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BBICTPAUBAHUE Y OPUEHTALIUS INMHEMHBIX MOJIEKYJI JIBYXIIBETHBIMH
TPAINEHUEBU/HBIMU JTASEPHBIMU UMITYJIbCAMU

TeopeTHuecky UCCIEIOBAHO BBICTPAUBAHIE U OPUEHTAIMS IMHEIHBIX MOJIEKYJI C TIOMOIIBIO ABYXIBETHBIX TPATECIIUEBHIHBIX
Ja3epHBIX HUMITYyJIbCOB. [loKa3aHO, 4YTO HCIONB30BAHUE JA3€PHOTO HMIIyJbca C TpamenueBUIHON (opmoit orubaromieit
YBEIMYHUBAET MAKCHMAIIbHYIO CTENICHb BBICTPAUBAHHS IIPU TOH k€ MHTEHCUBHOCTH U JTUTEIBHOCTH 110 CPABHEHHMIO C JIA3€PHBIM
HMITYJIbCOM TayccoBoil popmel. VccnenoBaHo BIMSIHNE JUINTEIEHOCTH UMITYJIbCa HA MAKCHMAJIbHBIE 3HAUCHUSI BHICTPAHBAHUS U
opHeHTanuyu MoyeKky1. [TokazaHo BIMsSHHE TeMIlepaTypHBIX 3P deKToB.
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ALIGNMENT AND ORIENTATION OF LINEAR MOLECULES BY TWO-COLOR
TRAPEZOIDAL LASER PULSES

The alignment and orientation of the linear molecule by the two-color trapezoidal laser pulses were theoretically investigated.
The use of the trapezoidal shape of a laser pulse enhances the maximum alignment degree for the same intensity and duration
comparing to the Gaussian laser pulse. Influence of pulse duration on the maximum degrees of molecule alignment and orientation
was investigated. The influence of temperature effects is shown.

Recently, a rapid growth of theoretical and experimental studies of the alignment and orientation in laser and
combined fields have been seen. The alignment and the orientation of neutral molecules under free of external static
electric field conditions depends on the many laser field parameters such as the intensities, the frequencies, the shapes
and the duration times of laser pulses, time of delay between the pulses.

The envelope shapes used by other authors are mainly the Gaussian, sinz, square shapes. We investigate field-free
molecular alignment and orientation by a two-color laser field with the trapezoidal shape of the pulse [1].

Our results showed that the trapezoidal laser pulse allows to enhance the maximum alignment degree for the same
intensity and duration comparing to the conventional Gaussian laser pulse.

The calculated dependence of the maximum the degrees of alignment ((cos*(0))max) () and orientation
(I{cos(8))|max) (b) (outside the laser pulse) on the pulse duration t, depicted in Fig.1 for different temperatures, shows
the clear periodic structures in the adiabatic regime.
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Fig. 1. The dependence of the maximum the degrees of alignment ({(c0os%(0))max) (a) and orientation (J(cos(0))|max) (b)
on the trapezoidal laser pulse duration . The different temperatures T = 1, 10, 20, 30 K are indicated by a solid,

dashed, dash-dotted and dotted lines respectively.

It is shown that the use of additional preimpulse increases the maximum degree of orientation, and the application
of two-color rather than monochromatic preimpulse leads to a higher maximum degree of orientation. The influence
of change of relative phase between fundamental and second harmonics on orientation of molecules in the case of one
and two impulses was also studied.
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