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Elongation Method

SCF
1) Initialization M, = (A |B,)

M, = (A1B,*C)=(A|S)= (A+A|B,)=(A]B,)

SCF
2) Propagation IM, = (A%|B, +C,) = (A*]S,) = (A2 + A,| B,) = (A°| B,)

SCF

(M, = (A2 ]S, ) = (A" T AL B L) = (A B,)

3) Termination M =(A""|B,_,+tC _)=(A""]|S, )

(HF and KS at restricted, restrited open-shell, unrestricted level of theory for
‘conventional’ and ‘direct’ mode of computation)



Elongation Cut-off Technique
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Elongation Cut-off Technique

M, =(A 1B,) _
L= (AIBC)=(AIS)=(A*+A|B)= (K |B)

M= (A, 1B, +C,) = (A ]S) Z(A, + A By)
M4—(A3|B+c>—<A3|sg)'°°(A3 + A | B,)

e

M= (Ares [ By * Coss) = (Arcs | Sca) = (Arcs *AalBy)
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Energy

M, = (A"]S,)

Fock matrix
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Kohn-Sham Scheme
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fK»=cp .I':\KS=_1A1_§ Z¢+§:I‘¢’J(r2)‘ drz_,_vxc(rl)
| i 2 z N j 12
2=>C,4, F'°C =SCe

V2= (®)VEE) 4 E) e =] F()dr =1
VIE =D (F )V (7)) 4 W,

p
1=21,=2 [F(r)dr

F(F)=2 F.(F) F.(F) = F(F)W.(F) Sw.(F)=1



Elongation cutoff technique at Kohn-Sham level of theory

frozen fragments

active fragments

cut part active part

local exchange-correlation approximation



ey ELG/C BLYP/6-31G

GAMESS
directcalculations.. . . @— ... . —. . ... M . O O
QFMM

70000

60000 —+

50000 +

40000 +

30000 +

CPU time [s]

20000 —+

10000 —+

0 50 100 150 200 250 300

AEg, 5 ~10 Number of Units

AE, ~10°8
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Generalized Elongation Method




Regional Localized Molecular Orbitals
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Occupied MO
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Conclusions:

« Local exchange-correlation approximation doesn’t introduce
significant error

« Step CPU time in ELG/C calculations at KS level of theory is very
small in comparison to the reference KS calculations

 Total CPU time in ELG/C at KS level of theory is almost linear

« ELG/C can lead to huge memory savings
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