January 2022 NMR Topic of the Month: The TANGO Pulse Sequence
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For what does the acronym TANGO stand?
TANGO = Testing for Adjacent Nuclei with a Gyration Operator

What is the role of the TANGO sequence?

The TANGO sequence is a filter, it removes S-spin signals that do not have a J-coupling to an I-spin. This filter is a
common building block within other sequences, as it eliminates large uncoupled signals and details the coupled signals.

How does the TANGO work?

With the initial pulse some of the magnetization is put in the transverse plane and conditioned to either add to or subtract
from the remaining magnetization at the final pulse. To do this, it uses the coupling terms from the free evolutions (t
periods) and a sign change from the m pulse on the | spins to condition half of the magnetization of the S spins. Then the

total S spin magnetization is made transverse with the final pulse. Specifically, where c, = %(yXBO/kBT):
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Notice that if ] = 0 then po=—cl + cSSZ, so no signal. Butift = o then p.=—cl cSSx, so for that timing (and in

the absence of relaxation) the TANGO output looks like a /2-pulse along — ;on the S spins and a m pulse on the | spins.
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