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

919-530-6546

W911NF-14-1-0053

64736-CH-REP.1

Final Report

a. REPORT

14.  ABSTRACT

16.  SECURITY CLASSIFICATION OF:

1. REPORT DATE (DD-MM-YYYY)

4.  TITLE AND SUBTITLE

13.  SUPPLEMENTARY NOTES

12. DISTRIBUTION AVAILIBILITY STATEMENT

6. AUTHORS

7.  PERFORMING ORGANIZATION NAMES AND ADDRESSES

15.  SUBJECT TERMS

b. ABSTRACT

2. REPORT TYPE

17.  LIMITATION OF 
ABSTRACT

15.  NUMBER 
OF PAGES

5d.  PROJECT NUMBER

5e.  TASK NUMBER

5f.  WORK UNIT NUMBER

5c.  PROGRAM ELEMENT NUMBER

5b.  GRANT NUMBER

5a.  CONTRACT NUMBER

Form Approved OMB NO. 0704-0188

3. DATES COVERED (From - To)
-

UU UU UU UU

28-04-2015 1-Feb-2014 31-Jan-2015

Approved for Public Release; Distribution Unlimited

Final Report: Acquisition of a Modular, Multi-laser, Raman-
AFM Instrument for Multdisciplinary Research

A four-laser, confocal Raman/Atomic Force Scanning microscope (Raman-AFM) (priced at ~ $496,000) has been 
acquired From Horiba Scientific.  Acquisition of this instrument has enhanced the research and educational 
capabilities of the Departments of Chemistry and Physics at North Carolina Central University (NCCU). The 
instrument provides more Raman capabilities  as well as provides high resolution topographical and depth imaging 
capabilities through the AFM.

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.

9.  SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS
(ES)

U.S. Army Research Office 
 P.O. Box 12211 
 Research Triangle Park, NC 27709-2211

Raman, AFM

REPORT DOCUMENTATION PAGE

11.  SPONSOR/MONITOR'S REPORT 
NUMBER(S)

10.  SPONSOR/MONITOR'S ACRONYM(S)
    ARO

8.  PERFORMING ORGANIZATION REPORT 
NUMBER

19a.  NAME OF RESPONSIBLE PERSON

19b.  TELEPHONE NUMBER
Kizhanipuram Vinodgopal

K. Vinodgopal, M.Wu, F. Yan, Y. Tang, D. Taylor

206022

c. THIS PAGE

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.

North Carolina Central University
Physics/CREST
1801 Fayetteville St.
Durham, NC 27707 -3129



31-Jan-2015



ABSTRACT

Number of Papers published in peer-reviewed journals:

Number of Papers published in non peer-reviewed journals:

Final Report: Acquisition of a Modular, Multi-laser, Raman-AFM Instrument for Multdisciplinary Research

Report Title

A four-laser, confocal Raman/Atomic Force Scanning microscope (Raman-AFM) (priced at ~ $496,000) has been acquired From Horiba 
Scientific.  Acquisition of this instrument has enhanced the research and educational capabilities of the Departments of Chemistry and 
Physics at North Carolina Central University (NCCU). The instrument provides more Raman capabilities  as well as provides high resolution 
topographical and depth imaging capabilities through the AFM.
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Scientific Progress

A four-laser, confocal Raman/Atomic Force Scanning microscope (Raman-AFM) (priced at  $496,000) which will enhance 
the research and educational capabilities of the Departments of Chemistry and Physics at North Carolina Central University 
(NCCU) has been acquired from Horiba Scientific. The instrument provides unique  Raman capabilities as well as providing 
high resolution topographical and depth imaging capabilities through the AFM which we currently lack. Installation and training 
of primary users on the  instrument was completed in January.  Training of undergraduate and Masters students is ongoing and 
acquisition of useful data has begun.  


The primary focus initially has been the study of single layered graphene as grown by chemical vapor deposition on copper 
foils.  The four lasers range from the blue to 785 nm and provides a unique handle to determine excitation dependence  of the 
Raman spectrum.  Excitation at 473 using the blue line provides a convenient way to suppress luminescence background 
originating from the copper substrate.  Simultaneous topographical imaging enables us to identify defects and discontinuities in 
the single layer. 


We are also beginning work on functionalizing the graphene surface and we hope to do some conductive AFM by the end of 
this  summer.

Technology Transfer


