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Abstract. Elastic strain engineering (ESE) aims to utilize tensile, compressive and deviatoric shear stresses to control the
physical and chemical properties of materials. It is broader than high-pressure physics, which deals with hydrostatic, com-
pressive stress only. Since the 1950s, researchers have found that elastic strain and stress can greatly enhance the carrier
mobility in semiconductors, and have utilized this in the CMOS industry since the 1990s. With the proliferation of nanomate-
rials that can survive large stresses (often at 10~ 100 times their bulk strength) , ESE is receiving even more interest in re-
cent years. For example, one may change the bandgap and even the band topology of semiconductors with stress, turning in-
direct-bandgap material into direct-bandgap material; one may drive exciton motion with an elastic strain gradient, which
creates a bandgap gradient; one may change the surface catalytic properties with strain, etc. This article gives a brief over-
view of the field, and provides key references for prospective researchers.

Key words: smaller is stronger; ultrastrength material; strain engineering; strained Si; nanomaterials; bandgap;
exciton; catalysis

1T 8 5
RS BB, 2018 10-30 1959 4F 12 A 29 H, SE[EE AR RK 21 L EHY)
HETE: HEARPEEER AT (51621063) s FREMAN  FESWES BT — BSR4 AFRET B 5 BAR
S350 H (2017YFB0702001 ) . A% ( There’s ol ¢ he bot-
ez, B DL U 1975 4EA . B WLAS, He Tﬁ%’*jﬁﬁmjﬂ( etspentyo room at the bot
Email : liju@ mit. edu tOm)”, QD@ 1 F)TZK o 'fﬂﬂjﬁ?gﬁﬁ#ﬁ‘ﬂgﬂiﬂéﬂﬁ,

DOI: 10.7502/j. issn. 1674-3962. 2018. 12. 01 Hean 24 B ERIEE B2 A0 8 5 7F —HOR S EF L3,



942 Hh A i

537 &

AT LU Bk B 12, 50 ZARIR YA K, FRATIELERT
B X — T IR S 10 BUAE C IR B8 A I W
R BTN 75 1) R, kS R B A R AT AR A AR B
QARPHLC 2L T AR AT 3, Ak T R B
WAERRHL, B RHOE, B R HR
I IRES A5, JF BT BULTEARACRE AT 45 N BT Z
DURBHE IR IR BERL, HE SR AL E A H T
FOIE—HERE F/NT 100 nm (R, WERGKE . 90
KL M5

ZRORBEA B — A S 25 R A IR B B RS 20z,
FE BN R, 20 4l 50 ARARSE T A BT
VAR i 2 10 AR R SE AT, ARSI B REA
W REATTRT (D) HEREIREE (o, ) ZEAFTE TR
F: ooy D7, H o B—AEEL ARIBPOEEA A
WY o fH, (HIEHSTE 0.3 ~1 ZH™ Wl WLREZE MR
SN, BEAEG JeE MR 5l S 2 W E AR R, SR O A
JITBE T A B PR I A 5 LI RE 7R 32 I ) BAE G, BT A
BEE ARSI B9/, AERERE L BE S i A 35 1 A8
MR, USRI G], S ER MR T AT mm [
# 100 nm B}, FFH a=0.5, 78 %4 580 AR AW 2 2
i, EARO 100 nm B 5, L B BERG AN A 5 1 N AR 2
220 1 mm FUEL Y 100 47, 3K R DR AR E S S A
BT RE AR 32 Y 5t A PR 3 R T L B A B A, Ry i
PER AR SR T 5 R BN AR A ], H b B A R Y B
TEIVAE (8 SR 58 3 R IAALE 4 X0l BE 2R E (9 250 T T g
Z IR AR ) o M Frenkel J§ 1]/ I 1 il A IE
SRPRECRRES, ALY AR (HIE H o 10% 447,

Ideal
strength
limit

“There’s plenty of room at the bottom.”
Elastic Strain Engineering
(;—A #0 — ; = Loty
og,

0A
choose de, such that dA=de, - (_ >0 y efore AF| Ideal
CE, (1986) strain
A: Any physicochemical property limit
bandgap, superconducting temperature,
and electrocatalytic activity

PR 1 e S A SR U o B PR R S X 1959 4F 2% & U BTN
W, AT PSR4 T B AR g R AR AR A
2 Tl AR PR B AT e PR B TR A S AR L
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