Homework 8

Strong stretching behavior of DNA

1. Using the Taylor expansion
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we have
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Therefore, the elongation is
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In handling the first term of the Hamiltonian, we note that
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By comparing the third term in eqn with the other two, we notice that their ratio is
O(t2,t2), so that it is negligible with respect to the other two terms. Summarizing, the
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Hamiltonian can be written as
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2. Introducing the Fourier series in gives
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3. The Fourier expansion of % is simply
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4. Finally,
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