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ATOMIC ïCenter Profile

ÅApproved by NSF in 2015; official launch in early 2016

ÅCurrently in Phase I ïmoving toward Phase II (2020)

ATOMIC Center
Total Faculty Funded 10
Number of Faculty in 2D & Coatings 30
Number of Students 6
Students Graduated 6
Total Lifetime Funding $2.1MM
Current Funding Level $640K
Number of Current Members 9
Full Membership Annual Dues $43,500 
Associate Member Annual Dues $21,750 



IAB Membership Roster

ÅAir Force Research Laboratory 
(AFRL)

ÅUS Army Armament Research, 
Development and Engineering 
Center (ARDEC)

ÅArmy Research Laboratory (ARL)

ÅCorning

ÅEvonik

ÅHonda Research Institute USA

ÅMilliporeSigma

ÅMorgan Advanced Materials 

ÅMurata



ATOMIC
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NSF: ~$205K/year

Industry (9 members): $392K/year

Universities: 10% overhead

Beyond ATOMIC: Leveraging Expertise and Research Funding 

in 2D Materials to Accelerate Discovery and Transition

Cost of Single Membership: $43,500/year

Current Center Budget: $640K/year

15:1

1150:1

Leveraging 

your 

Membership 

Dollars

AFOSR: $ 3,000,000 9/14 ï8/17

Army: $ 6,250,000 9/11 ï5/16

NSF: $ 129,413 5/13 ï4/15

ONR: $ 1,875,000 6/09 ï9/14

NSF: $ 130,000 9/11 ï8/14

DARPA-SRC: $ 6,254,240 1/13 ï10/18

ARO: $ 276,580 6/14 ï6/15

Penn State: $ 75,000 9/14 ï8/15

Shinshu Univ: $ 500,000 10/14 ï9/18

NSF-EFRI#1: $ 2,000,000 9/14-8/18

NSF-EFRI#2: $ 1,987,341 9/14-8/18

NSF-EFRI#3: $ 740,000 6/14-5/18

DTRA: $ 1,750,000 6/14 ï5/19

NSF: $ 292,327 9/14 ï8/17

DOE: $ 375,000 11/14 ï11/17

NSF-MRSEC: $ 578,605 11/14 ï10/20

NSF -m2DCC: $20,000,000 11/15 ï11/20
Total: $46,213,506



Coatings Are Everywhere: What is next?

http://img.hgtv.com/HGTV/2011/04/08/iStock-6532556_paint-cans-primary-colors_s4x3.jpg

http://www.agriculture.purdue.edu/connections/fall2005/barns_gallery/images/barn11.jpg

http://www.unitedcuttingtool.com/Image/Gear_cutting_tools.jpg http://cdn.physorg.com/newman/gfx/news/hires/5242246212_b1143d6b77_z.jpg

http://www.cns.cornell.edu/images/Siliconnanotransistor.jpg
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MoSe2

OTHERS VO5, NiCl2  MgB2

Boron Carbo-NitrideBoron Nitride Chalcogenides

Perfect Layered Materials

Metal Chalcogenides



Van der Waals Heterostructures

Lin, et al. ACS Nano 8 (2014) 3715.

Geim, et  al. Nature, 499 (2013) 419.

http://www.papermachine.com.cn



ATOMIC: One Family; Two Siblings

Photo by Jeremy Bittermann



Leading the Way in 2D

ÅPenn State ranks #1 in Materials 
Engineering in the US* 

ÅThe Millennium Science Complex 
2011 @ $230MM

ÅWorld-class facilities including an 
NSF User-facility on 2D synthesis

Å30+ full time faculty and staff 
working on 2D Materials at PSU

ÅATOMIC leverages expenditures in 
2D research contracts totaling over 
$46MM (1150:1) 

*by NSF based on research expenditures in 2017



Rice: Birthplace of Carbon Nanotechnology
1985 19951990 20202005 2010 20152000

1985: 

Buckyball

Discovered
Smalley1, Curl1

& Kroto2

1996:

Nobel Prize 

in Chemistry
Smalley, Curl & 

Kroto

1991: Carbon 

nanotubes 

isolated
Sumio Iijima3

Late 1980s, early 

1990s, Pulickel 

Ajayan1 postdocs 

with Iijima

2004:

Graphene 

isolated
Geim4 & 

Novoselov4

2010:

Nobel Prize 

in Physics
Geim & 

Novoselov

Rice work on carbon nanotubes starts with Smalley in early 1990s, and continues with many others, through to today. Riceôs 

HiPCo (high-pressure carbon monoxide) process for growing nanotubes dominated for decades. 

2D Materials research 

expands well beyond 

graphene and gains 

worldwide interest, with 

significant leadership from 

Penn State and Rice.

1Rice University; 2University of Sussex (UK); 3National Institute of Advanced Industrial Science and Technology (Japan); 4University of Manchester (UK)

Shortly after 

Buckyball

discovery, Smalley 

starts to theorize 

about carbon 

nanotubes

2013:

Materials Science 

and Nano-

Engineering 

department 

launches
Rice

2016:

ATOMIC 

launched
Rice & Penn 

State

Rice work on graphene ïmid-2000s to present 



Rice and Penn State Dominate in Publications 
on 2D Materials


