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Recently there is a growing interest in studying the interaction of quantum fluids with 
gravitation [1,2]. The expectation expressed in the literature is that the effective 
gravitational coupling constant of these systems might be modified by quantum 
effects leading to a different strength of coupling between the quantum system and 
gravity as that one would expect from classical matter. Also, specific alternative 
theories of gravity claim to predict fluctuations of the gravitational coupling induced 
by matter quantum fluctuations [3]. Such modifications of the gravitational interaction 
could have important technological consequences: even small modifications of 
gravity could give important impacts to nanotechnology ultimately leading to the 
advent of “gravity engineering”.1 Also from the theoretical point of view such 
modifications would be of utmost interest because they would offer the first 
possibility to test the framework of semiclassical quantum gravity [4]. Hence the 
study of gravitating mesoscopic systems should lead to a better understanding of the 
nature of quantum gravity (cf. also [5]). 
Unfortunately, the predictions in the literature are far from being coherent, ranging 
from a reduced interaction to an extreme enhancement of the interaction. These 
seemingly unconnected predictions demonstrate the lack of a comprehensive 
theoretical framework for gravitating mesoscopic systems, which incorporates the 
various predicted effects. This description should build upon the theory of quantum 
fields in a gravitational background which already was investigated intensively [4].  
 
The goal of the proposed study is to review the models for the description of 
mesoscopic quantum systems with the gravitational field, scattered in the literature. A 
clear account of the present knowledge in this area should be given. The study should 
include a detailed presentation of the available calculation techniques for the systems 
under consideration. It should also emphasize open issues and suggest possible further 
directions of theoretical studies. 
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