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Abstract

Microstructural features of laser irradiated bulk target which consists of

GeSbTe intermetallic compounds were examined by analytical microscopy. It

was found that in addition to vaporization, a liguid expulsion due to laser-

material interaction is the main contribution of materials’ removal in the

sintered GeSbTe targets. The morphological change is qualitatively discussed in

the present article.
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Table 1. The chemical composition of the bulk
target used for the study

Elements Weght % Atomic %
Ge (72.59) 13.607 21.3573
Sb (121.75) 24.874 23.2776
Te (126.60) 61.519 55.3651
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FIG 1. (a) XRD spectra from the sample, (b)
simulated XRD spectra, and (c) an unit cell
structure of Ge;Sb,Tes
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FIG 2. Optical micrographs of as-polished target
(a) and as-etched target surface (b)
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FIG 3. SEM micograph of fracture surface of the
target
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FIG 4. Optical micrographs of laser irradiated
surface at (a) 10W -20 sec., (b} 15W -15 sec., and (¢)
15W-20 sec.
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FIG 5. SEM micrographs of a laser-irradiated spot
at 15W for 15 sec obtained from (a) the whoie
spot, (b} center, (c) outer area, and (d) droplets in

the marginal area
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FIG 6. Laser confocal microscopy slxoWiﬁg the
profile of laser-irradiated spots under the 15W-5
sec condition

(R&#NE AL 2 AAErt 1Y 9 & power o] 0+ E
RAo FAE Hof Foh HHY7F BT F A9
FAZE SR E 45 75Hge] b W2
of o] FRA FHEE & 2 At & ¥
35, dolA Heet = §Hol F sol &
Gl Aol GHEUE AR A AT 1H 6
ol A Bl #lo]A AN F2 =o]7} 200 im



25

Adurminum Total Table 2. Thermal conductivities of several
Remgvol materials'
Rate
zof 4
Materials Thermal conductivity
{W/em/oC at 25°C)
W
T 15} Vaporization - s a7
= Rate Ge 0.667
£ Sbr 0.244
o]
z e ———— . Te* 0.0338
¢ T A T e e e e
e T Lquid. : Ge:Sb;Tes 0.56
£ Expulsion
 as - Al 3.65
ZnS-5i0; 0.066
Y y * Elements from Ref.5
10 ¢ B ac %0 E'y
Power in kW
FIG 7. Beam power dependence of evaporation, 0 \ ‘ ' '
liquid expulsion, and total removal rates \\
£ agL \\ i
ES .
€ s
ﬁ oL “-.\zilgminum _
E “‘s.‘
9 S.ae
FE -§--"‘~
6000 t ; ' o
5 0P M
O] 3
b=
o g,
< 59
s (&)}
.g 4000 | 7
[ - . 5 |
a 19 R 0 a0 50 Pry
£ Power in kW
Ul
i
)
FIG 9. Liquid-layer thickness vs beam power for
2000 ) three different materials
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FIG 8. Calculated near-surface temperature 4. 3 &

profiles induced in YBa;CusO, targets having
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