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What is claimed is:

1. A method of reorganizing the structure of a solid material, comprising:

exposing the solid material to pulses of energy to progressively meft the solid
material, forming a molten material; and

recrystallizing the molten material.

2. The method of claim 1, wherein recrystallizing the mo{en material comprises
progressively crystallizing the molten material from a locajion of the molten materiai
near an interface with a subjacent layer to the surface gf the molten material.

3. The method of claim 1, wherein each enefy pulse melts a portion of the
solid material, and a duration between delivery6f a first energy pulse and delivery
of a second energy puise immediately followjg the first energy pulse is selected to
allow a portion of the solid material melted/y the first energy pulse to refreeze.

4. The rr{ethod of claim 3, whefein progressively recrystallizing the molten
material comprises delivering pulsgs of energy o the molten material, the pulses of
energy designed to form a crysjélline solid from the molten material by progressing
a crystallization front through the molten material in a direction opposite the
direction the melt front prggressed through the solid material.

5. A method of fopning a solar cell, comprising:

progressively Melting and recrystallizing the active layer using pulses of spatially

uniform lasgr light.

6. he method of claim 5, wherein each pulse of uniformly distributed laser light

ds a melt front within the acfive layer.

The method of claim 5, wherein the active layer comprises a p-type doped
semiconductor layer, an intrinsic semiconductor layer, and an n-type doped

semiconductor layer.
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8. A method of forming a memory device, comprising:
forming a first conductive layer on a substrate;

forming a polycrystalline or monocrystalline semiconducior iaygr on the

substrate by a process comprising:
depositing a semiconductor layer on the substrate;

progressively melting the semiconductor layér by exposing the
semiconductor layer to pulses of energy, forming/a molten semicondutor

layer; and
recrystallizing the molten semicondugior layer; and
forming a second conductive layer on th¢ substrate.

9. The method of claim 8, wherein thé pulses of energy progress a melt front
through the semiconductor material.

10. The method of claim 8, whgrein each incident pulse of the plurality of faser
pulses is separated from the ne#t pulse by a duration selected to refreeze a portion
of the semiconductor materigd melted by the incident pulse.

11.  The method of cldim 10, wherein each pulse of the plurality of laser pulses

overlaps at least partjdlly with neighboring pulses.
12. A methodf forming a photonic device, comprising:
formigg an compound semiconductor layer over a ceramic substrate; and
stallizing the compound semiconductor layer by a process comprising:

directing pulses of energy toward the compound semiconductor layer,
progressively melting the compound semiconductor layer to form a molten

layer; and
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crystallizing the molten layer to form a crystaliine compoun

semiconductor layer.

toward the compound semiconductor layer, each pulse having enerdy selected to
melt a portion of the compound semiconductor layer, and progregéing a meit front

through the compound semiconductor layer.

14. The method of claim 13, wherein the compou semiconductor layer
comprises at least an n-type doped layer, a p-type dgfped layer, and a multiple

quantum-well layer.

15. The methéd of claim 12, wherein each ingldent pulse of energy is separated
from the next pulse of energy by a duration £elected to refreeze a portion of the
molten layer smaller than the portion of thg/compound semiconductor layer melted

by the incident pulse.




What is claimed is:

1. A method of treating a substrate, comprising:

identilying a [irst trealment zone;
forming a molen area ol the first treatment zone by expos-
ing a surface of the first treatment zone (0 a lirst laser
pulse amd a secomd laser pulse, wherein the first Jaser
pulse and the second laser pulse have the same duration
and intensity;
recrystallizing the mohen areax of the {irst treatinent zone
while exposing the first reatment zone to a plurality of
laser pulses, wherein each pulse ot the plurality of laser
pulses melts a portion of a recrystallized area;

identitying a second treatment zone adjacent 10 the first
weatment zone; and

repeating the forming a molten area and the recrystallizing

the molten area with the second treatment zone,

2. The method of claim 1, wherein a duration between the
first laser pulse and the second laser pulse is less than a time
necessary for a portion of the molten area to refreeze.

3. The method of claim 1, wherein each pulse of the plu-
rality oflaser pulses has the same durationand intensity as the
{irst laser pulse,

4. A method ol treating a substrate, comprising:

identifying a first treatment zone;

forming & molten area of the first treatment zone by expos-
g a surtace of the first treatment zone to a first laser
pulsc:

recrystallizing the molten area of the first treatment zone
while exposing the first treatment zone to a plurality of
laser pulses, wherein cach pulse of the plurality of laser
pulses melis a portion of a recrystallized area, wherein
each pulse of the plurality of laser pulses has a duration
or an intensity that is ditferent from the first laser pulse;

identifymg a second treatment zone adjacent to the first
treatment zone; and

repeating the forming a molien area and the recrystallizing
the miolten area with the second treatment zone,
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5. The method of claim 4, wherein the second treatment
zone amd the first treatment zone share a boundary.

6. The method of claim 4, wherein the forming a molien
area of each treatment zone further comprises exposing the
surface of each treatment zone 0 a second laser pulse.

7. A method of treating a substrate, comprising:

wdentifving a treatment zone of the substzate:

delivering a first plarality of laser pulses 10 the treatmeni

zone, wherein each pulse ol the first plurality of laser
pulses melts a portion of the treatment zone, and a dura-
tion between each pulse of the frst plurality of laser
ptses is less than a time 1o freeze the portion of the
ireatment zone that melted: and

dehvering a second plurality of laser pulses to the treatment

zone of the substrate, wherein each pulse of the second
plurality of laser pulses mells a portion of the treatment
zone, and a doration between each pulse of the second
plurality of laser pulses is more than a time to freeve the
portion of the treaiment zone that melied.

8. The method of claim 7, wherein each pulse of the first
plurality of laser pulses overlaps with adjacent pulses.

0. The method of claim 7, wherein a duration between each
pulse of the first plurality ol laser pulses and adjacent pulses
of'the first plurality of laser pulses is the same, and wherein a
duration between each pulse of the second plurality of laser
pulses and adjacent pulses of the second plurality of laser
pulses is the same.

10. The method of ¢claim 7, wherein an mtensity of each
pulse of the first plurality of laser pulses and of each pulse of
the second plurality of laser pulses is the same.
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