
INFRARED/SUBMILLIMETER DOUBLE RESONANCE AS AN APPROACH TO ATMOSPHERIC REMOTE SENS-ING: MEASUREMENTS AND ENERGY TRANSFER MODELINGJENNIFER HOLT, IVAN R. MEDVEDEV, CHRISTOPHER F. NEESE, and FRANK C. DE LUCIA, De-partment of Physis, 191 W. Woodruff Ave., Ohio State University, Columbus, OH 43210 USA; DANE J.PHILLIPS, ELIZABETH A. TANNER, Kratos Defense and Seurity Solutions - Digital Fusion Solutions Ad-vaned Tehnologies Division, 5030 Bradford Dr. Building I, Suite 210, Huntsville, AL 35805; HENRY O.EVERITT, Army Aviation and Missile RD&E Center, Weapons Sienes Diretorate, Redstone Arsenal, AL35898.While there have been a number of proposals for spetrosopi remote sensing in the millimeter and submillimeter spetral region,pressure broadening at atmospheri pressure has made this dif�ult. There are two major problems. First the linewidths ( 5 GHz) are sobroad that the number of resolution elements in the atmospheri windows is small enough that spei�ity is severely ompromised. Lessobviously, without the narrow Doppler limited lines of laboratory spetrosopy, it is dif�ult to separate the spetral signatures fromother muh larger power variations. We will show that IR/SMM double resonane is an interesting alternative. In this approah, shortinfrared pump pulses modify the submillimeter signature, providing a modulation for detetion. Moreover, the ombination of pumpfrequeny, probe frequeny, and time signature provide a three-dimensional identi�ation matrix for signi�antly inreased spei�ity.Experimental results from a system based on a CO2 TEA laser and fast submillimeter probe will be presented. These results are analyzedin the ontext of a ollisional energy transfer model, with ollisions being dominated by the air whih dilutes the spetrosopi sample.


