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Fig. 1. D-brane.
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Fig. 3. The equivalence of a closed string tree-level cylinder

amplitude and an open string one-loop annulus amplitude.
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82255, AT A8 UL SCHER [15].
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A Hy PR A B RS DB A] 4R B A FH R R
PIRIFSE TAE. XA D B 28 [ 4k B 0] DL—FE,
AT AAR—BE, Fban—A44 Dp B, 55—~ Dp' X,
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RPIETE S A A E LT, A2 D BEAEAS I /N
FHLRE T 0T LA BOE NI, 2K p < 6.
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D-brane interaction, the open string pair production and its
enhancement plus its possible detection”
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Abstract

This review article reports the recent studies, based on a series of publications by one of the present
authors along with his collaborators, regarding the interaction between two D-branes, the open string pair
production and its possible enhancement in Type II superstring theories. Specifically, computed is the
interaction amplitude between two D-branes, placed parallel at a separation, with each carrying a general
worldvolume constant flux, and discussed are the amplitude properties, say, the repulsive or attractive nature of
the interaction. When at least one of the D-branes carries an electric flux, the interaction amplitude can have
an imaginary part, reflecting the instability of the underlying system via the open string pair production. The
decay rate and the pair production rate are both computed. In addition, the enhancement of the latter is found
when the added electric and magnetic fluxes are correlated in both magnitude and direction in a certain
manner. In particular, when one of the branes is D3 and the other is D1, the corresponding pair production rate
becomes large enough to be tested in an earthbound laboratory. Note that the pair production rate is related to
the brane separation along the direction transverse to both branes, therefore, to the extra-dimensions with
respect to the brane observer. So if the underlying string theory is relevant and the D3 can be taken as our own
4-dimensional world, measuring, say, the electric current due to the pair production and comparing it against
the added electric and magnetic fields to see if the measurements agree with the prediction of the computations.
This can be used to verify the existence of extra-dimensions. Further, this provides also a potential new means

to test the underlying string theory without the need of compactifying it to four dimensions.
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