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Abstract The superpotential is very important physical observation in the topological string theory,
and it determines the F-term of the low-energy effective theory and the string vacuum structure.
Ooguri-Vafa invariants, as the counting number of BPS states, can be extracted from the
superpotential, giving rise to the energy spectrum of the D-brane system. We compute the
superpotentials and Ooguri-Vafa invariants for complicated D-brane system, namely double D-branes
system, in the parallel and coincident phases using the Type II/F theory duality for the first time.
The coincidence of parallel D-branes leads to the enhancement of gauge symmetry U( 1) X---xU(1)
—U(n) in terms of gauge theory on the worldvolume of the D-branes being known as the phase
transition between the parallel D-brane phase and the coincident D-brane phase. We find the

difference between the Ooguri-Vafa invariants for the two phases giving rise to the distinct spectra. It
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can be viewed as an evidence of the phase transition.

Keywords Type II/F-theory duality; phase transition; superpotential; Ooguri-Vafa invariants
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0 475902 =74 368 368 2 145 346 020 —32 662 588 500 2658555788292/7

1 9 693 000 -1341934 128 39 364 805 520 -598 483 399 680 45342343984 824/7

2 414 -5292 30078 -99360 220806

3 23 368 068 -3211210 008 93999 954 060 —1427 242 984 560 107 934 649 634 916/7

4 11 881 800 -1617528 528 47 142 598 320 -715 850 841 600 4770 486 095 562/7
n,=3,n,\n, 0 1 2 3 4

0 -606 532 212/5 206725740408/5 -10561116492612/5  252235104726006/5 —27677073447524736/35

=30 606 305 112/5 8732757430368/5  —-451295788803552/5 11083486520689776/5  —1217662170543665496/35
-42 519 459 060 11 653973149320 -602 863 030313 460 14 880 114 395505900 -1 633 807 099 939 708 620/7

—-80 315447 832
-48 803 336 460

21853797 373 440 -1 128 740 102 713 440 27 842 988 341 756 880
13260576931 920 -683 089 098 471 360 16 819 047 974 336 400

-3 054 042 321 024 346 560/7
-1 846 575 308 296 356 480/7
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