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Abstract A numerical simulation model for a pulsed laser induced ultrasonic in a diamond anvil cell (DAC) is

established by using finite element method (FEM). The transient temperature field and ultrasonic displacement field

in sample under high pressure are simulated. Ultrasonic waveforms at different positions in the rear face of sample

under the irradiation of a vertically incident laser pulse are obtained. and the characteristics of ultrasonic

displacement field changing with time are analyzed. The numerical results show that, ultrasonic wave generated in

thermoelastic effect has obvious directionality in a DAC. The energy of longitudinal wave is concentrated near the

laser incident direction, and the energy of shear wave is concentrated between 30° and 55° that deflects from the laser

incident point. The characteristics are different from the results of free surface in thermoelastic effect, but they are

similar to the results of free surface in ablation effect.
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Fig. 1 Schematic diagram for laser irradiating specimen

B SR FHAE AL A5 2%

oA A R WA ' R 9 e ) Mo 2 EE B g A 22 L
Al TR

9T (rezt) 19 [rki AT, (ryzs1) :|+

pic at T ar ar
o 7 ] ’ ’
l[k_(’f,(rzt)} D
dz dz

K TOrozat) HULE T I3 A0 0500k 53 51 0 B R
WL FAL S R B T AR 7 9 1A 2 a3 S
SR S bR RI T AR S5

B WA B A T4 B U 3R A

— b, M‘:}d:m (2)
dz

—k, 7(7’1“2(“2’[) ‘::/m/: 0. (3)
dz

BRE 4 W A7 5 0 M 22 ] DAy 0 4 4 fil £ 380 AL 58 T L )
G T Ak 1 5 3 A B i 5 L B

T1(7709t> — Tz(rvovt)v (4)
J PP d 2\ s Xy
_k_I%%gQLﬂ+Q:_&AI%%gQLﬂ,
Z Z
(5)

A Q WA dh BRSO M RE . F B RO LE
B il R G 2 i RO, A
Q=p0—R)I,f(rgexp(— ), (6)
P B B OE 7 50 08 R A R AR R T O
S R E L 9 ASTEOE I EDG R . £ GO Al g (o)
390 Ay v S5 R v Ok 1 S ) I ) A3 A AR GA
)
f(r) = exp<—g>, h)

0

€))

2

g(t) = exp[*ﬂ]
L g HEOCHEBENAR 10 N WEE BRI o i
G I > W 42 BE

H Jr) 0 AR BT 31 A 4 I 2 6 S G e R

QA +2udV(V < U) —p;V XV XU; —

I*U;

O 57
P U R BN BT s A2 RS 3 FI e O iz A 4 %8
H 5 EBEE R MG IR R — E R KR e N
Ik 2%

&N RSN D B . TN
BR8] Sy SR i DAY ab G L T ) 9L T RN R i Sk
U, =U,. (10)

= 0 3A + 240V T, (9

6, — 02>

GRS

0803005-2



ICIES'E

B DT TS i o 288 0O A AT R OT A AL

9U,(7’729[) ‘

U,‘(?"val‘)‘r:o:O’ ot

=0 = 0.

1D

3 BEMAEPIE R ST
3.1 ExmMBSH

Pk OG- R 2.5 pm, JKTEA 0.3 ns, JOG
WEME DGRy 1. 52X 10" W/em? , T 58 19 s 8] R EE Oy
1 nsBFEOG 00 (B GARE S 3R . 48 S8 AR A Y
AR K 150 pem fJR B B U JS A 0 ISR B 34 R
30y, RS 28 RDG25 28 38 VR B2 43 5l Oy 0. 92 Al
S S R 4 I A R — R ok R
KT HAEAR R T SRR B B O B
AR FEEE SR 150 pm, @1 F DAC & &
SR T MBI O 2 1 B S 80 R T R S EOY
M AR /0N T 48 WA FL A S 4R 1 Lo i R Al
MORE R i s T 4 WA 0 P B 2 Bk 7 X 4y B
DAC fin g ™ 58 v 75 00 A% A2 i AR /. 31X
HEL v XA AR 0 ) 2R RE S B S B
RSHF 120,

1 R[N T 4R 0 B S

Table 1 Thermophysical properties of aluminum
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g. 3 Temperature distributions in Al plate at (a) axial orientation and (b) radial orientation
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Fig. 5 Ultrasonic waves at different probe points. (a) At the epicenter; (b) location in rear face

deflected 45° from the point of laser irradiation
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