Control of spatial correlations: Experimental implementation and its role

on open quantum system dynamics and two-photon imaging
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The control of correlations of paired photons in different degrees of e The state at the output face of the crystal
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tal capability of controlling the spatial correlations in a unique CW-Laser-.o..... . P 4 T\ 2

setup to observe the effects of different types of spatial correla- gt with 9 = (¢5,¢%, ¢/, q/), A is a 4 x 4 real-valued, sym-
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Open quantum system dynamics: we propose an all- Ao =q¢" +qf, o v

optical setup in which a pair of entangled polarization photons Ay = gV cos ds + g cos e Rate of Coincidences:
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is coupled with their transverse momentum degree of freedom, N, sin s + NiSYsin é; — peg” sin s, S, (e, @) = | Byr(cte, )2

which plays the role of a bosonic environment, to simulate an
open quantum system dynamic.
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e Mode function orientation: The angle between the major axis of the biphoton
0,0\ __ % 0 _ . . . .
. . _ . (q%q°%) — (¢%) (q?) , (0o=1z,y) ellipse and the corresponding horizontal axis.
g 3 3 g oo T
0 45 P i
Or A Y o ﬁ — ole
S S S o | o -05 [ 2 220 — elo
Det A [mm] Det A [rm] Det A [mm] Det A [rm] ©) i ) i é c c I ®
o =7 2 o6 5 2 2 -40
Yer-Biphoton, HY Ver-Biphoton, YH Ver-Biphoton, HY Ver-Biphoton, YH c L c -0.6¢ © 0 s R [ ——— - ——
2 \! [ ] i 2 i 2 i T c °
© I 8 _0.7F 2 2 f
| o 00 o 07 5 S -60)
_ _ _ _ o) s o) i 5 L L [
£ s £ £ S © 08 = =
z ° 2 2 2 S -0.5 . S > _45 = -80r
a e o a fa L [ ° % -09F T
-1t f . 0 0 50 100 150 200
\ A0 | -1.00 ‘ ‘ ‘ ]
B e — - %% 50 100 150 200 0 50 100 150 200 o L]
Det A [mim] Det A [mim] Det A [mim] Det A [mim] W, [um] Wp [Um]

e Fxperimental Ghost Images

e Propagated MF
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with the Green function for a 2f-system
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e Auto- and Cross-correlation
that propagates the SPDC photons with a transverse momentum q,, from

the source to a plane located at a distance 2f.
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e The Ghost Image

Spatial Filter
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e Horizontal MF as an initial system-environment state: e Trace distance: For two initial states pg4 the trace distance
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