A quantum mechanical description of optical rotation may be obtained from
second-order time-dependent perturbation theory, which shows that the dipole
moment induced by a plane-polarized wave depends on two terms:
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The trace of this tensor is related to
optical rotatory dispersion (ORD)
and its residues to the circular
dichroism (CD) spectrum for
comparison to experimental data.
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The linear response function for perturbation operators C and D at frequency w is:

(€5 DY) = 5 G P(C(~w), D(+)] |{(01AIC, XD1[0) + 5 (0|AlH, XC,], X2][0)

where the overbar denotes coupled cluster similarity-transformed operators, e.g.:

A

H=ec¢"He
the symbol A denotes the coupled cluster left-hand ground-state wave function,
and the permutation operators C** and P ensure symmetry with respect to

complex conjugation and sign reversal. The perturbed wave functions are
determined by solving the appropriate systems of linear equations:

D (ul (H —w) [p)(v]|X2]0) = —(v|Dl0)
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“We prefer the denotation Coupled-Clutter Method (CCM) since it suggests most
vividly the central features...”

H.J. Monkhorst, Int. J. Quantum Chem. Symp. 11, 421 (1977)
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e Arbitrarily high angular momentum in integrals and derivative integrals

* New coupled cluster codes including RHF, ROHF, UHF, and Brueckner
references with CCSD and CCSD(T) methods.

* Analytic energy gradients for CCSD and CCSD(T) methods.

e Excitation energy methods, including RPA, CIS(D), EOM-CCSD, CC2, and CC3.
e Coupled cluster linear response for dipole polarizabilities and optical rotation.

e Determinant-based Cl methods, including CASSCF, RASSCF, RAS-CI, Full CI.
e Integral direct SCF, MP2, and MP2-R12 energies.

* Diagonal Born-Oppenheimer correction for SCF and Cl wave functions.

e Written in the C and C++ programming languages.

T. Daniel Crawford, C. David Sherrill, Edward F. Valeev, Justin T.
Fermann, Rollin A. King, Matthew L. Leininger, Shawn T. Brown, Curtis
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J. Comp. Chem. 28, 1610-1617 (2007).

Available for download under the GNU GPL at: http://www.psicode.org
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Wavelength B3LYP . CCSD Expt.?

(nm) aug-cc-pVDZ \ aug-cc-pVDZ

589 221.5 192.7
578 231.4 201.3
546 264.3 229.7
436 460.7 400.2

365 752.2 648.2

a Specific rotation in deg/[dm (g/mL)] computed at the B3LYP/6-31G™* optimized geometry.
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