GHET, *EZIK{%?F 5 AKTEH [Project Based Learning (233 1) 5 238 Sl 5
OEhE &) [HAEE THERE 27 BleE KSR mUE] Fa, 2011 4, 677-678
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Ehm| B EIRHR AR o Tz,

274 REY DB ADRHoT-.
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I N—AEERHEOH A 2R3 ERICIE, EREO TRASIWTH L EFT (2D AR) 7

15 Geoffrey Lloyd and Nathan Sivin, The Way and the Word: Science and Medicine in Early China
and Greece (New Haven, CT: Yale University Press, 2002).
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S>TELE, REOHUETIZ, WOLTRTOHBIZT =y 7 BALEHEZ L TWND
DT TIERWEA S . MHERCER O THSRME DR - AMEEEZ RMRD, £hEh
DIRT f—< AN T HNAEEEESZ LR TEXUT, REBEEOHEL LT+
DTHD.

ENE0 G, BFEEN, ZA—TEENI LT LD ERE L TWHE 70N En D
LBEFHSTHLLANITEINEEZ TS, 2L 20E, ARETIE, BENLE I L—
FICEBS AR L TR, BT —F THRESHEZ RO THEWNNL, DL T
b, EFED LA, HEZSGHLRTNERLR2WIEEDORERFETH RV, £
NENNEBEREETEBLRN D, B OXRE (BN HE121T) 2RI 2 1%
K V== TRl 57 V—TEBNRHED VRN E NS LG EITII NV — T TEEH
RNIEVEIZ 2N b B D0, ZHENZE S LIZREICKH LT 2 DIFRSIT 726 & THiEL
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CZETHMALEL DI, ARETIE, PAEOMAFHEZIEFICHEEL TWD. il
HE H1E, A OS2 RO 7 OIZE LHTND 2.
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Q) MENSOERIE, T A MIHNTHNE 2T,
() MFEEFHMET D& T, MEORENSFDY, ENEEMRT.
@) FHESOBERIZHART, FFENDOERITEME LT .
(5) BEOAWERT D E LB, BEPFETH 74— RNy 7 ZAMREIZT 5.
6) EROZERMENHET.
(7))  FHEOEFEMENEED.

TS ORRIE, BE ORI E TR oUW, ZERRFEIA FTREZR PBL O3
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AT DR EFHT D Z U PECOWTIIARED R ST S 2L £, MHAEHEZE A

7K 26 (2014) 4FE8 H 26 HICHRVAKRERE, 17 H. FEEHL, STHRPEOY =7
A N TRAINTWS.

8 2 TR AROFLIRRICIIT 20 5E M BT O vlRgtt ) [EH L3RS N SR
twl 48 % 25, 20154, 115-122 H.

9 7ol 20X, WOERNBEIC/2 D ¢ MREER], MR —m [ER2 0o ThEWnT
N — b OEFEEZH UGETHR——mUERR, 7 —F#4RER L, RErcssr>EE H+E8
ENE S DD V] Fht, 2012 4.

N REEPER, YAy roc NI Ry, WA, KME= Te7 72X MIET HE
& et 2B 8 U2 B RO [ G HlE P2 sGE] 5 191-D &5 2 5, 2008
377388 . ASCITR L7 7THAE, SIAENSE TUE L.

272 XD Lk E SR S L7z ¢ Keith Topping, “Peer Assessment between Students in
Colleges and Universities,” Review of Educational Research 68(3) 1998: 249-276 ; BRIFEEZZ,
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4= KNy 7T HERTIN B TEHD.
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ZEEOH

ZEEE AT OWT, 2018 FEERTHICEE L7 —SoRETITZEN TN 27T A& T A,
BHORETIH2S NE 13 A THH 7=,

7 T ZAMBNZHONWT, BHEDOBEGNDRnZ b, BEO ETIEZ L OZHEE W
THHEETH LN, FEOLE A, —ANOHEPHYBTELD1H 60 A <20 7 /—T7F
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Abstract

This paper introduces a problem-based learning (PBL) course designed by the author. The
course, which teaches freshmen the history of science at Mie University, aims to improve students’
ability to conduct research, while reducing the burden on teachers. To attain this goal, the course
consists of four basic policies: (1) to explicitly inform students of criteria for evaluation. This
policy gives the students a clear goal and urges them to educate themselves; (2) to adopt a mutual
evaluation system for students. Practicing evaluation on their own effectively familiarizes
students with the criteria and reduces the teacher’s burden in grading; (3) to exercise a set of
research steps repeatedly over the course. Although students acquire the knowledge of how
research is conducted through the lectures, it does not necessarily mean that they have gained the
skills to do it by themselves. Letting them have hands-on experience of a simple process more
than once (in this course it is twice) helps them learn the process more comprehensively; and (4)
to adopt a note-taking method that is based on research integrity. Once the students learn the basic
method, they can apply it in any field in the future. The author implemented these four policies in
four classes during academic year 2018. Responses obtained from the questionnaires of these
classes exhibit satisfactory results, thus proving this attempt successful.
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Various Notations of Sounds in Newton’s Musical Manuscripts
Tk B Riki Kudo
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LTCv=plOBFERH Y, (BE—EOHRHTT) HEmEEEOMIZ—%—%ENnH 5
720, EHLLEHWVWTHEARENZEWVTIAEL 2V 2B, =a— b OFRFRICH
WTIE, BEICED2EHMEDNTEY, BEEZIIHEHLA TR,

B4 (note?) 1%, HOHRUEL R ZEmIOFEETL, THICK L THEFICEVIESN
T24BICTHD. HlzlE, RLI77 Y73 KRR, =74~ FA r/\, CDEFGABC (\7
NHEE R, T78bb, HD5—200EEEZNICKHT IELOMERBET 25E) 7oL
ThdS. F7F—TENDOENHITIEL LD RERREEZZT5 LW MEENS D,
BB TEA 7 X —T DEWEES RN (TRDbL—2DFLICL-T, [FEOA
I R—=TDOESCHD, TOELHIHETIEERLED) HALEON, A7 4 —7
DEVWERTHALH D, BEICINOEXBTILERNS LGAE, fidct 47 ¥ —
THEXBI LI WES, BEEA 7 X —T 2 XAT 554 EFERZ L1275,

TR 1L, BRI AV F—T %, 5OOKREXREFY (1£%)) L 200/
Rz (EF) I2k- T, 25, 2%, 1'%, 2%, 2%, 25, % Lo us

THELELOTHS. P,

L) T4 DWW, C-D, D-E, F-G, G-A, A-B 342, E-F, B-C N5 THDHND,
EEETH D, B, ETOEFENRFRUREEITH D EITRL 2. Bl 2 X hiEa
WCBWTIERO KREWEEF E/NSWEENFEL, TNETNREE, /hME LR
5.

T (interval) 1%, OO FEAD, £EHEHEMRICBIT IRV EZRTLOTHS. [FH
CEOMOERE1EEL, Yry—7X7 Ty FEEE LT, 25 ET oD
ORHLEE WAIEREL) X2, —E0REV2H5E WAL RE ) X
3EDOLHICRD. £, RUL3IETYH, KREWIE (KL BF400) b/hEn
3 (LR EE3ON) BRdDHD, FOXRNEZMBEICTIHAICIE, KREWHD 3
EEEIE, hNSWHEE3E LS, 2BE2EITSE, H2EIEELERLELOT
5.

B4 (syllable name) &1, FEE —DALREICRD T, FIUIH L TEREICET 54
HOMNERBFRERTZOICHNONLA DO THS. BE)RIBESEIICZNICHZD.
BE) FEETIE, B854 (R SMESLRD, 2206 2F ERN-7-3%% L), 3E L
NolzFTZa 2] DXHICLTHEHY. PIZIEE4DETEEELIZE X, %4 D,E F4,G,
A B CHDIZZENZEN [RLI 77 VTV R) EMEEIND. BRAITFEDOE SITx LT
KENZART T 2D TH Y, BAITHAIIS U TEBELDOEEOEDOREINEDLD
EVND NI D,

Folio 104v
Folio 104v T, #4772 & [HFOEEE) (the distance of notes) MFtHE STV 5.

3R CIREBDRIEIT D Z EERPINCHE AL LIZDIEFE A Ve XIEEE bt Tn %0
B, TRURNTITEEEIC L D2RBTHVERP-T2Z 8225 F- V-2 b (F
= =5 [EoRrF3bst] (EdHrE, 1984 4) 142 HA H K.

4 Z—a—bkEnote &I FHEE - TVWDHH, B TIE pitch name & FESHTIE L
v,

SOBURTIX, 440Hz JIE 442Hz D% A L35 2 L1275 T b, 440Hz J)=E 442Hz O
BaE4 BT CRELESEZ LT TER.
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BOHEEE L, =a— DB EALKE, ZEROREZY ZHET2H0ETH S,
RERORETIE, ZEMOEIIF FOREEZ S O OB ETH L Z LIZX - TEE
SNz =a— N EFHIIEOHRBED BARN 725 R E 5 X TV, fol.104 (2E M)
NTWDEPLHRETIUE, ZIUT Z2ORE M & My ED A/ Ay DX A TS GHE
TholoLhyhnd s,

Folio.104dv TOEDORIDIELTRL-DIZ, 207+ )V FICBITLEX0—o% A,
THED.

C=D-A=¢-b=E-B=F-C=f-d=G-D=aa-e=B*-f=4,980450 (Cl)
ZORDOHEA ST AT 5. NOBEIXITROMEY 128> TV 5.
B4 = 54 - Bh = BL w4 = =

E4 - 54 1%, %m%*o®%ﬁ WZE-oTERIND ZHFEOROF DOEREZEWR L
TW5. T74bb, B THITNZE oD ELIC k- TEEND “E ORI L <
TN O EDOHHEOEN KA DDOEEIZ L > TRENTWEDTHD. KEDDELIL
DL DEL LI IEEINRL Y, ZOFE LR BIENG EDOMOEDERZERL T\,
WXL, RADOFEHIZIE (G -] LWIHORIEPEKR SN TNDEOTHD .
BAIZOWTH D LEEFZARRBARMETH A H. ZOX—UIZBIT 5 E4 DERLIZ
SN, UFOZo0SANRHECHD.

(1) RXFERFLE/NUFETLE T, EOLIREHRDIENDH D D)
Q) “bb”D L H T, LFLFNZOBIT N TV DL EAIIMEERT 5D
(mmwmiou,ﬁ%®ﬁh (CBFEREPN TV D ELITZ BT 2 D).

INHOERMIE, ZOXR—VOHEN _HFHOFOHEICOVWTOLOTHDL I LxH
BL, B TEMNTWIHELNETR UEORMRIZ/RR S L 912, T4 DORLIEL HE
% L TR TE 5.

(DIZHNTC, EFRCSIHLECI 2L ) —ERTALD ¢

C=D-A=e-b=E-B=F-C=f-d=G-D=aa-e=B?-{=4,980450 (C1).

ClRIZCTHE-TEY, ZOHHAKXNG L C LtoMoMET bbb (584) 4 ED
BRIZOWTOFHETH DL Z ENg0d. FAOFNDEFDEH%E RS E, D,e,E,F,
f,G,aa, B2 L 72> TEY, RILF/NLF-OFENE, LT _EENPNLTWNDENE I e,
ZLCHEDHKT BRI, EEZH2 OO EL DI O IZ/e> T
W5, 97205, D, E, E, F, F, G, A, B:,72oTWah. ZhaRsde, TLNEN
LAEIZRNSTEAY EERE LTS Z Engmnd. Enb 2 &FEH OB D - Ajki
MIVTVDN, ClANZEE4EERTZEE2EZETIUL, DOFNA LY LEWE

bbHETHEEIND. FULXH2CLT IE-B] X [F- Q,M}Dj%ﬁmféé.&

6 TODREEEINTNX, YETIE, X, YICKoTAT 2 - FOMOFEOHHE dI1X
d=12log(X/Y) IZL > THETHZ N TE 5. LT H L. Adams, “Measuring Order
and Beauty,” p. 12.

7 Adams, “Measuring Order and Beauty,” pp. 16-17 % & K.
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D-A] & TE-BJ EDMIC Te-b) MEENTNDZ LD, eldD & E DM, bix
AL BOMIZHD, 775 le-b) 1T Eb & Bb DM OFEDOHHiZF L TWDOTIE
RN ETETESD. b1, [G-D) IV bEWALEIZH D Taa-e) 1, FEEIZE X
NIZAD EEb ODROEOHEEZEL TWAETI2ONRZYTHAH. EBITEDIRIC
H% IB>-f] 1%, BE FHOMOEFOHEETHAD. 22T, GOF XL LEOFITH
L, laa) B DX IICHRIREZNGZ 6N TND Z LIZEMR/TL. 22T, KX
FTO (ThROLY Y —7Rb OfF7eV) FIZONWTIET VT 77Xy hOF EIZETFO
2EELZEICEST, ILFED (v =TT T v ML) BLIZHOWTE, TV
TRy e TR TELZLICE 2T GV EENWEEELTWDELEN) Z &
MNIIND.

DlEoAIZELONEXZDX 912725
(1N /NLFE, KLFOBFLIZY Y —THDWNIT7 T v bR OWE4EET
Q) HEHINLFELOETL IV b 1 A7 X —TENEE2E£TITE, TOE4 % A
WL TEL
(3) HHRIUFEREOFL LV b A7 X —TEmnEE2E£TIE, TOF4L0H BT
D2 HEL.
RB/NLFORLEOLE XNy —TL 7T bOEL LR OORGERIZ, Tid
DY ThbH S

T4 G A B C D E F
#/ b L b b L b b #

INCFD g R c ITFFEFICENR. =2— T, CHIOWTOHBE TH 2 X ET
iZd (TbbDb) EENTWNDLZEND, Db & CERTLERFILTWRNE WD
ZEBRGND. ma— FATZOR=UET TR, FRART CHE VTV RN 9
B, TITOBEALAE —FIZEZTRDLE, ZO0OXHIThD
a,A,b,B,C,d,D,e,E,F,f G,aa, A%, bb, B%, C% dd, D% ee, E% F?, ff

Folio 105r

Folio 105r [FAEHRIC L » THEZ = DIZXKEI ST D, EBEE R S 1TBIR R e &
B80T, FEITERIZOVWTORE, FEIXG % Key & L7z & X OMIE RS
BROWRITIETHD.

HERIE, folio 104v (28T DD E[AEEIZ, EORIBICOWTEHEZLTWANR, =
HOIZIEHFE OBBEOR DV ICEREDPEDIL TV S,

TEB, GE Key & L& SICHMERTREID HEIZO>NWTEMIMTND. £TF
JHTLFICE T, T 285 ICLoT, Gamutll B ENALTOENID LI
FEESND 10 LEMIN TS, ZOFIEICL T, =2— b DNERFHEOMOERT

O EBEMIC I, PHOFRERICEN T, By y =B N7 7y FD
SHPDBRE-> Tz, SFRIEM [EROTFO] FHRLAKLE, 2010 4, FHAE [Ty
—7ET7 Ty OB

° Adams b C#& Db DIEMICOVWTIERI L T\ 5. ITRELZET 2720, =a2— v
DFER LY BEROERIGRIIAEDOET ChE Db 21T 2 H#E2H-> T 5.
Adams, “Measuring Order and Beauty,” p. 17.

10 By y* helpe of conocordant notes all y° notes in the Gam-ut may bee thus tuned. (CUL Add MS
4000, 104v, 7272L, WO WHELRIZ=2— M BHIZEDHD. )
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ICHEBNTND 2 HOLRAES ZLNTEX S, BRRZR T EICOWTIRSEITIIZIC
W .
FHICOWTIE, FHEo &5 AREOERERD 5.

VG”mio , BEDTIVT 7 X KOO D
2.GD X1, HLOHEEIZEFNRENIMNLTHNDLHD
3.C°D L H T, BL DK BEIZEFENENINLTWADEHD

23D LT, BLAICH L THEFENRZ OGN TWAEHEDORHY, Lt EADKE]
DIEEL TS, ZHOHMUZERL TWHDOMNE, —=a— F K 5HAO T
A bHERTE 5.

%1& BT X GG GG RETHD.
%%% IXILTSER, b0 Rz D,DLDLD* 0L HIC, £1-Fh
%@T 1Z2C,C,C2,CCo ko) Iciifde k2

FT 8 EAPAT D L XD, A RERERS G RHBIL TV DD, T b OHE4
IZE>T G OEDOF I X —TENDODELERTOTHA A ETPHETESL. £/, 22T
DEBIIA I Z—T X TIHHELTHDLENI b o0d. FHEICE-T, &0
EWRLEDOLICREINTWIONEEZ LY. SEOHELZRDE, b (G, G
G, GY @©EIZiED, D% D3 DY BNEbHh, TZFib (G G G, GYH OTFIZILC, C, C
C] DEHNTWVWD., T2bbEEmDEEOBRIZ FRROmY 2R 5.

—KW 2CGCDGCDPGC D G*D* Hu—
ZID, FBHORWG AL LT, A L0, KEOF TR b bR O W E

HEVLRWA Y Z =T %, E EORBENEEOFE LY bEWA 7 Z =T 2R LTND
ZEBGMD. GIZOWTORETIE, ZDLHTk5.

FLOGEZTIEHELT, Thx 1 FH L L THA T FRHICTEWED G LEhN,
n & IRV EDR "G L EMPND. &R, TORINILLTO®@Y (2725 8.

...... ,’E,?F,G,A,B,C,D,E, F, G} A%, .......

Gam ut | ifﬁfﬁﬁﬁfcﬁ%%fi BT ERMEBOHHAOZ L ThDH., =2— FrOFIZ
& > T Gamut OS> Hﬂo(ﬁbfﬁﬁiélﬁ)ﬂ“(b‘é.

' Adams, “Measuring Order and Beauty,” pp. 19-21.

12 First tune ye 8th, G, G2, G3, G4 &c.

Secondly tune 5ts to y™ both above y™ D, D2, D3, D4 & below them 2C, C, C2, C3. (CUL Add
MS 4000, 105r1)

B HROBFENL T LES> TV DHHE A ;.t 0 & HOEKAEAL, 2G, 'G, G (=°G=
GY), G, GDOEITWATELRLFRITH LN D 00E Livaw. 2B, Adams 132 D
G2 5 H L& OBtk %2 KR L’C%%’)@ﬁi)), BT e =a—FrObDNbH
BZzTWbHTEH, —a— b BEORBREAREENELTLES TS, Adams,
“Measuring Order and Beauty,” p. 20.
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Folio 104v L3RV, vy —T7R7 T v O FIZOWT/NTFORITEA X
LTV,

Folio 105v, 106r
Folio 104v OFEFL LRI TH 5.

Folio 106v

NR=T OIS, X2 DEIZONWT, FOHBHIE-T1 A7 X —T7% 1255 L
L EDOMIETHHEYL, MIERICHE-T- L ZEORENENNTEY, N5 OEED
RS A AN ENTEINL TS, 2L D HLITET/PIIFETENINL TN,
T, EEWEHRRICE T2V (R < H Mé¢55>uow1i BA4 D
RonTWaeWn, Z2hb, 22 TOMLTOTLT, EEFEMkIcEENITE2ZN
FNELTWDZ ENGND.

Folio 107r

ZDON—=VIZFIRELEPHIONTEY, =2— M ATZORIZHINT HEED 5
DOEEBEEN I HNED ] LR LTV D Y ORFICOW TUTEE NBAERE T ORIFEIC
MHLE LT, ZZTIEHEIICHAT IEAICONWTOLGHT 5.

B S, %LTWT% ITEANKLTTENNLTEY, 2FBEUSAOERFITI
il ZIL TR, FEROERALDIZ /LT TEAPMT SN TOER, ZbiEy
Y =TT Ty PV EFEREL TRV, £ 2 TIEA 7 ¥ —T IR ENTE
B, KR, SEREEOEEADNNLFETEINLTND

Folio 107v
Folio 107r LR TH DD, EDI/NLFOFE LB ENILTWVIRWENER S,
DENZONWT bfEFITIFE TITY YTETH D.

Folio 108r

ZDONR—=VNE =0T DI TWN D, %i ﬁ%&i%%#@w&mbhé
B THD. REITIE, KERKABH N, TIICHELBAEN TS, FEIZ
T 1IBEAOEFTHHWVIIFELRENN TS

¢&_owf Bl & > TR OB ERIFRIZ Tﬁé%ﬁf&éﬁ,%@ﬁowf@,

HREDOFIZH L TCRILFOREHANTWD B, £, A7 Z—T ORGSR TR
b\.

TEIX, 1 A7 X —T 5 MESTHONREE LI omfmmbfméﬁﬁfka
%@E%%ﬁﬁLLé&ﬁ%H#thmfﬂﬂﬁé & T, B OBy E 2 i AT
WD 1 Z DEFTTTIE, TV 7y hOWONED, SRR S F 2 *zim@v%ﬁ
MRIE TN & 2 50%% WD) HOoOFEEZGED-+ F0MkE —HT HDT,
KRILFINEEHEDOE, /NLFR vy —THDHWNET7 7 v MBI EEELTNDHDE L
D, v —7 7T bOAIF T OMANT folio 104v S [RIEETHD. A7 X —T D

“By this table may bee knowne y*© distances of any two notes...... ” (CUL Add MS 4000, 107r.)

B Kokl, BFEOTOTICEIPNTNS TEl (BT e i) 2/ IFETHD X9
b A D0, ATHIE XRICF LN LFOMENGITFIERNE S THhD.

16 Gouk, Music, Science, and Natural Magic in Seventeenth-Century England, pp. 235-236.
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BWIIZEINTELT, REOG XD 1 4274 —7FEDO G b ELL HHITG?E
E)HNTWD

Folio 108v
Folio 108r & [RIERIZ | A2 & — T DESFZHOWTORGEB THONTE Y, H4 DKL
t 108r LFIEECTH 5.

Folio 109 r
ZONR=VIZEIIO RO BN TE Y, THL b0 [RF3REE] & ORI
RSN TV 7. R TIEKOFEM CIER <, T IEbN TN L FDETLIED AT
Eaﬁé
DENZIZ =D EORTDIEDNHNSLN TS, —DI T LT 7y E AW E4

®i'%uﬂfﬁp D, H9 DIV NIB—T g EMEENAEHARBEAIC LD EDER LY
ThHD. TLIZHONTE, HOWNMEIZ g a, bb# C db,d,eb# f, fHEErN TN,
LODOTNT 7Ry RPN LFTEINTED, Fl2vv— 7“&7'7 / N DFLEHE A
SNTNDHZEWDLZEND, ZZTONLFOTIVT 7y ME, 2FFEFHEO Lo
LoD ELEET LN ZENTND. b EellonTE, F4 Ol xﬂ/*fw)ﬁkﬂ#
FLEDMTT HITNDD, HIZT V7 7 Xy ha AES ZEE2AR LT EEED
N5, 2B b#L N et IBDFIIETIIbY, eh ERD2HLDTHD 8,
WIZELIZHOWNWTEZ LY. =a— hroAX TR, ﬁﬁ I o7, ut,
re, mi, fa, sol, la DN ODHE DL WA EENTOIL TV, 2Tt on
LNEEND DT, NODLBIEFFOML Cli— o%@&w:kcﬁé.% <, Btk
HSDOEI D =50 ut, re, mi, fa, sol, la ZfAEHESZ & T, E2EEHEMICEEND
BRTCOEEEBTDHIENTEDLLIITR>TWVWEHE Y, =a— NI ZTHWTWS
gL, IR b DL 2L O LD THD.

M OHFDOELIZLDEERLET VT 7 Xy MIEXD WX DFTO R I KDHERTLITE
@#5.&#@%1,H®Q%LK0&%mT%6%%ﬂ%ﬁ%@D_Mﬁk,Tﬁ@
WY THD.

Ic HAMA : re, mi, fa, sol, la, fa, ut, re
SMAIDNS 2 B : sol, la, fa, ut, re, mi, fa, sol
MRS 3 FH : out, re, mi, fa, sol, la fa, ut
SMAIDNS 4 H : fa, sol, la, fa, ut, re, mi, fa
SMANHS S 5 FEH : fa, ut, re, mi, fa, sol la, fa

AEREEMICES T2 X0 ICENETNICH L TCHEU R EE 2RSS ETHE DT DR
VIWCKDERLICHET &, Titomvicis.

BRI Z, ¥ R, L, X, T, Y
AMUNS2%FA - L, X, 77, Y

b 7) \‘\/) F‘

17 Wardhaugh, Music, Experiment and Mathematics in England, pp. 54-56.

B SRBIZEINE, TFa I RT3y —TRENLIRELTEBDTHY, =a—
DFFRIZIZY ¥ — 75 LR, BREDOFEILV Y —TiFaffifsZ itk
T, BIRTIEZENENBIREN L ENNDLIBEELR L. & [WEOTITO] FAE.

P BEAICOWTIU T2 R L. @ (W07 7o) HBh= K- v I0ifl.
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MUNL3IEH Y, 7, ¥, F, b, X, 77
MU 4%EH R, L, X, Ty, Y, T, v
ML s5EFR 77, Y, 7, ¥, F, b, 2

IO ENGIAS, =AY ThEE, NYTHEE, X7 Y VT 4 ThEE, A 4 =7 e,
VT4 ThEEEZRLTND 2.

Folio 109v

ZDONR—=TU BT 3 ODERIFIT DI TN D, B EBRICITE R & IR W E b
57770, HEAZIZ 109r EEL7=XK08, & L CTlie FEICIZMIRIZ a, b, ¢ DCFRE
MILTWD. EBEIZOWTIEIEZE LRV, HEIZOWTIE, Folio 109r &1 & A ElRIEE
THHDN, THLLDKOHOFNINTEL DL VWRB RS, £z, ZOROMEHIZD
WTIE, 777Xy MREEZ LT E ZICFICYT D2 HITHOWT, BANENLTY
RWEWIEHN B S, ZUE, YAIP—Ta Al T ME LRI RN L EERL
TWADE LitZeu.

TEIL, 22 THIO TR TAEDOETIETHD. IOV TIETFROKBDOR—T
=2 — M HBICKDMANFET DT, B THOTRDLZLICTS.

Folio 110r
B4 MNHB LW EIET 5.

Folio 110v
:@&wV@T% M2 EOfEED, TORIOFINCBIT S & &Enhz—
ERHY, £ ®%£$ﬂMﬁ¢5 I TIRAETOEEREOELDN/INLTOT v

77~<yf~6iﬁdmfw\5.gg@Liﬁ#%Liﬁ%ﬂkma>i,QLzaai@z&auanzk
EDNTATOWRDITINGIE, T 77Xy hOIRTEHENR—HTEDL->TWNWHEWNWHZ & T
5. Bz X

g-a-*bc--def-g¢g

IZBWTIE, d & e DMICHIEN2L, e & TORICIIMRENH D Z Enb, ZZTe &
HEWTHDLIELITIERKeb EEIMINDIRELDOTHDLEWVWD ZENGND. LD AT
HLEETH D, TOEMNHECZDDT VT 7y hOFINENPNTHDEN, End
BIZHOWTIL, e PV EFEIT T LN TWAZEIT TR ¢ BEEEITmob6nTlY,
—HZBTFOEIZOWTiHe 2EEEIT PN TS

—a—hhUNZDLED fqﬁ/rbﬁt%%’%75>@f£b‘2\%nﬂ{£%fﬁb\t %, FRO Z O®FERTC
DD BREN BB SO EDTHZ ETHLZ LD, ik LTHRS 7T 542
LRTHDELTgab,c,de, fOXTEHANENLTIERWNEZZILND. T
L, TZTOT L7 7y kgab,cde fi%, EMICIE T4 THLEATHR.

Folio 111r
B EIIBRO R NEXOFHEDOATHDH DT, KT 5.
Folio 111v

ZOR=VIZBWT, EIEIXLICL TV ab,c b de fE W) BEOERITLDERN=

20 = k) RIEEITHESEE LTINS,
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22— F LS THZLB, EHITLs, tIlLDdE ) —DOFOELNEAINS. £
ﬂﬁﬂia,b,c@%nﬂQ’DI/\VC%nﬁﬁEﬁLJIO.
Za—FATZORNR=UD EEOZ D L HIZENTWS.

a,b,c=1/2tone max: medi: minim (C2)
ata=d,a+tb=e,a+tc=f~tone mamemi (C3)

C2 DM D, “max,” “medi,” “minim” 1%, ZA L4 K] (maximum), [H[H | (medium) ,
[fe/v) (minimum) OREFL7S & HERIT X % 2L [FEEIZ C3 DA MO “ma,” “me,” “mi” b
“max,” “medi,” “minimi” OIEFL & Eboi 526, C2 LRIERIZENZEN rﬁijij [,
M/ ZEW T2 EEbius. £72, C21T1d 1/2tone T2 HHHEA, C3 (213 tone

TROLEENPEBRL WL LI THD. £95T5HE, ab,cl i%ﬂ%ﬂjﬁ% S/AE VAN
HHETITVNhETPRETES. bbb, AAELEMNRINTEEBZ2 5 E, BUR
JADFEIEICL>TZDOE I IZTERD.

(a, b, ¢) = (max, medi, minimi) (C2")
(ata,atb,atc)=(d, e, f)=(ma, me, m) (C3

ZDOTIZEPNTZEFNC L T, ZOBRHDIEL S ZFHENDTHE .

ata+tb=a+e=3'b (C4)
atat+tb+c=e+f=3% (C5)
3atb+c=ate+f=f+3p =4" (C6)

cmeLﬂEﬁL«wf@ics/%ofw a2 L oO¥E, elIfinl 6o

BETHOLMD, TD o%ﬁbfyb(ﬁz %%waé)kﬁé@i 725
5ﬂ.&_,wcomf,5ﬂﬂ%¢kmmwﬁi& LEoTEMEh, LT
OOMMNLLDEEEZRELAEDLEDZET3dt (RZEA2ELTWD) NELNnD L
WO Z LIy, ZhbETES. ColE, NI C3E W T3a+b+c=a+e+f
DOHEMTONT-H, TIICEBHICC4EEATIIE Tate+f=f+3db LM
NTWD 2, 5L f+3dbiE, M LLOEEfICEZEEET, LWH &I
NG, TN 4th T 7206 4 EIZRDO LB TE 5.

ZZTE 109y FEDO =2>DKIZREA 9. HIRICR > TWER, ZTRE2IEE W T
M ICEFIT, 2ok 5.

abacabaacaba (C7)
atb.atc.a.bta atc.at+b.a (C8)
atb.atc.atb.a.atc.at+b.a. (C9)

2 C8 L COZMBIL LY. FTC8 L COTMEEAENERBIZNT T, TOWOS
IEDL LR, C8ERDE, TODFELEFEVITHMINTNEND, ZiIUuTE TR
ROTITRWMNETHETE S, T25La+tbaREH, atc 2/NEE, c& (&5

2l Adams £ Z OEVy &5 L7273, max: medi: minimi O E A F 3720 H“medi” 13 HFHE R~
&L LTW%. Adams, “Measuring Order and Beauty,” p. 43.

2 BUR T third DEMEERFLIL “3rd” TH DO, =a— A3 L) KitxHu e,

B ZZTo ] FEATERLS, CRICHHFEOMBOKRE I THS.
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1) FEEFEHEIE, ZOTEREFEATEZZITHDLEND ZENND 2 C8IX
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27 12.[...] Any of y¢ 6 Moodes with its eights may bee represented by any of these 3 orders of
letters for y© key being o they represent y* first moode, & y© second it being s, & y* 3d ifitbe r
&c: Also y* first ranke being lowest y© 2¢ a fift above it & y® 39 a fift above y!, this scheame may
represent any of y° Modes w'" y¢ same mode one or 2 fifts above or below it. (CUL Add MS
4000, fol.141v.)
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28 13. Tis usuall to passe from one moode to another in y® midst of a song w* how & to w! moode
it may be done will appeare by y°© precedent scheme. For the 3 rankes may signifie any three
Moodes w" have one common Key, as F is the key of y* first third & sixt Moode, by y° Key of
y® first 2¢ & 4™ mood &c: And wee may passe from any of those Moodes to another w*" in y
scheme have y© same key. But this transition is better done from one key to y© key next it, y" to y°
remoter key. Neither may it bee done twixt any other moodes as twixt y* first & fift or 3¢ & 4"
by reason of their great difference, w*" would soe change y® aire of y® song as to make y® p* of it
rather seeme divers songs. (CUL Add MS 4000, fol.143r.)

2 Bihler 1% [# A7 b= 7 72R5ID 3 DD RIgHABIIHK LT, 6 DDFAT h=
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TALENIZH D EEPIGL TS, Thbb, 37 Y UT 4 7EEF-CG, V7 lEE
C-G-D, A A=7glkB-F-C, =AY 7JElh G-D-A, 7 VX7 gL D-A-E, V7T 4T #
ieih Es-B-F & 72 %) LENTWS. ARETIE, FRCEFEICH LT3 SOEENEIN
% LRI L7-7%, Bihler IZ[F USEEN 3 DD RS 1G4S, LELTWD. A
TOMFER D Bithler DR G GLEN R D75 CHEMTITH 5P, LrLl=a— Ik
ZOFRTHIEDOERIZOWTIm ETWDEIMNG, A COMRD ISR H D L5
(23415, Biihler, Musikalische Skalen bei Naturwissenschaftlern der friihen Neuzeit: Eine
elementarmathematische Analyse, p. 104.
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Nitobe Inaz6’s Bushido and the Modernization of Japan

HEFHED [R1E] &£ BARDERKIE
Bektas Yakup

On a partly cloudy but not very cold afternoon early in March, I was on my way from the
Hanamaki City Museum (Iwate) to find the nearby Sarugaishi River. I hoped to follow this river
to its junction with the Kitakami River at one end of “the English Coast,” so named in 1923 by
Miyazawa Kenji, one of Japan’s most popular writers.! Before finding this river, I passed a few
signs saying “Hanamaki Nitobe Memorial Museum.” I was not going to see another museum on
the last day of my trip to Hanamaki, I said to myself. But then, after a larger signboard and a grove
of pine trees, | saw an unusual building in a remote setting, evoking the forms of a house of a
nobleman from an earlier time. The museum was now before me and beckoning to me. So, I had
to go in.

Picture 1
The Hanamaki Nitobe Memorial Museum (with the Nitobe clan’s crest on top),
March 2nd, 2019

I In 1923, Miyazawa Kenji called a short stretch of a bank of the Kitakami River on the side of the
city of Hanamaki “the English Coast,” which later became the popular and official name of this
bank, now a tourist attraction. The English Coast starts where the Sarugaishi River joins the
Kitakami River.
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I had been careless in not paying close attention to the name “Nitobe,” still thinking as I went
in that he must be a prominent local politician from the Taisho period or later. Had I known that
the museum was commemorating the family of Nitobe Inazd, | would have made a point of going
to see it. Inside, all was quiet and peaceful. For the first fifteen minutes I was the only visitor. The
museum tells of the history and services of the samurai clan Nitobe across several generations,
focusing on their work in agricultural development, rice cultivation and irrigation. I became
interested in their ambitious irrigation project in the mid-19th century of building a water tunnel
(the Inaoigawa Canal in today’s Aomori prefecture) through a mountain range, a novel late Edo
period engineering achievement. The museum represents this very laborious and technically
demanding engineering task through a well-designed hands-on scheme.

As I moved on to another section on more recent history, I realized that this Nitobe clan was
the family of Nitobe Inazo, the author of Bushido: The Soul of Japan, first published in 1900.2
Written originally in English for the non-Japanese audience, the book became popular in Europe
after Japan’s naval victory over Russia in the Russo-Japanese war of 1904—1905. It has remained
so ever since, thanks to its orientalist appeal, especially the ways in which it idealizes the Bushido
and Samurai. [ myself years ago read it as a romantic interpretation of Japan’s popular cultural
history, and through that history, of Japan’s modernization in the 19th century. Therefore, I
always tended to dismiss it as a pretty idealization of old Japan. Yet I never thought much about
its author or his intellectual and scholarly background.

Much of the museum is devoted to Nitobe Inazd himself. It showed me that he is not just
about this one book. That is, Nitobe Inazd, as an individual and intellectual, was much larger,
more interesting than the author of Bushido: The Soul of Japan. What were new and impressive
to me were his education, his intellectual depth and international reach, his pacifist and anti-
military attitude at a time of increasing militarization in Japan, and his efforts to promote the
education of women: higher education for them was not only neglected at the time but was
virtually forbidden.

Nitobe Inazd was born in Morioka in 1862 to a Samurai family. His father was in the service
of the Daimyo of the Nambu clan, who ruled most of the Tohoku region (northeastern Honshu).
He studied at the Sapporo Agricultural College (now Hokkaido University), one of the most
progressive colleges in Japan (it was organized by American professors), graduating in 1881. He
entered Tokyo University in 1883 to study English literature and economics but the following
year left for the US. He studied economics and political science at Johns Hopkins University for
three years but left without earning his degree. While there he became a member of the Quaker
community in Baltimore. On one of his frequent visits to Philadelphia, which had a flourishing
and intellectually active Quaker community, he met Mary Patterson Elkinton (1857-1938), a
Quaker, his future wife. From 1887 to 1890, he studied agricultural economics at Halle University
(Germany), earning his doctoral degree. He then returned to the US and married Mary. The
following year he returned to Japan together with Mary and became a professor of agriculture at
his alma mater, Sapporo Agricultural College. In 1897 he took a three-year leave (spending time
first in Japan and then in California) to write his Bushido, helped by Mary.

2 Inazo Nitobe, Bushido: The Soul of Japan: An Exposition of Japanese Thought (Philadelphia:
Leeds & Biddle, 1900).
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Bushido and why Japan modernized

Nitobe understood well that Japan’s rapid modernization, industrialization, and rise to power
in the 19th century, were highly uncommon, in fact unique in the world. His Bushido is an attempt
to offer an explanation and at the same time, to glorify Japan’s intellectual and moral heritage and
place it within the world’s intellectual history. As a son of a respected samurai family, he took it
as his duty to define and introduce that heritage to the wider world. The basic tenet of his book is
that Bushido or the way of the warrior (bushi) embodied a system of morality, principles, and a
code of conduct that fundamentally shaped “the Japanese character” and “moral standard,” and
determined the ways people in Japan conducted themselves. Impressively, Nitobe quotes from
European literature, classics, and sacred books to convey better sense of his Bushido, from Homer
to Emerson, the Bible to the Quran, and Dante to Coleridge.

Nitobe tells us that he started his project as a response to questions by foreign intellectuals
and his wife such as, if Japan gives “no religious instruction in [its] schools,” how does it “impart
moral education?” and what are “the reasons why such and such ideas and customs prevail in
Japan?” 3 Bushido, he believed, although originally based on Shintoism and Buddhism,
specifically drew on the teachings of Confucius and Mencius and came to replace religion in
Japan, becoming the source of morality and code of conduct. What were the ideals of the Samurai?
They were loyalty, chivalry, courage, honor, self-control, patriotism, frugality, benevolence, and
the love of truth. Nitobe described each in detail in separate chapters. They did not disappear with
the collapse of Japan’s feudal system or the Tokugawa shogunate. They became what Japan was
and what Japan was going to be. They “stamped on” Japan its “character,” and set its “moral
standard,” and “guided [the general public] by their example.”* “The Samurai,” he argued, “grew
to become the ideal of the whole race.”® That is, “intellectual and moral Japan was directly or
indirectly the work of the Samurai.”® He went on to say that “What Japan was she owed to the
Samurai. They were not only the flower of the nation, but its root as well. All the gracious gifts
of Heaven flowed through them.”’

Nitobe gave Bushido even more credit for its influence on the modernization of the nation.
It was the “unconscious and irresistible power” that “has been moving the nation and
individuals.”® It was Japan’s “animating spirit,” “motor force,” “the guiding principle of the
transition,” and “the formative power of the new era.”® It was also the main force of “the
transformation of Japan,” which Nitobe saw as “a fact of the whole world.”'° He emphasized that
leaders and intellectuals all were samurai, including “the great statesmen who steered the ship of
our state through the hurricane of the Restoration and the whirlpool of national rejuvenation.”!!

9% <¢ EE N9

3 Inazo Nitobe, Bushido: The Soul of Japan: An Exposition of Japanese Thought (reprint by
Charles E. Tuttle Co., 1996), pp. xi—xii. All quotes from this book hereafter will be from this
edition.

Ibid., pp. 160-170.

Ibid., pp. 161-162.

Ibid., p. 162.

Ibid., pp. 159-160.

Ibid., p. 171.

Ibid., pp. 171-172.

10" 1bid., p. 174.

' Ibid., p. 172.
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Thus, “scratch a Japanese of the most advanced ideas, and he will show a samurai.”!? Japan, then,
owed its rapid growth, industrially, economically, and militarily to its Bushido.

Obviously, this theory of Bushido has its problems. One of them is the vagueness of its
concepts such as “ethic,” “spirit,” and “mind” (as in the “Japanese mind”). It reminds us of Max
Weber’s The Protestant Ethic and the Spirit of Capitalism (first published 1905 in German).'?
Although Nitobe’s account of Bushido is not as sociological as Weber’s book, the two authors
share concepts such as ethic (as in Samurai ethic and Protestant ethic) and “spirit.” The Bushido
ethic and Protestant ethic are not fully compatible, but they share many characteristics. To speak
generally, Weber emphasizes the work ethic and entrepreneurial spirit of Protestants, while
Nitobe emphasizes the loyalty, sense of duty, and morality of the Samurai.'*

It is true that almost all Meiji modernizers and intellectuals came from the Samurai class,
simply because they were the most educated and controlled the most resources. Although after
the Meiji Restoration (1868) the Samurai officially lost their privileges, they were nevertheless
still the most powerful individuals in the country. It is almost impossible to trace their role in the
modernization of Japan to their adherence to the Bushido that Nitobe describes. For example, the
ideal samurai would not be interested in business or money. Most of them in fact tried to emulate
their counterparts in Europe and in the United States, not their Samurai forefathers. These include
Nitobe himself. Furthermore, there were popular intellectuals like Fukuzawa Yukichi (1835—
1901), who was born into a family of poor, low ranking samurai, experiencing very harsh
circumstances in his youth. He believed that the ancient Japanese customs and practices were all
evil. He initially thought that all things Japanese must be radically over-thrown and be replaced
by European versions, even the writing system. !>

Nitobe’s Bushido inspired debates among intellectuals in China, India, the Ottoman Empire
and elsewhere on national or “Eastern” or “Asian values,” or spiritual culture. These men tended
to defend their cultures’ respective “moral superiority” over the “material culture” or technology
then being adopted from Europe and America. Ku Hung-Ming’s The Spirit of the Chinese People,
again written originally in English for the non-Chinese (European and American) audience,
followed a decade and half after The Soul of Japan, clearly emulating it.'¢ Historians too have
used this theory of Bushido to offer an explanation for the growth of Japan into a modern
industrial nation and world power, starting in the late 19th century.

Nitobe Inazd is more than Bushido

One might expect, especially after reading his Bushido, (as I did the first time), that Nitobe
would favor nationalistic ideas. Yet his life and work show that he was, in fact, a real
internationalist, and not at all a crude nationalist. He worked to promote international cooperation

12" Ibid., p. 189.

13 Tt is not clear whether Weber read Nitobe’s Bushido while working on his The Protestant Ethic.

This is only a rough evaluation. A more subtle assessment is beyond the object here.

15 Fukuzawa Yukichi, An Encouragement of Learning (begun in 1871, completed in 1876); An
Outline of a Theory of Civilization (1875).

16 Ku Hung-Ming, The Spirit of the Chinese People, With an Essay on the War and the Way Out
(Peking: Peking Daily News, 1915).
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and peace among nations. In particular, he made a special effort to increase cooperation between
Japan and the United States and Canada.

In 1901, Nitobe became an advisor to the Japanese colonial government in Taiwan, heading
its Sugar Bureau there. A few years later, he became a professor, first at the Kyoto Imperial
University, then at the Tokyo Imperial University, teaching agricultural economics, colonialism,
and humanitarianism. He viewed colonialism generally in a critical spirit and favoring local self-
determination. !7 At least we know that he believed that colonization must be based on
humanitarianism and that a colonizing power must be beneficial to its colonies, stressing its
obligation to raise the living standards there.'®

Encouraged by Mary and his own Quaker convictions, Nitobe also worked on the creation
and improvement of schools and institutions for the education of women. His efforts resulted in
the establishment of Tokyo Woman’s Christian University in 1918. He became its first president.
Nitobe also supported new women’s schools in Japan such as the Smith School for Girls in
Sapporo, the Tsuda College (now Tsuda University), and Keisen Women’s College (now Keisen
University) in Tokyo. ! Nitobe, together with Uchimura Kanzo (1861-1930), a Japanese
Christian evangelist, was instrumental in the establishment of Friends School in Tokyo as early
as in 1887 by Philadelphia women Quakers. It still operates as a junior and high school for girls.

In 1920, Nitobe became one of the under-secretaries general of the League of Nations
established in Geneva, responsible for its International Section. He played a role in bringing about
a peaceful solution to the conflict between Sweden and Finland over the Aland Islands. He also
attended as the League’s official delegate the World Congress of Esperanto in Prague in August
1921. Nitobe wrote a report on this congress, which also included the history and significance of
Esperanto and a recommendation to accept it as the international language of the League.?® (The
proposal was vetoed by France). Nitobe was also a founding director of the International
Committee on Intellectual Cooperation established in 1922 (a forerunner of UNESCO).

Returning home in 1926, Nitobe championed the Japanese efforts for the Institute of Pacific
Relations (1925-1939) that promoted peace among the nations of the Pacific. He died in Canada
in 1933 while attending a conference of this institute.

Nitobe’s scholarly works include The Japanese Nation: Its Land, Its People, and Its Life,
with Special Consideration to its Relations with the United States, published in 1912. It is a
collection of his lectures and talks given at US universities, colleges, and societies while he was
an exchange professor there (1911-1912), supported by the Carnegie Endowment for
International Peace.?!

Since I have read not much about Nitobe’s approach to colonialism, I am not able to offer a fair
assessment. Further research may well show that he might have been ambivalent if not actually a
defender Japan’s imperialism.
https://www.friendsjournal.org/life-japanese-quaker-Inazo-nitobe-1862-1933/ (accessed in May
2019).

19 1bid.

20 https://web.archive.org/web/20071029075225/ (accessed in May 2019);
http://en.nitobe.info/ld/dokumentujo/dokumentoj/nc_dokumento-18-enkonduko3 en.pdf
(accessed in May 2019).

2l Inazo Nitobe, The Japanese nation; its land, its people, and its life, with special consideration to

its relations with the United States (New York, London: G. P. Putnam’s Sons, 1912).
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Picture 2
International Committee on Intellectual Cooperation (League of Nations).
Plenary session in the Palais Wilson in 1924. Nitobe is at far right. Note also Albert Einstein,
fourth from left. (UN Archives in Geneva, League of Nations Pictures)

The Hanamaki Nitobe Memorial Museum

The Nitobe family’s influence and service extended over a large area. Accordingly, there are
several Nitobe establishments, gardens, and museums in Iwate and Aomori prefectures. In 1924,
Nitobe Inazd gave a large collection of his books to his relatives living in the town of Sanbongi
(which in 1956 became the present city of Towada) for the improvement of education there. A
library was erected to preserve these books, which later became a repository for more books and
also records and artifacts from the Nitobe family. In 1964, the family and the city of Towada
expanded it and renamed it as the Nitobe Memorial Museum. I have not seen it. The Hanamaki
Nitobe Memorial Museum that I visited is comparatively new, having been established in 1991.
It appears that it is based on the museum in Towada. Some of the exhibits of the two museums
are similar, for example, those relating to the Inaoigawa Canal are more or less identical.
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Abstract

Ryogo Kubo (1920-1995) was one of the central figures in the development of statistical
physics and Busseiron in Japan. He was a theoretical physicist particularly known for his work
in the establishment of the basic relations in the linear response theory with which his name is
generally associated. In 1977 he was awarded the Boltzmann Medal for his contributions to
statistical physics. He also fostered many young physicists mainly at the University of Tokyo
for more than 30 years, and served many important positions related to physics.

The authors have established the “Ryogo Kubo Archive” by organizing all available
documents, which Kubo left, into the form of a catalogue. In this paper, the overview of this
new archive and the selected item list of the catalogue are introduced. Since this archive covers
a wide span of periods from his adolescence to his later years, and also includes some
manuscripts related to his unpublished research, its contribution to further historical research on
Kubo is expected.
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MEEE - ARFTROHHAHRIBIE
Ryogo Kubo and his Researches in 1941-44

SATEF¥E AN Hiroto KONO?
FiEEHE . HEF IE
ElfgB%E - hE FA

IERSER. (1920-1995) 1%, #at/15, Y OMEM CF LW EE L5 L7225
MBLEE T D, LB OWTOERMNIEZ U 012, A B, BEINE
B, BINBERAEROHER, SRR ORI L, TOEREIZDT > TORAI 45
AR LT 7. 1950 4F(R, AARIZEB W CIREHEHGH I FO—REIHAD—>TH
% THBIGE R (Linear Response Theory) | 23R Sa7273, AfRILZ Oiafe THLDL
B 24, RGO E R AT A BIMEL DL EZ T L THREN TS, =
O OB EBICE Y, ARIMCRREEE, BARELREEAGE, SUbBhE, KLy
~VEREBZL OBEZ T £, BAYHTSE, HRRKFHETEHE, PINEE
SEH, HRFPINSESER EOBMAZREMT L, FTBUIC O EER L7z, HEFn - Pk
O HARYEFERICRE 2RI EFRLIZAME NS, L, 29 LE-EERICHED
57, AMRICEET 2RI IR TS DL TV Ru.

Z 2 CARRSITIE, AEORSERESTOMEE L LT, #18] (1941-44 45) O#FZEE
O EIToT-. #ARIZLLTO®EY THh5H. £ 1 ETHE, Fime LT, ARDEE
BWZOWTHNZBZ ) L EBITHXOEM, M9 LOTECO VTR, K
LD 2 ETIE, AMROIMIIEEE A 1941 SELLRT, 1941 4E, 1942-43 4F, 1943-44
FED4ODEBICHT TR L. 3ETIE, i, maBlO0ERLrR-. KT
IELLF, 2 ELEIECONTFOBMEL RS- L LT 5.

PRBAGR T, ABROREGR ORI DITD, Bzl R SN ABROEEEE 2
GENTOVTEREEOHIET Y, OO E Uiz, 1ERFFIORGEE SN TR H
5, OB ECEEZ: X6 F OIERT 5 & st L#572 [Thin film @ Resistance] (1941
10 H 24 HAF, HEE S :2/02/02/02/23/05), [High-frequency Resistance in Metals | (1941
F11 A 17 B, B&ES : 1/05/05/01), BELO HEEROINTNE 7 (EEEIR
ROWBEZE) 1 (1944 4F 11 H 3 BHEF, BHEE S : 1/05/22/01) ZHNTHW5.

1941 FELLRT 2~ 72 2.1 HiClE, BF9EE & R DRI IO R &R -, HESCHE T
HoT- R < Kl (K4 « 157, 1875-1934) DEEN D UR~D B 2\ TV 2/
RTH TN, FHEEFREZLCHZY, KANOREALFEHEME LTV (B
. 1911-1994) OEIO N HERZFENCEZ U D & L b, WA ETICE -2,
ZHOALROBIZ, YT [FEOT ), THiFe7i]] & LT Tk,

—E I, REEE (1908-1986) &, WFEHE THL O AHAMMOEMR A2 T 7. D%
O, HFETANG A LHEMEEZEOTRE L, WEFE~OBfif 2 202D T o 7z,
AEIEPRIE, W E KA R~ LS LT YEFOBE OMIAIL, FhiH

DO TSRS BREL - AR th - ARBISSR s - AHBEa—2 B2l
#12377%F kono.h.aa@m.titech.ac.jp

2 ZOEEEER OO BEROFERHIC WL, THIFSUEGR#E] R BFTU O EFEN -
elEFR TAfReiE&st]) 22RoZ L.
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DOBGORE G R L7-9E23 50 S V7= FH5 [Thin film @ Resistance] TALRIL, 4
BOBEKEE®mICIE TARENRME] PEINTWD EERT L. 208 —-0l#E%

lelectron @ mean free path & ¥ /772 % dimension % % -> metal crystal @ conductivity |,
% _ORE% Telectron O relaxation time & comparable 72 2 A1 X R OB ) L LT
LD ThH 5. EBRICFEFR TIIE —ORBICEY M7, RimlZkid 2 RIS ©
HERAEHZ B LT, MMERICB T o LA U —HORXZH WL 72 EfTiRR L T\ 5.
F 72, ¥ HDOTFHE THigh-frequency Resistance in Metals] Tid5 O FBEIZH D LA T
L0, ZIZTALRIE, vy RUOORIHGRXOT — 4 % H bRO 7 FE B HTROFRAUC
RATDHRELTVD. ZHHDOHZEITWTNY, BRIZITEL o7

1942 FE 5 1943 FF 2 - 72 2.3 HiCIE, fRFRIBEE O FAEMBEOFEN G R L
FEIFICZRRTT L, 7 B 2 — & [RIRFIC S TRET IS Z R 72T 2 38R LT AR DR Z R -,
WRAFERFEZAEL, AMRIBIVEIWEFREEELTOEDSEDE L. (RAER

(1909-2008) DFEAE [HeGm &k OFatamd (1942 4) T~/ 7iEfo EA R E &
& o T2 AR, HEHIFOMBRICE W T ZOFEEZHWIE, RIS X 6 22 fEer
(oI R ERIEN TE D LB X2, ZOFEEHEL G~ R E IR 5
LT, MIOMEERESE LT THS.

FTALRIE, AIHIOBELEEMOLERE G, BMBLRICER Lz, BAMEMEE LT
DOEREREMAL, BGRZ2IR LD TH D (1942 0530 FEFMBLIZIZ DWW T ).
ZE, BEOBIICERROMAAZ R T 5D THH o7,

T E AT UCTALRIE, RAGHFER TS L TWa%E D OREN G, FHIEECW
B, & IO R~DBLEERD T\, RS L EE D Ofnd %2 /&8s, 55
Tkt E ~ b a 78 Z, EAMEMEO FEE AV (1943 O T
BIZHBIT 5 —2OMHH L] ). Z O FIE ZATH THEETTRE) &R
NHLDOTHLH—IZED, —RIEWEITHEBEBER RN L2 R L TAELZDOTHS.

DARE, ZREOEMND, EAORBIICE > TMNMRESEEATICHAY L, WM/hK

(1907-1990) DO¥ I F—/LZHBML Tz, =2 TES TIFZEE A, I LMD
FEFBERIC B LA W, RIIY o EZ~ /a3 78 L 2 CTHEAMEMEO FEE H
WHZEICEY, ZOMEIZET L (1943 F0imC SR OFE 8 1) I 558

Heinz London, “The high-frequency resistance of superconducting tin,” Proceedings of the
Royal Society of London A 176 (1940): 522-533.

b ORSE T TRERBZICOW T TAARSEEEETE] 55 16 &, 1942 4, 243-250 H.
S MRS TR 1B D — o ORI s Ttkiahifsel 25 15, 1943 &, 1-13
H

.
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PEICRAT 2 — ORI EL ) ©). Z 2B Lz 2 A8 ORENEE, & —mEH
HBCUEE (1948 4F) 52107 T 2nk] GATHER, 1947 42) 7R EZ2m e, ARO
VI OEEE LT mbons LA Lo T

1943 4E03 6 1944 2 -T2 24 8T, /27 b« T4V ar (BEESD) BEORRE
FTE T L, B FI2H > THIZ RIS T LT ARO R Z W, BROHEE
% 194344 F, NRIFENE TEIXE BROMRICETTHI L ERoT. 1944 4
DOFRE PEEERONICE TN (REERFAOEEZE) | CTiE, FHEROE i
ERoTWD, BEaOE TIEH 50, RERBROBEEDR, LWoItHEZH Lk
TROBRFICTH H o7z, HWERRMIEAT OERERE—RE (1898-1978) 23, W& &=
LI BT EI L, WEED /) 7 kT 4V a COMERERRICET AFRICERE L T
W=D Th 5.

PLE, 2B TH -T2 194144 FFITB T 2 MR O REFEZ, ZOEREEDTE L
WHE, K1 DOLHITRD.

X 1 1941-44 2B HAROMIBREE ZFDOEE

3.1 HiTlx, YLEORIcESE, KRigXofbim s L CTAROYIMIMIEEREEZ =
DL ol oD N E R L.

22 BT o 72 1941 LD BLAREIT OV T ORFEFEMIE, 2.4 HiTH-o 7= 1944 D /
7 KU a MR BT BT D ARR RIS, B L OREREH O A A G Eh O A
LT B T 5 EFIREOMZEIL, éo@mﬂ&ﬁﬁf EMTED., Z 2T, AR
ROWEED DIEE SHIMMEEN D, BHE ORI TR LEEFHAEETHEENRL TN S.
ZOFERCRIEI S EIETH Y, KR LERO G BB O FEROREH R E T,
ZEkCTHD. LrLENLD, 73T, BEIRTAEL 5 BEA2BIGIT OV T OHGRAIEE
RCTHoTmZ B ZZTHRALTBEZY. AL THEYELSE] (28T HHF5eRE
ThHY, ODEHERY THLERRTIENTES.

6 JARFER BB O 1E (D) 2 28RS 5 — ORISR [ B AR H
BERE] W 1TEE T, 19434, 273-279 H.
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ENTED.
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FICBITHHGHOMELZA LIZbOTH D, BETHNER, IREERMOFHE & W I REH
FOFE A2 WL MBS T DT FIEORA TH 5. I LHMEOBEHIZ OV T H R
HFT Ta—F2HE b D ThHoT-. 295 LEEKRTS, OL#RY O TH
HEBIRTZENTEHDTHD.

2B ZOWIIUCIT——T2 & 20X 1943 FEOFSCE B [HERH D EIZEB T 2 — 2> O
FE BDEIEHNRT L 9 I— T — i 72 B b~ EmMN T2V & H 5
DILTWA. T, TEOBESCIHM L, 25 WIXEREER E, AROHRLOH L5
AT C, MENRETRETH L2500 THHS.

PED XSz, BIRICBIT 2B FOBEREEZH S 2R CTHHHE O &, [E
HEFEO B E R L, AT - — i ERMboEm 26 T et 1R OMSERET
HDHE _OWND, AEOWMIFEERREOIEEICH T2 Wz D, T, KuFFEsE
KT D, BAROIEIIERRLC OV TCOF =i hH D (1K 2).

X2 ABROYHFIEBREIZIT D oDifth
RBEI2HEHTITEHIT, #EiwbB I UBRL LT, KX 52N LI AR DO

JUIRERDS, RIS EBLER ORI 5\ OWTHiT e Blfif 2 525 Z L #faf L 7-.
MIZIGE PR~ &2 DAFZEIL, H—DOWNNBAEL D Z L Lol ARITHRE,

96



[ ER/E] 5 228 (2019 &)

BRICIBT 2 E T OBERGEE~OBLE 25 R S, i o sn-E 1o
MRS GEMGT) B ORI AT, ORISR 2 fE b 2 BRI, ﬁ%ﬁ
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ST ZTARIE, ZhoOMEEZE _OMIVUNLES T2, bbb, #Et1FO
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Abstract

Ryogo Kubo (1920-1995) was a Japanese theoretical physicist who made many
remarkable contributions to the field of Busseiron and statistical mechanics. Among his
achievements the most widely known is the “Linear Response Theory,” in the formation of
which Kubo played a central role in the 1950s. The theory became one of the general
frameworks of non-equilibrium statistical mechanics and its core element is called “Kubo
Formula.” For his academic feats, Kubo received numerous awards, including the Boltzmann
Medal in 1977. Throughout his career, he had also served many important positions related to
physics and fostered many young researchers.

Despite Kubo’s importance in the history of physics in Japan—if not in the world,
historians have paid far from enough attention to him. To better appreciate Kubo’s role, this
thesis chooses his early research process as a starting point for analysis. The focus on the early
stage is because it is deemed as particularly important. Newly discovered manuscripts written
by Kubo in this stage are analyzed to unveil related details.

In 1941, while studying at the Tokyo Imperial University, Kubo was assigned to read and
explain an article by Heinz London in a seminar. While the article’s main theme was how a
two-fluid model could explain certain behaviors of a superconductor, Kubo became interested
instead in normal conductors’ abnormal high frequency resistance, which was only briefly
mentioned by London. By examining his notes investigating this phenomenon, it becomes clear
that Kubo ventured to tackle what he deemed as “essential problems” remaining in the theory of
electrical resistivity and conductivity.

In 1942, Kubo started to study the theory of stochastic processes described in Kodi
Husimi’s book, where he came across the eigenvalue problem of Markov chain. Kubo soon
realized that this eigenvalue problem approach would allow various problems in statistical
mechanics to be formulated analytically, which could further generalize their representation.
Applying this approach, he constructed analytical formulations of relaxation phenomena (1942)
and cooperative phenomena (1943), and developed the statistical mechanical theory of rubber
(1943).

In 1943-44, Kubo took a totally different research direction. In a manuscript written in
1944, he examined the photoelectric effect of semiconductors. Although it was mostly a
theoretical calculation, its examination of the temperature effect at the long-wavelength limit
can also be seen as useful for practical purposes. Kubo was at the same engaged in a military
research project that aimed to improve the performance of nocto-visions.

Based on the above analysis, this identifies two lines in Kubo’s early research process: one
on electronic state in solid, especially dynamic processes of electrons; and the other on
statistical mechanics, aiming at analytical and general formulations through one particular
approach. The existence of these two lines, as well as their contents, gives us a deeper
understanding about the background against which the Linear Response Theory was developed
in the 1950s.
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A Comparative Study of Semiconductor Industries
in China and Japan
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Introduction

This thesis discusses the development of semiconductor industry in Japan and China from
social and historical aspects. An examination of related materials concerning China’s
semiconductor industry has made it clear that while records are plentiful, they are not organized
in a systematic manner. Many facts have thus remained unclear in comparison with Japan’s
semiconductor industry, especially those during the early period. The first thing to do in order to
make a comparison between China and Japan is then to gain a clear knowledge of the history of
China’s semiconductor industry.

Accordingly, the first chapter of this thesis deals with the development of China’s
semiconductor industry from 1949 to 2000. In this chapter, background and a general overview
are given at first, followed by detailed description of China’s semiconductor industry in different
stages. At the end of this chapter, the characteristics of each stage are summarized. The second
chapter traces the development of Japan’s semiconductor industry in the same pattern as in the
first chapter. The third chapter then compares the semiconductor industry in these two countries
by making use of data related to industry. Analyses of this data generate a more specific image of
development in each country that incorporates technology, industry, policy, and society. The
concluding chapter summarizes the comparative study and makes some suggestions for the future
development of China’s semiconductor industry.

Chapter 1 China’s electronic industry! (1949-2000)

In this chapter, the fifty-year history of Chinese electronic industry is divided into five stages
according to political events and changes in government policy. The first stage (1949-1956)
corresponds to China’s economic recovery period, during which the electronic industry was
almost exclusively supported by military and in turn served the army. The second stage (1957—
1966), whose beginning is marked by the implementation of “the twelve-year plan for the
development of science,” can be seen as the golden period of Chinese electronic industry, when
both technology and production were greatly improved with the help of the Soviet Union. The
third stage (1967—1976), simultaneous with the Culture Revolution, covers the darkest and most
difficult period for the industry, as both scientific research and industrial development stagnated
due to the vicious political environment. Even regular production became difficult with the whole
industry management system being halted, and a decline of the industry is observed. The decline
came to an end during the fourth stage (1976-1985), when China’s electronic industry was

' In China, the word “electronic industry” is much more frequently used than “semiconductor

industry.” This uses the two terms interchangeably.
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transformed by both opportunities and challenges brought about by the adoption of market
economy. Many reforms took place in government organizations and enterprises. The last stage
(1986-2000) is the period when the development of the electronic industry became more
diversified, as liberalization of the market entitled participating enterprises more rights and
responsibilities.

Chapter 2 Japan’s semiconductor industry

In the 1960s, the export of Japanese electronic products increased sharply, e.g. in 1965, the
number of Japanese radio product exports reached 24 million. In this period, the success of the
Japan’s semiconductor industry was mainly due to effective use of components developed in the
United States in manufacturing consumer products and then selling them overseas. In this way,
more value-added benefits were gained than by directly selling electronic components at low
prices.

In the 1970s, technological innovation of semiconductor was led by the VLSI R&D Union,
a project created by the MITI (Ministry of International Trade and Industry) to promote advanced
research in VLSI (Very Large Scale of Integration) at Fujitsu, Hitachi, Toshiba, NEC and
Mitsubishi. Local Japanese semiconductor enterprises were mainly influenced by the Future
System and the opening of its domestic computer and semiconductor market.> From 1976
through 1979, under government guidance, Japan implemented a milestone project (VLSI), in
which production of large-scale integrated circuit was combined with technological innovations.
At the same time, the government was also introducing strongly supportive legislation. In 1957,
the “Law for Emergency Measures for the Promotion of Electronic Industry Development [#5
TR LS RFHEE 7A]” was passed as a means to encourage Japanese enterprises to actively
acquire advanced technology from the United States, so that a domestic semiconductor industry
could be developed. In the 1970s, “Interim Measures for the Revitalization of Specific Electronic
Industries and Specific Machinery Industries [##k 1. 3£ #= B i§ 5F 75 @& 151 (1971) and
“Temporary measures for the rejuvenation of specific mechanical intelligence industry [ &4
Tk A5 0 PE 3 4% B G R 4 151 (1978) further contributed to the consolidation of Japan’s
information sector, at the core of which lay the semiconductor industry.

Following this development, in the 1980s Japan’s semiconductor industry relied on a low-
price strategy aimed at quick rise in market share. At this stage, the industry’s main competence
lay in cost performance and reliability, which was for the most part built upon DRAM (Dynamic
Radom Access Memory) products. In the 1980s, demand for DRAM was increasing sharply due
to the rapid development of Japan’s automobile industry and the global expansion of computer
market. Japan took the opportunity and established technological superiority in DRAM through
its grasp of technologies for large-scale production. As a result, Japanese manufacturers gained
the advantages in cost performance and reliability, which further allowed them to apply a low-
price strategy for competition, thus quickly infiltrating the U.S. market and replacing their

The Future System originates from a research and development project undertaken in IBM in the
early 1970s, which aimed to develop a revolutionary line of computer products, including new
software models which would simplify software development by exploiting modern powerful
hardware.
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American counterparts as main suppliers of DRAM around the world.

In the 1990s, however, Japan lost these advantages and its market share in semiconductors
fell rapidly. This is on the one hand because Japanese enterprises were ill prepared for new
information and communication devices, as best represented by personal computers, and on the
other hand because South Korea and Taiwan were gaining a stronger foothold in DRAM products.
Personal computers demand became the driving force of the computer market, and the emphasis
on DRAM changed from high quality and reliability to low cost. Having mastered the core
technology through technology import, and taking advantage of lower labor cost, South Korea,
Taiwan and other areas quickly replaced Japan as main suppliers. In 1998, South Korea replaced
Japan as the largest producer of DRAM, and the center of global DRAM industry shifted from
the latter to the former. By increasing investment, Taiwan also succeeded in building world-class
companies, as shown by TSMC (Taiwan semiconductor manufacturing company) and UMC
(United Microelectronics Corporation). These companies, by developing new semiconductor
manufacturing methods, have been able to seriously challenge Japan in some of the more
sophisticated technologies.

Chapter 3 Comparison

Based on the above historical analysis, some similarities and differences can be drawn from
the Chinese and Japanese experience in the development of their respective semiconductor
industries. Similarities can be summarized as the following:

1) China and Japan share a common aim in devising policies for the development of the
semiconductor industry, namely to make it more powerful.

2) After the 1980s, both countries’ governments ceased centralized control of the industry
and entitled more freedom to semiconductor enterprises.

3) Both countries chose to import related technology, and both meant to revitalize their
economy.

4) Both countries employed the so-called “one-sided” technology import strategy, which
means massive technology import within a short period.

5) Through technology import, both countries have been able to greatly shorten the
technological gap with leading countries.

6) Inboth cases, the government has played a crucial role in the introduction of technology.

While differences include:

1) The designation of government policies is different. Chinese policies were meant for
the government to dominate the development of the semiconductor industry, while
Japanese policies mainly served to assist and protect enterprises.

2) Unlike Japan, China did not have a unified body in charge of the process of technology
introduction.

3) China’s emphasis has been on introducing equipment for production (hardware), while
Japan mostly focuses on the introduction of technology (software).

4) In comparison with Japan, China’s ability to internalize and make improvement on
imported technology is quite low.

5) Most of the technologies imported by China are mature and readily applicable, while
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those imported by Japan are primitive and still under development.

Chapter 4 Conclusion

Such characteristics of China’s semiconductor industry can be summarized from its history
outlined in Chapter 1:

1) The foundation of China’s electronic industry is weak.

2) The direction for the industry’s development has always been determined by the

government.

3) In introducing related technology, China focuses on the hardware, i.e. equipment for

production.

Meanwhile, Chapter 2 gives the following insights concerning the development of Japan’s
semiconductor industry:

1) Japan carried out basic research through the integration of government, enterprises and

universities.

2) Japan identified core products with high added value to avoid dispersion of products.

3) Japanese semiconductor enterprises actively carried out domestic R&D and cooperated

with its foreign counterparts abroad.

From the historical study in these chapters and comparison made in Chapter 3, certain lessons
can be drawn for the future development of China’s semiconductor industry. In the short term,
China can learn from the Japanese experience of introducing, improving, applying and catching
up concerning related technology. Emphasis can be put on the development of those technologies
and products with large market demand, and in the process the overall semiconductor industry
can also be upgraded via technological transformation, capital accumulation and market
development. For that purpose, policies aiming at a more favorable environment for foreign
investment are instrumental and should be prioritized.

In the long term, problems associated with shortage of capital, talent and technology loom,
and joining multinational organizations might be an effective solution, as collaboration has
become the trend of the global semiconductor sector. China can take advantage of the presence
of foreign investors in its market and take part in activities of related international organizations
such as the Global Semiconductor Alliance and SEMI.
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History of the Japanese Radio Astronomy Research:
Focusing on the Construction of the Nobeyama Radio Observatory
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Abstract

This thesis traces the development of radio astronomy research in Japan, where the field
was underdeveloped in comparison with leading countries during the 1960s. However, in the
following decades the situation was dramatically improved and Japan gained a competitive
position in radio astronomy research. This was achieved largely through the construction and
operation of the Nobeyama Radio Observatory (NRO), formerly under the Tokyo Astronomical
Observatory, which itself was part of the University of Tokyo, before becoming an independent
organization. The amount of resources invested in the NRO squarely qualifies it as a project of
Big Science, yet the field of radio astronomy has not been sufficiently explored in spite of the
various insights it might offer to a better understanding of Big Science. This research then aims
to fill in this gap via the case study of radio astronomy.

The first chapter examines preceding studies and defines five viewpoints of this thesis.

The second chapter reviews the history of the NRO, which originated from a “Large-Scale
Radio Telescope Project” plan and its consideration by related committees of the Science
Council of Japan. Moreover, this chapter explains how construction of the NRO was made
possible despite its unprecedented huge budget outlays.

The third chapter looks at how scientific goals were set for the NRO. Since two pieces of
observation equipment, the 45-meter telescope and the acousto-optical spectrometer, were
essential to the realization of these goals, their respective specifications and development
processes are also described.

The fourth chapter examines the construction and operation of the NRO from the

99 <c 29 ¢¢

perspectives of “big science,” “pure science,” “equipment science,” and “open use.” From the
viewpoint of big science, it became clear that there was no management system or hierarchy
among researchers owing to the compact size of human resources engaged in the project. From
the viewpoint of pure science, two reasons are found for the observatory’s success: on the one
hand, development of interstellar molecular science was set as a central scientific goal; on the
other hand, millimeter-wave observation by a single large telescope with high surface accuracy
was established as a core strategy for related research. From the point of view of equipment
science, it is revealed that there was no expert group for development of necessary devices, and
three actions were taken to cope with this difficulty: making use of experience gained in foreign
research institutes, collaborating with researchers in other fields, and working together with
corporate engineers.

The fifth chapter presents conclusions and future directions for this study. The latter include
further investigation of other astronomical projects such as Subaru Telescope and the ALMA

Telescope, which followed the NRO, from the viewpoint of Big Science.
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Chapter 1 Introduction

With an energy crisis imminent and environmental pollutions worsening around the world,
many countries have started to pay attention to possibilities presented by new energy vehicles
(NEVs). Emerging in the late 20th century, the NEV industry has been developing under the
support and guidance of governments. Generally referred to as industrial policies, such initiatives
on the part of governments are playing an ever more significant role in the development of
emerging industries, as government support is needed for R&D investment and market expansion,
among other endeavors. The NEV industry is no exception, and governments around the world
have introduced a variety of policies to promote the development of these vehicles.

Studies on industrial policies often focus on a single country, and China, Japan, the United
States, Germany, and Norway, among others, have all been examined individually.! Analyses
and comparisons of policies in different countries also exist. Meanwhile, since adoption of NEVs
depends largely on how acceptive consumers are, some studies have examined NEV policies from
the viewpoint of consumer reception and explored ways to raise consumers’ interest in buying.>
Some scholars have also found that powerful policies tend to have a stronger impact on consumer
behaviors.? This thesis aims at enriching this literature by means of comparing prevalent NEV
policies in Japan and China, analyzing the reasons and effects of their differences, thus spotting
possible factors affecting policy efficacy.

I For China, see Gong, H., Wang, M., Wang, H., “New energy vehicles in China: policies,

demonstration, and progress,” Mitigation and Adaptation Strategies for Global Change 18
(2013): 207-228. For Japan, see Max Ahman, “Government policy and the development of
electric vehicles in Japan,” Energy Policy 34 (2006): 433-443. For the United States, see
Greene, D.L., Park, S., Liu, C., “Public policy and the transition to electric drive vehicles in the
U.S.: the role of the zero emission vehicles mandates,” Energy Strategy Reviews 5 (2014): 66—
77. For Germany, see Massiani, J., “Cost-benefit analysis of policies for the development of
electric vehicles in Germany: methods and results,” Transport Policy 38 (2015): 19-26. For
Norway, see Bjerkan, K.Y., Nerbech, T.E., Nordtemme, M.E., “Incentives for promoting battery
electric vehicle (BEV) adoption in Norway,” Transportation Research Part D: Transport and
Environment 43 (2016): 169-180.

Zhang, Xiang and Xue Bai. “Incentive policies from 2006 to 2016 and new energy vehicle
adoption in 2010-2020 in China,” Renewable and Sustainable Energy Reviews 70 (2017): 24—
43.

Pohl, Hans and Yarime Masaru. “Integrating innovation system and management concepts: The
development of electric and hybrid electric vehicles in Japan,” Technological Forecasting &
Social Change 79, no.1 (2012): 1431-1446.
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With its world-leading automotive industry, Japan has involved itself with developing NEVs
from an early stage. Toward the end of the 20th century, the Japanese government formulated a
series of strategies for development of NEVs (officially called “next generation vehicles,”
referring to environmentally friendly vehicles that discharge less or zero air pollutants), and has
since made significant progress in hybrid vehicles, which use both traditional and new energy.*
Meanwhile, China, where automobile production has been expanding rapidly, has also been
investing heavily in developing NEVs, which are broadly defined as vehicles that adopt a new
type of powertrain and are fully or mainly driven by new energy sources. These include fuel cell
vehicle (FCV), electric vehicle (EV), compressed natural gas vehicle (CNGV), hybrid vehicle
(HV), plug-in hybrid vehicle (PHV), clean diesel vehicle (CDV), etc., and China’s focus has been
on pure electric vehicles.’

In recent years, China has become the leading country in NEV production and sale, which
has prompted a view that China’s NEV policies have been largely effective.® In contrast, Japan
has not been so successful in NEVs as it had in traditional fuel vehicles, and its related policies
have thus been deemed as failure. Through a more thorough examination and comparison of NEV
policies in both countries, this thesis attempts to assess these viewpoints in more concrete terms.

Chapter 2 New Energy Vehicle Policies in China

Development of NEVs in China set off in the early twenty-first century, and in the following
years an infrastructure for the industry became established. Related policies were made as part of
the goal to build a “low-carbon society,” as exemplified by a 2009 report targeted at energy
conservation and environmental protection to cope with excessive energy consumption and
environmental pollution, which had been based on the current economic growth model.” Tt was
established that China was in urgent need yet under favorable conditions for the development of
NEVs.

In 2010, the Chinese government explicitly designated the NEV industry as one of the seven
key development areas in its plan for promoting emerging strategic industries.® Then in 2012 the

“RRFEESRE TRIMRBEEE T A R 7 v 7 2016-2017)
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2019).

Chinese Academy of Sciences Sustainable Development Strategy Research Group, China
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State Council of the People’s Republic of China, “Decision of the State Council on Accelerating
the Cultivation and Development of Strategic Emerging Industries,” 2010.
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“Energy-Saving and New Energy Vehicle Industry Development Plan (2012-2020)” came out,
which set five goals for the NEV industry to achieve by 2020, namely to make significant progress
in industrialization, substantial improvement in fuel efficiency, extensive advancement in
technology, considerable enhancement in accessory production, and gradual perfection of a
management system.’

This thesis categorizes those policies related to NEVs according to the classification made
in the Blue Book of New Energy Vehicle 2015, along with the precedence set by Li Wenbo.!°
This results in seven categories, i.e. macroscopic policies, demonstration policies, subsidization
policies, preferential tax policies, technical support policies, industry management policies, and
infrastructure policies.

Chapter 3 New Energy Vehicle Policies in Japan

Japan started research and development of NEV technology from as early as the 1960s. After
entering the twenty-first century, the country has increased its investment toward energy
transformation, which is meant to cope with shortage of natural resources on the one hand and to
accommodate the world trend of transforming to new energy on the other. A large proportion of
the funds went to major automobile manufacturers like Toyota and Honda, which had a dominant
role in Japan’s industrial development. Sensitive to market signals, these companies have since
focused on hybrid vehicles (HVs) and laid a firm foundation for its development and production
in Japan.

Based on its previous policies in the late 20th century, the Ministry of Economy, Trade and
Industry of Japan released a report titled “Next-Generation Vehicle Strategy 2010” in April
2010.'" Tt set the objectives that by 2020 20% to 50% of new automobiles sold should be next-
generation vehicles (including HV, EV, PHV, FCV), and by 2030 that ratio should increase to
50-70%, while the share of all environmental-friendly and energy-saving vehicles should reach
80%.'> It was also pointed out in the report that related administrative (fuel consumption
regulations, logistics policies) and monetary (subsidies, taxation systems) measures, as well as
construction of supporting infrastructures, would have a significant impact on the reception of
next-generation vehicles.

Since Chinese policies have taken shape in a different setting, they specify types of NEVs
and quantify related goals in more detail, and as a result categorization of these policies is more
comprehensive. For the sake of consistency so that a meaningful comparison can be made, in this
thesis the seven categories listed above concerning China’s NEV policies are also applied to those
of Japan. In doing so certain incompatibilities arise, and these are addressed in the following
chapter where a more thorough comparison is conducted.

State Council of the People’s Republic of China, “Development Plan of Energy Saving and New

Energy Vehicles (2012-2020),” 2012. http://www.gov.cn/zwgk/2012-

07/09/content_2179032.htm (accessed on April 25, 2019).

Li, Wenbo, Ruyin Long and Hong Chen. “Consumers’ evaluation of national new energy vehicle

policy in China: An analysis based on a four-paradigm model,” Energy Policy 99 (2016): 33-41.
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https://www.hkd.meti.go.jp/hokis/mono_kondan2/data02 2.pdf (accessed on April 25, 2019).

12 Ibid.
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Chapter 4 Comparison and Analysis

Although China and Japan’s policies in the NEV industry are still improving and far from
perfection, there is no doubt that in both countries policy support has been playing a significant
role in promoting the development of the industry. Differences in these policies and their effects
can thus exhibit the unique characteristics and issues of each country’s policy-making mechanism.

There are mainly four kinds of effects resulting from NEV policies. The first is decrease in
car prices. In China, NEV prices have fallen by 40% on average under the subsidies; in Japan the
decrease is 10% with the exceptions of Nissan Leaf costing 15% and Toyota Mirai 31% less.!?
Both models are electric vehicles, which suggests that Japan might have started to focus more on
electric vehicles recently. The second and most visible effect is increase of production scale.
While there are differences in focus, as China measures the volumes of NEV production and sales
while Japan is more concerned about ownership and sales, all these indexes have been increasing
in both countries. The third effect is improvement in infrastructure, as both China and Japan keep
building charging facilities and hydrogen stations, whose number saw a sharp increase in 2016.'*
The last effect is improvement in technology. From 1995 to 2015, around two hundred thousand
NEV patents were issued all over the world. Japan holds 46%, the largest share of these patents,
and China comes in the second place with 18%." Since a core difficulty about NEVs is the
duration of a single charge, technological breakthroughs have mainly addressed this issue,
seeking solutions either through upgrading battery capacity or using new materials to make
vehicles lighter.

As for the policy-making mechanism, in general the Chinese model seems more flexible,
comprehensive, and timely, although it can sometimes get over-complex and cause unnecessary
repetitions. The Japanese model, on the other hand, tend to be fixed, clear, concise and systematic.
While most of the Chinese policies were made by the central government, in Japan locally
oriented policies have a strong presence. China is also more inclined to protect its domestic brands,
offering lower or even no subsidies to imported NEVs, and local governments sometimes go so
far as to favor manufacturers located in their own regions. In contrast, protectionism, whether
within home or from abroad, is hardly observable in Japan.

Underlying these discrepancies are the two countries’ distinctive visions in developing their
respective NEV industry. China has made its policies under a feeling of urgency and focuses
mainly on increasing production scale and market share. Japan, on the other hand, aims at a more
gradual development, as Japanese car makers lay more emphasis on technological breakthroughs
rather than expanding production based on current technology.

All the differences above result from four facts. First, manufacture levels in the two countries
are different. Japanese car makers generally have a longer history and have accumulated the
necessary resources for R&D on their own, but their Chinese carmakers invariably need
government support. Second, Chinese NEV manufacturers enjoy a much larger domestic market

13" For Nissan, see http://www2.nissan.co.jp/EVENT/TAX/index.html?ID=10 (accessed on April
25,2019). For Toyota, see https://toyota.jp/ecocar/ (accessed on April 25, 2019).

4 IRVEPESES TEV « PHV ¥ MR 2 B3 pE A OHAE] www.chademo.com/wp2016/wp-
content/japan-uploads/2017GA/2017GAMETI.pdf (accessed on April 25, 2019).

BoaRFE TFREBTRERV S ER iR ) TR EIRETR ] August 28th, 2017, page 4.
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but are less competent in overseas markets than Japanese ones, which gives rise to strong local
protectionism. Third, the extent of governmental supervision is different. Chinese government
has strong controlling powers in setting standards and making recommendations for both
companies and consumers, while in Japan it was the companies that have taken the initiative in
R&D, which leaves the government to the task of creating a sound environment. Fourth, the
urgency to introduce and promote NEVs is different for China and Japan. China has to deal with
serious air pollution in large cities and consequently must popularize NEVs in a short time.
Meanwhile, traditional Japanese cars are already efficient in fuel consumption, so air pollution is
not as an outstanding problem. Instead, Japan’s main aim is to transform its energy structure,
which takes a longer time.

Chapter 5 Conclusion

In conclusion, Chinese and Japanese NEV policies have their respective advantages, and
their differences have also led to different effects. It would be difficult, if not premature, to suggest
that one country’s policies are better. However, from this comparative study there are certain
principles, as well as possible factors with regard to policy efficacy, that can be drawn.

First, the efficacy of industrial policies depends on their objectives. When the policy is
designed to increase industry scale, as with the case of China, significant effects are likely to be
observed over a relatively short period. This is because in this scenario the government only needs
to meet demands of producers and consumers by lowering cost and reducing price through
subsidies and other means. When the aim is to qualitatively improve an industry instead of raising
its production quantities, as Japan tries to do, the process can take a long time, which makes it
difficult to trace effects to related policies in a definitive manner. After all, most countries have
designed policies toward this end, but the different degree of realization suggests that large
investment alone does not necessarily lead to technology upgrade.

Second, assessment of policy efficacy is heavily dependent on how data is interpreted, as
effects are for the most part characterized by data, but standards and methods of collecting and
analyzing data vary from country to country. This dilemma can only be solved either by devising
a coherent set of evaluation standards for data analysis or by creating another way to define
efficacy other than through data, so that effects can be assessed and compared in a meaningful
way.

From this perspective, it becomes evident that the burgeoning of researches on Chinese NEV
policies in recent years has a lot to do with the image generated by data that these policies seems
to have achieved great success. It also becomes apparent that some Japanese and overseas scholars’
belief that Japanese NEV policies are a failure originates from a lack of shining numbers.
However, current NEV technologies have yet to achieve a level of maturity that is essential to a
full commitment on the part of the Japanese government, and the focus is still on solving related
outstanding problems. In the long run, subsidy policies are bound to reach bottleneck, and it is
likely that most countries—including China—will shift their stress in NEV policies toward
qualitative improvement and upgrade of the industry. If that is indeed the case, it is probably too
early to conclude that Japanese policies are a failure.
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A Comparative Study of Food Safety Risk Management in China
and Japan: Lessons from the Sanlu Melamine Incident and the
Morinaga Arsenic Incident
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Chapter 1 Introduction

Food safety, it goes without saying, is an important social issue, and governments are obliged
to provide the necessary material and institutional support to ensure food safety. The quality and
safety of dairy products, given their ubiquity in food all over the world, are directly related to
consumers’ health. At the same time, these factors are also closely tied to the interests of dairy
farmers and consequently are crucial to the survival and healthy development of enterprises in the
dairy industry. That said, the safety of dairy products is not always guaranteed, and lessons gained
from incidents a long time ago are not necessarily learned by today’s interested parties.

The two serious poisoning incidents selected for this comparative study follow this pattern:
the Sanlu melamine milk powder incident in China came to the fore in 2008, which would have
been improbable had its neighboring country’s experience been taken seriously, for Japan had
been dealing with the Morinaga arsenic milk incident from the 1950s through the 1970s. By laying
out in detail how each of these two incidents developed, this thesis compares and analyzes
similarities and differences between them mainly from the viewpoint of social background, which
determines how risks are identified and managed in a certain country. It is expected that in doing
so new ways of thinking can be suggested for risk management in food safety, and that if applied
properly, such new perspectives should prevent incidents like the two discussed in the thesis from
happening again.

Chapter 2 The Sanlu melamine incident

The development of the Sanlu melamine incident is outlined in this chapter. The first case
was reported in March 2008, when a child in Nanjing was diagnosed with kidney stones, and
several similar instances ensued and it was suspected that some milk powder products were the
cause. Chinese media started to follow the issue from the beginning of March. After receiving
complaints from victims, Sanlu group, a major manufacturer of related products, intensified
supervision of all its production processes to identify the cause of the problem. Meanwhile,
officially, Sanlu denied the relations of its products with the poisoning cases. Nevertheless, on
September Sth, the company’s New Zealand shareholder, Fonterra, which had been aware of the
melamine incident for a month, decided to report it to the New Zealand government. Three days
later, Helen Clark, then Prime Minister of New Zealand, convened a senior ministerial meeting
to order relevant entities to bypass local Chinese officials and directly inform the central
government. Once the whole scandal was made public, Sanlu could no longer deny its
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involvement and had to be held accountable. Compensation packages were provided to victims:
the company paid 200,000 yuan for each who died from poisoning, 30,000 yuan for severe illness,
and 2,000 yuan for moderate symptoms.

Chapter 3 The Morinaga arsenic milk incident

In this chapter, the Morinaga arsenic milk incident is described. Starting from May 1955,
many infants who were drinking Morinaga milk powder suffered from symptoms such as otitis
media. In June, the number of such cases diagnosed at the Okayama Nisseki Hospital gradually
increased, and many similar instances were reported across the Kansai area. On June 23rd,
Okayama Prefecture’s Minister of Health commissioned Professor Hamamoto of Okayama
University to examine Morinaga milk powder products. The next day, the incident, as well as the
possible relation of these children’s illness to Morinaga’s milk powder, was announced by
Professor Hamamoto. Upon learning about this, victims formed the Morinaga Milk Victims’
Association (Zenkyo) and made the consensus to demand Morinaga paying 2,500,000 yen for
each death case and taking care of surviving victims’ aftereffects.

Later, the so-called “Nishizawa Committee,” a third-party organization to assess medical
impacts of the incident, was established. The Ministry of Health and Welfare also set up a “Five-
Member Committee” as an unbiased third-party organization to investigate the cause of the
incident based on the findings of “Nishizawa Committee,’
solutions. While the ministry ordered Morinaga to fully obey the committee’s instructions and

)

reconcile conflicts and propose

decisions, the latter’s operating expenses were facilitated by the very dairy product manufacturers
that included Morinaga as wells as Yukijirushi and Meiji. As such the Five-Member Committee
was no longer deemed as unbiased, and it was only natural that its suggestion to reduce the amount
of compensation appeared to prioritize Morinaga’s benefit. The committee’s further statements—
that “many victims are satisfied with the treatment provided by Morinaga,” that “there is almost
no need to worry about aftereffects,” and that “the treatment currently underway has nothing to
do with aftereffects, but is just a follow-up measure against the original condition”—necessarily
made the public oblivious to the severity of the incident for many years.

Thus it was not until September 1968 when Professor Maruyama of Osaka University picked
up the case again and began to re-investigate the after-effects of the Morinaga incident. He was
able to identify more victims from administrative sources than information provided by victims’
families. Scholars and professors from the Medical Department of Okayama University also
requested to participate in the re-investigation and further evidence collection. In October 1969,
a Social-Clinical Conference was held at the Medical Department of Osaka University. In the
conference, topics such as the kinds of physical obstacles from which victims of the Morinaga
incident were still suffering were discussed. In the same month, Asahi Shimbun’s Osaka
headquarters submitted a public request to the Protection Association, a new established victim
organization, and highlighted Professor Maruyama’s report “A Visit after 14 Years,” which
examined victims who suffered from aftereffects. Afterwards, other domestic and foreign media
began to follow up on the incident and its aftermath, which led to a nationwide boycott against
Morinaga. In the end, the government, Morinaga company and the group of victims negotiated
again over the establishment of a lifelong relief system.
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Chapter 4 Comparison and analysis of the two incidents

This chapter further analyzes and makes comparison between the two incidents sketched in
the previous two chapters. In doing so, it is found that there are similarities in the two incidents’
social backgrounds. The Morinaga incident has its roots in Japan’s excessive pursuit of industrial
development in the years following the end of WWIIL. At that time, high employment rate of
women placed immense demands on dairy products, which squeezed the industry’s
manufacturing capacity. Similarly, the Sanlu incident took place in the setting of China’s rapid
economic growth following its reform and opening up. Fast urbanization led to increasing food
demand, which stood at odds with farmers and manufacturers’ supply capacity. Government
regulation could not keep up with the changing state of matters and lost its supervision over the
market, which contributed to a lack of uniformity in the quality of various industry practitioners,
thus creating a fragile environment in which food safety incidents became likely.

In both incidents, the responsible companies, Sanlu and Morinaga, were to a certain degree
protected by government, scientific authority, and law enforcement agencies, and were in a
position to reduce compensation for victims. Morinaga was even able to dictate the results of
medical tests as proof that the victims would not suffer any more. However, there were also
significant differences in each incident’s social background. At the time of the Morinaga incident,
public hazard events frequently happened in Japan, and it was common that consumers organize
associations to protect their own rights and run protest movements. It was in this way that a victim
relief system was established through negotiations long after symptoms were first diagnosed. In
contrast, the compensation scheme in the Sanlu incident was simple, and was not devised to take
each victim’s health status into consideration but based on a “one size fits all” premise.

From these analyses and comparisons, and based on the relatively successful Japanese
experience while taking those conditions specific to Chinese food industry into account, this thesis
makes suggestions on possible ways to improve food risk management in China: to build systems
through which the whole food supply chain can be traced, and information related to food safety
can be published and transmitted; to strengthen risk-preventing and relief mechanisms in food
production companies; and to provide institutional incentives for all levels of administrations to
lay emphasis on food safety, and to increase their accountability.

There is no doubt that industrialization has brought about vast wealth and prosperity to
mankind, but it is becoming evident that benefits are often accompanied by such setbacks as
environmental pollution and food safety risks. Many countries have undergone periods when
economic growth is pursued above all while environmental sustainability and citizens’ health are
for the most part neglected. Yet people’s access to safe, green, and healthy commodities are as
important as economic success for a country’s long-term prosperity. For that purpose, there are
lessons that can be learned from countries with experience of food safety incidents. From the
cases of China and Japan, it is clear that prevention of food safety incidents, or maximal reduction
of their impact once they occur, is not only a matter of reforming legislation and standards, but
also one that requires coordination of changes in cultural conventions, political systems, and
market conducts. In that sense, a system of supervision and prevention that all sectors of the
society can participate in is called for in order to clearly demarcate responsibilities. After all, food
safety has a bearing on everyone’s life and health, and every citizen has the right to safe food.
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