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                                                                          Abstract
Quantum ghost imaging method for light-absorbing objects is based on the nonlocal correlations of quantum entangled photons. Where an image is constructed by correlating the detection of a photon after its interaction with the object by a stationary detector with the detection of other quantum entangled photon on the camera, which has never interacted with the object. However, this conventional method does not work for transparent phase objects which exhibit a phase shift in the transmitted light without absorbing it [1]. We have introduced quantum ghost imaging of polarization-dependent phase patterns which exhibit a phase shift of transmitted photons depending upon their polarization state [2, 3]. Since the pattern is invisible to these photons therefore, in contrast to conventional ghost imaging methods this new method requires hyper-entanglement of photons. We performed experiments to produce a quantum ghost image of a few millimetres size polarization sensitive phase pattern from a distance of 19.16 meters in free space. Photons are quantum entangled in two different degrees of freedom, which are initially uncoupled and resulting in a hyper-entangled state consisting of Einstein Podolsky Rosen (EPR) entanglement and polarization entanglement. A quantum ghost image is formed by correlating the joint measurements of momentum-polarization of the interacting photon and position-polarization of the non-interacting photon.  In this experiment, position-polarization information of a photon interacting with the pattern is not available. 
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