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Fig. 1. The double interferometer. The filters remove scattered _ T ;';? I ‘ :
particles of type A’ from the B' arm, and vice versa. elastic
scattering
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If we observe only the particle A, we must calculate |< r| W Sh by integrating

over the position of the particle B.

<r WP =|al|¢a(r) <BB>+ | B[ ¢ A (r1)]” <BB>
+2Re[a* B ¢ *a(r) & A (1)) <BB™>]

Assuming the orthonormality of the wavefunction of the particle 2,
interference term vanishes because <B|B'>=0.
Then no interference fringe appears however small the source (collision
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region) size 1s, and however monochromatic the particle beam 1s. 19 fringe!

point source I
This 1s not because the w.f. collapsed, but just \ / |

because of the entanglement of two partlcles o |/
With low-energy electron collision and electron biprisms, we can prepare

to confirm the dissapearance of the fringe[2].
[2] K. Toyoshima et al., Czech. J. Phys. Vol.56 (2006) 1361. 2




Thin crystal film as a beam splitter.
10-nm thick self-supporting Si crystal is reported|3].

mean free path 1s 3.2nm for 2.5keV electron.

(attenuation to 4.4% after 10nm film)

o= T
- smallest Bragg diffraction angle: 2 0 = 4.49° > ﬁ ol >
- relative phase ( v ) : no data availavle, but q
supposed to differ from zero significantly[4]. | Tlé>
Fatal demerit: only single fringe line BS
should be selected to hit the beam 4‘-‘—” /| ’A ‘
splitter. = _too small intensity. |_L\ 11 (HH ”
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