¥ XL C—19, F—-19—1, Z—19, CK—19 (dm)

MPHRBEDRER MIRARBES

YRR 3 04 5 A3 1 7 HEE

HPEEES - 14301

MZEIER : 4RI HEEMSR

IS EARS - 2013~2017

HEEE 25000012

MIZesERE4 (FO3X)  single digit +/ R —ILISOBIE S

WHZEiERE® (FEX) Fracture mechanics in single digit nanometer scale

MERRE

Jt# &4T (KITAMURA, Takayuki)

REPKE - KEREIZEHER - &S

HZEeEZES : 20169882
RITRELEE (AERHEBEK) - (EEEE) 477,100,000 H

MR OBE (Fn30) -

single digit 7/ A4 —/L (1 nm ~ 10 nm) OSSR 2 A3 5 BHI 6T 5 2 D5
SRR ERRTEEZRE L, V) a RO ER LV RRESTE 4nm Th o T HEREEIT
RETHDLZEEHLMNI LT, T2, BB & BN BT L 2T & L i,
SSRGS 2 nm LT OGA ICHER O )2 ke T 5 GEFLAIREE D0 FRR)
ZEERBHLMMNILT,

MR O R (330)

We successfully develop a nanoscale experimental methodology for fracture test under
the singular stress field of single digit nanometer with 7n situ electron—microscope
observation. The experiments on cracking in a silicon single crystal clarify that the
singular stress field of 4 nm still govern the fracture toughness. First-principle
simulation confirms the result and, moreover, elucidates that the concept of conventional
fracture mechanics breaks down at the singularity size of 2 nm (lower applicable limit).
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