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Abstract 

We propose a novel hypothesis linking temperature to the frequency of wave function collapse in quantum systems. This framework 
connects thermodynamic entropy, quantum decoherence, and information theory, suggesting that higher temperatures correspond to 
increased wave function collapses due to enhanced environmental interactions. The mathematical models derived herein lay the foundation 
for experimental validation and bridge thermodynamics with quantum mechanics through a unified perspective. 
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Introduction 

Wave function collapse is a central concept in quantum mechanics, signifying the transition from quantum superposition to a definite 

state upon measurement or interaction. Thermodynamics, on the other hand, describes macroscopic phenomena through concepts 

such as temperature, energy, and entropy. Despite their distinct domains, both disciplines converge on the idea of interactions and 

information transfer. This paper explores the hypothesis that temperature, as a measure of kinetic energy, directly influences the 

frequency of wave function collapses in a system. 

Hypothesis and Conceptual Framework 

Temperature and environmental interactions 

Temperature reflects the average kinetic energy of particles in a system. At higher temperatures, particles interact more frequently 

and with greater energy. These interactions, when involving quantum systems, are hypothesized to induce wave function collapses. 

Collapse and information transfer 

Each wave function collapse corresponds to a transfer of information from the quantum domain to the classical domain. Higher 

temperatures, leading to more interactions, are expected to increase the rate of such collapses, effectively acting as a bridge 

between quantum uncertainty and classical determinism. 
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Entropy generation 

Thermodynamic entropy, a measure of disorder, could emerge from the cumulative effect of wave function collapses. This provides 

a potential link between quantum measurement processes and macroscopic entropy [1]. 

Mathematical Model 
Wave function collapse rate 

Let’s define the collapse rate νcollapse as the number of wave function collapses per unit time for a quantum system. 

Assume: 

• νcollapse ∝ Rint , where Rint is the rate of particle interactions.

• Rint ∝ T, where T is the temperature.

Thus: 

 collapse k Tν = ⋅

Where k is proportionality constant determined by system parameters like particle density and interaction cross-sections. 

Thermodynamic entropy and collapse events 

Assume that each collapse contributes a discrete amount of entropy ΔScollapse

  collapse collapseS N S∆⋅=

Where collapseN  is the total number of collapses. 

Given collapse collapseN tν= ⋅ , substituting for νcollapse: 

( ) collapseS T Sk t= ⋅ ⋅ ⋅∆

 This relates thermodynamic entropy to temperature and the number of collapses. 

 Decoherence time and collapse rate 

 The decoherence time τD inversely depends on temperature: 

1
D T

τ ∝

This suggests that at higher temperatures, systems decohere faster, which could imply more frequent collapses. Integrating τD into the 

collapse rate: 
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Stochastic model for collapse events 

Using a Poisson process, the probability of n collapses in a time t at temperature T is: 
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Substituting νcollapse: 

k T tλ = ⋅ ⋅

This connects temperature to probabilistic collapse dynamics. 

Experimental Proposals 

Measuring collapse rates 

Quantum systems (e.g., spin superpositions or particle interference patterns) can be subjected to varying temperatures, and the 

frequency of collapses can be monitored through loss of coherence [2]. 

Quantum decoherence experiments 

Investigate decoherence time τD as a function of temperature. 

Entropy generation analysis 

Study entropy growth in thermodynamic systems where quantum effects dominate and correlate it with collapse rates under 

controlled conditions. 

Applications and Implications 

Bridging quantum and classical domains 

This model provides a statistical and thermodynamic explanation for the quantum-classical transition. 

Connection to holographic principle 

Wave function collapses can be interpreted as information transfers across a holographic boundary, with temperature regulating the 

density of such transfers. 

Unifying framework 

By linking entropy, temperature, and collapse rates, this approach offers a step toward unifying thermodynamics and quantum 

mechanics. 

Conclusion 

The proposed connection between temperature and wave function collapse offers a novel perspective on quantum measurement and 

thermodynamic entropy. Future experiments and simulations can validate this hypothesis, paving the way for deeper insights into the 

interplay of quantum mechanics, thermodynamics, and information theory. 
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