REPORT DOCUMENTATION PAGE Form Approved OMB NO. 0704-0188

The public reporting burden for this collection of information is estimated to average 1 hour per response, including the time for reviewing instructions,
searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of information. Send comments
regarding this burden estimate or any other aspect of this collection of information, including suggesstions for reducing this burden, to Washington
Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington VA, 22202-4302.
Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to any oenalty for failing to comply with a collection
of information if it does not display a currently valid OMB control number.

PLEASE DO NOT RETURN YOUR FORM TO THE ABOVE ADDRESS.

1. REPORT DATE (DD-MM-YYYY) 2. REPORT TYPE 3. DATES COVERED (From - To)
13-02-2019 Final Report 11-Sep-2017 - 10-Sep-2018
4. TITLE AND SUBTITLE 5a. CONTRACT NUMBER

Final Report: Research Infrastructure for the Study of Novel WO11NF-17-1-0475

Atomically Layered 2D materials 5b. GRANT NUMBER

5¢c. PROGRAM ELEMENT NUMBER
106012

6. AUTHORS 5d. PROJECT NUMBER

5e. TASK NUMBER

5f. WORK UNIT NUMBER

7. PERFORMING ORGANIZATION NAMES AND ADDRESSES 8. PERFORMING ORGANIZATION REPORT
Georgia State University Research Foundati NUMBER
PO Box 3999
Atlanta, GA 30302 -3999
9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS 10. SPONSOR/MONITOR'S ACRONYM(S)
(ES) ARO
U.S. Army Research Office 11. SPONSOR/MONITOR'S REPORT
P.O. Box 12211 NUMBER(S)
Research Triangle Park, NC 27709-2211 70483-EL-REP.1

12. DISTRIBUTION AVAILIBILITY STATEMENT

Approved for public release; distribution is unlimited.

13. SUPPLEMENTARY NOTES
The views, opinions and/or findings contained in this report are those of the author(s) and should not contrued as an official Department
of the Army position, policy or decision, unless so designated by other documentation.

14. ABSTRACT

15. SUBJECT TERMS

16. SECURITY CLASSIFICATION OF: 17. LIMITATION OF [15. NUMBER [19a. NAME OF RESPONSIBLE PERSON
a. REPORT [b. ABSTRACT [c. THIS PAGE |ABSTRACT OF PAGES  |Ramesh Mani
uu uUu UU uu 19b. TELEPHONE NUMBER
404-413-6007

Standard Form 298 (Rev 8/98)
Prescribed by ANSI Std. Z39.18



RPPR Final Report
as of 19-Feb-2019

Agency Code:

Proposal Number: 70483ELREP Agreement Number: W911NF-17-1-0475
INVESTIGATOR(S):

Name: Ramesh Ganapathi Mani
Email: rmani@gsu.edu

Phone Number: 4044136007
Principal: Y

Organization: Georgia State University Research Foundation, Inc.
Address: PO Box 3999, Atlanta, GA 303023999

Country: USA
DUNS Number: 837322494 EIN: 581845423
Report Date: 10-Dec-2018 Date Received: 13-Feb-2019

Final Report for Period Beginning 11-Sep-2017 and Ending 10-Sep-2018
Title: Research Infrastructure for the Study of Novel Atomically Layered 2D materials

Begin Performance Period: 11-Sep-2017 End Performance Period: 10-Sep-2018
Report Term: 0-Other
Submitted By: Ramesh Mani Email: rmani@gsu.edu

Phone: (404) 413-6007
Distribution Statement: 1-Approved for public release; distribution is unlimited.

STEM Degrees: 3 STEM Participants: 1

Major Goals: A request was made to upgrade infrastructure for the study of “beyond graphene” 2D materials, and
the request was granted by the DoD.

The acquired equipment/instrumentation is expected to advance, at Georgia State University (GSU), the fabrication
and study of electrical and electro-optic devices realized using atomically thin 2D materials including graphene,
boron nitride, and transition metal dichalcogenides such as molybdenum disulfide, molybdenum diselenide,
tungsten disulfide, tungsten diselenide, and heterostructures of these 2D systems — material systems with desirable
physical properties in the so-called new materials world “beyond graphene.” With provided funds, the group
acquired a closed cycled low temperature superconducting magnet system, an atomic force microscope, and a
microwave /terahertz source spanning the 170-260GHz band.

Accomplishments: Acquired a closed cycle, liquid helium free, low temperature system with a superconducting
magnet

Acquired a modern atomic force microscope

Acquired a 170-260 GHz microwave.terahertz source

Training Opportunities: The Pl's group, which consists of 1 postdoc and 6 graduate students, has been fully
trained on the new equipment and they really enjoy using it.

Results Dissemination: We informed researchers in the local area about this new capability in the laboratory.
Already, there are several researchers from our chemistry department who have shown interest in using the AFM.
Honors and Awards: Nothing to Report

Protocol Activity Status:

Technology Transfer: Nothing to Report
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Person Months Worked: 1.00 Funding Support:
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Agreement Number: W911NF-17-1-0475,
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Department of Physics & Astronomy
Georgia State University
Atlanta, GA 30303

A request was made to upgrade infrastructure for the study of “beyond graphene” 2D materials, and the
request was granted by the DoD.

The acquired equipment/instrumentation will advance, at Georgia State University (GSU), the fabrication
and study of electrical and electro-optic devices realized using atomically thin 2D materials including
graphene, boron nitride, and transition metal dichalcogenides such as molybdenum disulfide, molybdenum
diselenide, tungsten disulfide, tungsten diselenide, and heterostructures of these 2D systems — material
systems with desirable physical properties in the so-called new materials world “beyond graphene.” With
provided funds, the group acquired a closed cycled low temperature superconducting magnet system, an
atomic force microscope, and a microwave /terahertz source spanning the 170-260GHz band.

On the left, we exhibit the acquired closed
cycle low temperature cryostat including a
superconducting magnet in Fig. 1.

Fig. 2 illustrates the Park Atomic Force
microscope.

Fig. 1) Closed cycle low temperature dry cryostat Fig. 2) A Park Atomic Force microscope

with built in superconducting magnet.



The 170-260 GHz microwave source (in
gold) is shown within its enclosure on the
left.

We greatly appreciate the support and
funding provided by the Army Research
Office towards the acquisition of this
equipment.



