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A well-known challenge in quantum theory is the description of the measurement process [1,2]. After more 
than one century since the birth of quantum mechanics, this fundamental problem still remains timely. In 
fact, our basic conception of quantum reality depends on how we ultimately solve this problem. The usual 
formulation of quantum mechanics (the so-called orthodox theory) argues that two fundamental laws 
describe the evolution of any system: (i) a unitary and linear law (given for example by the Schrödinger 
equation) when the system evolves without being measured and (ii) a non- unitary and non-linear law (the 
so-called collapse law) when it is being measured. 

In principle, the correct modelling of any electron device within the orthodox theory requires including both 
laws. However, there is a large list of quantum transport models in the literature that do not treat explicitly 
the collapse law, but they only include analytical or numerical solutions of the Schrödinger (parabolic band 
structure) or Dirac (linear band structure) equations. Notice that it is well-known that the measurement 
problem cannot be generally solved in a quantum system by invoking decoherent phenomena (like phonon 
or impurity collisions) alone. One of the reasons that can explain why the measurement problem is usually 
forgotten in the quantum modelling of electron devices is that there is no such problem in classical or semi-
classical modelling. 

In this conference we will explain for which type of observables we can expect to induce erroneous 
predictions of the performance of  quantum  devices when neglecting the measurement problem. Based on 
ergodic arguments, the DC performance of quantum devices does not require the post-evolution of the 
system after measurement and the collapse law can be ignored (like in the successful Landauer model). 
However, the computation of (zero or high frequency) noise through the correlations of the measured 
currents at different times requires the inclusion of the collapse law (see Figs. 1 and 2). Similarly, for high 
frequency (AC) predictions beyond the quasi-static approximation, where a multi-time measurement of the 
current is necessary, the collapse law plays also a significant role (see Figs. 3). 

In this conference we will also argue that there exist alternative valid theories that allow us to solve the 
measurement problem in a rather trivial manner [2-5]. For example, in addition to the wavefunction, 
Bohmian theory introduces well defined quantum trajectories in the description of a quantum state. In this 
way, this theory is able to solve the measurement problem without the need of invoking the collapse law. 
Following these ideas, the group of Dr. Oriols has developed a quantum electron transport simulator, the so-
called BITLLES simulator [6], that can be used to model the DC, AC or high- frequency performance of any 
quantum device without the need of any further conceptual difficulty associated to the quantum 
measurement problem [2-4] (see Figs. 1, 2, 3). 

In summary, we provide two answers to the question posed in the title. First, if you want to use the orthodox 
theory to provide noise and AC predictions beyond the quasi- static approximation you do effectively need 
the collapse law. Contrarily, the answer is no if you choose to model your quantum device with an alternative 
formulation of quantum mechanics. For example, within Bohmian mechanics, a general purpose simulator 
can be developed to provide DC, AC and noise performances of state-of-the- art nanoscale devices without 
the need of invoking the collapse law [2-4]. 
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