FERE: ¥IB% ¥ XX 2023 &£ %53 % % 5 Hi: 257001

SCIENTIA SINICA Physica, Mechanica & Astronomica

ERILIR

(b EREE ) Atk
SCIENCE CHINAPRESS

physcn.scichina.com
CrossMark

& click for updates

RIS ﬂ&‘%u%’—ﬁ?ﬁ%b\%
—EJFI%E,M%# EE&EMBERQII-202)FIHEF %
BRI 53t SR 1T

E6aT ) FEH, #on

L. HZX BARERES R SRR RN, A6 100083;

2. EFE BRRIEISEZE 143, 65T 100083;

3. AR B 2B, 65T 100871

*IER N, ZFff, E-mail: jiangxw@nsfe.gov.cn; {73548, E-mail: nipg@nsfc.gov.cn
WO H: 2022-12-22; 4232 H#: 2023-01-09; F14% Hi iR H #1: 2023-02-10

RHE HRISVERWEFRANS X, WEMBFA PN LUk X R R A RBNTRZ —. BRESWE N E

g, Eal. AKX XEE EEEMFE. MAME. RN FWERLR, CEYEFSEHRF. &
FREXXBAWARIR, EAERZNHEBE . ACELEH2011-2021 F K E X B ARFE LT B,
EXEMFLESKENN, FEeMEFRLEAX, 2 MBERSHEFHNLRSY, BAFRZRT HIAtR

HBORRW, HEXARSSE.
KT

PACS: 71.15.-m, 72.25.-b, 73.20.-r, 74.20.-z, 75.20.-b

MRHE2021-203 548 [F 52 K IPIRH A e MR 22 i
AR RIS SR B xR, SaERBRRBERET
PEBURF L, 20204F [ 5 B IR B2 2k 2 B> (LR TR
B G2 B B R TR B AR I
Lo KR L, W2 PR, o B A R R R
SREIUR, JFR R R AR R H ARG A
QK. o IS B AL 12 R B 7 A B A A
RIHARFE . REIRE, FEfbvE, B AR Xk
s, AR BE B A 5 o 7 45 5 AR S T

BRRESWME, BFxEke, LEAX, /AR, HEXRITUR

R BRI DT BRI AL, S5 A BT AL
BATEL A E2011-202 14E 3R [H [E 58 [ SR Bl 2 2 4 %
Wi R, 535 E RN B S BRI T R L, el S s
RER IR, it RS H AR R RS, ket
b FE 5 1) 4 HH B SR

1 FRAESEIEEX
RSB O R EROWR 7 (R 7 21

SISk, G, EEE, %

BRI, A E R PR 7‘3% K, 2023, 53: 257001

SSPMA-2022-0496

RSB R R R A R B —— T E R B AR R R BB SL(2011-2021) FIA B 2 LRI 23 B 5

Jiang X W, Ni P G, Dong G X, et al. Trend analysis and development outlook for condensed matter physics: Discussions based on national natural
science fund (2011-2021) and disciplinary development plan of physics (in Chinese). Sci Sin-Phys Mech Astron, 2023, 53: 257001, doi: 10.1360/

©2023 (HEMFE) FisH

www.scichina.com


https://doi.org/10.1360/SSPMA-2022-0496
https://doi.org/10.1360/SSPMA-2022-0496
http://www.scichina.com
http://physcn.scichina.com
http://crossmark.crossref.org/dialog/?doi=10.1360/SSPMA-2022-0496&amp;domain=pdf&amp;date_stamp=2023-01-13

LRHSE. PER WY e RO

2023 F FS3E S

BT BB AR R . R
SR B B TR L R A S R R B TR
(RS . BT T80 K L FAZ BB WF9ixt %
GRS, AR, WSS RR, SR
BRI, DARERA . Yk T b
W, R XA R AR R AL .
SR RS IR R 9T, AR b & B ek TR AR
PRBOR (O 5 WUZ B, R I Y I R
WU, R I, RO R
BRI TR, BRI R ERI S, (5 EREER
eBRL £ SR, IR S L2 R AR R 2 2 2 )
BHRYINAE X GRS E KA 515 B R RN 1
BLSEHERE, R MRS R BN E TR SRR E
BERRATU, LA B s

H IR L 4 22202148 5 P 1 B 22 B T 4 2= 1,
R AW AL R R 14U 1 (a) FT5). $i BT
TARRA, AR L SIERIE R, BB S 2%ER, 8
KB R FINERSIR R I A SR % R4
BEHRESER. EGWRER. BREE5ELRSKR
s SIS R, B BT BT g
PRI HEVE. HESAEA BRANE IR R R R I
AT UK 5 HAb 2R RE O ). BA bR AR T
BB A B T TGRSR AR, AR T RS

(a) RESUESNONBEREDZE)
A2001REESHIRR S, 1B8RA0@BENNZE
A2002 BREESIRDFEERIER

A2004 SR B3 SHIREB 54510
A20054 SHAEHIRE
A2006 84 E8 S D EA R

A2007 8% & BlleeB 3%
A20081BS 5187

A200958 KBMA R
A20103RFNRERTIA R

A2011 RERESRLEDE
A2012)R7S. ERSIFRTIIE
A2013IRERBTS S E IR
A2014 BB SRR,

B 1 (PZRROR B BE SRS W B 2 BB FE V05 5 M A (a)

A2003 BRI ENEIER 15"

2 I &
RS RRERTSIE &

WIS HAL SR B R, B AN EE TR T
35 RN GE A 5 25 T o £ P OO T 2 T
PRI, E5 KRB EINE R EERS IR R, H
FIFFE DL R ATV IR A . B 2 b AN O T S K
(S 58V 1 2 148 ) PE U5 38 25 W B 2 T 9 rh A L4 b i
RE. — 7T, B A R T8 1 02 SR A
LT R BERFF T RRIE, X 1 4R 5 SO0 f S
Sy T AL R R R, BT,
KA AR T 1195 28 SRR (AT I S R A4 > Bk
FHIVEIR O MR, BT 2k RGBT
TR AR 2R R0 M A H M R R T RS
PIEE 2 PR (T 2 3 St RS 3 2R
(IRFFCIEIE, A LA %2 A B LA R 9 157
PERIAS YRR, BT, SR A R 2k B ik
B ORLE S e TS SRS BA T A
(ISR, BERAYIR G REE  Se R Bbd
PESEIVER IE T2 R T BB 8 2 T . R
AYER OISR e eI I S A
REFEALERIE, LRl BATZ MM, It
A RIS RS, WA T W AR
SR SRR, BhAh, AEERAA RGN REA R
Gy BT AR L R R R R
BRI TR A P R 45

(b) FRERSHIESFRIEVGREB AL

[ EBIRNFERAR ]

RzF3

E3 0%, FiHYER

BRI PERHARD IR R, (b) BERS VLR g s

Figure 1 (Color online) The research scope and strategic role of condensed matter physics. (a) The NSFC application code of condensed matter

physics; (b) the strategic role of condensed matter physics.
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Table 1 Applied and approved research programs in condensed matter physics (under application code A20) during 2011-2021, categorized by

program types
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2011 584 191 632 187 27 5 - - 35 2
2012 624 197 761 199 35 8 51 6 31 4
2013 634 212 661 196 24 8 36 4 25 3
2014 651 209 595 185 38 8 41 5 22 1
2015 709 226 690 211 49 8 44 5 22 2
2016 653 194 728 208 34 10 55 4 31 3
2017 689 204 745 213 23 5 49 5 35 2
2018 700 202 815 213 33 11 55 5 40 3
2019 777 203 896 225 32 9 71 7 36 4
2020 879 216 1001 220 37 10 74 7 55 3
2021 923 244 949 214 27 9 72 9 49 5
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Figure 2 (Color online) Key word statistics of applied and approved General Programs and Young Scientists Funds in condensed matter physics

during 2011-2021.
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Figure 3 (Color online) Statistics on attributes of scientific problems for the applied and approved Young Scientists Funds, General Programs and
Key Programs in condensed matter physics (under application code A20) during 2019-2021.

257001-5



LA, FEEE WEY J0E RO 2023 48 B3 S

H +8 5 0 A [ J8 P E 7 P 25 380 1l A e A 5 SR LR, iR
B EE ST H A G AR B R, X Tk
SRS Y ELAT T AL B T 2 TS 0y AN i iR
GBI

(3) MAEHFER YIS, ERAHHER R
G BT TR

P F5 T R 3 A T H SCRELE BRI 785 T L
B G T AR E IR T 17 T R RE
T, AREE FRFEHHEARANA PIPOE K, 57— E
BN AR RN A ETEE T, BERANEEFR
LG I H SRR SRR T 5 T U R H RS
TEEER | IR T T A AT, (R R
FEARANA BRI, oI AA, FFRiE g —
BN TR AT TS AR kN, BT ok
Tt H SRR N AME TS AR Sk N B IR T T M)
32 20 G AT ST 5T [ BT FEE 600 3 1 ) At 9,
W e ME, %IRRT [ PR R R A — R 2 )
WEFCHEIBN. 201120214, [E 5K H Rl 4 % BhiER
BB ERLT TR R A ST H 60T, EERAE
TERMFERETH 34T, QT FAEAARTAS.

El425 H20 114 DISR B S Y H =RHR B B F5
HERFESMERANEFEREEESTHCLT
A TEIRR AT RN TR S T At oL, A

(a) TFBENZET EHNBRNAS T

FRYE -

RIZWR — 2
BEEFE — 2

THESE 2
XOREAYE I 3

WSEMEESS n—

PYRSEYYIE I 5
VRABSHR I
BINRRSHAR I |

BXBAA I S

R4ERS I

BRI, | |

WA DU H T A SR SR A W B2 RS [F R AT
A BME R A /AR50, 2011-202 145 /8] 3540 35 35 H A
AT T H 0 Bh I IR 5T A S L 4 b SR A
R RREMA RAVRLE RS, TR = ANF AT A,
AR R R SRR, HEEFR T — SR AKIMEFEAN
ABME. R AMBATTE 2 3P AR BRI AR R R
FTBLZMHTNA, BAERTFZRAFEHREL, X5
200120104 B[] (1) 15 e 22 S 4R, 3 A T e ke 17
MR SO AT FORGL,  BIE BRI ELE RN
—AMEGRE TR, S OE R O S NANBE
SRR, DL R R S AR
o e LR RN S gk 3 AR S5 R DR A ) 8,
Jib JE A M R B AR AR R A, DURIR R Sk
YRR I IS B X TR BV, XA
AT IIE FE B T B TR AR RANIEE, i S0 BRI AR
ZHIX NS, R AEE MAE AA MAAR R 5 E
IR/, FRAIA BEAE S J5 1A R R e % TR R A VEAR AL
ill, bt SR SERIETF TS, NERME R EL
e ff R MR H EANA. WFFRIE R E,
2011202 14 3R 159 5 Bh i B XA 5 S R B 4 T H
HRE I3TSEIG 7T . 14T H A 78 A7 0 4 2 i
WFFE, R HEARIL O 2 BN B RSB 7 —Fh
FEEH IR, BEIRMS R T - R

(b) BXALBFRNFEGRNE RIS
LSHME -
HASSHER M-
WEME  —
EEETHE E— 2

XENEYE I 2

PYRSEYYE I 3

B4 I 3
PREBSMR I 4
RERS I 4
BRBAR I 5

BINRRTAR  —— 3

4 (MEIR D) BER S B 2 R12011 2021 4E IR FH B E AR S (a) SN T R 273 8 (b) 3R B2 Bh T H #2657 78 U

giit

Figure 4 (Color online) Statistics on research areas for the approved Excellent Young Scientists Funds (a) and National Science Funds for
Distinguished Young Scholars (b) in condensed matter physics during 2011-2021.
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Table 2  Statistics on the publications and educated students from the concluded research programs in condensed matter physics during 20122020

G SCI& 3L 44 EIRSC 2 oA He Rk b B i
2012 2976 329 36 428 473
2013 4538 612 68 554 608
2014 2478 337 24 235 251
2015 5195 567 73 569 732
2016 6198 533 38 408 562
2017 5519 112 65 411 485
2018 5536 90 55 441 562
2019 5337 65 62 405 492
2020 5696 71 79 510 575

3 BEERESWESR2012-20204E 45 I H R R mamie Lt %

Table 3 Statistics on the high-level publications from the concluded research programs in condensed matter physics during 2012-2020

GERRAERE Nature Science Nat. Phys. Nat. Photon. Nat. Nanotechnol. Nat. Mater. Phys. Rev. Lett.
2012 6 2 7 1 2 1 119
2013 4 3 3 0 1 4 114
2014 3 9 13 0 6 12 82
2015 2 11 10 1 2 11 144
2016 2 11 17 2 6 24 177
2017 6 5 17 1 5 11 151
2018 9 5 12 2 5 4 139
2019 14 11 17 0 7 6 126
2020 21 14 21 3 8 7 222
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Figure 6 (Color online) Statistical comparison of fundings among keywords in research programs of condensed matter physics funded by NSFC and
NSF (U.S.) during 2011-2021 (The exchange rate 6.3702 is according to the value given by Bank of China on Dec. 10, 2021).
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Table al The English keywords corresponding to the Chinese ones for NSFC/NSF (U.S.) comparison
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1 Superconduct s
2 Topological EZEN
3 Microscop 2
4 DFT/ab initio/First-principle PPV PR AR B — T SR B MK
5 Two dimension/Low dimension T YEARYE
6 Electronic structure T4
7 Phase transition AHAE
8 High pressure mE
9 Ferroelectric/Ferromagnet LGN RIAE 2N
10 Semiconductor RS
11 Thin film T
12 Quantum comput/Qubit BEFIME/E TR
13 Device s
14 Correlated electron/Material/System K LT/ ORI L SR A 2
15 Hall effect IR
16 Graphene VEL--3
17 Quantum phase M
18 Optical property ez
19 Spin orbit coupling/Spin orbit interaction H e ER &
20 Spintronics H i1
21 Nanostructure PR
22 Bio- GX7/8
23 Spectroscopy i
24 Low temperature fIRIR
25 Quantum dot B
26 Growth MEHEK
27 Photovoltaic/Solar cell FEAR/AKBH g Lt
28 Crystal structure ERiRZEH
29 Self assembly SRS R
30 Colloid gz
31 Quantum material/Quantum matter P
32 Soft material/Soft matter L€y
33 Skyrmion i B 1
34 Magnetic order Tk
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Trend analysis and development outlook for condensed matter
physics: Discussions based on national natural science fund
(2011-2021) and disciplinary development plan of physics
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Condensed matter physics (CMP) is the biggest branch in physics, and one of the fastest growing areas in physics during
the past half century. CMP is fundamental science with plenty inter-disciplinary applications to other subjects. It is the
building-block of information science, material science and energy science, and connects physics with life science and
chemical science. This paper reviews Chinese national natural science fund in CMP during 2011-2021, and provides a
comparison with NSF (U.S.). It also summarizes the recent development plan of physics, and suggests the priority
development areas in main branches of CMP.
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