
MASTER COPY KEEP FOR REPRODUCTION PURPOSES 

REPORT DOCUMENTATION PA'GE 
Form Approved 

OMB No. 0704-0188 

Public «Dortma Buraen for this collection of information is estimated to average i hour oer response, including the time for reviewing instructions, searching existing data sources, 
oathenno 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 suggestions for reducing this Burden, to Washington Headquarters Services. Directorate for information Operations and Reports. 1215 Jefferson 
Davis Highway Suite 1204 Arlington VA 22202-4302. and to the Office of Management and Budget. Paperwork Reduction Project (0704-0188). Washington. DC 20503.  

1. AGENCY USE ONLY (Leave blank) 2. REPORT DATE 
Dec  95 

3. REPORT TYPE  AND DATES COVERED 
Final     1  Jan 91  - 31  Aug  95 

4. TITLE AND SUBTITLE 

Near Field Optical Microscopy Using a Vibrating Knife 
Edge or Stylus 

6. AUTHOR(S) 

Adrian Korpel 

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 

University of Iowa 
Iowa City, IA 52240 

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

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

5.  FUNDING NUMBERS 

DAAL03-91-G-0014 

PERFORMING ORGANIZATION 
REPORT NUMBER 

10. SPONSORING/MONITORING 
AGENCY REPORT NUMBER 

ARO 27591.2-PH 

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

12a. DISTRIBUTION/AVAILABILITY STATEMENT I 12b. DISTRIBUTION CODE 

Approved for public release; distribution unlimited 

13. ABSTRACT (Maximum 200 words) 

The problem studied was the detection of sub-wavelength detail by 
scanning  near-field microscopy,  using a vibrating  knife-edge/stylus 
rather than an aperture probe. A related problem was phase 
detection of an optical field by such scanning, not necessarily in the 
sub-wavelenghth  region. 

(continued on reverse side) 

14. SUBJECT TERMS 9960209110 
17.   SECURITY CLASSIFICATION 

OF REPORT 
UNCLASSIFIED 

18.   SECURITY CLASSIFICATION 
OF THIS PAGE 

UNCLASSIFIED 

19.   SECURITY CLASSIFICATION 
OF ABSTRACT 

UNCLASSIFIED 

15. NUMBER OF PAGES 

16. PRICE CODE 

20. LIMITATION OF ABSTRACT 

UL 

NSN 7540-01-280-5500 m:iG (.: Jf.Jf}Tp:'f^prf^tfp. •» Standard Form 298 (Rev. 2-89) 
Prescribed by ANSI Std  Z39-18 
298-102 



MOST IMPORTANT RESULTS 

1. Demonstration of one-dimensional principle of operation. 
2. Demonstration of non sub-wave length two-dimensional 

microscope with vibrating knife edge corner. 
3. Demonstration of non sub-wave length two-dimensional 

tomographic microscope with vibrating knife edge. 
4. Analysis and simulation of evanescent wave to plane wave 

conversion. 
5. Analysis and demonstration of phase measuring properties of one- 

dimensional vibrating knife edge microscope. 
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PROBLEM STUDIED 

The problem studied was the detection of sub-wavelength detail by 
scanning  near-field microscopy,  using a vibrating  knife-edge/stylus 
rather than an aperture probe. A related problem was phase 
detection of an optical field by such scanning, not necessarily in the 
sub-wavelenghth  region. 

MOST IMPORTANT RESULTS 

1. Demonstration of one-dimensional principle of operation. 
2. Demonstration of non sub-wave length two-dimensional 

microscope with vibrating knife edge corner. 
3. Demonstration of non sub-wave length two-dimensional 

tomographic microscope with vibrating knife edge. 
4. Analysis and simulation of evanescent wave to plane wave 

conversion. 
5. Analysis and demonstration of phase measuring properties of one- 

dimensional vibrating knife edge microscope. 

PUBLICATIONS 

1. Korpel, A., Samson, C. and Feldbush, K., " Two-dimensional 
operation of a scanning optical microscope using a knife edge 
corner.", Int. Jnl. of Im. Syst. and Technol., 4, 207-213, 1992. 

2. Korpel, A., Samson, C. and Feldbush, K., "Progress in vibrating 
stylus near field optical microscopy. ", Proc. Workshop on Near 
Field Optics, Arc et Senans, France,   October 1992, p. 399-406 



Samson.A and Korpel. A, "Two- dimensional operation of a 
scanning microscope by vibrating knife edge tomography", App. 
Opt. 9_5_, 285-289,  1995 

4. S.Samson, A.Korpel and H.S.Snyder, "Conversion of propagating 
waves by vibrating knife edge,'   Int. Jnl. Im. Syst. and 
Technology , in press. 

5. Adrian Korpel and Holly Snyder "Coherence properties of 
vibrating knife edge field sampling." In preparation. 

Personnel supported: 

Adrian Korpel (PI) 
Scott Samson (graduate student) PhDEE 
Kurt Feldbush (under an AASERT award) MSEE 
Holly Snyder (under an AASERT award) MSEE 


