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PySCF - Python-based Simulations of Chemistry Framework

ﬂ pyscf

The Python-based Simulations of Chemistry Framework (PySCF) is an open-source collection
of electronic structure modules powered by Python. The package provides a simple,
lightweight, and efficient platform for quantum chemistry calculations and methodology
development. PySCF can be used to simulate the properties of molecules, crystals, and
custom Hamiltonians using mean-field and post-mean-field methods. To ensure ease of
extensibility, almost all of the features in PySCF are implemented in Python, while
computationally critical parts are implemented and optimized in C. Using this combined
Python/C implementation, the package is as efficient as the best existing C or Fortran based
quantum chemistry programs. In addition to its core libraries, PySCF supports a rich
ecosystem of Extension modules.
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from import
= .Mole()
l.verbose = 4

.000000
.000000
.000000
l.basis = 'ccpvdz'
.symmetry = 1
.build()

.atom

= f . RHF(
.kernel()

0.000000
0.755453
-0.755453

0.117790
-0.471161
-0.471161"""

Figure 2: PySCF i1+ H.O £ FHIKED

Code Link:

https://github.com/pyscf/pyscf/blob/master/examples/scf/01-h20.py


https://github.com/pyscf/pyscf/blob/master/examples/scf/01-h2o.py

cc-pVDZ Basis Set

cc-pVDZ correlation consistent-polarized Valence Double Zeta

HX—HREHARH Thom Dunning 2 i, & A

CISD Frikthit, ATIA T B S BI5E & HAAARIR. e
7 )5 FH) Hartree-Fock #ii& £ —E— Bt iR N T~

BEMARE. — M REENSIMEHEREFITE /"@\
IR BRI ER . 7 N
MTRBABHRENE—FE_ITLE, ccpVDZ &
BinT 1s, 1p, 1d. cc-pVTZ EAXt s, d, p T
— N eEH, RE fRIT—1
EANELAARA—TEELHF HcopVQZ E4 &
Hartree-Fock st 24 TIX3ET.

Figure 3: cc EAXEREE
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[ } output.txt

max_memory 4000 MB (current use 77 MB)
Freeze 0 electrons in irreps []
10 free electrons in irreps Al A2 Bl B2
Set gradient conv threshold to 3.16228e-05
init E= -75.8567940290301
HOMO (B2) = -0.476831117041992 LUMO (Al) = 0.100670365867412
cycle= 1 E= -75.9877684935077 delta_E= -0.131 |gl= 0.448 |ddm|= 1.31
HOMO (B2) = -0.412741884915759 LUMO (A1) = 0.18637293462829
cycle= 2 E= -76.0177047105898 delta_E= -0.0299 |gl= 0.228 |ddm|= 0.371
HOMO (B2) = -0.500231381922665 LUMO (Al) = 0.180633469054568
cycle= 3 E= -76.0265583251068 delta_E= -0.00885 |g|= 0.0276 |ddm|= 0.133
HOMO (B2) = -0.491558009997777 LUMO (A1) = 0.18536503331794
cycle= 4 E= -76.0267516186304 delta_E= -0.000193 |gl|= 0.0061 |ddm|= 0.0186
HOMO (B2) = -0.4929527850176 LUMO (A1) = 0.185474859203242
cycle= 5 E= -76.0267676311315 delta_E= -1.6e-05 |g|= 0.000822 |ddm|= 0.00729
HOMO (B2) = -0.493207750904407 LUMO (A1) = 0.185381497617016
cycle= 6 E= -76.0267679859081 delta_E= -3.55e-07 |gl|= 0.000143 |ddm|= 0.00122
HOMO (B2) = -0.493246764686087 LUMO (A1) = 0.185380566419011
cycle= 7 E= -76.026767997249 delta_E= -1.13e-08 |gl= 1.4e-05 |ddm|= 0.000256
HOMO (B2) = -0.493243703009544 LUMO (Al) = 0.185379873931622
cycle= 8 E= -76.0267679973667 delta_E= -1.18e-10 |g|= 3.53e-06 |ddm|= 2.45e-05
HOMO (B2) = -0.493243437411919 LUMO (A1) = 0.185379791092986

Extra cycle E= -76.0267679973746 delta_E= -7.87e-12 |g|= 1.62e-06 [ddm|= 5.3e-06

converged SCF energy = -76.0267679973746
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