
AFRL-ML-WP-TP-2007-533 
 
 
HIGH INTENSITY LIGHT 
PROPAGATION IN InAs (Preprint) 
 
Shekhar Guha, Leo Gonzalez, Srinivasan Krishnamurthy,  
and Zhi Gang Yu 
 
 
 
 
JUNE 2006 
 
 
 
 
 
 

 
STINFO COPY 

 
 
 
 
The U.S. Government is joint author of this work and has the right to use, modify, reproduce, 
release, perform, display, or disclose the work. 
 
 
 
MATERIALS AND MANUFACTURING DIRECTORATE 
AIR FORCE RESEARCH LABORATORY 
AIR FORCE MATERIEL COMMAND 
WRIGHT-PATTERSON AIR FORCE BASE, OH 45433-7750 

Approved for public release; distribution unlimited. 



NOTICE 
 
 
 
Using Government drawings, specifications, or other data included in this document for any 
purpose other than Government procurement does not in any way obligate the U.S. Government. 
The fact that the Government formulated or supplied the drawings, specifications, or other data 
does not license the holder or any other person or corporation; or convey any rights or permission 
to manufacture, use, or sell any patented invention that may relate to them.  
 
 
This report was cleared for public release by the Air Force Research Laboratory Wright Site 
(AFRL/WS) Public Affairs Office (PAO) and is releasable to the National Technical Information 
Service (NTIS). It will be available to the general public, including foreign nationals.  
 
 
 
THIS TECHNICAL REPORT IS APPROVED FOR PUBLICATION. 
 
 
 
*//signature//      //signature// 
______________________________________  ______________________________________ 
SHEKHAR GUHA, Ph.D.    MARK S. FORTE, Acting Chief 
Agile IR Limiters     Hardened Materials Branch 
Exploratory Development    Survivability and Sensor Materials Division 
Hardened Materials Branch     
 
 
 
 
//signature// 
______________________________________ 
TIM J. SCHUMACHER, Chief 
Survivability and Sensor Materials Division 
 
 
 
This report is published in the interest of scientific and technical information exchange and its 
publication does not constitute the Government’s approval or disapproval of its ideas or findings.  
 
*Disseminated copies will show “//signature//” stamped or typed above the signature blocks.  
 



 

 
i 

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, 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 suggestions for reducing this burden, to Department of Defense, Washington Headquarters Services, Directorate for Information Operations and Reports (0704-0188), 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 penalty 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-YY) 2.  REPORT TYPE 3.  DATES COVERED (From - To) 

June 2006 Journal Article Preprint  
5a.  CONTRACT NUMBER 

 IN-HOUSE 
5b.  GRANT NUMBER 

4.  TITLE AND SUBTITLE 
 
HIGH INTENSITY LIGHT PROPAGATION IN InAs (Preprint) 

5c.  PROGRAM ELEMENT NUMBER 
62102F 

5d.  PROJECT NUMBER 

4348 
5e.  TASK NUMBER 

RG 

6.  AUTHOR(S) 

Shekhar Guha and Leo Gonzalez (Agile IR Limiters, Exploratory Development) 
Srinivasan Krishnamurthy and Zhi Gang Yu (SRI International) 

5f.  WORK UNIT NUMBER 

 M08R1000 
7.  PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 

 
8.  PERFORMING ORGANIZATION 

  REPORT NUMBER 

Agile IR Limiters, Exploratory Development 
Hardened Materials Branch, Survivability and Sensor 
Materials Division  
Materials and Manufacturing Directorate 
Air Force Research Laboratory 
Wright-Patterson Air Force Base, OH 45433-7750 

- SRI International  

 AFRL-ML-WP-TP-2007-538 

10.  SPONSORING/MONITORING 
AGENCY ACRONYM(S) 
AFRL/MLPJ 

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

Materials And Manufacturing Directorate 
Air Force Research Laboratory 
Air Force Materiel Command 
Wright-Patterson Air Force Base, OH 45433-7750 

11.  SPONSORING/MONITORING 
AGENCY REPORT NUMBER(S) 

 AFRL-ML-WP-TP-2007-538 
12.  DISTRIBUTION/AVAILABILITY STATEMENT 

Approved for public release; distribution unlimited. 
13.  SUPPLEMENTARY NOTES 

The U.S. Government is joint author of this work and has the right to use, modify, reproduce, release, perform, display, or disclose 
the work.  PAO case number AFRL/WS 06-2024, 21 August 2006.  Submitted to the Applied Physics Journal. 

14.  ABSTRACT 
We present our experimental and theoretical results on nonlinear absorption of light in InAs.  The nonlinear variation of 
output intensity as a function of input intensity and time are calculated by solving four coupled rate equations 
simultaneously.  All required quantities, including two-photon absorption, free-carrier absorption, Auger and radiative 
recombination lifetimes, and intrinsic carrier densities, have been obtained from the underlying band structures.  The 
calculated thickness and energy-dependent output intensities in InAs agree very well with the values measured in our 
pump-probe experiments. 

15.  SUBJECT TERMS   

Nonlinear absorption (NLA), Two-photon absorption (TPA), Free-carrier absorption (FCA) 
16.  SECURITY CLASSIFICATION OF: 19a.  NAME OF RESPONSIBLE PERSON (Monitor) 
a.  REPORT 
Unclassified 

b. ABSTRACT 
Unclassified 

c. THIS PAGE 
Unclassified 

17. LIMITATION  
OF ABSTRACT:

SAR 

18.  NUMBER 
OF PAGES 

  14 
 

         Shekhar Guha, Ph.D. 
19b.  TELEPHONE NUMBER (Include Area Code) 

(937) 255-4588 
 Standard Form 298 (Rev. 8-98)   

Prescribed by ANSI Std. Z39-18 

 


















