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Abstract, Novel Polarization configurations in infrared four wave- mixing are proposed and
simulated using the nonlinear exciton equations (NEE). Application to helical peptide.s
demonstrates higher sensitivity than CD to mQlecular chirality.

1~ Introduction

In third order optical teclmiques. three laser pulses internct with the system to
generate the fourth sig11aI pulse~ The \.Yavevcctor Is and polarization 11
configuration of aU four pulses can be varied to obtain different signals (Fig 1).
We demonstrate that chiraIity-~pedfic polarization configurations of the field can
enhance the; sensitivity of the signals to, peptide s.tructure .

Thne.-domain optical response of molecules
The .coherent optical response of molecult:?s is determined by the induced
polarization p.' wbich serves: as the S'ourre in the Maxwell equations for the
generated signal field. The third~order polarization which describes. four-wave
mixing signals is given by[3J:
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X.Y.Zdenote the Cartcsiqn polarization components in the lab frame; x=(r.t) is the
space-time vector representing the times and coordinates of the interactions with
the optical pulses:. E is the optical electric field vectors. Tbe third-order response

. function is.a system property-tensor} which allows to c.alculate the induc.ed

polmization for an.arbitrary incomng pulse configuration.

Within the impu,lsive limit, the Polarization is proportional to the response
function,. which can be calculated using the NonIin~ar Exciton Equations (NEE)
formalism[l J:
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