
November 2022 NMR Topic of the Month: The BIRD is the word.

For what does the acronym BIRD stand?
BIRD = BIlinear Rotation Decoupling.

What is the role of the BIRD sequence?
The BIRD sequence is a filter, it removes uncoupled magnetization during the Δ period through T1 relaxation.

How does the BIRD work?

Product-operators can help explain, but the solution at does a poor job.  Instead, a better explanation is found at .  Asρ
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Consider two cases at : and but .  For the uncoupled case , so the S-spinρ
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magnetization is along and will diminish under the spin-lattice relaxation during Δ.  In the latter case,− 𝑧

so the S-spin magnetization is along + and will happily sit there until the final pulse.  During Δ theρ
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anti-phase term will also diffuse and be lost, this is often further ensured by the application of a gradient pulse.  In the
version of the BIRD shown above the Δ time is varied to find the minimum in the uncoupled signal.  If you don’t wait long

enough the uncoupled signal survives the Δ period, but the magnetization that has relaxed back to + during Δ also will be𝑧
detected - so there’s a trade-off.  Keep in mind that a 1H‑13C 1J ≈ 140Hz so 𝜏 ≈ 3.6ms, but Δ may be many seconds.
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