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Hybrid 2D-Solids: A+B#A+B ) 2

E
vHs . .
Layer interaction
yae pos changes bands
€ Koo vHs
o An.lﬁk,‘, b 4w o Ohta, Robinson, Feibelman, Bostwick, Rotenberg, Beechem, Phys. Rev. Let. (109) 186807, 2012.

Provides “knob” to
create new materials

Robinson, Schmucker, Diaconescu, Long, Culbertson, Ohta, Friedman, Beechem. ACS Nano (7) 637 2013.
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Non-Uniform Response in TBG )
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Measuring Rotation: LEED
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Key Question

Does this rotational disorder correlate with Raman results?
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Comparing Raman & LEED D
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Is All Lost?...the Good News ) S
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Take Home Message
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New Properties

Rotational Disorder

4 Bottom Line )
1. New materials: 2D-Solids 3. Rotational disorder exists
\1. New Properties from Moiré 4. This must be minimized y
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DO YOU WANT TO WORK WITH ME?

| am looking for passionate, talented, and independent undergraduate and
graduate student interns for both experimental and computational work.

Please contact me if interested.
tebeech@sandia.gov
505-284-3503
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Mohiuddin et al. PRB (79) 205433 2009

2660

O 1570
)

Straln Change

2700

2690
2680 o

2670

2650
2640
2630
2620

2610

2600
1

0Wp/0E ~ - Bdem™/% |

00 01 02 03 04 05 06 07 08 08 10 1.1 12 13
Strain(%)

Strain Change

00 01 02 03 04 05 06 07 08 09 10 11 12 13

1595
amG /as 10 8 cm ‘//

1590
-31.7 cm/4

1585 -
1580 - .

1575 |-

1565 |
1560 |

1555 |-

1550 |-
1

Doplng Change

Fermi energy (meV)

-703 -574 -406 0 406 574 703 811

2,700 - **®eq
‘s
‘~
2,690
=
s
5 2680 N
P )
o 2,670 -
[ )
L ]
[ )
2,660 [
T T T T T T T
-3 =2 - 0 1 2 3 4
Electron concentration (x10'3 cm ™)
Doping Change
u Fermi energy (meV)
—703 574 -406 0 406 574 703 811
L L L L L | L L L L L L L L
»
1610 ®
1605 1 ® oo

Pos(G) (cm™)
|

Das et al. Nat. Mtl. (3) 210. 2008

Electron concentration (x10'® cm™)

Sandia
m National
Laboratories

Total Change

AN

Total Change




Producing TBG )
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*Ohta et al. PRB (85) 075415 2012.

« METHOD: Transfer (“stamp”) CVD graphene onto epitaxial graphene.”
« Large TBG domains (>100um-size) with various twist angles on a

sample
P N 7
N o
i N i N i N L N
CVD grown Spin coat photoresist (PR) Etch off Cu foil Place PR/CVD-graphene on epi- Dissolve PR and clean
graphene on Cu foil on CVD-graphene/Cu graphene grown on SiC the surface with H2

“In collaboration with J. Robinson (NRL)

* Result: Change in angle affects + Result: vHs are observed at usable
electronic dispersion. energies.
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