NET 7Y Szoes, 18 (6) : 86-93
tudies on Science Popularization
IR e p

H AU AL B2 1Y SCHERE il 12 Dy o2 it ik

fif gl WA

(P ERERE K D e B FE R, dEET 100049 ) !
(PEBOE R D7 8 F ERE, Jbat 100088 ) °

[ Z)BARXHEANERGHEAERENT EREFMIURE. EACZRERTRARRK, W
FHmTod, BarTIpul, THERMREEN-—HLRERNENIRANEFEVENEESE. B
AXUWERFHZEHEN. REMEEEIZZIARSEACAY RN EEMRIE, & “WLAA” I
TR, FRNEXREHERNEALETARNARACKEANEREE MR, EERHZAL
B “TEA#2”, EACRERFERGNERE AT ATMELRTELBT, EALRHLLARLUL
RE#RRERREREIE O XARSELF. X Aawe, REATHEAE2, ¥4 8 KH#ERFL
BB RAET XX AEAT AR L TR, EAWNFZEE TR TEALR. ATEH*
RAREERRENIA, BARGEMHELE X FHETAEEM N LR TAAER, EAXHMEHH
Rk, KENEAERSEZEMAEANLEKBANES .

(xR BEA FAHSZ xXbEat FeEsHt
[FESES ]G13/17 [ THEFRIZES ] A [ DOI ] 10.19293/j.cnki.1673-8357.2023.06.010

WEAT X H A I AL GE 0 fige 12 R R e BR T
I I] s TE) ) ml e s P 40T, 5/ A
XLJa), - B D3 ) SOREIE L #) A I A% SE A [F)
Py s 25 AR B AR R R . sk, H
At 22 B85 I N AL GETE B e J T 1Y
Dy st ), R 1 H A 2 A R 00 TR A
1EHEF, AR BN, MiILT
SN, =T, A =ARm: S,
PO EREOR . R psfin “1T7; &
=, REMBRRHIERE R RARORAY I
=, X E B BT A R AR SRR

AZES ] . 2023—06—14

SRR T I ) YR, RHARE
MNABGEE IR GE R AR B, L2 —Fh il SC
PR A 8 1 SR, BRI
DM ALA . SRS, RERE AN
B B RHE mACR AR TR 4
NG HPIE TAIRT AR, Fae s K.
R, BT METE B AR A IR AR ST
TE T NSRS R P e, Jf o R M
HAR S B ZRTIRE P, X
FIE NAZRAEA RIS HAR 257 . BUh &2
TR, BRI AT A2

AR BRAHALSTRAR “HRAZHTE T EMAPEBRSAERAFHAR” (21ZDA019) ; FRIJRAK
LS ER T4, TEFASIPBABAN “LAEELARRE” REFHL (E2E43510X)
YHEEA: AT, PEAFRAFLAEILFRIT, AL @: L& EXLEMELLE LAFL, E-mail: hedi@

ucas.ac.Cne

B os6 |



BAE AR a B s << i piy STy

1B A EAMEGR LR
HAX FIE GG RRS A, R

SURAE AT S AN E ., iR )E, A
VTR, B R N R IR AR
FEXEZE, BT, PR, KE. SRS
KV F RIS VBN A SR IR AR 5 5 =
), ik sl sk H AR [ R 28 5 Y
SRE, RN B AR AL S B R
I N ¥ 3 T H AR REXT “MBUR VG 14
ESER S, HEAE RN B AR 7E T 5
Ol . SR FEAAC B, ZHasR N <RIl
BN MREZEHARHRAG —HEKTIE
FE S LRI, XIS RS T4
RAEM, PIEIE Tt #isr VL aki,
FHER—Fh EA S M A RE I &, XHA
ARG 2 ke B T EZE

H A4t S X I B S8 35 0 28 T8 5 F T
W&, s s 7 e, A E S
EA W AR AN HAS, MHBUE . 25, X
e AR WM MRk R, b
FE #e) AR A A gt T H AL SR T4
T, HIENR RISt T R4 A
B HHEARMR, R E 7R H AL
PG —-EEREA, i EEAHAT
AL A E R o, Hor NS F Tk A= 7= 1y T
o9 B PR IRA, e K PR b AR T
RIgE A&, 2= BRI (710—794 4F ), &1
BLEE h sy, BHEE G CHNIER”
E ST, TR By A 2 b R0 0 S R
, BEZ P TR AR SR “KE W
Fk” “WWEWIEB” M “HENER". F
TR (794—1192 4E ), K AT
MBLEE . R, F LM ABAR, hik e
TR, Kol T2, TIF A
SRR, A NERR T 88T A A 7K
SRS SRR AR, ESME Y 5 T IE BA
i, iz AWK, BEE 1214, Rk

FEAAR I, AEXTT R, K Y 22 i
i A A T A AE T R 1T F Tl Mok
TR S, AL AR s
MFM T 5477, RAGHN M, R IE AR
IR A B ) .

I N HE S b 57 R HR D DA [R] A - DU 7
BIE] H AR s, X — I Tk Mk
PO, TR eIt Boaifk, A B
By ML b iR 5 B AR B A X 5ok,
IEHA B — B AR, AR LA
N7 M 8w P AE Rz
REEPEARB, W ARYEN, T
XFEFE “Ph 67 M s N R T A&
P78 <19 37 N i PR = =1 1 1 A L DA W S N
(1603—1868 4 ), TEff*FHIRAFW T, +
R TR Z T Ef, IR ANZE0E T fids,
@A, (BRI AR IR E I AT
fRER, MATFEk R bR fELL . &Mk Ak iy R s
AWriEK —m e, 27 17 e, W
R ZUE W, £ T THE4Ede Tk H W &8
LTS, AR R R TR AT A
ek, 1218 HL, TIRAMEARLIIIR. & 5ie
R, FME TXTFZMER AT, Bl
R T B N I N7 7) S N 7 L A NG
R, oz Tk kR R, AN E R R VEH
T, TImsbhf B4t m, HAMSWET
BT RS KoK L 3B SRIE A B .

H 19 thagie, P RAF LERE A
REA, FERF A LA g Tk, BRI
INFAE DTS F R B 5 A F R EfE, 2
R ERREE . FE 20l SCHITRE”
5, RIOHES L2290 5552 Tolk A AR ER /™
W B, REWT ARG AH ARG,
IR 4R 7 B T ST F B B AR
BN i, ARG Z WAL HRU
FENT WU, BRI T IR R A b T A,
HERERSGERAMAMEAR . 85,

| 087 1



Tilﬂﬁrﬂ"“'l\ . S 2023, 18 (6) : 86-93
I I = u 7-[ tudies on Science Popularization

O H AR A, & S e
BIRGE%, HATFU 1SR R B TR H AR
TESE LT L, il o B R 2 57 F AR 1Y
EA, AR S Ry R M
anET O H] . AR T CHARHE” . —
FE],  HAS ST g, 9 B AR 44 1,
HUFER T2 SR, IR RAZIT.
TE— ZRANBCHES M AER S, AATIEH T
WR . SLEREPE, gk A s, H
RATAT A TAE 20 A2 60 AR E K&
Ji&, MRE A LA R N2 T & R T Sk AR Z
HAA L Bt 44 T 57, “ HARHlE ™ eI AL st
MBI R I S B A

2 HFEANESRIL LR

SCARAE i N A A 2 S e i b 1) 3 Y
e, YHIE O & 2 BB RS
Ja, — R PO A NI 7= S B 2
TEH A, KON R R PR F . #0245 B
FOMRES TR MR . PSR 5T
AT HRAE N SO Gt 2 52 Wi 3 B AR A2
PTG, AR TR M. SR LS5 5L
TESRAR LRI AL G AR A 2R ) S
21 EANESHIEMAE: 50

Aok, HARZHIE AT, fuEfE
ARG, BRI AR, b5 fl 2 #
1, BN T H A AT X B S 9 F
ZTARR B, bR A SR T2
FIA ST TAR, AR —Fh 4R 2 A A
W TBL, b2 Mk, P2 i
F AR SRR ( BAM SR )
DRSSO I 0/ SR 1l | = R 7 1
TR BEST BRI A T 0 % B ok — i “ B0
X BRI, LA AR S A BB i (i i
(A 245 (LA MR i e af ) 7 2 A,
W AR AL T 4 — 0B AR T AR AR 5 1Y

B oss |

F o, AL ULE R O R B AR AR IR Y
HEFT],

B AP, Bl AT B SR M T
Mk RE, AT A A58 4 ISR AEHT,
PR BYFR 37 dh A R A e T il . T T
M AE X — I S S B T A ML
Kanfeia s, MWSCAe., Wil RE . A B AR = T 5t
7 X — XS e N RG SR e BT S Iz A
AR H 7R I A R R T A A 1 ) 2l L A
FEICU, BT R BRI SR AE B A %
F8 L R 2 8 IUBORH X S HL A5 A 55
PRLAAR A 0 B A ol 75 AT DR e 0 AR o
RAER TR “Ml” Z b il NBrEsy
e Al TIE AR, IO A =z 11,
REfE 5 A sg i, TImZ i Atk Fr b,
BIRAE I BT IR 9 B s fr . A T7 50
R TR, HRIERRE . 17l HAR Y
PAF IR LA B A X — I I ) TR 3B SK 3 T
VRNV ARG i SKA , XS — R 4% LR 3T 8
AN BE A R

P HAT Tl R RIS BE, 2
BT SO TITA R R RN . %5k
T, WONETIR A, fEBR . ., &
DR Ik PR AR R, P Tl L
Pl A SRR AR T, T ALK SR
PN B | DN (S S5 72 0711573 ey |
PRGN, TIEA] AT B2 2 bty
W AE MO S IRE R LT T 1A A
iR B TIRAE G R T IRAPERY 2L, T
AR L 57 midR “#” b, B
BlEERGES L, I hlta 45,
By, A RAE WEEMEHRF T T
VR Aid A o W N A 2 i 037 e 52 Wi 3 78 ik
THIERZ TZELERE, TS ER
HAS BB H# A, TIRAZSERY R )
LAE X — I 0 220 3 A A HOANAE 2 iy —Fh



BAE AR a B s << i piy STy

HATEAER M EE

YA BRI B kmy, T
FEAE G H S 2 RS2t B T HBORA2 A
HEHUR T N S R IRz AL, %
R “FRPN” B FLE . 7410
HAM 2, "N —idh a2 izt W
FRARARLE N T Tl TAERI N, BB iz 4
FRAUEAT AL PR PR T AR 3R —
LN . AR, g R A=
HIER) TR s T Tl ol &, #R 2 e A —
FeZ A A C AR AR 5B, 7Ei8
SR B [ i L FE LA &, O R B iR Bl
A H A 20 I AR S 2 HE gk K
K, ER AR RO RE 5T,
HTOE R RS AR AT AR E
RS CEANE. B AR A, W
AFAE L EEH T MIEALS, S A
IIRL %7 HafL, o HARZFoTik ikt

BRI, AR, A R i B
Q, HARTE NAL GEkt 4 I ) 5 4 76 38 A0 2 h
e, MM M ILET SRR LI
ZD B SR AR B 25 58, 73T BT Y
FEORMNF T 2 W AL S S HL R G R A
[ ] AR HRL, T I A% GERDRT HiRAE H A
BHHZAL, ONIE T H A RAR A8 0
PN 1 IR L o | A T 2 S S (e N
TRk 2o RN HA Bl ORI By 1Y
RS, OB A AR R R 2 5
WO RIS v 1 B oy A, P b 3 1 LA S
A B ARBILTR 114 e % 1 24 2 0 T P
SN WAL, TGS P AR TR
AR
22 ENMERHIXLIRE: RT

RIS AR g — R A5 A s B A
XS I ARG S B d R 5 5047, AR —Ff
SCARTE Rt 1 H AR A I AL SE . Bl

KWW, —J5 W& AR 05 fils =7 AR I IR 44
o R 1 0 I A0 L SR ECRS % 5 8 5 3]
flix . FE. AE. FRXTF7 M5
HUARS Sy —J7 i, 1EWNAYERT R Ik
Bl SCHITHAL” BT AR, UL
T IAT W FAS I 1) A T S 2
MSCAER I ke, HAFE SR T KA
RIT XA TZRT7 . 8R4 I7 3CA 5 T 9475
R AR AL SE. NIl “K” ML, I
AR R B OB I T BT A, R, A2
RO SFPEE B EOPIR. O T3 F xR,
e FERIE S &R, R T ™ R 56
PRl AR, A HE A R R TR
b R AENEMN, £ LA 8
HIBE T, AT B Sk R A —Ze b 477 il 7l
Vi, BEMFESR A= Em ,

e B AL AR A& E T, 171
M BEAIRLE . Al RGBSR | ORG fi R A
AN AR SR 5T 5 M0l RS M AR I T
FITHl G S AR 552 2oty “on”
FRMRA, FriEZoT, WildxZmAe, H
e, XA KT IFEAR MBS B RE,
EEZARE AR BRI A MO, 5
BLLE G R AR A5 5 T B 20l B Al
(N IRED AR R: =55 162 S (ERSISPING =8
FRFIRTE L, FFAN I A R R i 1 R 2RI Y
RIS s BAD L ERZEICE KT
I BRI T R LR e Sk, AR ER
IR ON ZR R B EAE 5. 1818,
FKIE R T+, B LRER, BT EL5%
For 3, ENTRZ MO R RE2x PR ARl
HE, HESK, I AR, K
T AR AR T AL A R S5 T & Al
M H & is, il K RS EA B
HARARMAEEH, S THTHARE
PRS0 Al ) B Y FE 2 Rl o

| 089 i



Tilﬂﬁrﬂ"“'l\ . S 2023, 18 (6) : 86-93
I I = u 7-[ tudies on Science Popularization

e A A A R
T Z A5G 28, L 52 R A AR R AR 1Y
Ui R A Rl b, I A RS AR S A 2
ANANHVEEAR . A NR 5 FAR AR £, #S7E
— PP E AR T M AL, AR 2 L 2
e, TARRE D 55 PR . N T,
o A oy B B E O 28 I RUTT 36k JIAE o] 2 717 TR
YU, A BT BRSO Bt RE Ay o A e 3
[FlZE . ZOThlUEEEE “K” BEMZT,
A firis 5k fivis RS, LR T
GF AR AR o AL STk, B AR
PETE SRR T TSP IR, PRI B 4l
SEITAR, 55 1 430 R G e S 7] B A5 A F 2
o ZIR B — A AR AR TR Al
AORE R, S A sk i Al 3 fl,
173 8 H A il i A A W dh B, HOAS T e A
W ARAS T B Ak s A A, AR T4
BN Z 8 E, Wik, TIEATE
EPR T, A T A BORBISR & A A4
KRR RE . XA PRI T, HA
— A T B AL s A, DR A8 S
RiA BT A AT 2 i Ml — U —
QR AR RARTE I A% G i 248 35 19 SCAR A i e
HAZ T, oI AW AT SR A A T Rk
A8, W T HAR TR A2

3 BARE A &SR CLIER
NG Z T LU RS, B4 TIEA

KA A RS R, X A AL, 62K
B, DICSF B T 77 i A AR 245 7K
KT EARRENRE, TEHA, Z0fEk
Z N A ) 5 24 B e A R D A% S5 LA
ST S
31 RRGFHRIIZ: HEEH

LR A A, HASH MW H St —3Rik,
XAy 7 B FRIRBAE LR, T

§ 090 |

MR RE . LE, R NCEE—-ESEL
MR T 2t RHIZEE Ao qy, IR SEAREE
AR AR — B FRATIL R Y
b, AU AR T A AL
FHRFFIIR S RE , HA D sa S TR R L,
SR LI D1 15 B 5 =2 18] 3 i 5 1ff 2%
IIPSEAS

AR LT BEAR Al A8 B, U T 2 Fi
FEIAE 7 09— PG RAE 2L, AR T A0 25 AN m]
BACHIPERT, I REAS 4 552 25 08 28 1) HF AL
BUEL L FRE, TRk AT Z AR E R
R, T 3 2 0 2 A 4 25 A 55 Ul 3 () 2 95
TR R R R M A, IR —
S X T AR R UL, e AR
XTI AT A SE R <2207 2, &
FPZEALIE T L% A 25 19 BRI Xl A9 58
e [FRE, HA R 22 RN Z R 1 B
TAMRM A C MR ZE R A, 8
IR i) 355 B 53 A Al SCHC R A
VAL BB MR R 20R . el N TS Y
AT, Brg R TR Z IO 8 o Al Y
RBATHE, LA “ BT —2, ks, ™l
EARAL " Sy TG A AR ATE i LA T
P TR DL B TR /N, TR
FHPH H R I PLE N AR TR 5
B G ARIMERE

TEZTTHl ML R S5 2T, i E7ER
Atz SR ARG S B Z AU gt
B A 2R A T 5 BB IA A BAAL B9
HAS A r AP AT A, — b3 Aol SC AR il 2
QORI TSR TR, e I HE O AR
TR Z R AR B R R E RN KZ
BHAARY B T2 A AR GEB TR E I
HESE AR ISR A LY 11, T AL U] 5 A 47T 4
UACAR IR, WUIXHRE, TCIBARAE Al rh B 4k Wi
—JEG, KA AR R B, X P AL



BAE AR a B s << i piy STy

TINZEGE— R EE, Ui Ak IER
B, B ICEE R SIS —k, )2
oL, DAREARL SRR 00 8 4 22 05 I A 17 I
ROFP EOE B ZO% 20 B L H ARV AR =2 6
RGO R MBAA L TR R N 2 [F H
PRIT PSR A, L IE 2 3 b 8 A 0 35 K
AR T LIRAE G b IR BT, BT 8
BRI KRG

TEAE RIS, WA S TE B it
PPl A B L O RSB R P T AR R
FepE oo AT Z 18] R 2Rl i 2% 5 & i il i
“ORTE” MR RICEAR AN/ RE S, X st
R R AR RIBAC R, 2 BRE AR
HABFE B AIAC, AT A ATIA AL KK hE
FIARZIES, e — ol i % 56 22 50 28 M il %
KARMGENE A TEE, 20 [ D Ime,
MRACA T AN R A — i, K pE Rl iy,
TEAE (LA I 1) MRS 7 LU S A+ Il 2% 1) 2
o FER AR W 2 N I8 B 1 5 2 125X
WA TLOMGEC R EHHEINA G, =301
ST —EEENETE, B8 TE&FH%
ZH AL T, AR XAk XU
o XA B R AR 22 s, U S A Ry — el
FE2 R B Rt T HAS ABTIE A — AR
R,
32 N FEERXKE: LSRR

YW H AV AFFE MR R AL RE, FRAT]
A LAR AR 1 A= i 01 5 T ARG AN AT 45
HAr, HALE@SS THENSLA IR, &
B AEERSA 39K, E-EmE
ERAEA 3 416 %, A AFEMIA 50 000 £
KO, XM Z UK, EEERERIFE
MAEGEFEAE N B T A B i 25 32 SAEH .
H A LT A i 4l &8 S AT 1 2 B R AR Al
R A W U0 T2 SR A Aol AR
PRAEFF AN C R AR E . Ak P A PR IR A1

KT TNAY BB, AN S ARl 75 1 Y
fifp e, WAEHL, BT, BAEATHISC
PUE T A & SR IN A T, (HE S RN
REEN—MEE, EE—FJB, RAH
AkE 2y, G L B ALE . L A2 1 B R
B AREEA]

2% B YA e R A RCR T ST B S AR X
T lE RN SC R, WG A TAER, 78
RO AR LB Al S i v B3 T3 Al 9 S8
WO RN R) RS, SERRIERA, 2 B %) H
AR AP R T AR T AL R T AL e i 558
BT EREEMMEM., EHA, L5
Be A Fh o AR s Sttt e HARSER A, 5
PRSI, PTG Ty BRI
kA TEAA NGB Z B2, [
MEAA NS R, HES TR, 8t
SRS E SR, RS R
JRE BT, WA RS A R, R
TAE e,

BT Al A AS I B 8 57 3 v S B
RCPEAE . HB AT, B TR R CRR
FEME A, MRS BRMCR AR, 5
— AR RE EIRE VA R o A 2
Ry, s A St At STk, RN
LU AR, HAMZSRMEIIRE Bk
BE”, ANTEURE AT DI i TAE, =24
XS24 F SRR IE . R B IMAAREAE L
B MS e ~, AHS . AL S
W= A B T AR R, HAE
i B A S — R INAT Z A L E
LR 0 T, ERTRE IR RPARN
SRR 5 & PO ORI R AR AR 3, ik
TS —iE, LRSI AR TDE

4 AAFFHIERLBXLEN
2016 4F, H AR = KA B A Al

| 091 |



Tilﬂﬁrﬂ"“'l\ . S 2023, 18 (6) : 86-93
I I = u 7-[ tudies on Science Popularization

FA I BT PR sl LT 25 sh A BR o il 4K T i
AN IR 22N R i B AR T A 7 b
fiag B R AR R, IR & P #E
2022 4F 11 H, IZA RIS T MK IR 24 4,
TR A 449 2, 20 g NEH4E
18, HAHE A A, H A= ok
PEALAE . SC R & B B2 pi 538 SR AR B
K g oRoKE 19 TIRAS MOAHRLG 72 B #0 28
S A8 A A S SR PR . SR,
AR A 1 A R 4, 5 R R A A
KR DO R AL A8 I ok, =z ] o i
PR, RRSEH Y R R, #iSH
A il 38 AN AN S BRI PR TS IS 1 FA——
RIERIFE N5 .
4.1 B BRIt

I A 455 52 H S il 65 b Wi A 2 B ) G
B, e HAE RGOSR RS e I,
TIEATRE “Ban” “—2&M7 XEARM L%
HEABEA, S THEIE P HAE 55
F, —DHEEBERT Wi, XFIL
AR — H RS EA R 2 O SF M R HE S
P, DR EAE 7= b 5 K RO BT Dy T e BLAS RS
TR o, AR, A, RZEHHEN
AR T 20 2 N\ JLH4ER LT, fEHA
AT A AR R A ZE L ™ 5, T 21 T2y IF
HEE IR, HAREF™ M ARKELHA
R, TS, &, 2%, R
X2 RS ER R =42 . XEEL Y
S BRAR BTN Wi B — 5L R e ] 2 44 R L o i A
1, T H A S 4 R fE AL BT Al
TR T B4 SR A BOR AR B i S Mg
PG KRG, 2T, LR T LI
LT AT TR, ik T
],
4.2 BEETHIARIIREAR

EHA, TRl st, =5, Mt

B o092 |

SN, B A [ il i H AR K SE i
O, AR TAEA G br b S 2 55
—o R IHAET =R 5T T, 1E
EERHE ML 2 IR Z AR RS T, FORKF
FIFABERE NS 5. HAR K
SOTARABT A R 2 0 A i s L R R S
G T EHAR B TR A, AR I X
PR E N, FOEE XY M52 Az ik —
MRS a0 P RLE X IHE AR 2 AN R
T BRE, AT AR ST
[ £ RIS S P 3 AR L %S T 375 4 P e A2 1
SEECT H A B BOR 5 42 7 M 3% ) VR
o) B o H AR A"l AR Ty U™k &
. RN TR ST B BT K 2 L A
CRERHIE: HAGE AL ) —45H
Fa i, HARHE A IR A Al X T
RBEATHZ AR, ZOREZ FEG™
a AR I g, TRl e = AR ERALE X 2
AFPNER L IR ERIHT” AR, &
LR KRR,
4.3 FeREREIRE B R IEIT

Fr Dk, HAR TR AR R 205
& MO 2B RLIL AT AR VEORIE™ fh
el i SO ORGSR S SRR B 3 7 i 4 5
DA ARG I 57 5 AR il
H—K, —Irma R WAk R A A S
REGT2h, W5 —J5m, XA TEK AR
AR SEBAS A E A R B & 15 T
MTPERT S AR HA O A 2 /Y b et el . A
A, sRALA A R E RN WE T TR,
Bk s 1T AR TV A A AL 75 >R 75 I AT BA
A LFRBHIOCR B ETRR . FRAlETE
2 B ) 22 5 20 A DU R A i
IR RT, Ui, ki
A2 T A 55 Bl o TR B 2 AR kA, T H
AR TR X B LL A 3ty AR



RN TP LTS T S L RSEIE WL Y« 5t 5 4

Pl S AT A 2 BE TEAEAE H A i3 ) F
Z U AT AA RIS

TEHA, BG4 TR R
SR At S AFE R E B, AR A [R] D s i
W AN R e 82 0 3 H A AL 220 MOIAHT
FAAEGE, (e AT SR T7 AR 2 I B =
fETN, BN, 2 I AR b A B
FRITEAQIE, BB HOR . AW aE AP
il (R, 3 = B Be Al LA 58 48 A 5 H
F AR B B, ATRAE, 3k 2B lm A fr
WA B B AT o R R A s, o T H
A 38 M A P S e T PR A SO BR IR
TEJE X — AN 8 ] IR 5 Dy S PTE B AR
i, A TSR E . RN

{H. Al AE . SCUIpHE, EREEEME.
SRMAE R 22 B S Az R AR #5125 4 i
O, HAE il il B Sk I fin 7 T2
R SCHE T 2 A, A HlESFS R ICA
N T MR ERACH B bninifiiss, I ASCHEiz#r
BERRL, 2R % BT AN AR SE S BRI ) 0. )
FAAEYE, HR, XAMUEAA, B4
G2 AR AE T ek ) A (E UL PR Ao X6 T 3 [ i
o, BRI NGO A I AL,
ST R AR EA 2 R, FLRTE L
75 AL GE Al Z A AR T AR AR L 1)
RESE, T BT R AR Y, R
U B A R Y PR
RPN L5592 M FE PR oE G I R 2 KRE .

S 30k

1] ke —A&Rsh. HARFE S S0 M. Jba: A07 AR, 2021.

2] akFEAE L RRMERREE TR RS TR RS R LA RS BEEE ()]. BV, 2023(3): 5-15, 172

3] JHFEEE . HARR TIRRS pLR B IS AUNME [T]. HARST], 2019, 174(6): 135-159.

4] TEXIE—, NIZ0E, SRR W2 ARz (K8 ) (M) 3R, 3 kb, PRI sl e, 2016.

51 XA WS FLE AT

HAEAAL S PIBNE (M) JEat: dEstRss i, 2001.

7] R ST HRM (AR . LR ACBRIATSE (1], HARZET], 2017(6): 80-112.
81  WET. FENEANG M]. A, B LR AMEECF SR, 2000.

9] & fHE, JHRE, M= AL

L) DAE L AL M) At B otk atestt, 2000,

10] =z LR . RERHE . ARG AL M), MBS, 3 . dbat. U Tk AL, 2015.
1] 5T B2k S TR A SCRl & [IN] I HAR (BHERR ), 2022-04-04(7).

[
[
[
[
[
[6]  BKLLUFIRE . JEAMEM: —WAA T 30 200500 [M). BRbean, 3 . Jbat: spEHRREE, 2015
[
[
[
[
[

(4m%E B #% Fokdsx)

| 093 i



by science and technology museums in promoting the spirit of scientists from a realistic perspective.
Secondly, through case analysis, this paper explores feasible approaches to uphold the spirit of scientists
through exhibit displays, guided tour systems, and scientific activities. Lastly, it proposes suggestions
for future endeavors in promoting the spirit of scientists within domestic science and technology museums
by focusing on designing science popularization activities that revolve around the spirit of scientists as
well as collaborating with various institutions to create a comprehensive plan.

Keywords: science museums; aspirations in science; the spirit of scientists; museum learning
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The Cultural Foundation and Historical Evolution of
Japanese Craftsman Tradition

He Di' Yao Menghao

( School of Marxism, University of Chinese Academy of Sciences, Beijing 100049 ) '
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Abstract: Japanese society has a deep historical and cultural foundation for the cultivation and shaping
of craftsmen. The tradition of craftsmen was inspired during the Nara era, initially formed during the
Middle Ages, established during the Edo period, and injected important force into Japan’s economic
take—off as a universal value in modern and post—war times. The religious beliefs and national character
in the Japanese cultural tradition are the important foundation for the formation of the Japanese craftsman
tradition. Driven by the idea of “god’s handicraft,” the pursuit of perfection and excellence gradually
evolved into the value ethic and spiritual direction of the modern Japanese merchant systematically
to become rich until the “craftsman society” was gradually generalized, and the craftsman tradition
was well inherited and promoted here. However, under different historical conditions, craftsman
tradition is inevitably integrated with economy and politics in a cultural form that is either advanced or
backward, healthy or decadent. It has a counter impact on Japanese society. The secret to the success
of Japanese manufacturing in the past was the apprenticeship system and lifelong employment system
under the inheritance of family culture, where craftsmanship was inherited and developed under
official protection. However, in the current era of significant changes in science and technology,
Japan’s former manufacturing giants have begun to seek quick success and instant benefits under the
control of instrumental rationality. The culture of craftsmanship has gradually been hidden, and the lost
craftsmanship tradition has led to frequent scandals or embarrassing situations.

Keywords: Japan; craftsman tradition; cultural foundation; historical evolution
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