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SYMANZIK APPROACH IN MODELING
THE INTERACTION OF QUANTUM FIELDS
WITH EXTENDED OBJECTS: SCATTERING

OF DIRAC PARTICLES ON MATERIAL PLANE
Yu.M. Pismak a, 1, O. Yu. Shakhova b

a Saint Petersburg State University, Saint Petersburg, Russia
b International Research Laboratory ©Modern Communication Technologies'

Research and Applications in Finance and Economicsª, Saint Petersburg National Research University
of Information Technologies, Mechanics and Optics, St. Petersburg, Russia

The model is constructed within the Symanzik approach to describe the interaction of ˇelds of
quantum electrodynamics with extended objects. The scattering of a Dirac particle on a homogeneous
and isotropic material plane is studied. Results are obtained and presented for transmission and re	ection
amplitudes of a plane wave, for a given polarization, energy, and momentum, as functions of the model
parameters. The transmission and re	ection coefˇcients are given for particles motion in the orthogonal
to the plane direction.

�μ¸É·μ¥´  ³μ¤¥²Ó ¢ · ³± Ì ¶μ¤Ìμ¤  ‘¨³ ´Î¨±  ¤²Ö μ¶¨¸ ´¨Ö ¢§ ¨³μ¤¥°¸É¢¨Ö ¶μ²¥° ±¢ ´Éμ-
¢μ° Ô²¥±É·μ¤¨´ ³¨±¨ ¸ ¶·μÉÖ¦¥´´Ò³¨ μ¡Ñ¥±É ³¨. ˆ¸¸²¥¤μ¢ ´μ · ¸¸¥Ö´¨¥ ¤¨· ±μ¢¸±μ° Î ¸É¨ÍÒ ´ 
μ¤´μ·μ¤´μ° ¨ ¨§μÉ·μ¶´μ° ³ É¥·¨ ²Ó´μ° ¶²μ¸±μ¸É¨. �¥§Ê²ÓÉ ÉÒ ¶μ²ÊÎ¥´Ò ¨ ¶·¥¤¸É ¢²¥´Ò ¤²Ö  ³-
¶²¨ÉÊ¤ ¶·μÌμ¦¤¥´¨Ö ¨ μÉ· ¦¥´¨Ö ¶²μ¸±μ° ¢μ²´Ò ¤²Ö § ¤ ´´μ° ¶μ²Ö·¨§ Í¨¨, Ô´¥·£¨¨ ¨ ¨³¶Ê²Ó¸ 
¢ § ¢¨¸¨³μ¸É¨ μÉ ¶ · ³¥É·μ¢ ³μ¤¥²¨. ŠμÔËË¨Í¨¥´ÉÒ ¶·μ¶Ê¸± ´¨Ö ¨ μÉ· ¦¥´¨Ö ¶·¨¢¥¤¥´Ò ¤²Ö
¤¢¨¦¥´¨Ö Î ¸É¨Í ¢ ´ ¶· ¢²¥´¨¨, ¶¥·¶¥´¤¨±Ê²Ö·´μ³ ¶²μ¸±μ¸É¨.
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