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., Wallingford, CT 06492, USA.In re
ent years, the appli
ability of quantum 
hemi
al methods for large system studies has been greatly enhan
ed by the developmentof hybrid QM:MM te
hniques. Despite these advan
ements, exploring the asso
iated potential energy surfa
es 
ontinues to presenttwo key 
hallenges. First, the QM energy and derivative evaluations may be too 
ostly for simulations; and se
ond, the system size formany QM:MM 
ases are too large to effe
tively store or use se
ond-order information, an approa
h often used in QM studies to allowfor larger integration steps and fewer QM evaluations of the potential energy surfa
e. Our most re
ent work is fo
used on over
omingboth 
omputational bottlene
ks. Using surfa
e �tting models together with dire
t Hessian-ve
tor and diagonalization algorithms, we aredeveloping models that 
an a

urately and ef�
iently explore QM:MM potential energy lands
apes for very large systems. Our 
urrentdevelopment status and results from initial appli
ations will be des
ribed.


