
 REPORT DOCUMENTATION PAGE 
Public reporting burden for this collection of information is estimated to average 1 hour per response, including the time fi 
the data needed, and completing and reviewing this collection of information. Send comments regarding this burden estii 
reducing this burden to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Je 
Management and Budget, Paperwork Reduction Project (0704-0188), Washington, DC 20503 

AFRL-SR-BL-TR-00- 
i maintaining 
lestions for 
he Office of 

1. AGENCY USE ONLY (Leave blank) 2. REPORT DATE 
October 10, 2000 

-v vuicncu 3. REPORT 1 
Final,  01 May 1999 - 30 Apr 2000 

4. TITLE AND SUBTITLE 
(DURIP 99) Instrument for Ultrafast and Photogated Spectroscopy of 

Materials for Hole Burning Optical Storage 

6. AUTHOR(S) 
Anshel Gorokhovsky 

5.   FUNDING NUMBERS 

AFOSR F49620-99-1-0238 
CUNY RF 47411-00-01 

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

Department of Engineering Science and 
Physics, The College of Staten Island, 
2800 Victory Blvd., 
Staten Island, NY 10314 

8. PERFORMING ORGANIZATION 
REPORT NUMBER 

Final Technical Report 

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

AFOSR/NE 
801 N. Randolph St. Room 732 
Arlington VA 22203-1977 

10. SPONSORING / MONITORING 
AGENCY REPORT NUMBER 

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

12a. DISTRIBUTION / AVAILABILITY STATEMENT 
Approved for public release; distribution unlimited 

13. ABSTRACT (Maximum 200 Words) 

12b. DISTRIBUTION CODE 

The tunable ultrafast laser system with femtosecond and picosecond pulse capability and 1 kHz repetition 

rate has been purchased and installed. Equipment was acquired for ultrafast and photo-gated hole-burning 

studies of materials for frequency and time domain spectral hole burning (SHB) optical storage. The goal is 

directed towards more efficient novel materials for SHB optical storage and photonics devices. Initially, the 

instrument has been used for measurements of the fluorescence decay time for several free-based and metallo- 

naphthalocyanines at temperatures 300 K and 8.5 K. 

14. SUBJECT TERMS 

17. SECURITY CLASSIFICATION 
OF REPORT 

UNCLASSIFIED 

18. SECURITY CLASSIFICATION 
OF THIS PAGE 

UNCLASSIFIED 

NSN 7540-01-280-5500 
DTic 

19. SECURITY CLASSIFICATION 
OF ABSTRACT 

UNCLASSIFIED 

15. NUMBER OF PAGES 
5 

16. PRICE CODE 

20. LIMITATION OF ABSTRACT 

UL 

Standard Form 298 (Rev. 2-89) 
Prescribed by ANSI Std. Z39-18 
298-102 



(DURIP 99) Instrument for Ultrafast and Photogated Spectroscopy 

of Materials for Hole Burning Optical Storage 

Air Force Office of Scientific Research 

Contract/ Grant Number: F49620-99-1-0238 

A. A. Gorokhovsky 

College of Staten Island/CUNY 

Equipment was acquired for ultrafast and photo-gated hole-burning studies of materials 

for frequency and time domain spectral hole burning (SHB) optical storage. The goal is directed 

towards more efficient novel materials for low and high temperature operation of SHB optical 

storage and photonics devices. The state of the art tunable ultrafast laser system with 

femtosecond and picosecond pulse capability and 1 kHz repetition rate has been purchased and 

installed. 

The following items were purchased from Spectra-Physics: 

1. Millennia-Vs-P - Ultra-compact high power diode pumped solid state laser producing >5 W of 

CW output power at 532 nm. 

2. Model 3941-M1S-USP - Regeneratively mode-locked Ti: Sapphire laser in ultra-short-pulse 

configuration with sub 50 fs pulse width. Requires Millennia as pump source. 

3. Merlin-1 -5 kHz Nd: YLF intra-cavity doubled pump laser for use with the Spitfire amplifier. 

4. Spitfire-LPM-UPG - Upgrade kit for long picosecond (>2-l 0 ps) operation. 

5. SSP - Option for single shot autocorrelator for ps measurement. 

6. Model 407A-1 High power optical power meter system. 

7. Spectrum Diagnostic - Tsunami diagnostics package for continuous monitoring of output 

wavelength and spectrum. 

8. OPA-800CFP - Compact femtosecond and picosecond optical parametric amplifier for the 

Spitfire with tuning from 1.1 um to 3.0 p.m. 

9. Model SSA-F - Single shot autocorrelator for fs measurement. 

10. Spitfire-USFPM-1K- 1 kHz Tunable Ti: Sapphire regenerative amplifier with spectral mask for 

use with fs oscillator. ^.mmktvm.._,_..., ~-~.T-r-.ai-iIT- A DISTRIBUTION STATEMENT A 
Approved for Public Release 

Distribution Unlimited / 1)111 U I OZ    040 



Prior to the purchase of this equipment, we have evaluated three laser systems from the leading 

manufactures of the most advanced ultrafast lasers, Clark-MRX, Coherent/Quantronix, and Spectra- 

Physics. We have selected the Spectra-Physics system for better performance and flexibility suitable 

to our research. This system is tunable in the optical communication wavelength region lum - 3 urn, 

as compared to the originally proposed system from Coherent. Items 1 to 9 were purchased using 

the combination of budgets of the actual grant ($190,000) and the other AFOSR funded grant 

($26,725). Item 10 was purchased using CUNY matching funds ($68.275). 

Initially, the instrument has been used for the measurement of the fluorescence decay times 

of several free-based and metallo- naphthalocyanines at temperatures 300 K and 8.5 K. The 

experimental setup is shown in Fig. 1. To excite fluorescence, laser pulses with the length of 2 ps 

and wavelength 400 nm were used. Fluorescence was detected using a ultrafast photodiode and 500 

MHz digital oscilloscope. Time resolution of this detection system was better than 1 ns. A typical 

decay curve is presented in Fig. 2 for 100 cycles of data acquisition. For system 2,11,20,29-tetra- 

tert-butyl-2,3-naphthalocyanine in poly vinyl butyral at 8.5 K, the decay time was found to be 

3.94 ns. 

The instrument will be used for the characterization of prospective materials for multi- 

color SHB storage inaccessible with available laser sources; in particular, for the investigation of 

the materials for ultrafast data readout and single shot data writing capabilities for advanced 

Terabits capacity optical storage and Terabits/sec rate communication devices. Also, this 

instrumentation will be used for studies of multiphoton gated persistent hole-burning in 

prospective organic and metaloorganic materials where intermediate states involve excited Stark or 
11 19 

vibrational levels with short lifetime in the range of 10"   -10"   sec. 
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Fig. 2. Fluorescence decay of H2TBN at 8.5 K, under 
2 pS pulse excitation at 400 nm, lmW/cm2. 


