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BASKERVILLES HOUND 
MEETS SCHRÖDINGER CAT

ir Arthur Conan Doyle, the famous creator of the Sherlock 

Holmes detective stories, endowed his famous sleuth 

with master powers in the science of logical deductions. 

Sherlock Holmes is perhaps at the pinnacle of his career 

when he solves the case known as the Adventure of Silver 

Blaze, a story written in 1892:

Gregory (Scotland Yard detective): "Is there any other 
point to which you would wish to draw my attention?"

Holmes: "To the curious incident of the dog in the 
night-time."

Gregory: "The dog did nothing in the night-time."

Holmes: "That was the curious incident."

In that story, it is the clue that the dog had not barked 

during the night of the murder that resolves the crime 

mystery. In other words, the logical deduction that 

solves the case is based on the absence of an event. 

This plot twist has become synonymous with the logical 

inference property that the non-observation of an event 

can bring as much information as the observation of the 

same event. Interestingly, many people believe that the 

name of the unnamed dog in that story is the Baskervilles 

Hound, another famous dog in another Sherlock Holmes 

story, and for the title of this piece, we have played along 

with the doubtful identity of the dog that did not bark.

In 1935, wanting to convince the public at large that 

the state superpositions of quantum mechanics 

deeply violated our intuition about the physical world, 

Erwin Schroedinger, one of the founders of quantum 

mechanics, imagined a cat which would be in a 

superposition of being both alive and dead. While an 

extreme case, it is permissible in quantum mechanics 

to place a very complex system in a superposition of 

two states that are incompatible according to the rules 

of classical logic. The paradox arises from the fact that 

in our everyday world, two events that are mutually 

exclusive, like being alive or dead, are never realized 

at the same time. However, in the world of quantum 

computers, machines that follow Nature’s own logic, 

which is quantum, a quantum bit (aka a ‘qubit’) can be in 

a superposition of the states of 0 and 1. In plain language, 

that means that the bit is both zero AND one at once. But 

a basic law of quantum mechanics stipulates that this 

quality can be true only as long as one does not make 

a measurement of the bit.  In such observations, what is 

known as state collapse takes place: the observation of 

the value of the bit forces it to adopt one of its two states, 

destroying the superposition. 

Yet, the subtle nature of quantum mechanics allows 

for the coexistence of observation and superposition 

in the case of indirect measurements, which exploit 

the “dog that did not bark” effect. One can construct 

measurement schemes in which, instead of directly  

measuring the qubit to see if it is zero or one, one sets 

up an external force that brings the system, if it is in the 

zero state, into an auxiliary state B (for bark). Then, one 

continuously monitors the system and watches if it is in 

state B or not, making sure that this monitoring does not 

acquire any direct knowledge as to whether the system 

is in 0 or 1. Thus, while this continuous monitoring does 

not disturb any superposition of 0 and 1, it still does 

allows one to acquire some knowledge on the qubit.  

The way this works is as follows: contingent on the non-

observation of B, our apparatus acquires the knowledge 

that the qubit must not be in 0, otherwise it would be 

brought up to B by the external force and our apparatus 

would be alerted. 

An experiment performed by our group has recently 

employed this type of indirect measurement to 

demonstrate the continuous and coherent nature 

of quantum jumps. The experiment is based on a 

3-level artificial atom created using a superconducting 

electrical circuit. The ground level G and an excited level 

D which is not coupled to the readout channel (dark 

level) forms a protected qubit which cannot be measured 

directly. The indirect qubit measurement involves the 

auxiliary 3rd level B whose population is monitored 

by the readout channel while a microwave drive tone 

continuously induces transitions from the ground to 

the B level. During the quantum jump, the atom can 

be captured in the superposition of being both 0 and 1, 

hence in a Schroedinger cat state, by conditioning the 

measurement on the non-observation of the system in 

the continuously monitored level B, an event which here 

plays the role of the dog that did not bark.  

The article reporting this experiment, entitled "Catching 

and reversing a quantum jump mid-flight", co-authored 

by Zlatko Minev, Shantanu Mundhada, Shyam Shankar, 

Philip Reinhold, Ricardo Gutierrez-Jauregui, Rob 

Schoelkopf, Mazyar Mirrahimi, Howard Carmichael, and 

Michel Devoret, can be found at arXiv:1803.00545.
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Quantum jumps displayed by experiment on a superconducting three-level atom. The downward blue arrows correspond to a change in 

the measurement record from B to not-B (either G or D), analogous to the “Bark!” of the Baskervilles hound. When the hound doesn’t bark for 

a certain period of time (pink region), then the atom must be in the D level; otherwise, it would should have been brought from the G to the B 

level by the strong microwave drive applied to the atom. The color of the dots results from a real-time quantum-logic assignment.  Data not 

shown demonstrate that the atom is in a coherent superposition of G and D in the pink region—a Schrodinger cat being both dead and alive.
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