RH% 542 2020,38(10) www.kjdb.org 59

HE DRIFEE
S M

1. WPEBABE AT, LA 100190
2. PEBHARER S, AL ET 100490

I, AR, BRFARR S, AT DA ) 5 A6
TR RIMFRI T F AR, B D A 0 KA~

WE PR AR E B A R oy, FERTH IR E — R B b B T AZEIAIR
A AR RE ) L L4 BRI SO SORAS o TR X Ml i B 2 B B
Mezrad B KR RHR] 8 OB AR SR AR A B, LKA B AR A BT SIS AR Uy AR A A
BSHUE. A E A SMUE R A R R AR R, R B TR

KEA W DREE S AR BEE A B BRI RRBE R s A AR R o7 5 25 ] Jk

BB ; 25 8] 5 3R [l 0 TR

BAPIRIE NS (B E S AT , dR R 2
BN EEARE . MUK HE 25 (A A Bk
(13 A K Bk )l R R S 3R 5 v aa AT, %
S SR E R ST 5 IR, 25 (R R R
Yo AL e D VRS B P N B T 50

I — Pl s R 2R B R B s i
T Lo bR 5 R AR i A R R B OB LY K
B, DR AR B i HE S S B ARy B ) A6 6
SHAk. ME IR SRR AIGAR A
SRBA B RR 2 2O  AE A AR R T B P

ST WISCHR, HERF . SR RERE . BHE SR, 2020, 38(10): 59-62; doi: 10.3981/j.issn.1000-7857.2020.10.018



60 www.kjdb.org RS54 2020,38(10)
FUAEZ N HMME. SO A5 SRR I T AR TR LB, 40 8 T (R FAL

T Bl R R R 5 i R AR AR A
JoT L HAROCHE , (0 ) PREE R TR 1T T 45 1)
(Rl A ) B2 BRI R T TR E DR K
I3 T2 BASTER T A 2 R R LI/ )N, 7 b T 4 )
RSN FITHE 5 A U R A0, (CIn S/ A5 ) ¥ 2t i
SR B SR AR i B AR BEpLR I ELEZ iR A Ak
AR

2011 42, Nayangam 55" & 9 1 — R 51| [E fras
[) 35 YR TR A B8 S 56 (FLEX) A 465 51, W8 31) 7 “ 34
S LI 22 S TR ) B ) e 8 AT RE A - W s 7 A Uk
“F(600°C~800°C) HYRRLES L , B 1ok ™ KA %e , T I
KGRI WO I VA F AR AL 27 S i CEY 98 )
Yt o XDV R FIE R A 5E )
TR A8 BT A RE i A E T R ) SRR S 30 vh e I
UIX— BTG . SEPR b, 5 RAEXS B 5 L 14 52
o LI T R IRBARE IS, IR RIS JE A be
9 5 Az A AE A HORE T ARG 26 B . NASA
(9 FLEX SEEGTED WU 28 & B  ehal DLk e 5 |
RS AS VR M B AU R R R 1Y
G635 , R A BI7 2 At B S R R PE T
SV IR K BB NASA B [ B (8] 3 119 R A
MZ—o

2012 4F 8, v [ Rl e 25 ) R S 3 L T4
LU LT TR Rk A ar R A RIS 0 S 2k
5 7R [ R TRAE 55, Bl pib g 28 Wik, T8
BT 201644 J1 6 H SN A& S, 20 KAy 8] 55 56 5
58 1, s 1 SRR E R , B kR SCLEAR
V83T 200 % , 2019 4 11 H Springer Nature i ittt
5 B B A AL IR S AR T BE Y UR &
(Physical Science Under Microgravity: Experiments
on Board the S]-10Recoverable Satellite)®, {4
AIBIFFE TAEALAE - 1) TR ORGSR 73 25 S 50
Hh T UOULIN ) R T R SR A R ——
2 e IRILG I Ty AR 3 1 R SUA A R
NI AT G AR ¥ i B o VA
— VeI R Y HIOT R S U R AR 2)
PR b R P W AR DR 238 1 28 245 ) S 6, 7 Tt
WOATAARTRRN RIS LA b 32 AR 2%, 23 1) 5

I B B PR 3) B AR TR ZH 2
W B2 b BT B 2GR 2 [, BOR |
T T AR R R AR A [ A R . i —
VW T F AW AL O B
TR 4) B R s AR BN S AL R AR Y o
BRI, ARATAIG G It 0 (T ) 58 B ARk
SRR FIIE IR , AT AT SR ) Bl 2 M [0
PR LB KRS R ICHIL Xt & i [ A A R
B E ABEARL , BCaE A R AR AT R DA ik
A HE L SCMEY;5) 25 (0] 60 Z /N ) 15 e B
In & 3 (x=0.11) 25 [a] fi AR AR D) 345 T v ot i
1 InxGal-xSh = JC R4, IR A HBAFSY T f iR A= K
AR A R B iE 4 . InxGal—xSb = I
L AR e A m A O G IR FL it ) 2 AR R —
TAE M T - O REAE R B ARl 3900 AR

10 R4k, [ B2 ] 3k (1SS ) — B2 E PRig
TR FELF-5. P EEAUR TRES il
GAE T TR SE  TE 2016 4F 2017 45 A 5
R 572 ) SE R0 2 A S 5 HAS S0 R
FE—5" 008 IR T R T R ) T AR (R
WRFE S0 PIAH R GEHOR IR SE S ) i T )
Bl (Z DR M AR R ) DL 23 18] S 6l ) B OC £
FoR (i 20 B BT ) 9 o JFTEAR R 25 (1]
sl R AT HE TR AR 2R S AR AR S
HE 25 [R) R L SRR AR | SE Al 4 PS50 A 25 FH 5256
-5, LA KA B S AR A e R T S AR T
FA SR A ST 6, SR ) SE AR DG AR
BT 10N, BEAh, Z i LR [ =0 T AL U
TV 6 WIS b R TR iE o s
RS T RIS

TUCER PSR 7 WA AR sl AOWRE 52 F 7 1Y
R SRR SR BR R xS AT ie 551
IS Vo T3 AR IR SRS B A A 1 A
BCR 25 [E) FE A BRI 58 A B a5 . 25 (Rl ) A5
thg | 3 SR RIS Bl R R AR R b gk
/N A AR RBEROBOR RO AR AT LAk
KHIF S , AT REFE S = ARG FE A TAR XS Fn S | 14
I S 2S00 ARG 6 G IE | A S SR A5 A i 114 {1 TR AR



RS S48 2020,38(10)

www.kjdb.org 61

g

PR o
2 EEK

i

4
i
1
f
9
il

ny

SR BE o (B SR
“2020 £ EBHE TAES H LH)” HiE

Be , AT IR T EE (W I T8 ) LA R (AR B8R 2
YIEA ST .

T AE S, 26 [ NASA 1Y V& BT 50 56 % 41 Rl
(CAL) 2% [l ol I 7 (PARCE) DL R
23 0] 5L TP 41 1R (ACES ) FRTE NS S5 5 WA
23 1] Jay (ESA ) A [ 25 8] )55 (DLR) BE 5 9% Bl i) 23
B8] AR (SOC) B AE 1SS s A7 ;32 [ [ S fif K
WF7EH0 (CNES) 5 ESA BEA & A MICROSCOPE
TARIEAEZS BT, THRIAE 10785 B LA 56 4540
T

2008 4, ¥ E AL T FF s T i 4 (R SOV A
Ji - b T B AL D M SR A, S By
CRE ST (TG-2) ¥ JR 7B 52 56 1) B H2 3L Atk
2019 4F, TG-2 25 [A] V& I F-Sh 5L 55 2 [ PR b E Ik AE
23 [A]JF R S 56 (A ST, B R B SR A
1) WRTIREZ 3.3 pK, E S FEOER HR0eR
P $E s T 3 f A AT 52) RIS TR ) IREE T
Ramsey 5% 8002 5 Bl 4l 30 3 32 170 28 fR R L AR

P e OB HE R R H AR R 7.2x107°, 4b
FEPRE KT, HA B o 1% H AR
T, SRy B Rk R Ao TR A1 3 SR e 1) B R 75 >R 2
THRILR, A AR A RIS RH AT TR T B
(I 1) o v o e ) i 0 A A 2R 4
e 2 A 8 T FE R e N RIS

5| 7RI B 2 4 18] R SCAF A VR 40T, 2
25 [R) L RE RS | B A B STIRA . 2016 4F
2 A 11 H & i K AREOET 5| 1
(LIGO) i H Bl A AEAL 41 (LSC) & A 55 — U4
BT S PEAE S XN TR E s
AT I3 R BeFE R 2 il . ESA 5 NASA &
VE— B AEPATZS 805 | 7 R A O T 9628 [ %
PRSI (LISA) , FilTH7E 2030 4F i J5 & S 45800
PRI Hp [ A 7R 8% T MR A T A S A R
23 (] AR B 5 | 77 10 B TR 2 S0 R I e PRI
OBIEEw o G pabia = LS St sl 1WA T
SRR

TR SRl F R A RERIERT 5T, B
N A SR S BRRLA A AT, 78 AR A b
T T AR (1 i vh A EE Y R ANE . R
FIRFEA I BRI, I 1 7R A Jy A s 2 s Al fi
HEHERTV-E A BRI R R (AT SEA
WFFE B S HE BEAMAT IR, W REL R R BE 1A
et IR E R R R I 5
R WA R 3 B T AR BT AT,
B8 TE NIRRT R, AR R AR
TNV HT A E 2 1Y) B BT BB S DTk

Mot 475

(202044 A 22 HTdbaD)

5% 3k (References)

[1] Nayangam V, Uietrich D L, Ferkul P V, et al. Can cool
flames support quasi—steady alkane droplet buening?[]J].
Combustion and Flame, 2012, 159(12): 3583-3588.

[2] HEsy, B30T . R A BheA st TR — Sk 57
1. P EBABE BT, 2016, 31(5): 574-580.

[3] Hu W R, Kang Q. Physical Science Under Microgravity:



62 www.kjdb.org

R S48 2020,38(10)

Experiments on board the SJ-10recoverable satellite[M].
Varanasi: Springer Nature Singapore, 2019.

[4] Wang W G, Hou M Y, Chen K, et al. Experimental and
numerical study on energy dissipation in freely cooling
granular gases under microgravity[J]. Chinese Physics B,
2018, 27(8): 084501.

[5] Kang Q, Wang J, Duan L, et al. The volume ratio effect
on flow patterns and transition processes of thermocapil-
lary convection[J]. Journal of Fluid Mechanics, 2019,
868: 560-583.

[6] Kang Q, Wu D, Duan L, et al. Surface configurations and
wave patterns of thermocapillary convection onboard the
SJ10 satellite[J]. Physics of Fluids, 2019, 31(4): 20.

[71 Li W B, Ji W J, Lan D, et al. Self-assembly of ordered
microparticle monolayers from drying a droplet on a lig-
uid substrate[J]. Journal of Physical Chemicstry Letters,
2019, 10(20): 6184-6188.

[8] Li W B, Ji W J, Sun H H, et al. Patterns formation in dry-
ing sessile and pendant droplet: Interactions of gravity
settling, interface shrinkage and capillary flow[J]. Lang-
muir, 2019, 35: 113-119.

[9] Zhu F, Lu Z, Wang S F, et al. Microgravity diffusion
flame spread over a thick solid in step—changed low—ve-
locity opposed flows[J]. Combustion and Flame, 2019,
205: 55-67.

[10] Yu J D, Inatomi Y, Kumar V N, et al. Homogeneous In-
GaSh crystal grown under microgravity using Chinese re-
covery satellite SJ-10[J]. NJP Microgravity, 2019, 5: 8-
6.

Frontiers of microgravity science

HU Wenrei'?, KANG Qi"?

(1] B ARBE R 2 R, hIERERE . B R
R P AR A R A —— =S [RIRLAM]. bt Bl
AL, 2019.

[12] Touboul P, M’etris G, Rodrigues M, et al. Microscope
mission: First results of a space test of the equivalence
principle[J]. Physical Review Letters, 2017, 119:
231101.

[13] Liu L, Lii D S. In—orbit operation of an atomic clock

based on laser—cooled *Rb atoms|[J]. Nature Communica-
tions, 2018, 9(1): 2760.

[14] Gabriela G. The LIGO scientific collaboration, the virgo

—

collaboration, observation of gravitational waves from a
binary black hole[J]. Physical Review Letters, 2016, 116:
061102.

[15] Paul M. LISA pathfinder: First step to observinggravita-
tional waves from space[]]. Journal of Physics Confer-
ence Series, 2017, 840: 012001.

[16] Danzmann K, Prince T A, Binetruy P, et al. LISA-Un-
veiling a hidden Universe[R]. Assessment Study Report,
European Space Agency, 2011.

[17] Amaro—Seoane P, Aoudial S, Babak S, et al. Low—fre-
quency gravitational— wave science with eLISA/NGOIJ].
Classical and Quantum Gravity, 2012, 29(12): 124016.

[18] Hu W R, Wu Y F. The Taiji program in space for gravi-
tational wave physics and the nature of gravity[J]. Na-
tional Science Review, 2017, 4(5): 685-686.

[19] B 3CHi . 25 (6] 51 3 P 200 75 58 /9 PR [D). B4 5 41,
2018, 36(12): 1.

1. Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China

2. University of Chinese Academy of Sciences, Beijing 100490, China

Abstract Microgravity science is an important branch of space science. To some extent, its frontier projects reflect the ability

of human beings to understand nature and the research levels of various countries in this field. Under the exireme physical
condition of microgravity, it is pregnant with the prospects of the discovery of new phenomena and laws in physical and chemical
processes and material preparation, as well as the realization of the test and the verification of basic physical laws with higher
precision. In this paper, the most important research progress of microgravity science in recent years is reviewed.
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