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SHARDULA : Superposition of distinct animals
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IN THE ABSENCE OF ANY
MEASUREMENT, THE
STATE EVOLVES

ACCORDING TO THE

SCHRODINGER’S [l

3
EQUATION, INA (&L :
|

L.
DETERMINISTIC WAY
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Fourth Fostulate (coge @ .!_;" (1 ELECFERE  mOR=id sgenerale specirum ). When the |

physical quantity & 15 measured on a system in the mormualized state | %,
the probability #(a,) of obtaimmmng the non-degenerate eigenvalue a, of the
corresponding observable 4 is

..'-!""||.TI,I )= [ | W)
where | u_ % is the normalized eigenvector of 4 associated with the eigenvalue

”.1 L

* A MEASUREMENT TAKES PLACE WHEN AN

APPARATUS INTERACTS WITH THE SYSTEM UNDER
OBSERVATION

* THIS INTERACTION IS REPRESENTED BY AN
INTERACTION HAMILTONIAN

* APPARATUS + SYSTEM SHOULD EVOLVE ACCORDING
TO SCHRODINGER EQUATION



THE INTERACTION BETWEEN THE SYSTEM UNDER
OBSERVATION AND THE APPARATUS LEADS TO:

* AN ENTANGLEMENT BETWEEN THE STATES OF THE
SYSTEM AND THE APPARATUS

* EXCHANGE OF ENERGY BETWEEN THE SYSTEM’S
FEW DEGREES OF FREEDOM AND INNUMERABLE
DEGREES OF FREEDOM OF THE APPARATUS -

(a) Energy-time uncertainty

(b) Energy fluctuation - General relativity = Metric
fluctuation = Fluctuation in the proper time

(c) Increase in Entropy

* GRAVITY AND QUANTUM THEORY: Is there a Planck
number of degrees of freedom?
Planck mass/electron mass ~ 107(22)
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Many Worlds Theory : But, what about Born rule?
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Quantum Gravity effects and gravitational wave
(GW) detectors

(Amelino-Camelia (1999);...; Dyson (2013); ...;
Parikh, Wilczek and Zahariade, Phys. Rev.Lett.
(2021);....)

* Quantum GW effects on the geodesic deviation
equation

* Characteristic Quantum GW noise and LIGO

The noise depends on the specific quantum state
of the GW
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