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i\i 'arameters of implantation
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Crystallographic defects and thermal conductivity
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iv-vi,,Lme domain thermoreflectance (TDTR)
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28,29Si+ in silicon
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C3+, N3+, 03+ in diamond

3x1 021

ch

0 2x1 02

o

ca

a)

lx1 02

o

16.5 MeV

03
N3+ C3+

  0
0 2 4 6 8 1 0

Depth (i.im)

(b) N3+

I 2 pLM

Image source: https://e6cvd.cornius/

Th
er

ma
l 
Co

nd
uc

ti
vi

ty
 (
W
 rn

-1 
K-
1)
 

3000

2000

1000

100

10

50

40

30

20

10

0

0 1015 1016
Dose (cm-2)

  631

0 2 4 6 8

Frequency (MHz)
10

1 0



Of
fs

et
 L
o
g
 I
nt

en
si

ty
 (
a.

u.
) 

L
o
g
 I
nt
en
si
ty
 (
a.

u.
) 

C3+, N3+, 03+ in diamond

(a)

C3+ 4)(1016 cm-2

-900

-900

-600

-600

-300 0

co:20 (arcsec)

-300 0

co:20 (arcsec)

300

300

(c) C3+ 4x1016 cre
amorphous region (STEM)

DPA (SRIM)

strain (RADS)

2 4 6

Depth (.1m)

25000

- 20000
E

- 15000 8:

- 10000 ca
(7)

- 5000

  0
8 10

ATIT„,„

20 -1 08 0 6 0.2

•-•—••• 10-

cc -10-

c3+:

(a)

4x1014 cm-2

► 
m
o
r
•
 o
u
 

-20,
0

Depth
1.0

0.8

't•3'
E O.

< 0 4

0 2

(d
08.01

6
pm)

4x1016
,

4x1015

4x1014

Ar
no

rp
h9

u 
 

0.1 10

1.0

0.0

1014 1015 1016

Dose (cm-2)

1015 1016

Dose (cm-2)

1017

1017



(
a
t
o
m
s
/
c
m3
)/
(a
to
ms
/c
m2
)
 

1\i,3uried thermal resistances
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Thermal conductivity, polycrystalline region
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TDTR & SSTR
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Increase TPD with SSTR
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SSTR Measurements, two-layer model
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Sensitivity of SSTR
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SSTR, four-layer model
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Summary

• lon beams used as tools to probe scattering mechanisms of long established scattering
models
• Si: Si28+, Si29+ 3.75 MeV
• Diamond: C3+, N3+, 03+ 16.5 MeV

• Diffuse regions of point and extended defects in silicon, localized amorphous region at
end of range in diamond

• Orders of magnitude reductions in thermal conductivity achievable while still retaining
structure within the Iattice

• Unique means of producing defects in a controlled manner
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C3+, N3+, 03+ in diamond
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Diamond/SSTR
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