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ON ELECTRON-POSITRON PAIR PRODUCTION BY
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A. Chervyakov ' *, H. Kleinert® **
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A detailed analysis of electron—positron pair creation induced by a spatially nonuni-
form and static electric field from vacuum is presented. A typical example is provided
by the Sauter potential. For this potential, we derive the analytic expressions for vacuum
decay and pair production rate accounted for the entire range of spatial variations. In the
limit of a sharp step, we recover the divergent result due to the singular electric field at the
origin. The limit of a constant field reproduces the classical result of Euler, Heisenberg
and Schwinger, if the latter is properly averaged over the width of a spatial variation.
The pair production by the Sauter potential is described for different regimes from weak
to strong fields. For all these regimes, the locally constant-field rate is shown to be the
upper limit.

IIpenct BieHbI pe3ysbT Thl AET JBHOIO H JIM3 POXIEHUS 9JIEKTPOH-NO3UTPOHHBIX
I p U3 B KyyM , HHAYIUPOB HHBIX IPOCTP HCTBEHHO-HEOXHOPOIHBIM U CT THYECKUM 3JI€K-
TpUYECKHUM TI07IeM. B K yecTBe THIMYHOTO mpuMep p ccM TpuB ercs noteHuu a1 C yrep .
Jlng 9TOro MOTEHLM JI MOIy4eHbl H JIMTUYECKHE BBIP XKEHHS BEPOSATHOCTEH p cIl [ B -
KyyM U POXIEHHMS ®JIEKTPOH-NO3UTPOHHBIX I P BO BCEH OOJI CTU NMPOCTP HCTBEHHBIX B -
pu Luil. B mpenesnie MOTEHLM JIBHOI CTYNEHBKH OHH CT HOBSATCS OECKOHEYHO OONBLIMMHU
BCJIC[CTBHE CHUHIY/IPHOIO IIOBEJEHUS 3JIEKTPUYECKOro Iojd B TOM ciiyd e. Ilporusomno-
JIOXKHBIA MpeJeNn MOCTOSHHOTO 3JIEKTPUYECKOro MO BOCHPOU3BOAMUT KJI CCUYECKHE BBIP -
keHus Dinep , ['eiisenbepr u LlIBuHrep Mg BEpOSTHOCTEH POXIEHUS I p MOCIE CO-
OTBETCTBYIOLLETO yCPEJHEHUs 110 LHIMPHUHE IPOCTP HCTBEHHbIX Mopyiasauuid. Poxnenue nm p
noreHy JjoM C yrep OIMCHIB eTCs JUIS BeeX (PU3MYECKUX PEKUMOB — OT i1 GO 10 CHJIb-
HOU H TNPSKEHHOCTU 3NIEeKTPHYECKOro momnsi. ITomydeHsl mpenenbHo JOMyCTUMBIE 3H YEHHS
IUIS1 BEPOSTHOCTEH P CII I B KyyM U POXAEHUS 3JIEKTPOH-IO3UTPOHHBIX 11 P, UHAYLHPO-
B HHBIX IIPOCTP HCTBEHHO-HEOJHOPOIHBIM 3IEKTPHYECKUM TIOJIEM.
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