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Weak Quantum Measurement and Quantum
Information

Jong-Chan LEE, Hyang-Tag LIM, Kang-Hee HONG and
Yoon-Ho KIM

Practical realizations of many interesting and potentially im-
portant applications and ideas in quantum information sci-
ence are strongly tied to our ability to manage the decoher-
ence problem. In this article, we give a rather pictorial de-
scription of the quantum weak measurement and its inter-
esting properties. We then show how the weak quantum
measurement can be used to suppress decoherence and,
hence, to protect quantum states (even entanglement) from

decoherence.
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Fig. 1. “If you want to do a good measurement, you'd better get
a pair of eyeglasses.”
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Box 1 UKIEX vs ITHEH
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Fig. 2. The Schroedinger's cat is alive and dead at the same time.
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Fig. 3. “If | can just weakly measure my weight...” Unfortunately,
in classical mechanics, weak measurement does not exist.
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Fig. 4. Opening the Schroedinger cat box corresponds to the pro-
jection measurement. The outcomes are either the live cat or the
dead cat. Waving the fish near the Schroedinger cat box corre-
sponds to the weak measurement. One outcome is the live cat
(projection measurement) but the other outcome (weak measure-
ment) preserves the essence of the Schroedinger cat, the quan-
tum superposition, as it is impossible to know whether the cat is
dead or alive. Note that the weak gquantum measurement can be
reversed.
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Fig. 5. The “sleeping beauty approach.” A beautiful princess (well,
our guantum state) was lightly hurt (weak measurement) by the
spindle, making her to fall asleep. She then sleeps through the dis-
turbance (decoherence) without aging, after which she was awaken
by a gentle kiss (reversing measurement) by a handsome prince.
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