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INTRODUCTION

* Question: How many fundamental particles are present in the universe? e g f
+ Approach: 00006008
p charm top || antiup || antichar m || antitop || gluon higgs -
- Fundamental particles in the universe are quantization of fundamental fields. = .2 .8 .2 .2 .2 .2 2]
» Fundamental fields can be visualized as many interacting quantum DOF. (22 22 25

« Background: Probe gravitational effects in guantum systems in the low energy regime. 5 i || i )| it ) atiih) lohio st (9 oo w- v

« Refined question: Can we devise an experiment in the low energy regime to constrain the number of guantum DOF?

» Theoretical framework: Gravitational redshift and gravitational decoherence due to fime dilation.

GRAVITATIONAL RED SHIFT IN EXTENDED QUANTUM SYSTEMS WITH INTERNAL DOF AND DECOHERENCE
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« Scenario: Extended qguantum system with infernal DOF, with a massive particle nearby. Zﬁggﬁ)ﬁ :
« Assumption: T =0, massive particle is brought adiabatically near the system. system :
O
« (A) Total Hamiltonian (hence, the ground state) depends on the redshift profile - the BS, |8
relative position of mass from the spin chain. :
« (B) If mass is prepared in a spatial superposition, the ground state of spin chain is O Massive |q
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. Inference: Low visibility ™= Low overlap b/w GS ™ High decoherence

DECOHERENCE IN SPATIAL SUPERPOSITION OF MASSIVE PARTICLE DUE TO SPIN CHAINS
AODELLING DWW FERENTIAL
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CONSTRAINING THE NUMBER OF QUANTUM DOF
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LIBITING CASE WITH  ———+——+————— + N number of spin chains lying af the same relative position wrt.
SCHWARZCHILD BLACK HOLE |™” the massive particle.
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! 02 « Each contributes equally to the decoherence : MN-0.
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