mp2grad_uhf svl

SIAL MBPT2 GRAD AO2

#

# This SIAL program computes the second-order correction to the density

# and the second-order correction to the energy-weighted density matrix.

# They are written to file to be used in the final gradient construction.

# Author: Victor Lotrich

# Copyright: University of Florida

# This program is licensed under the GPLv2

#

#
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#

# Declare indeces

Bomm e

#
index kiter =1, 100

#
aoindex mu = 1, norb
aoindex nu = 1, norb
aoindex lambda = 1, norb
aoindex sigma = 1, norb

#
moaindex i = baocc, eaocc
moaindex il= baocc, eaocc
moaindex i2= baocc, eaocc
moaindex i3= baocc, eaocc

#
moaindex a = bavirt, eavirt
moaindex al= bavirt, eavirt
moaindex a2= bavirt, eavirt
moaindex a3= bavirt, eavirt

#
mobindex j = bbocc, ebocc
mobindex jl= bbocc, ebocc
mobindex j2= bbocc, ebocc
mobindex j3= bbocc, ebocc

#
mobindex b = bbvirt, ebvirt
mobindex bl= bbvirt, ebvirt
mobindex b2= bbvirt, ebvirt
mobindex b3= bbvirt, ebvirt

#
moaindex p = baocc, eavirt
moaindex pl= baocc, eavirt
moaindex p2= baocc, eavirt
moaindex p3= baocc, eavirt

#
mobindex g = bbocc, ebvirt
mobindex gl= bbocc, ebvirt
mobindex g2= bbocc, ebvirt
mobindex g3= bbocc, ebvirt

#

# Arrays used in transformation for AO2 algorithm



H=

temp Txixi (mu,il,lambda, i)
temp Tlxixi(mu,il, lambda,i)
temp Txxii (mu,nu,il, i)
temp Tixxi(il,nu,lambda, i)
temp Txipi (mu,i,p,1il)
temp Tpipi (pl,i,p,1l)
temp Tlpipi(pl,i,p,1il)
temp T2pipi(pl,i,p,1il)
temp Tixai(i,mu,a,il)
temp Txaii (mu,a,i,il)
temp Tiaai(i,al,a,il)
temp Taaii(a,al,i,il)
temp Txaai (mu,al,a,i)
temp Taaai(a2,a,al,i)
temp Tlaaai(a2,a,al,i
temp Txxai (mu,nu,a,i)

)

served Vxixi (mu,il, lambda, i)
served Vxxii (mu,nu,il, i)
served Viixx (il, i, mu, nu)
served Vixxi(il,nu, lambda, i)
served Vxipi (mu,i,p,1il)
served Vixai(i,mu,a,il)
served Vxaii(mu,a,i,il)

Permanent

served Viaai(i,al,a,il)
served Vaaii(a,al,i,il)
served VSpipi(pl,i,p,1il)
served ASpipi(pl,i,p,il)

temp TxJjxj (mu,jl, lambda,j)
temp Tlxjxj (mu,jl,lambda,]j)
temp Txxjj (mu,nu,jl,J)
temp Tjjxx(jl,nu,lambda,j)
temp Tjxxj (jl,nu,lambda,j)
temp Txjgj (mu,j,q,3jl)
temp Tgjqj (al,j,q,3j1)
temp Tlgjqgj (ql,j,q,3l)
temp T29jq9j (9l,3,q,31)
temp Tjxbj(j,mu,b,jl)
temp Txbjj (mu,b,j,jl)
temp Tjbbj(j,bl,b,31)
temp Tbbjj(b,bl,j,31)

)

)
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temp Txbbj (mu,bl,b, ]
temp Tbbbj (b2,b,bl,J
temp Tlbbbj (b2,b,bl, J)
temp Txxbj (mu,nu,b, )

served Vxjxj (mu,jl,lambda,j)

served Vxxjj (mu,nu,jl, )

served Vjjxx(jl,nu,lambda,j)

served Vjxxj(jl,nu,lambda,j)
(

served Vxjqgj (mu,j,q,Jl)



served Vijxbj (j,mu,b,jl)
served Vxbjj (mu,b,j,jl)

=+

Permanent

served Vijbbj(j,bl,b,j1)
served Vbbijj (b,bl,F,jl)
served VSqgijqgj (gl,J,q,31)
served ASqgijqgj(gl,d,q,31)

H=

temp Txixj (mu,i,nu, )
temp Txigj (mu,i,q,3)
temp Tpiqgj (p,1i,49,3)
temp Tlpiqgj (p,i,49,3)
temp T2piqgj (p,1i,49,3)
temp Tiixx(i,il,mu,nu)
temp Tiixb(i,il,mu,b)
temp Tiibb(i,il,bl,b)
temp Txajj (mu,a,j,jl)
temp Taajj(a,al,j,jl)
temp Txabj (mu,a,b, )
temp Tixxj (i,mu,nu, )
temp Tixbj (i,mu,b, )
temp Tiabj(i,a,b,]J)
temp Taabj(a,al,b,])

served Vxixj (mu,i,nu, )
served Vxiqgj (mu,i,q,])
served Vpiqgj (p,1,9,73)

served Apiqgj(p,1i,9,73)

served Viixb(i,il,mu,b
served Viibb(i,il,bl,b
served Vxajj (mu,a,j,Jjl
served Vixxj (
served Vixbij (

)
)
)
i, mu,nu, )

i,mu,b,J)

Permanent

H= 3=

served Viabj(i,a,b,7J)
served Vaajj(a,al,j,jl)

temp Txbii (mu,b,i,il)
temp Tbbii(b,bl,i,il)
temp Tjbii(j,b,1i,1il)
temp Txbai (mu,b,a,i)
temp Tbbai (b,bl,a,i)

served Vxbii (mu,b,i,il)
Permanent

served Vbbii(b,bl,i,il)

H= 3=

#
End Arrays used in transformation for AO2 algorithm

#
o
#

# Declare one-particle density arrays
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distributed
distributed
distributed
distributed
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Pij aa
Pij bb
Pab aa
Pab_bb
Lai_ aa
Lai bb b 3)
Painew aa(a
Paiold aa(a,i
Painew bb (b, j
Paiold bb
Wab_ aa (
Wab_ Dbb (
Wij aa(d

(
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a,a )
b,bl)
i,11)
Wij_bb(3,31)
Wai aal(a
Wai_bb(b, )
P2 ao (mu,nu)
P2A ao (mu, nu)
P2B_ao (mu, nu)
W2 ao (mu, nu)
Paa ao (mu,nu)
Pbb_ ao (mu, nu)
Whfa (mu, nu)
Whfb (mu, nu)
Dhfa (mu, nu)
Dhfb (mu, nu)
Dhf (mu, nu)
Lxi (mu, i)
Lxj (nu, J)
Yxi (mu, i)
¥xj (nu, J)

1
1
1
1
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local LOxxxi (mu,nu, lambda,i)
local LOxxxj (mu,nu, lambda, j)
temp VOxxxi (mu,nu, lambda, i)
temp VOxxx7j (mu,nu, lambda, Jj)

local

LDhfa (mu, nu)
LDhfb (mu, nu)
local LP2A ao (mu, nu)
local LP2B_ao (mu, nu)
local La(p,mu)

local Lb(g,mu)

local

#

# Declare temporary arrays

temp
temp
temp
temp
temp
temp
temp
temp
temp
temp

Txxxx (mu,nu, lambda, sigma)
TSxxxx (mu, nu, lambda, sigma)
Tlxxxx (mu,nu, lambda, sigma)
Txxxi (mu, nu, lambda, i)
Tlxxxi (mu,nu, lambda, i
T2xxx1 (mu,nu, lambda, i
T3xxx1 (mu,nu, lambda, i
T4xxxi (mu,nu, lambda, i
Txxxj (mu,nu, lambda, J)
Tlxxx7j (mu,nu, lambda, J)

)
)
)
)



temp T2xxxj (mu,nu, lambda, j)
temp T3xxx7j (mu,nu, lambda, Jj)
temp T4xxxj (mu,nu, lambda, j)
temp Txixx (mu,i,nu, lambda)

temp Tlxixx (mu,i,nu,lambda)
temp txxix(nu,mu,i, lambda)

temp txxjx(nu,mu,j, lambda)

temp TxJjxx (mu,j,nu, lambda)

temp Tlxjxx(mu,j,nu,lambda)
temp gaa (mu, i, nu, lambda)

temp gab (mu, i,nu, lambda)

temp gbb (mu, i,nu, lambda)

temp TAxxxi (mu,lambda,nu,il)
temp TBxxxi (mu,lambda,sigma,il)
temp TAxxxJj (mu, lambda,nu,jl)
temp TBxxxJj (mu, lambda,sigma,jl)
temp Tii(i,il)

temp T1ii(i,il)

temp T33 (§,31)

temp T133 (3,31)

temp Taa(a,al)

temp Tbb (b,bl)

temp Tai(a,i)

temp Tlai(a,i)

temp Tbj (b, J)

temp Tl1lbj (b, )

temp Tiiaa(i,il,a,al)

temp Tliiaa(i,il,a,al)

temp Tjjbb(j,jl,b,bl)

temp Tljjbb(j,jl,b,bl)

temp Txi (mu,i)

temp Ixi (mu,i)

temp Ilxi (mu,i)

temp Jxi (mu, i)

temp Kxi (mu, i)
temp TxJj (mu, J)
temp IxJj (mu,3J)
temp Ilxj (mu, )
temp Jxj (mu, J)
temp KxJj (mu, J)
temp Ixx (mu,nu)
temp Ilxx (mu,nu)
temp Jxx (mu,nu)
temp Jlxx (mu,nu)
temp Kxx (mu,nu)
temp Klxx (mu,nu)
temp Ixa (mu,a)
temp Jxa
temp Ixb (mu,b
temp Jxb
temp Kxa
temp Kxb
temp Tpg
temp Txx (m
temp Tlxx (mu,n
temp T2xx(
temp T3xx (mu,n



temp T4xx

temp TOxx

temp T6xx

temp T7xx

temp T8xx (mu,nu

temp T9xx (mu, nu
#

# Declare served arrays

temp AOINT (mu,nu, lambda, sigma)
temp dxl1 (mu,nu,lambda,sigma)
temp dyl (mu,nu, lambda, sigma)
temp dzl (mu,nu, lambda, sigma)
temp dx2 (mu,nu, lambda,sigma)
temp dy2 (mu,nu, lambda, sigma)
temp dz2 (mu,nu, lambda, sigma)
temp dx3 (mu,nu, lambda, sigma)
temp dy3 (mu,nu,lambda, sigma)
temp dz3 (mu,nu, lambda, sigma)
temp dx4 (mu,nu, lambda,sigma)
temp dy4 (mu,nu, lambda, sigma)
temp dz4 (mu,nu, lambda, sigma)
#

# Declare Local arrays

local Xa(lambda,i,sigma,mu)
local Xb(lambda,j,sigma,mu)
local xTa(sigma,mu, lambda, i)
local xTb(sigma,mu, lambda, j)
temp D2 (mu, lambda,nu,sigma)
temp D3 (mu, lambda,nu,sigma)
local Lxixi(mu,il, lambda,i)
local Lxixj (mu,i,lambda,j)
local Lxjxj (mu,jl,lambda,]j)
local Lxxii (mu,nu,il,i)
local Lxxjj (mu,nu,jl,Jj)
local Lixxi(il,nu, lambda,i)
local Lixxj (i,nu,lambda,j)
local Ljxxj(jl,nu,lambda,]j)
local Lxipi(mu,i,p,1il)

local Lpipi(pl,i,p,il)

local Lxaii(mu,a,i,il)

local Laaii(al,a,i,il)

local Lixai(i,mu,a,il)

local Liaai(i,al,a,il)

local Lxjqj
local Lgjqgj
local Lxbjj
local Lbbijj
local Lijxbj
local Lijbbj
local Lxbii
local Lbbii

mu,j,q,Jl
qlljlqul
mu,b,j,Jjl
bl,b,j,Jj1
j,mu,b,Jjl
j,bl,b,jl
mu,b,i,il
bl,b,i,il

AAAAAAAA

)
)
)
)
)
)
)
)



H= 3=

local
local
local
local
local
local
local
local

Lxaj]j
Laajj
Lixbj
Liabj
Liixb
Liibb
Lxig]j
Lpiqgj

mu,a,j,Jjl)
al,a,j,jl)
i,mu,b,J)
j—lalblj)

i,11,mu, b)
i,1i1,bl,b)
mulilqu)
p,i,9,3)
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Lxiai(mu,i,al,il)
Lxjbj (mu, 3j,bl,jl)
Lxibj (mu,i,b,J)

Llxixi(mu,i,nu,il)
Llxjx]j (mu, j,nu,jl)
Llxixj (mu,i,nu,j)

local
local
local
local
local
local

Arrays and scalars used in iterative computation of Dai

distributed
distributed
distributed
distributed
distributed

distributed
distributed
distributed
distributed
distributed

distributed
distributed
distributed
distributed
distributed

distributed
distributed
distributed
distributed
distributed

scalar
scalar
scalar
scalar
scalar
scalar
scalar
scalar
scalar
scalar

scalar
scalar
scalar

bll
bl2
bl3
bl4
bl5
blé
bl7
bl8
bl9
bl10

b22
b23
b24



scalar b25
scalar b26
scalar b27
scalar b28
scalar b29
scalar b210

scalar b33
scalar b34
scalar b35
scalar b36
scalar b37
scalar b38
scalar b39
scalar b310
scalar bd4
scalar b4db
scalar b4é6
scalar b4’
scalar b48
scalar b49
scalar b4l0

scalar bb55
scalar b56
scalar bb57
scalar b58
scalar b59
scalar b510

scalar bo66
scalar bo67
scalar bo68
scalar b69
scalar bo6l0

scalar b77
scalar b78
scalar b79
scalar b710

scalar b88
scalar b89
scalar b810

scalar b99
scalar b910

scalar bl1010

scalar Tbll
scalar Tbl2
scalar Tbl3
scalar Tbl4
scalar Tbl5
scalar Tblo6
scalar Tbl7



scalar Tbls8
scalar Tbl9
scalar Tb1l10

scalar Tb22
scalar Tb23
scalar Tb24
scalar Tb25
scalar Tb26
scalar Tb27
scalar Tb28
scalar Tb29
scalar Tb210

scalar Tb33
scalar Tb34
scalar Tb35
scalar Tb36
scalar Tb37
scalar Tb38
scalar Tb39
scalar Tb310
scalar Tb44
scalar Tb45
scalar Tb4o6
scalar Tb47
scalar Tb4s
scalar Tb49
scalar Tb410

scalar Tbb55
scalar Tb56
scalar Tbb57
scalar Tb58
scalar Tb59
scalar Tb510

scalar Tb66
scalar Tbo7
scalar Thb68
scalar Tb69
scalar Tbo610

scalar Tb77
scalar Tb78
scalar Tb79
scalar Tb710

scalar Thb88
scalar Tb89
scalar Tb810

scalar Tb99
scalar Tb910

scalar Tb1010



scalar cl
scalar c2
scalar c3
scalar c4
scalar cb
scalar c6
scalar c7
scalar c8
scalar c9
scalar cl0

#
# Declare scalars
# _______________
#
scalar etemp
scalar esum
scalar esumaa
scalar esumbb
scalar esumab
scalar ecorraa
scalar ecorrbb
scalar ecorrab
scalar ecorrT
scalar enew
scalar eold
scalar ecrit
scalar ediff
scalar mp2 energy
#
#
BBBBBBBBRRBBBBBBBBRREBBBBBBBRRBEBBBBBBBRERBBBBBBBRRBEBBBBBBBRRBEBBBBBBBREBBBBBBBRB
#
# ___________________________________________________________________________
#
PROC ENERGY
#
esumaa = 0.0
ecorraa = 0.0
PARDO a, al, i, i1l
#
REQUEST VSpipi(a,i,al,il) a
Tpipi(a,i,al,il) = VSpipi(a,i,al,il)
execute energy denominator Tpipi
#
etemp = Tpipi(a,i,al,il)*VSpipi(a,i,al,il)
etemp = 0.25*etemp
esumaa += etemp
ENDPARDO a, al, i, il
#
ecorrbb = 0.0
esumbb = 0.0
PARDO b, bl, 3, jl
#

REQUEST VSgjgj (b,j,bl,jl) b
Tqjqj (b,Jj,bl,31) = VSqjqj(b,j,bl,]jl)
execute energy denominator Tgjgj
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H=

etemp = Tqjqj (b,3j,bl,Jl1)*VSqjqj (b,Jj,bl,j1)
etemp = 0.25*etemp
esumbb += etemp

ENDPARDO b, bl, j, jl

ecorrab = 0.0
esumab = 0.0
PARDO a, b, i, j

REQUEST Vpigj(a,i,b,J) a
Tpiqgj(a,i,b,J) = Vpiqgj(a,i,b,J)
execute energy denominator Tpigj

etemp = Tpigj(a,i,b,]j)*Vpigj(a,i,b,])
esumab += etemp

ENDPARDO a, b, i, j
execute sip barrier
collective ecorraa += esumaa

execute print scalar ecorraa

collective ecorrbb += esumbb
execute print scalar ecorrbb

collective ecorrab += esumab
execute print scalar ecorrab

mp2 energy = ecorraa

mp2 energy += ecorrbb

mp2 energy += ecorrab

execute print scalar mp2 energy
totenerg = mp2 energy
totenerg += scfeneg

execute print scalar totenerg

ENDPROC ENERGY

execute sip barrier
PARDO mu, nu, lambda

allocate LOxxxi (mu,nu, lambda, *)
allocate LOxxxj (mu,nu,lambda, *)

DO sigma



compute integrals AOINT (mu,nu, lambda, sigma)
DO i

VOxxxi (mu, nu, lambda, i) =
AOINT (mu,nu, lambda, sigma) *ca (sigma, i)

LOxxx1i (mu,nu, lambda, i) += VOxxxi (mu,nu, lambda,i)

#

ENDDO i
#

DO
#

VO0xxx7j (mu,nu, lambda, j) =
AOINT (mu,nu, lambda, sigma) *cb (sigma, J)

LOxxx7j (mu, nu, lambda, j) += VOxxxj (mu,nu, lambda, j)

#
ENDDO
#
ENDDO sigma
#
DO 1
#
txixx (lambda, i, mu,nu) = LOxxxi (mu,nu, lambda,i)
txxix (nu,mu, i, lambda) = LOxxxi (mu,nu, lambda,i)
#
DO il
#
Txixi (lambda,i,mu,il) = txixx (lambda,i,mu,nu) *ca(nu,il)
prepare Vxixi (lambda,i,mu,il) += Txixi(lambda,i,mu,il)
#
ENDDO il
#
DO j1
#
Txixj (lambda, i,mu, j1) = txixx(lambda, i,mu,nu) *cb (nu, j1)
prepare Vxixj (lambda,i,mu,jl) += Txixj (lambda,i,mu,jl)
#
ENDDO j1
#
DO il
#
Txxii(nu,mu,i,il) = txxix(nu,mu,i,lambda)*ca(lambda,il)
prepare Vxxii(nu,mu,i,il) += Txxii(nu,mu,i,il)
#
ENDDO il
#
DO il
#
Tixxi(il,nu, lambda,i) = LOxxxi (mu,nu,lambda,i)*ca(mu,il)
prepare Vixxi (il,nu, lambda,i) += Tixxi(il,nu,lambda,i)
#
ENDDO il
#
ENDDO i
#

DO
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H=

txjxx (lambda, j,mu,nu) = LOxxx]j (mu,nu, lambda, j)
txxjx (nu,mu, j, lambda) LO0xxx7j (mu, nu, lambda, J)

DO j1

Txjxj (lambda, j,mu, 31) = txjxx(lambda, j,mu,nu) *cb (nu, j1)
prepare Vxjxj (lambda,j,mu,jl) += Txjxj(lambda,j,mu,jl)

ENDDO j1
DO j1

Txxjj (nu,mu,j,jl) = txxjx(nu,mu,]j,lambda)*cb(lambda,jl)
prepare Vxxjj (nu,mu,j,jl) += Txxjj(nu,mu,j,jl)

ENDDO j1
DO j1

Tjxxj (j1,nu, lambda,j) = LOxxxj (mu,nu,lambda,j) *cb(mu,jl)
prepare Vijxxj(jl,nu,lambda,j) += Tjxxj(jl,nu,lambda,])

ENDDO j1
ENDDO 7
DO j

DO il

Tixxj (1il,nu, lambda,j) = LOxxxj (mu,nu,lambda,j) *ca(mu,il)
prepare Vixxj (il,nu, lambda,j) += Tixxj(il,nu,lambda,j)

ENDDO il
ENDDO 7

deallocate LOxxxi (mu,nu, lambda, *)
deallocate LOxxx7j (mu,nu, lambda, *)

ENDPARDO mu, nu, lambda

execute sip barrier
execute server barrier



execute sip barrier
PARDO mu, i, il
allocate Lxipi(mu,i,*,il)
DO nu
REQUEST Vxixi (mu,i,nu,il) i
DO p
Txipi(mu,i,p,11) = Vxixi (mu,i,nu,il) *ca (nu,p)
Lxipi(mu,i,p,1l) += Txipi(mu,i,p,1il)
ENDDO p
ENDDO nu
DO p
PREPARE Vxipi (mu,i,p,1l) = Lxipi(mu,i,p,1il)
ENDDO p
deallocate Lxipi (mu,i,*,il)
ENDPARDO mu, i, il
execute sip barrier
execute server barrier
discard Vxixi

PARDO p, i, il

allocate Lpipi(*,i,p,11)

DO mu

REQUEST Vxipi (mu,1i,p,1il) i

REQUEST Vxipi (mu,il,p, i) i

Txipi(mu,i,p,1l) = Vxipi (mu,il,p,1)

Txipi(mu,i,p,1l)-= Vxipi (mu,i,p,1il)

Txipi(mu,i,p,11l)*= -1.0

DO pl
#Tpipi(pl,i,p,1il1) = Vxipi(mu,i,p,1l) *ca (mu,pl)
#Tlpipi(pl,i,p,1l) = Vxipi(mu,il,p,1i)*ca(mu,pl)
Tpipi(pl,i,p,11) = Txipi(mu,i,p,1l) *ca (mu,pl)

Lpipi(pl,i,p,1il) += Tpipi(pl,i,p,il)
ENDDO pl

ENDDO mu
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H= 3

DO pl
PREPARE VSpipi(pl,i,p,11l) = Lpipi(pl,i,p,1il)
ENDDO pl
deallocate Lpipi(*,i,p,1il)
ENDPARDO p, i, il
execute sip barrier

execute server barrier
DISCARD Vxipi

execute sip barrier
PARDO mu, i, il
allocate Lxaii (mu,*,i,il)
DO nu
REQUEST Vxxii (mu,nu,i,il) i
DO a
Txaii(mu,a,i,il) Vxxii (mu,nu,i,il) *ca(nu, a)

Lxaii(mu,a,i,il) += Txaii(mu,a,i,il)
ENDDO a

ENDDO nu
DO a
PREPARE Vxaii (mu,a,i,il) = Lxaii(mu,a,i,il)
ENDDO a
deallocate Lxaii (mu,*,i,il)
ENDPARDO mu, i, il

execute sip barrier
execute server barrier

PARDO a, i, il



e H= o3 3

H= 3

allocate Laaii(*,a,i,il)

DO mu
REQUEST Vxaii (mu,a,i,il) i
DO al

Taaii(al,a,i,il) = Vxaii(mu,a,i,il) *ca(mu,al)
Laaii(al,a,i,il) += Taaii(al,a,i,il)

ENDDO al
ENDDO mu
DO al
PREPARE Vaaii(al,a,i,il) = Laaii(al,a,i,il)
ENDDO al
deallocate Laaii(*,a,i,il)
ENDPARDO a, i, il
execute sip barrier

execute server barrier
DISCARD Vxaii

execute sip barrier
PARDO mu, i, il
allocate Lixai(i,mu,*,il)
DO nu
REQUEST Vixxi (i,mu,nu,il) i
DO a

Tixai(i,mu,a,il) = Vixxi(i,mu,nu,il) *ca (nu, a)
Lixai(i,mu,a,il) += Tixai(i,mu,a,il)
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EEE

EEE

ENDDO a
ENDDO nu
DO a
PREPARE Vixai(i,mu,a,il) = Lixai(i,mu,a,il)
ENDDO a
deallocate Lixai (i, mu,*,1il)
ENDPARDO mu, i, il
execute sip barrier
execute server barrier
DISCARD Vixxi
PARDO a, 1i, il
allocate Liaai(i,*,a,il)
DO mu
REQUEST Vixai(i,mu,a,il) 1i
DO al

Tiaai(i,al,a,il) = Vixai(i,mu,a,il)*ca(mu,al)
Liaai(i,al,a,il) += Tiaai(i,al,a,il)

ENDDO al
ENDDO mu
DO al
PREPARE Viaai(i,al,a,il) = Liaai(i,al,a,il)
ENDDO al
deallocate Liaai(i,*,a,il)
ENDPARDO a, i, il
execute sip barrier

execute server barrier
DISCARD Vixai
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PROC TRAN QJQJ
execute sip barrier
PARDO mu, j, Jjl
allocate Lxjgj(mu,j,*,jl)
DO nu
REQUEST Vxjxj (mu, j,nu,jl) j
DO g

Txjqgj (mu,j,q,Jl) = Vxjxj (mu, j,nu,jl) *cb (nu,q)
Lxjqj (mu,j,q,31) += Txjgj(mu,j,q,Jjl)

ENDDO g
ENDDO nu
DO g
PREPARE Vxjqgj (mu,j,q,3l) = Lxjgj(mu,j,q,jl)
ENDDO g
deallocate Lxijqgj (mu,j,*,jl)
ENDPARDO mu, j, Jjl
execute sip barrier
execute server barrier
DISCARD Vxjxj
PARDO q, j, Jjl
allocate Lgjgj(*,3,q9,31)
DO mu
REQUEST Vxjqj (mu,3j,q,31)
REQUEST Vxjqj (mu, 31, q,]
Txjqj (mu,j,q,31l) = Vxjqgj(mu,jl,q,]
(mu

Txjqj (mu,j,q,Jl)-= Vxjgj(mu,j,q,Jjl
Txjqgj (mu,j,q,jl)*= -1.0

)
)
)

DO gl

#Tajaj (gql,3j,q,31) = Vxjqgj (mu,Jj,q,Jjl) *cb (mu,gql)
#Tlajgj (ql,3,49,31) = Vxjqgj (mu,3jl,q,J) *cb (mu,gql)
#quqj(qlljlqul) - qujqj(qlljlqul)
Tqjqj (ql,J,q,31) = Txjqj (mu,3j,q,Jl) *cb (mu,ql)
quqj qlljlqul) += quqj(qlljlqul)

—_— o~
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ENDDO gl
ENDDO mu
DO gl
PREPARE VSqjqj(ql,J,q,J1) = Lajgj(ql,3j,q,31)
ENDDO gl
deallocate Lgjgj(*,3,d9,31)
ENDPARDO g, j, Jjl
execute sip barrier

execute server barrier
DISCARD Vxjgj

execute sip barrier
PARDO mu, j, jl
allocate Lxbjj (mu,*,3j,jl)
DO nu
REQUEST Vxxjj (mu,nu,j,jl) j
DO b

Txbjj (mu,b,j,jl) = Vxxjj(mu,nu,j,jl)*cb(nu,b)
Lxbjj (mu,b,j,Jjl) += Txbjj (mu,b,j,jl)

ENDDO b
ENDDO nu
DO b

PREPARE Vxb3jj (mu,b,3,jl) = Lxbjj (mu,b,3,3l)
ENDDO b

deallocate Lxbjj(mu,*,j,jl)
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ENDPARDO mu, j, jl

execute sip barrier
execute server barrier

PARDO b, j, j1
allocate Lbbjj(*,b,3,731)
DO mu
REQUEST Vxbjj (mu,b,j,jl) jJ
DO bl

Tbbjj (bl,b,3,31l) = Vxbjj(mu,b,j,Jjl)*cb(mu,bl)
Lbbjj (bl,b,3j,31) += Tbbjj(bl,b,Jj,Jl)

ENDDO bl
ENDDO mu
DO bl
PREPARE Vbbijj (bl,b,j,jl) = Lbbjj(bl,b,3,jl)
ENDDO bl
deallocate Lbbjj(*,b,j,31)
ENDPARDO b, j, Jj1
execute sip barrier

execute server barrier
DISCARD Vxbijj

execute sip barrier

PARDO mu, Jj, Jjl
allocate Ljxbj(j,nu,*,jl)
DO nu

REQUEST Vijxxj (j,mu,nu,jl) jJ
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DO b

Tixbj (§,mu,b,31) = Vixxj (3, mu,nu,jl)*cb(nu,b)
Lixb3j (§,mu,b,jl) += Tixbj (j,mu,b,3l)

ENDDO b
ENDDO nu
DO b
PREPARE Vjxbj (j,mu,b,jl) = Ljxbj(j,mu,b,jl)
ENDDO b
deallocate Lijxbj (j,nu,*,3jl)
ENDPARDO mu, j, jl
execute sip barrier
execute server barrier
DISCARD Vjxxj
PARDO b, j, jl
allocate Ljbbj(j,*,b,Jl)
DO mu
REQUEST Vixbj (j,mu,b,jl) I
DO bl

Tibbj (§,bl,b,§1) = Vixbj(j,mu,b,31)*cb (mu,bl)
Ljbbj(j,bl,b,3jl) += Tjbbj(j,bl,b,jl)

ENDDO bl
ENDDO mu
DO bl
PREPARE Vijbbj(j,bl,b,jl) = Ljbbj(j,bl,b,jl)
ENDDO bl
deallocate Lijbbj(j,*,b,31)
ENDPARDO b, j, Jj1
execute sip barrier

execute server barrier
DISCARD Vjxbj



EEE

H= =

ENDPROC TRAN JBBJ

execute sip barrier
PARDO mu, i, il
allocate Lxbii(mu,*,i,il)
DO nu
REQUEST Vxxii (mu,nu,i,il) i
DO b

Txbii(mu,b,i,il) = Vxxii(mu,nu,i,il) *cb(nu,Db)
Lxbii(mu,b,1i,1il) += Txbii(mu,b,i,il)

ENDDO b
ENDDO nu
DO b
PREPARE Vxbii (mu,b,i,il) = Lxbii(mu,b,i,il)
ENDDO b
deallocate Lxbii (mu,*,i,il)
ENDPARDO mu, i, il
execute sip barrier
execute server barrier
DISCARD Vxxii
PARDO b, i, il
allocate Lbbii(*,b,i,1i1)
DO mu
REQUEST Vxbii (mu,b,i,il) 1
DO bl

Tbbii (bl,b,1i,il) = Vxbii(mu,b,i,il)*cb(mu,bl)
Lbbii (bl,b,1i,1il) += Tbbii(bl,b,i,il)

ENDDO bl
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ENDDO mu
DO bl
PREPARE Vbbii (bl,b,i,il) = Lbbii(bl,b,i,il)
ENDDO bl
deallocate Lbbii(*,b,1i,il)
ENDPARDO b, i, il
execute sip barrier

execute server barrier
DISCARD Vxbii

execute sip barrier
PARDO mu, j, jl
allocate Lxajj (mu,*,3j,jl)
DO nu
REQUEST Vxxjj (mu,nu,j,jl) j
DO a

Txajj (mu,a,j,jl) = Vxxjj(mu,nu,j,jl)*ca(nu,a)
Lxajj (mu,a,j,Jjl) += Txajj(mu,a,j,jl)

ENDDO a
ENDDO nu
DO a
PREPARE Vxajj(mu,a,j,Jjl) = Lxajj(mu,a,j,jl)
ENDDO a
deallocate Lxajj (mu,*,J,31)

ENDPARDO mu, j, jl
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execute sip barrier
execute server barrier
DISCARD Vxx7jj
PARDO a, j, jl
allocate Laajj(*,a,Jj,Jjl)
DO mu
REQUEST Vxajj (mu,a,j,31) 7

DO al

Taajj(al,a,j,jl) = Vxajj(mu,a,j,jl)*ca(mu,al)
Laajj(al,a,j,Jjl) += Taajj(al,a,j,jl)

ENDDO al
ENDDO mu
DO al
PREPARE Vaajj(al,a,j,jl) = Laajj(al,a,j,jl)
ENDDO al
deallocate Laajj(*,a,j,jl)
ENDPARDO a, j, Jjl
execute sip barrier

execute server barrier
DISCARD Vxajj

execute sip barrier

PARDO mu, i, J
allocate Lixbj(i,mu,*,J)
DO nu

REQUEST Vixxj (i,mu,nu,j) 1
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DO b

Tixbj (i, mu,b,3) = Vixxj(i,mu,nu,j)*cb(nu,b)
Lixb3j (i,mu,b,j) += Tixbj (i,mu,b,7)

ENDDO b
ENDDO nu
DO b
PREPARE Vixbj (i,mu,b,j) = Lixbj (i,mu,b,])
ENDDO b
deallocate Lixbj (i,mu,*,J)
ENDPARDO mu, i, 7
execute sip barrier
execute server barrier
DISCARD Vixxj
PARDO b, i, 7
allocate Liabj(i,*,b,7)
DO mu
REQUEST Vixbj (i,mu,b,j) i
DO a

Tiabj(i,a,b,j) = Vixbj(i,mu,b,j) *ca(mu,a)
Liabj(i,a,b,3j) += Tiabj(i,a,b,])

ENDDO a
ENDDO mu
DO a
PREPARE Viabj(i,a,b,j) = Liabj(i,a,b,])
ENDDO a
deallocate Liabj(i,*,b,J)
ENDPARDO b, 1i, j
execute sip barrier

execute server barrier
DISCARD Vixbj
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ENDPROC TRAN TABJ

execute sip barrier
PARDO mu, i, il
allocate Liixb(i,il,mu,*)
DO nu
REQUEST Viixx(i,il,mu,nu) i
DO b

Tiixb(i,il,mu,b) = Viixx (i, il,mu,nu) *cb (nu,b)
Liixb(i,il,mu,b) += Tiixb(i,il,mu,b)

ENDDO b
ENDDO nu
DO b
PREPARE Viixb(i,il,mu,b) = Liixb(i,il,mu,b)
ENDDO b
deallocate Liixb(i,il,mu, *)
ENDPARDO mu, i, il
execute sip barrier
execute server barrier
DISCARD Viixx
PARDO b, i, il
allocate Liibb (i, i1, *,b)
DO mu
REQUEST Viixb(i,il,mu,b) i
DO bl

Tiibb(i,il,bl,b) = Viixb(i,il,mu,b)*cb (mu,bl)
Liibb(i,il,bl,b) += Tiibb(i,il,bl,b)

ENDDO bl
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ENDDO mu
DO bl
PREPARE Viibb(i,il,bl,b) = Liibb(i,il,bl,b)
ENDDO bl
deallocate Liibb (i, il, *,b)
ENDPARDO b, i, il
execute sip barrier

execute server barrier
DISCARD Viixb

execute sip barrier
PARDO mu, i, 7
allocate Lxigj (mu,i,*,J)
DO nu
REQUEST Vxixj (mu,i,nu,j) 1
DO g

Txigj (mu,i,q,]j) = Vxixj (mu,i,nu,])*cb(nu,q)
Lxigj (mu,i,q,]j) += Txiqgj (mu,i,q,])

ENDDO g
ENDDO nu
DO g
PREPARE Vxigj (mu,1i,q,3j) = Lxiqgj(mu,i,q,3)
ENDDO g
deallocate Lxiqgj (mu,i,*,J)

ENDPARDO mu, i, j
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execute sip barrier
execute server barrier
DISCARD Vxixj
PARDO q, i, ]
allocate Lpigj(*,1i,q9,3)
DO mu
REQUEST Vxiqgj (mu,i,q,3j) i

DO p

Tpigj (p,1i,9,3) = Vxiqgj(mu,i,q,J) *ca(mu,p)
Lpigj (p,i,q9,3) += Tpigj(p,i,q9,3)

ENDDO p
ENDDO mu
DO p
PREPARE Vpiqgj(p,i,9,3) = Lpigj(p,i,9,7)
ENDDO p
deallocate Lpigj(*,i,q9,3)
ENDPARDO q, i, j
execute sip barrier

execute server barrier
DISCARD Vxigj

CALL TRAN XXIT
CALL TRAN PIPI
CALL TRAN AATI
CALL TRAN TAAT

CALL TRAN_ QJQJ
CALL TRAN BBJJ
CALL TRAN JBBJ
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CALL TRAN PIQJ
CALL TRAN AAJJ
CALL TRAN TABJ

CALL TRAN BBII

PROC TRAN UHF

CALL TRAN PPPP
CALL ENERGY

ENDPROC TRAN UHF

PARDO mu, nu, i
Ixi(nu,i) = 0.0
DO il

Ilxi(nu,i) = ca(nu,il)*fock a(i,il)
Ixi(nu,i) -= Ilxi(nu,i)

ENDDO i1l

Tpqg (mu, nu) = ca(mu,i)*Ixi(nu,1i)
PUT Whfa (mu,nu) += Tpg(mu,nu)

ENDPARDO mu, nu, i

PARDO mu, nu, J
Ixj(nu,j) = 0.0
DO j1

I1xj (nu,j) = cb(nu,jl)*fock b(j,31)
Ixj(nu,j) -= IlxJj(nu,]J)

ENDDO j1

Tpg (mu, nu) = cb(mu,j)*Ix]j(nu,j)



PUT Whfb (mu,nu) += Tpg(mu,nu)

#
ENDPARDO mu, nu, J
execute sip barrier
#
ENDPROC WHFDENS
B e
#
B o
#
PROC HFDENS
0 mmmm e
#
PARDO mu, nu, i
#
Txi (nu, i) = ca(nu, i)
Tpg (mu, nu) = ca(mu,i)*Txi(nu, i)
PUT Dhfa (mu,nu) += Tpg(mu,nu)
#
ENDPARDO mu, nu, i
#
PARDO mu, nu, J
#
Txj (nu, ) = cb(nu,j)
Tpg (mu, nu) = cb(mu, j) *Tx]j (nu, J)
PUT Dhfb (mu,nu) += Tpg(mu,nu)
#
ENDPARDO mu, nu, J
#
ENDPROC HFDENS
e
#
PROC DI1TRANS
B e
#
# Contract with the derivative integrals
B o
#
PARDO mu, nu
#
GET P2A ao (mu, nu)
GET P2B_ao (mu, nu)
GET DHFA (mu, nu)
GET DHFB (mu, nu)
#
Tpg (mu, nu) = DHFA (mu, nu)
Tpg (mu, nu) += DHFB (mu, nu)
Tpg (mu,nu) += P2A ao (mu,nu)
Tpg (mu,nu) += P2B_ao (mu,nu)
#
EXECUTE HCONT1 Tpg(mu,nu)
#
ENDPARDO mu, nu
#



ENDPROC DI1TRANS

# _______________
#
# ___________________________________________________________________________
#
PROC S1TRANS
# ____________
#
# Contract with the derivative integrals
# ______________________________________
#
PARDO mu, nu
#
GET W2 ao (mu, nu)
GET WHFa (mu, nu)
GET WHFD (mu, nu)
#
Tpqg (mu, nu) = W2 ao (mu,nu)
Tpg (mu,nu) += WHFa (mu, nu)
Tpg (mu,nu) += WHFb (mu, nu)
#
EXECUTE SCONT1 Tpg(mu,nu)
#
ENDPARDO mu, nu
#
# ___________________________________________________________________________
#
ENDPROC S1TRANS
# _______________
#
# ___________________________________________________________________________
#

# The following procedure computes the contribution to Lai which
# depends on the VVVO integrals directly.

#
PROC LAIAO1
# ___________
#
# Zero-out half backtransform vvoo integral arrays.
# _________________________________________________
#
execute sip barrier
#
PARDO mu, nu, i, il
txixi(mu,i,nu,il) = 0.0
PREPARE Vxixi (mu,i,nu,il) = txixi(mu,i,nu,il)
ENDPARDO mu, nu, i, il
#
PARDO mu, nu, i, j
tXin(mulilnulj) = 0.0
PREPARE Vxixj (mu,i,nu,]j) = txixj (mu,i,nu,])
ENDPARDO mu, nu, i, J
#

PARDO mu, nu, Jj, jl



.

txjxj (mu, j,nu,jl) = 0.0

PREPARE Vxjxj (mu,j,nu,jl) = txjxj(mu,j,nu,jl)

ENDPARDO mu, nu, j, Jjl
execute server barrier

First half backtransform vvoo integrals

PARDO al, 1, il
allocate Lxiai(*,i,al,il)

DO a

REQUEST VSpipi(a,i,al,il)
Tpipi(a,i,al,il) = VSpipi(a,i,al,il)
execute energy denominator Tpipi(a,i,al,il)

DO mu

Txipi(mu,i,al,il) = Tpipi(a,i,al,il) *ca (mu,a)
Lxiai(mu,i,al,il) += Txipi(mu,i,al,il)

ENDDO mu

ENDDO a

DO mu

PREPARE Vxipi (mu,i,al,il) = Lxiai(mu,i,al,il)

ENDDO mu
deallocate Lxiai(*,i,al,il)
ENDPARDO al, 1, il

execute sip barrier
execute server barrier

PARDO mu, i, il
allocate Llxixi(mu,i,*,il)
DO al
REQUEST Vxipi(mu,i,al,il) i

DO nu

Txixi (mu,i,nu,il) = Vxipi (mu,i,al,il) *La(al,nu)

ca(nu,al)

Llxixi(mu,i,nu,il) += Txixi (mu,i,nu,il)

i

#



ENDDO nu
ENDDO al
DO nu
PREPARE Vxixi (mu,i,nu,il) = Llxixi(mu,i,nu,il)
ENDDO nu
deallocate Llxixi(mu,i,*,il)
ENDPARDO mu, i, il

BBBB spin case

PARDO bl, j, jl

allocate Lxjbj(*,3,bl,jl)

DO b
REQUEST vsgjgj (b, j,bl,31) j
Tgjqgj (b,3,b1,31) = VSgjqgj(b,j,bl,jl)

execute energy denominator Tqgjgj(b,Jj,bl,jl)
DO mu

Txjqgj (mu,3j,bl,jl) = Tgjqgj(b,3j,bl,3jl)*cb(mu,b)
Lxjbj (mu, j,bl,3jl) += Txjgj (mu,j,bl,jl)

ENDDO mu
ENDDO b
DO mu
PREPARE Vxjqgj (mu,j,bl,jl) = Lxjbj (mu,j,bl,jl)
ENDDO mu
deallocate Lxjbj(*,]j,bl,31)
ENDPARDO bl, j, j1

execute sip barrier
execute server barrier

PARDO mu, Jj, jl
allocate Llxjxj (mu,j,*,jl)
DO bl

REQUEST Vxijqgj (mu,3j,bl, 1) j



#

DO nu
#
Txjxj (mu, j,nu,jl) = Vxjqgj (mu,j,bl,Jl)*Lb(bl,nu) #
cb (nu,bl)
Llxjx]j (mu, j,nu,jl) += Txjxj (mu,j,nu,jl)
#
ENDDO nu
#
ENDDO bl
#
DO nu
#
PREPARE Vxjxj (mu,j,nu,jl) = Llxjxj (mu,j,nu,jl)
#
ENDDO nu
#
deallocate Llxjxj (mu,j,*,Jl)
#
ENDPARDO mu, Jj, Jj1
#
# AABB spin case
# ______________
#
PARDO b, i, 7
#
allocate Lxibj(*,1i,b,])
#
DO a
#
REQUEST Vpigj(a,i,b,j) 1
Tpigj (a,i,b,3) = Vpigj(a,i,b,3J)
execute energy denominator Tpigj(a,i,b,3J)
#
DO mu
#
Txigj (mu,i,b,3j) = Tpigj(a,i,b,]j)*ca(mu,a)
Lxibj (mu,i,b,j) += Txigj (mu,i,b,])
#
ENDDO mu
#
ENDDO a
#
DO mu
#
PREPARE Vxiqgj (mu,i,b,]j) = Lxibj(mu,i,b,]J)
#
ENDDO mu
#
deallocate Lxibj(*,i,b,J)
#
ENDPARDO b, i, J
#
execute sip barrier
execute server barrier
#

PARDO mu, i, J
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allocate Llxixj(mu,i,*,7J)

DO Db
REQUEST Vxiqgj (mu,i,b,j) i
DO nu

Txix]j (mu, i, nu, J) = Vxiqgj (mu,i,b,J) *Lb(b,nu) # cb(nu,b)
Llxixj (mu,i,nu,j) += Txixj (mu,i,nu,])

ENDDO nu
ENDDO b
DO nu
PREPARE Vxixj (mu,i,nu,]j) = Llxixj (mu,i,nu,])
ENDDO nu
deallocate Llxixj (mu,i,*,J)
ENDPARDO mu, i, J
create Lxi
create LxJ
execute sip barrier

execute server barrier

Perform intermediate contraction to get contribution to Lxi and Lxj

PARDO mu, lambda, sigma

allocate xa(lambda, *,sigma, mu)
allocate xb(lambda, *, sigma, mu)
allocate xTa(sigma,mu, lambda, *)
allocate xTb(sigma,mu, lambda, *)

Form Xa
DO 1i
Tlxixx (sigma, i, lambda,mu) = 0.0
DO il
REQUEST Vxixi (lambda, i, sigma,il) 1
REQUEST Vxixi(sigma, i, lambda,il) i
Txixi(lambda,i,sigma,il) = Vxixi(lambda,i,sigma,il)
Tlxixi (lambda,i,sigma,il) = Vxixi(sigma,i,lambda,il)
Txixi(lambda,i,sigma,il) -= Tlxixi(lambda,i,sigma,il)



Txixx (lambda, i, sigma, mu)
Txixi (lambda, i, sigma,il) *La(il,mu) # ca (mu,
Txixx (lambda, i, sigma, mu)

il)

* =

0.5

i

xa (lambda, i, sigma, mu) += Txixx (lambda, i, sigma,mu)
#
ENDDO il
#
DO j
#
REQUEST Vxixj (sigma, i, lambda, Jj)
#Txixx (lambda, i, sigma,mu) =
Vxixj (sigma, i, lambda, j) *cb (mu, j)
Txixx (sigma, i, lambda, mu) =
Vxixj (sigma, i, lambda, j) *Lb (j,mu)
Tlxixx (sigma, i, lambda,mu)-= Txixx(sigma, i, lambda,mu)
#
ENDDO 7
#
Txixx (lambda, i,sigma,mu) = Tlxixx(sigma,i, lambda,mu)
xa (lambda, i, sigma, mu) += Txixx (lambda, i, sigma,mu)
xTa (sigma,mu, lambda, i) = xa(lambda,i, sigma,mu)
#
ENDDO i
#
# Form Xb
e
#
DO jJ
#
Tlxxx7j (lambda,mu, sigma,j) = 0.0
#
DO j1
#
REQUEST Vxjxj (lambda, j, sigma, j1)
REQUEST Vxjxj (sigma, j, lambda, j1)
#
Txjx]j (lambda, j,sigma,jl) = Vxjxj(lambda,]j,sigma,]jl)
Tlxjx]j (lambda, j,sigma, jl) = Vxjxj(sigma,j,lambda,jl)
Txjx]j (lambda, j,sigma,jl) -= Tlxjx]j(lambda,]j,sigma,jl)
#

Txjxx (lambda, j, sigma, mu)
Txjxj (lambda, j,sigma,jl) *Lb (Jj1,mu) # cb (mu,
Txjxx (lambda, j, sigma, mu)

xb (lambda, j, sigma, mu)
#
ENDDO 71
#
DO i
#
REQUEST

#Txjxx (lambda, j, sigma, mu)
Vxixj (lambda, i, sigma, j) *ca (mu, i)
Txxxj (lambda,mu, sigma, j)
Vxixj (lambda, i, sigma, j) *La (i, mu)
Tlxxx]j (lambda,mu, sigma, j)
#
ENDDO 1

j1)
*

=

+=

0.5
Txjxx (lambda, j, sigma, mu)

Vxixj (lambda, i, sigma, Jj)

Txxxj (lambda,mu, sigma, j)

i



Txjxx (lambda, j, sigma,mu) = Tlxxx]j (lambda,mu,sigma,]j)
xb (lambda, j, sigma, mu) += Txjxx (lambda, j, sigma,mu)
xTb (sigma, mu, lambda, j) = xb(lambda, j, sigma,mu)
#
ENDDO 7
#
DO nu
#
compute integrals aoint (nu,sigma,mu, lambda)
#
# Finish Lxi
# __________
#
DO 1
#

#Ixi(nu,1i) =
xa (lambda, i, sigma,mu) *aoint (mu, lambda, nu, sigma)
Ixi(nu,i) =
aoint (nu, sigma,mu, lambda) *xTa (sigma, mu, lambda, i)
PUT Lxi(nu,i) += Ixi(nu,i)

#
ENDDO 1
#
# Finish Lxj
# __________
#
DO jJ
#
#Ix3 (nu,3) =
xb (lambda, j, sigma,mu) *aoint (mu, lambda, nu, sigma)
Ixj (nu,j) =

aoint (nu, sigma,mu, lambda) *xTb (sigma, mu, lambda, J)
PUT Lxj(nu,j) += Ixj(nu,j)

#
ENDDO 7
#
# Start third-term
# ________________
#
GET Paa_ ao(sigma,nu)
GET Pbb_ao (sigma, nu)
GET Paa_ ao(sigma,mu)
GET Pbb_ao (sigma, mu)
#
Ilxx(sigma,nu) = Paa_ao(sigma,nu)
Ilxx (sigma,nu) += Pbb_ao(sigma, nu)
Ixx (mu, lambda) = aoint (nu, sigma,mu, lambda) *I1lxx (sigma, nu)
Ilxx (nu, lambda) = aoint (nu,sigma,mu, lambda)*Paa_ao (sigma,mu)
#
DO i
#
Ixi(lambda, i) = Ixx (mu, lambda) *ca (mu, i)
Ilxi (lambda, i) = I1lxx (nu, lambda) *ca (nu, i)
Ixi(lambda, i) -= I1xi(lambda, i)
#

PUT Yxi (lambda,i) += Ixi(lambda,i)
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ENDDO i

Ilxx(sigma,nu) = Pbb_ao(sigma, nu)

Ilxx(sigma,nu) += Paa_ao (sigma, nu)

Ixx (mu, lambda) = aoint (nu, sigma,mu, lambda) *I1lxx (sigma, nu)

I1xx (nu, lambda) aoint (nu, sigma,mu, lambda) *Pbb_ ao (sigma,mu)

DO j
Ixj (lambda, j) = Ixx(mu,lambda) *cb (mu, j)

I1lxj (lambda,j) Ilxx (nu, lambda) *cb (nu, j)
Ixj (lambda,j) -= Ilxj (lambda,j)

PUT Yxj (lambda,j) += Ixj(lambda,j)
ENDDO j
ENDDO nu
deallocate xa(lambda, *, sigma,mu)
deallocate xb(lambda, *, sigma,mu)
deallocate xTa(sigma,mu, lambda, *)

deallocate xTb(sigma,mu, lambda, *)

ENDPARDO mu, lambda, sigma
execute sip barrier

PARDO lambda, a, i

GET Yxi (lambda, i)
Tai(a,i) = ca(lambda, a) *¥Yxi (lambda, i)
Tai(a,i) *= -1.0

PUT Lai aa(a,i) += tai(a,i)
ENDPARDO lambda, a, i

PARDO lambda, b, j

GET Yxj (lambda, J)
Tbj (b, J) = cb(lambda,b) *Yxj (lambda, j)
Tbj (b, J) *= -1.0

PUT Lai bb(b,j) += tbj(b,J)
ENDPARDO lambda, b, J

Perform final transformation to get contribution to Lai

PARDO a, i, nu
GET Lxi (nu, i)
tai(a,i) = Lxi(nu,i) *ca(nu,a)

PUT Lai aa(a,i) += tai(a,i)

ENDPARDO a, 1, nu
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PARDO b, j, nu

GET LxJ (nu,J)
thbi (b, J) = LxJ (nu,j) *cb (nu, b)
PUT Lai bb(b,j) += tbj(b,J)

ENDPARDO b, j, nu

Done direct contribution of Lai and Lbj

Procedure DPQRSSEP computes the seperable part of the two-particle
'density' matrix.

PROC DPQRSSEP

GET DHFa
GET DHFa
GET DHFa
GET DHFa
GET DHFa
GET DHFa

mu, lambda)
mu, sigma)

mu, nu)

nu, sigma)

nu, lambda)
sigma, lambda)

~ o~~~ o~ —~

GET DHFDb
GET DHFDb
GET DHFDb
GET DHFDb
GET DHFDb
GET DHFDb

mu, lambda)
mu, sigma)

mu, nu)

nu, sigma)

nu, lambda)
sigma, lambda)

o~ o~~~ o~ —~

GET P2A ao
GET P2A ao
GET P2A ao
GET P2A ao
GET P2A ao
GET P2A ao

mu, lambda)
mu, sigma)

mu, nu)

nu, lambda)
nu, sigma)
sigma, lambda)

o~~~ o~ o~ —~

GET P2B_ao
GET P2B_ao
GET P2B_ao
GET P2B_ao
GET P2B_ao
GET P2B_ao

mu, lambda)
mu, nu)

mu, sigma)

nu, lambda)
nu, sigma)
sigma, lambda)

o~ o~~~ o~ —~



H= 3= 3 S

Txx (nu, sigma

( )
Txx (nu, sigma) +=
Txx (nu, sigma) +=
Txx (nu, sigma) +=
Tlxx (mu, lambda) =
Tlxx (mu, lambda) +=

Txxxx (mu, lambda, nu, sigma)

Txx (nu, lambda)
Txx (nu, lambda) +=
Tlxxxx (mu, lambda, nu, sigma) =
Tlxxxx (mu, lambda, nu, sigma) *=
Txxxx (mu, lambda, nu, sigma) -=

Txx (nu, lambda)
Txx (nu, lambda) +=
Tlxxxx (mu, lambda, nu, sigma) =
Tlxxxx (mu, lambda, nu, sigma) *=
Txxxx (mu, lambda, nu, sigma) -=

Txx (sigma, lambda) =
Txx (sigma, lambda) +=
Tlxxxx (mu, lambda, nu, sigma) =
Tlxxxx (mu, lambda, nu, sigma) *=
Txxxx (mu, lambda, nu, sigma) -=

Txx (sigma, lambda) =
Txx (sigma, lambda) +=
Tlxxxx (mu, lambda, nu, sigma)

Tlxxxx (mu, lambda, nu, sigma) *
Txxxx (mu, lambda, nu, sigma) -=

Correlation Only

Txx (nu, sigma) =
Txx (nu, sigma) +=
Tlxxxx (mu, lambda, nu, sigma) =
Txxxx (mu, lambda, nu, sigma) +=

Tlxxxx (mu, lambda, nu, sigma)
Txxxx (mu, lambda, nu, sigma) +=

Tlxxxx (mu, lambda, nu, sigma)
Tlxxxx (mu, lambda, nu, sigma) *
Txxxx (mu, lambda, nu, sigma) -=

Tlxxxx (mu, lambda, nu, sigma)
Tlxxxx (mu, lambda, nu, sigma) *
Txxxx (mu, lambda, nu, sigma) -=

Tlxxxx (mu, lambda, nu, sigma)
Tlxxxx (mu, lambda, nu, sigma) *
Txxxx (mu, lambda, nu, sigma) -=

Tlxxxx (mu, lambda, nu, sigma)

DHFa (nu, sigma)
DHFD (nu, sigma)
P2A ao(nu, sigma)
P2B ao (nu, sigma)
DHFa (mu, lambda)
DHFDb (mu, lambda)

Tlxx (mu, lambda) *"Txx (nu, sigma)

= DHFa (nu, lambda)

P2A ao(nu, lambda)

DHFa (mu, sigma) “"Txx (nu, lambda)
0.5

Tlxxxx (mu, lambda, nu, sigma)

= DHFDb (nu, lambda)

P2B_ao (nu, lambda)

DHFb (mu, sigma) “"Txx (nu, lambda)
0.5

Tlxxxx (mu, lambda, nu, sigma)

DHFa (sigma, lambda)

P2A ao(sigma, lambda)

DHFa (mu, nu) “"Txx (sigma, lambda)
0.5

Tlxxxx (mu, lambda, nu, sigma)

DHFb (sigma, lambda)
P2B_ao(sigma, lambda)

DHFb (mu, nu) “"Txx (sigma, lambda)
0.5

Tlxxxx (mu, lambda, nu, sigma)

DHFA (nu, sigma)

DHFB (nu, sigma)

P2A ao (mu, lambda) “Txx (nu, sigma)
Tlxxxx (mu, lambda, nu, sigma)

= P2B_ao (mu, lambda) "Txx (nu, sigma)

Tlxxxx (mu, lambda, nu, sigma)

= P2A ao(mu, sigma) "DHFA (nu, lambda)

0.5
Tlxxxx (mu, lambda, nu, sigma)

= P2A ao(mu, nu) "DHFA (sigma, lambda)

0.5
Tlxxxx (mu, lambda, nu, sigma)

= P2B_ao (mu, sigma) "DHFB (nu, lambda)

0.5
Tlxxxx (mu, lambda, nu, sigma)

P2B_ao (mu,nu) "DHFB (sigma, lambda)



Tlxxxx (mu, lambda, nu, sigma) *= 0.5

Txxxx (mu, lambda, nu, sigma) -= Tlxxxx(mu, lambda,nu,sigma)
#
Txxxx (mu, lambda, nu, sigma) *= 0.5
#
ENDPROC DPQRSSEP
# ________________
#
# ___________________________________________________________________________
#
# ___________________________________________________________________________
#
PROC D2TRANS
# ____________
#
allocate LDhfa(*,*)
allocate LDhfb (*,*)
allocate LP2A ao(*,¥*)
allocate LP2B ao(*,*)
execute sip barrier
DO mu
DO nu
GET DHFa (mu, nu)
GET P2A ao (mu, nu)
GET DHFb (mu, nu)
GET P2B_ao (mu, nu)
LDhfa (mu, nu) = DHFa (mu, nu)
LDhfb (mu, nu) = DHFDb (mu, nu)
LP2A ao(mu,nu) = P2A ao (mu,nu)
LP2B ao(mu,nu) = P2B ao (mu,nu)
ENDDO nu
ENDDO mu
execute sip barrier
#
PARDO mu, nu
#
DO lambda
DO sigma
#
IF mu < lambda
IF nu < sigma
#
D2 (mu, lambda, nu, sigma) 0.0
D3 (mu, lambda, sigma,nu) = 0.0
#
DO il
TAxxx1 (mu, lambda,nu, il) = 0.0
TBxxx1i (mu, lambda, sigma,il) = 0.0
DO i
REQUEST Vxixi (mu,i,nu,il) i
REQUEST Vxixi (lambda,i,nu,il) i
REQUEST Vxixi (mu,i,sigma,il) i
REQUEST Vxixi (lambda,i,sigma,il) i
#

Tlxxxi (mu, lambda,nu,il) =
Vxixi (mu,i,nu,il)*La(i,lambda) # ca(lambda, i)



T2xxx1 (mu, lambda,nu, il)
Vxixi (lambda,i,nu,il) *ca (mu, i)
#
TAxxx1 (mu, lambda,nu, il)
TAxxx1 (mu, lambda,nu, il)
#
T3xxx1 (mu, lambda, sigma,
Vxixi (mu,i,sigma,il)*La (i, lambda) # ca(lambda,
T4xxx1i (mu, lambda, sigma,
Vxixi (lambda,i,sigma,il) *ca (mu, i)
#
TBxxx1i (mu, lambda, sigma,
T4xxx1i (mu, lambda, sigma,il)
TBxxx1i (mu, lambda, sigma,
T3xxx1 (mu, lambda, sigma, il) # -
#
ENDDO i
#
#Txxxx (mu, lambda, nu, sigma)
TBxxx1i (mu, lambda, sigma,il) *ca (nu, il)
#D2 (mu, lambda, nu, sigma)
Txxxx (mu, lambda, sigma, nu)
TBxxx1i (mu, lambda, sigma,il) *La(il, nu)
D3 (mu, lambda, sigma, nu)
#

Tlxxxx (mu, lambda, nu, sigma)

+= Tlxxxi (mu,lambda,nu,il)
+= T2xxx1i (mu, lambda,nu,il)

il)
i)
i1l) =

il) +=

i1)+=

+= Txxxx (mu, lambda, nu, sigma)

+= Txxxx (mu, lambda, sigma, nu)

TAxxx1 (mu, lambda,nu, il) *La(il, sigma) # ca(sigma,il)

D2 (mu, lambda, nu, sigma)
ENDDO 11

DO 1
TAxxx7j (mu, lambda, nu, j1)
TBxxx7j (mu, lambda, sigma, jl)
DO j

REQUEST Vxjxj
REQUEST Vxjxj
REQUEST Vxjxj
REQUEST Vxjxj

lambda, j,

—~ o~ o~ —

lambda, j,
#
Tlxxx7j (mu, lambda, nu, j1)
Vxjxj (mu,j,nu,jl) *Lb(j, lambda) # cb(lambda,j)
T2xxx7j (mu, lambda, nu, j1)
Vxjxj (lambda, j,nu,jl) *cb (mu, j)
#
TAxxx7j (mu, lambda, nu, j1)
TAxxx7j (mu, lambda, nu, j1)

#

T3xxx7j (mu, lambda, sigma, jl)

+= Tlxxxx (mu, lambda,nu, sigma)

[eoNe)
. .
o O

mu, j,nu, 1)

nu,j1)

J
J
mu, j,sigma,jl) 3
J

sigma, jl)

+= Tlxxx]j (mu, lambda,nu,jl)
+= T2xxx]j (mu, lambda,nu, jl)

Vxjxj (mu,Jj,sigma,jl) *Lb(j, lambda) # cb(lambda, j)

T4xxx]j (mu, lambda, sigma, jl)

Vxjxj (lambda, j,sigma, j1) *cb (mu, j)
#

TBxxx7j (mu, lambda, sigma, jl) +=

T4xxx7j (mu, lambda, sigma, jl)

#

#



TBxxx]j (mu, lambda, sigma, jl1) +=
T3xxx7j (mu, lambda, sigma, jl) # -
#
ENDDO 7
#
#Txxxx (mu, lambda, nu, sigma) =
TBxxx7j (mu, lambda, sigma, jl) *cb (nu, j1)
#D2 (mu, lambda, nu, sigma) += Txxxx (mu, lambda, nu, sigma)
Txxxx (mu, lambda, sigma,nu) =
TBxxx7j (mu, lambda, sigma,jl) *Lb(j1, nu)
D3 (mu, lambda, sigma, nu) += Txxxx (mu, lambda, sigma, nu)
#
Tlxxxx (mu, lambda, nu, sigma) =
TAxxx7j (mu, lambda,nu, jl) *Lb (j1,sigma) # cb(sigma,jl)
D2 (mu, lambda, nu, sigma) += Tlxxxx (mu, lambda,nu, sigma)
ENDDO 71

DO j
TAxxx7j (mu, lambda, nu, J)
TBxxx7j (mu, lambda, sigma, j)
DO i

REQUEST Vxixj
REQUEST Vxixj
REQUEST Vxixj
REQUEST Vxixj

o O
o .
o O

mu,i,nu, )
lambda, i, nu, j)
mu,1i,sigma, j)
lambda, i, sigma, Jj)

—~ o~ o~ —

]
J
]
]

#
Tlxxx7j (mu, lambda, nu, j) =
Vxixj (mu, i,nu,j)*La(i,lambda) # ca(lambda,i)
T2xxx7j (mu, lambda, nu, J) =
Vxixj (lambda, i,nu,j) *ca(mu, i)
#
TAxxx7j (mu, lambda, nu, J) += Tlxxx]j (mu, lambda,nu, j)
TAxxx7j (mu, lambda, nu, j) += T2xxx7j (mu, lambda,nu, j) # -

#

T3xxx7j (mu, lambda, sigma, j)
Vxixj (mu,1i,sigma,j)*La(i,lambda) # ca(lambda, i)

T4xxx7j (mu, lambda, sigma, j)
Vxixj (lambda, i, sigma, j) *ca (mu, i)

#
TBxxx]j (mu, lambda, sigma, j) += T4xxx]j (mu, lambda, sigma, j)
TBxxx]j (mu, lambda, sigma, j) += T3xxx]j (mu, lambda, sigma, j)
# -
#
ENDDO i
#

#Txxxx (mu, lambda, nu, sigma) =
TBxxx7j (mu, lambda, sigma, j) *cb (nu, J)
#D2 (mu, lambda, nu, sigma) += Txxxx (mu, lambda, nu, sigma)
#D2 (mu, lambda, nu, sigma) += Txxxx (mu, lambda, nu, sigma)
Txxxx (mu, lambda, sigma,nu) =
TBxxx7j (mu, lambda, sigma, j) *Lb (j, nu)
Txxxx (mu, lambda, sigma,nu) *= 2.0
D3 (mu, lambda, sigma, nu) += Txxxx (mu, lambda, sigma, nu)
#
Tlxxxx (mu, lambda, nu, sigma) =
TAxxx7j (mu, lambda,nu, j) *Lb (j,sigma) # cb(sigma, j)

Tlxxxx (mu, lambda, nu, sigma) *= 2.0



D2 (mu, lambda, nu, sigma) += Tlxxxx (mu, lambda,nu, sigma)

#D2 (mu, lambda, nu, sigma) += Txxxx (mu, lambda, nu, sigma)

ENDDO 7

#

# Get the separable part

# ______________________

#

# Get l-particle pieces

# _____________________

#

# HF only

# _______
Txx (nu, sigma) = LDHFa (nu, sigma)
Txx (nu, sigma) += LDHFD (nu, sigma)
Txx (nu, sigma) += LP2A ao(nu, sigma)
Txx (nu, sigma) += LP2B_ao(nu, sigma)
Tlxx (mu, lambda) = LDHFa (mu, lambda)
Tlxx (mu, lambda) += LDHFb (mu, lambda)

Txxxx (mu, lambda, nu, sigma) Tlxx (mu, lambda) *"Txx (nu, sigma)

#
T2xx (nu, lambda) = LDHFa (nu, lambda)
T2xx (nu, lambda) += LP2A ao(nu, lambda)
Tlxxxx (mu, lambda, nu, sigma) = LDHFa (mu,sigma) “T2xx (nu, lambda)
Tlxxxx (mu, lambda, nu, sigma) *= 0.5
Txxxx (mu, lambda, nu, sigma) -= Tlxxxx(mu, lambda,nu,sigma)
#
T3xx (nu, lambda) = LDHFb (nu, lambda)
T3xx (nu, lambda) += LP2B_ao (nu, lambda)
Tlxxxx (mu, lambda, nu, sigma) = LDHFDb (mu, sigma) *T3xx (nu, lambda)
Tlxxxx (mu, lambda, nu, sigma) *= 0.5
Txxxx (mu, lambda, nu, sigma) -= Tlxxxx(mu, lambda,nu,sigma)
#
T4xx (sigma, lambda) = LDHFa (sigma, lambda)
T4xx (sigma, lambda) += LP2A ao(sigma, lambda)
Tlxxxx (mu, lambda, nu, sigma) = LDHFa (mu,nu) "T4xx (sigma, lambda)
Tlxxxx (mu, lambda, nu, sigma) *= 0.5
Txxxx (mu, lambda, nu, sigma) -= Tlxxxx(mu, lambda,nu,sigma)
#
T5xx (sigma, lambda) = LDHFDb (sigma, lambda)
T5xx (sigma, lambda) += LP2B_ao(sigma, lambda)
Tlxxxx (mu, lambda, nu, sigma) = LDHFDb (mu,nu) "T5xx (sigma, lambda)
Tlxxxx (mu, lambda, nu, sigma) *= 0.5
Txxxx (mu, lambda, nu, sigma) -= Tlxxxx(mu, lambda,nu,sigma)
#
# Correlation Only
# ________________
#
T6xx (nu, sigma) = LDHFA (nu, sigma)
T6xx (nu, sigma) += LDHFB (nu, sigma)

Tlxxxx (mu, lambda, nu, sigma) =
LP2A ao (mu, lambda) "T6xx (nu, sigma)

Txxxx (mu, lambda, nu, sigma) += Tlxxxx(mu, lambda,nu,sigma)
#

Tlxxxx (mu, lambda, nu, sigma) =
LP2B_ao (mu, lambda) "T6xx (nu, sigma)

Txxxx (mu, lambda, nu, sigma) += Tlxxxx(mu, lambda,nu,sigma)



#

Tlxxxx (mu, lambda, nu, si

LP2A ao (mu, sigma) “"LDHFA (nu, lambda)

#

Tlxxxx (mu, lambda, nu, si

gma) =

gma) *= 0.5

Txxxx (mu, lambda,nu, sigma) -= Tlxxxx(mu, lambda,nu,sigma)

Tlxxxx (mu, lambda, nu, si

LP2A ao (mu, nu) “LDHFA (sigma, lambda)

#

Tlxxxx (mu, lambda, nu, si

gma) =

gma) *= 0.5

Txxxx (mu, lambda, nu, sigma) -= Tlxxxx(mu, lambda,nu,sigma)

Tlxxxx (mu, lambda, nu, si

LP2B_ao (mu, sigma) "LDHFB (nu, lambda)

#

Tlxxxx (mu, lambda, nu, si

gma) =

gma) *= 0.5

Txxxx (mu, lambda, nu, sigma) -= Tlxxxx(mu, lambda,nu,sigma)

Tlxxxx (mu, lambda, nu, si

LP2B_ao (mu, nu) "LDHFB (sigma, lambda)

H= 3

H= 3

H= 3

H= 3=

Tlxxxx (mu, lambda, nu, si

gma) =

gma) *= 0.5

Txxxx (mu, lambda, nu, sigma) -= Tlxxxx(mu, lambda,nu,sigma)

Txxxx (mu, lambda, nu, sigma) *= 0.5

TSxxxx (mu, lambda, nu, si
TSxxxx (mu, lambda, nu, si

Add the the nonseparab

gma) = Txxxx (mu,lambda,nu, sigma)
gma) *= 4.0

le part

Txxxx (mu, lambda, nu, sigma) = D3 (mu, lambda, sigma, nu)

TSxxxx (mu, lambda, nu, si
TSxxxx (mu, lambda, nu, si

Set up integrals

execute der int setup
execute der int setup
execute der int setup
execute der int setup
execute der int setup
execute der int setup
execute der int setup
execute der int setup
execute der int setup
execute der int setup
execute der int setup
execute der int setup

Compute integral block

execute compute deriva

Contract density with

gma) += D2 (mu, lambda,nu, sigma)
gma) += txxxx (mu,lambda,nu,sigma)

dx1l
dyl
dz1l
dx2
dy2
dz?2
dx3
dy3
dz3
dx4
dy4
dz4

mu, lambda, nu, sigma
mu, lambda, nu, sigma
mu, lambda, nu, sigma
mu, lambda, nu, sigma
mu, lambda, nu, sigma
mu, lambda, nu, sigma
mu, lambda, nu, sigma
mu, lambda, nu, sigma
mu, lambda, nu, sigma
mu, lambda, nu, sigma
mu, lambda, nu, sigma
mu, lambda, nu, sigma

e~ e~ o~~~ o~~~ o~~~ —~

)
)
)
)
)
)
)
)
)
)
)
)

tive integrals

integral derivatives

execute DCONT2 TSxxxx (mu, lambda,nu,sigma)

ENDIF # nu < sigma
ENDIF # mu < lambda



#

ENDDO sigma
ENDDO lambda

ENDPARDO mu, nu

PARDO mu, nu

DO
DO

lambda
sigma

IF mu == lambda
IF nu < sigma

D2 (mu, lambda, nu, sigma) 0.0
D3 (mu, lambda, sigma,nu) = 0.0
DO il
TAxxx1 (mu, lambda,nu, il) = 0.0
TBxxx1i (mu, lambda, sigma,il) = 0.0
DO i
REQUEST Vxixi (mu,i,nu,il) i

REQUEST Vxixi (mu,i,sigma,il) i

Tlxxxi (mu, lambda,nu,il) =

Vxixi (mu,i,nu,il)*La(i,lambda) # ca(lambda, i)

TAxxx1 (mu, lambda,nu, il) += Tlxxxi (mu,lambda,nu,il)
T3xxx1 (mu, lambda, sigma, il) =

Vxixi (mu,i,sigma,il)*La (i, lambda) # ca(lambda,i)

TBxxx1 (mu, lambda, sigma, il) +=

T3xxx1 (mu, lambda,sigma, il) # -

#

#

ENDDO i

#Txxxx (mu, lambda, nu, sigma) =

TBxxx1i (mu, lambda, sigma,il) *ca(nu, il)

#D2 (mu, lambda, nu, sigma) += Txxxx (mu, lambda, nu, sigma)
Txxxx (mu, lambda, sigma,nu) =

TBxxx1i (mu, lambda, sigma,il) *La (il, nu)

#

D3 (mu, lambda, sigma, nu) += Txxxx (mu, lambda, sigma, nu)

Tlxxxx (mu, lambda, nu, sigma) =

TAxxx1 (mu, lambda,nu, il) *La(il,sigma) # ca(sigma,il)

#

D2 (mu, lambda, nu, sigma) += Tlxxxx (mu, lambda,nu, sigma)
ENDDO il
DO 1
TAxxx7j (mu, lambda, nu, j1) = 0.0
TBxxx]j (mu, lambda, sigma,jl) = 0.0
DO j
REQUEST Vxjxj (mu, j,nu,jl) 3

REQUEST Vxjxj (mu, j,sigma,jl) jJ

Tlxxx7j (mu, lambda, nu, j1) =

Vxjxj (mu,j,nu,jl)*Lb(j,lambda) # cb(lambda, j)

TAxxx7j (mu, lambda, nu, j1) += Tlxxx]j (mu, lambda,nu,jl)
T3xxx7j (mu, lambda, sigma, jl) =

Vxjxj (mu, 3, sigma, 1) *Lb (j, lambda) # cb(lambda, )



TBxxx]j (mu, lambda, sigma, jl1) +=
T3xxx]j (mu, lambda, sigma,jl) # -
#
ENDDO 7
#
#Txxxx (mu, lambda, nu, sigma) =
TBxxx7j (mu, lambda, sigma, jl) *cb (nu, 31)
#D2 (mu, lambda, nu, sigma) += Txxxx (mu, lambda, nu, sigma)
Txxxx (mu, lambda, sigma, nu)
TBxxx7j (mu, lambda, sigma,jl) *Lb(j1, nu)
D3 (mu, lambda, sigma, nu) += Txxxx (mu, lambda, sigma, nu)

#
Tlxxxx (mu, lambda, nu, sigma) =
TAxxx7j (mu, lambda,nu, jl) *Lb (j1,sigma) # cb(sigma,jl)

D2 (mu, lambda, nu, sigma) += Tlxxxx (mu, lambda,nu, sigma)
ENDDO 71
#
DO j
TAxxx7j (mu, lambda, nu, J) 0.0
TBxxx7j (mu, lambda, sigma,j) = 0.0
DO i
REQUEST Vxixj (mu, i, nu, j) 3
REQUEST Vxixj (mu,i,sigma,j) J
#

Tlxxx7j (mu, lambda, nu, J) =
Vxixj (mu, i,nu,j)*La(i,lambda) # ca(lambda,i)
TAxxx7j (mu, lambda, nu, J) += Tlxxx]j (mu, lambda,nu, j)
T3xxx]j (mu, lambda, sigma, j) =
Vxixj (mu,1i,sigma,j)*La(i,lambda) # ca(lambda, i)
TBxxx]j (mu, lambda, sigma, j) += T3xxx]j (mu, lambda, sigma, j)

ENDDO i

#Txxxx (mu, lambda, nu, sigma) =
TBxxx7j (mu, lambda, sigma, j) *cb (nu, J)
#D2 (mu, lambda, nu, sigma) += Txxxx (mu, lambda, nu, sigma)
#D2 (mu, lambda, nu, sigma) += Txxxx (mu, lambda, nu, sigma)
Txxxx (mu, lambda, sigma,nu) =
TBxxx7j (mu, lambda, sigma, j) *Lb (j, nu)
Txxxx (mu, lambda, sigma,nu) *= 2.0
D3 (mu, lambda, sigma, nu) += Txxxx (mu, lambda, sigma, nu)
#
Tlxxxx (mu, lambda, nu, sigma) =
TAxxx7j (mu, lambda,nu, j) *Lb (j,sigma) # cb(sigma, j)
Tlxxxx (mu, lambda, nu, sigma) *= 2.0

D2 (mu, lambda, nu, sigma) += Tlxxxx (mu, lambda,nu, sigma)
#D2 (mu, lambda, nu, sigma) += Txxxx (mu, lambda, nu, sigma)
ENDDO 7

Get the separable part

H= o W 3 R o 3



Txx (nu, sigma) = LDHFa (nu, sigma)
Txx (nu, sigma) += LDHFD (nu, sigma)
Txx (nu, sigma) += LP2A ao(nu, sigma)
Txx (nu, sigma) += LP2B_ao(nu, sigma)
Tlxx (mu, lambda) = LDHFa (mu, lambda)
Tlxx (mu, lambda) += LDHFDb (mu, lambda)

Txxxx (mu, lambda, nu, sigma) Tlxx (mu, lambda) *"Txx (nu, sigma)

#
T2xx (nu, lambda) = LDHFa (nu, lambda)
T2xx (nu, lambda) += LP2A ao(nu, lambda)
Tlxxxx (mu, lambda, nu, sigma) = LDHFa (mu, sigma) “T2xx (nu, lambda)
Tlxxxx (mu, lambda, nu, sigma) *= 0.5
Txxxx (mu, lambda, nu, sigma) -= Tlxxxx(mu, lambda,nu,sigma)
#
T3xx (nu, lambda) = LDHFb (nu, lambda)
T3xx (nu, lambda) += LP2B_ao (nu, lambda)
Tlxxxx (mu, lambda, nu, sigma) = LDHFDb (mu, sigma) *T3xx (nu, lambda)
Tlxxxx (mu, lambda, nu, sigma) *= 0.5
Txxxx (mu, lambda, nu, sigma) -= Tlxxxx(mu, lambda,nu,sigma)
#
T4xx (sigma, lambda) = LDHFa (sigma, lambda)
T4xx (sigma, lambda) += LP2A ao(sigma, lambda)
Tlxxxx (mu, lambda, nu, sigma) = LDHFa (mu,nu) "T4xx (sigma, lambda)
Tlxxxx (mu, lambda, nu, sigma) *= 0.5
Txxxx (mu, lambda, nu, sigma) -= Tlxxxx(mu, lambda,nu,sigma)
#
T5xx (sigma, lambda) = LDHFDb (sigma, lambda)
T5xx (sigma, lambda) += LP2B_ao(sigma, lambda)
Tlxxxx (mu, lambda, nu, sigma) = LDHFDb (mu,nu) "T5xx (sigma, lambda)
Tlxxxx (mu, lambda, nu, sigma) *= 0.5
Txxxx (mu, lambda, nu, sigma) -= Tlxxxx(mu, lambda,nu,sigma)
#
# Correlation Only
# ________________
#

T6xx (nu, sigma) = LDHFA (nu, sigma)
T6xx (nu, sigma) = LDHFB (nu, sigma)
Tlxxxx (mu, lambda, nu, sigma) =
LP2A ao (mu, lambda) "T6xx (nu, sigma)
Txxxx (mu, lambda, nu, sigma) += Tlxxxx(mu, lambda,nu,sigma)

-+

#
Tlxxxx (mu, lambda, nu, sigma) =
LP2B_ao (mu, lambda) "T6xx (nu, sigma)
Txxxx (mu, lambda, nu, sigma) += Tlxxxx(mu, lambda,nu,sigma)

#

Tlxxxx (mu, lambda, nu, sigma)
LP2A ao (mu, sigma) “"LDHFA (nu, lambda)

Tlxxxx (mu, lambda, nu, sigma) *= 0.5

Txxxx (mu, lambda,nu, sigma) -= Tlxxxx(mu, lambda,nu,sigma)

#

Tlxxxx (mu, lambda, nu, sigma)
LP2A ao (mu, nu) "LDHFA (sigma, lambda)

Tlxxxx (mu, lambda, nu, sigma) *= 0.5

Txxxx (mu, lambda, nu, sigma) -= Tlxxxx(mu, lambda,nu,sigma)



Tlxxxx (mu, lambda, nu, sigma) =
LP2B_ao (mu, sigma) “"LDHFB (nu, lambda)

Tlxxxx (mu, lambda, nu, sigma) *= 0.5

Txxxx (mu, lambda, nu, sigma) -= Tlxxxx(mu, lambda,nu,sigma)
#

Tlxxxx (mu, lambda, nu, sigma) =
LP2B_ao (mu, nu) "LDHFB (sigma, lambda)

Tlxxxx (mu, lambda, nu, sigma) *= 0.5

Txxxx (mu, lambda, nu, sigma) -= Tlxxxx(mu, lambda,nu,sigma)

Txxxx (mu, lambda, nu, sigma) *= 0.5
TSxxxx (mu, lambda, nu, sigma) = Txxxx (mu, lambda,nu, sigma)
TSxxxx (mu, lambda, nu, sigma) *= 2.0

Add the the nonseparable part

H= =

txxxx (mu, lambda, nu, sigma) = D3 (mu, lambda, sigma, nu)
TSxxxx (mu, lambda, nu, sigma) += D2 (mu, lambda,nu, sigma)
TSxxxx (mu, lambda, nu, sigma) += txxxx(mu, lambda,nu,sigma)

Set up integrals

H= 3

execute der int setup dxl
execute der int setup dyl
execute der int setup dzl
execute der int setup dx2
execute der int setup dy2
execute der int setup dz2
execute der int setup dx3
execute der int setup dy3
execute der int setup dz3
execute der int setup dx4
execute der int setup dy4
execute der int setup dz4

mu, lambda, nu, sigma
mu, lambda, nu, sigma
mu, lambda, nu, sigma
mu, lambda, nu, sigma
mu, lambda, nu, sigma
mu, lambda, nu, sigma
mu, lambda, nu, sigma
mu, lambda, nu, sigma
mu, lambda, nu, sigma
mu, lambda, nu, sigma
mu, lambda, nu, sigma
mu, lambda, nu, sigma

N~ o~ o~~~ o~~~ o~~~ —~

)
)
)
)
)
)
)
)
)
)
)
)

integral block

H= =
Q
e}
3
'O
c
=t
0}

execute compute derivative integrals

Contract density with integral derivatives

H= 3

execute DCONT2 TSxxxx (mu, lambda,nu,sigma)

ENDIF # nu < sigma
ENDIF # mu == lambda

ENDDO sigma
ENDDO lambda

ENDPARDO mu, nu
PARDO mu, nu

DO lambda
DO sigma

IF mu < lambda



IF nu == sigma

#
D2 (mu, lambda, nu, sigma) 0.0
D3 (mu, lambda, sigma,nu) = 0.0
#
DO il
TAxxx1 (mu, lambda,nu, il) 0.0
TBxxxi (mu, lambda,nu,il) = 0.0
DO i
REQUEST Vxixi (mu,i,nu,il) i
REQUEST Vxixi (lambda,i,nu,il) i
#

Tlxxxi (mu, lambda,nu,il) =
Vxixi (mu,i,nu,1il)*La(i,lambda) # ca(lambda,i)
TAxxx1 (mu, lambda,nu,il) += Tlxxxi (mu, lambda,nu,il)
T2xxx1i (mu, lambda,nu,il) =
Vxixi (lambda,i,nu,il) *ca (mu, i)
TBxxxi (mu, lambda,nu,il) += T2xxxi (mu, lambda,nu,il)
#
ENDDO i
Txxxx (mu, lambda,nu, sigma) =
TBxxx1 (mu, lambda,nu, il) *La(il,sigma) # ca(sigma,il)
D2 (mu, lambda, nu, sigma) += Txxxx (mu, lambda, nu, sigma)
Txxxx (mu, lambda,nu, sigma) =
TAxxx1 (mu, lambda,nu, il) *La(il,sigma) # ca(sigma,il)

D2 (mu, lambda, nu, sigma) += Txxxx (mu, lambda, nu, sigma)
ENDDO il
#
DO j1
TAxxx7j (mu, lambda, nu, j1) 0.0
TBxxx7j (mu, lambda,nu, jl) = 0.0
DO j
REQUEST Vxjxj (mu, j,nu,jl) 3
REQUEST Vxjxj (lambda, j,nu,jl) jJ
#

Tlxxx]j (mu, lambda, nu, jl) =
Vxjxj (mu, j,nu,jl) *Lb(j, lambda) # cb(lambda,j)
TAxxx7j (mu, lambda, nu, jl1) += Tlxxxj (mu,lambda,nu,jl)
T2xxx7j (mu, lambda, nu, jl) =
Vxjxj (lambda, j,nu,jl) *cb (mu, j)
TBxxx7j (mu, lambda, nu, jl1) += T2xxx7j (mu, lambda,nu, j1)
#
ENDDO 7
Txxxx (mu, lambda,nu, sigma) =
TBxxx7j (mu, lambda,nu, jl) *Lb (Jj1,sigma) # cb(sigma,jl)
D2 (mu, lambda, nu, sigma) += Txxxx (mu, lambda, nu, sigma)
Txxxx (mu, lambda,nu, sigma) =
TAxxx7j (mu, lambda,nu, jl) *Lb (j1,sigma) # cb(sigma,jl)

D2 (mu, lambda, nu, sigma) += Txxxx (mu, lambda, nu, sigma)
ENDDO 1
#
DO j
TAxxx]j (mu, lambda, nu, Jj) 0.0
TBxxx7j (mu, lambda,nu,j) = 0.0
DO i
REQUEST Vxixj (mu,i,nu, j) 3

REQUEST Vxixj (lambda,i,nu,j) j



#
Tlxxx7j (mu, lambda,nu,j) =
Vxixj (mu, i,nu,j)*La(i,lambda) # ca(lambda,i)
TAxxx7j (mu, lambda, nu, j) += Tlxxxj (mu, lambda,nu, Jj)
T2xxx7j (mu, lambda, nu, j) =
Vxixj (lambda, i,nu,j) *ca (mu, i)
TBxxx]j (mu, lambda,nu, j) += T2xxx]j (mu, lambda,nu,j) # -
#
ENDDO i
#
Txxxx (mu, lambda,nu, sigma) =
TBxxx7j (mu, lambda,nu, j) *Lb (j,sigma) # cb(sigma, j)
D2 (mu, lambda, nu, sigma) += Txxxx (mu, lambda, nu, sigma)
D2 (mu, lambda, nu, sigma) += Txxxx (mu, lambda, nu, sigma)
#
Txxxx (mu, lambda,nu, sigma) =
TAxxx7j (mu, lambda,nu, j) *Lb (j,sigma) # cb(sigma, j)

D2 (mu, lambda, nu, sigma) += Txxxx (mu, lambda, nu, sigma)
D2 (mu, lambda, nu, sigma) += Txxxx (mu, lambda, nu, sigma)
ENDDO 7
#
# Get the separable part
# ______________________
#
# Get l-particle pieces
# _____________________
#
# HF only
# _______
Txx (nu, sigma) = LDHFa (nu, sigma)
Txx (nu, sigma) += LDHFD (nu, sigma)
Txx (nu, sigma) += LP2A ao(nu, sigma)
Txx (nu, sigma) += LP2B_ao(nu, sigma)
Tlxx (mu, lambda) = LDHFa (mu, lambda)
Tlxx (mu, lambda) += LDHFb (mu, lambda)

Txxxx (mu, lambda, nu, sigma) Tlxx (mu, lambda) *"Txx (nu, sigma)

#
T2xx (nu, lambda) = LDHFa (nu, lambda)
T2xx (nu, lambda) += LP2A ao(nu, lambda)
Tlxxxx (mu, lambda, nu, sigma) = LDHFa (mu, sigma) “T2xx (nu, lambda)
Tlxxxx (mu, lambda, nu, sigma) *= 0.5
Txxxx (mu, lambda, nu, sigma) -= Tlxxxx(mu, lambda,nu,sigma)
#
T3xx (nu, lambda) = LDHFb (nu, lambda)
T3xx (nu, lambda) += LP2B_ao (nu, lambda)
Tlxxxx (mu, lambda, nu, sigma) = LDHFDb (mu, sigma) “T3xx (nu, lambda)
Tlxxxx (mu, lambda, nu, sigma) *= 0.5
Txxxx (mu, lambda, nu, sigma) -= Tlxxxx(mu, lambda,nu,sigma)
#
T4xx (sigma, lambda) = LDHFa (sigma, lambda)
T4xx (sigma, lambda) += LP2A ao(sigma, lambda)
Tlxxxx (mu, lambda, nu, sigma) = LDHFa (mu,nu) "T4xx (sigma, lambda)
Tlxxxx (mu, lambda, nu, sigma) *= 0.5
Txxxx (mu, lambda, nu, sigma) -= Tlxxxx(mu, lambda,nu,sigma)
#

T5xx (sigma, lambda) = LDHFDb (sigma, lambda)



H= o3

T5xx (sigma, lambda)

+= LP2B_ao(sigma, lambda)

Tlxxxx (mu, lambda, nu, sigma) = LDHFDb (mu,nu) "T5xx (sigma, lambda)
Tlxxxx (mu, lambda, nu, sigma) *= 0.5
Txxxx (mu, lambda, nu, sigma) -= Tlxxxx(mu, lambda,nu,sigma)

Correlation Only

Toxx (nu,
Toxx (nu,
Tlxxxx (mu, lambda, nu, sigma)

sigma)
sigma)

LP2A ao (mu, lambda) "T6xx (nu, sigma)
Txxxx (mu, lambda, nu, sigma) += Tlxxxx(mu, lambda,nu,sigma)

#

#

LDHFA (nu, sigma)
+= LDHFB (nu, sigma)

Tlxxxx (mu, lambda, nu, sigma) =
LP2B_ao (mu, lambda) "T6xx (nu, sigma)
Txxxx (mu, lambda, nu, sigma) += Tlxxxx(mu, lambda,nu,sigma)

Tlxxxx (mu, lambda, nu, sigma)

LP2A ao (mu, sigma) “"LDHFA (nu, lambda)
Tlxxxx (mu, lambda, nu, sigma) *= 0.5
Txxxx (mu, lambda, nu, sigma) -= Tlxxxx(mu, lambda,nu,sigma)

#

Tlxxxx (mu, lambda, nu, sigma)

LP2A ao (mu, nu) “LDHFA (sigma, lambda)
Tlxxxx (mu, lambda, nu, sigma) *= 0.5
Txxxx (mu, lambda, nu, sigma) -= Tlxxxx(mu, lambda,nu,sigma)

#

#

H=

H= 3

Tlxxxx (mu, lambda, nu, sigma) =
LP2B_ao (mu, sigma) “"LDHFB (nu, lambda)
Tlxxxx (mu, lambda, nu, sigma) *= 0.5

Txxxx (mu, lambda, nu, sigma) -= Tlxxxx(mu, lambda,nu,sigma)

Tlxxxx (mu, lambda, nu, sigma) =
LP2B_ao (mu, nu) "LDHFB (sigma, lambda)
Tlxxxx (mu, lambda, nu, sigma) *= 0.5

Txxxx (mu, lambda, nu, sigma) -= Tlxxxx(mu, lambda,nu,sigma)

Txxxx (mu, lambda, nu, sigma) *= 0.5

TSxxxx (mu, lambda, nu, sigma)

Txxxx (mu, lambda, nu, sigma)

TSxxxx (mu, lambda, nu, sigma) *= 2.0

Add the the nonseparable part

TSxxxx (mu, lambda, nu, sigma) += D2 (mu,lambda,nu, sigma)

Set up integrals

execute
execute
execute
execute
execute
execute
execute
execute
execute

der int setup
der int setup
der int setup
der int setup
der int setup
der int setup
der int setup
der int setup
der int setup

dx1 (mu, lambda, nu, sigma)
dyl (mu, lambda, nu, sigma)
dzl (mu, lambda, nu, sigma)
dx2 (mu, lambda, nu, sigma)
dy2 (mu, lambda, nu, sigma)
dz2 (mu, lambda, nu, sigma)
dx3 (mu, lambda, nu, sigma)
dy3 (mu, lambda, nu, sigma)
dz3 (mu, lambda, nu, sigma)



execute der int setup dx4 (mu, lambda,nu,sigma)
execute der int setup dy4 (mu, lambda,nu,sigma)
execute der int setup dz4 (mu, lambda,nu,sigma)

#
# Compute integral block
# ______________________
execute compute derivative integrals
#
# Contract density with integral derivatives
# __________________________________________
execute DCONT2 TSxxxx (mu, lambda,nu,sigma)
#
ENDIF # nu == sigma
ENDIF # mu < lambda
#
ENDDO sigma
ENDDO lambda
#
ENDPARDO mu, nu
#
PARDO mu, nu
#
DO lambda
DO sigma
#
IF mu == lambda
IF nu == sigma
#
D2 (mu, lambda, nu,sigma) = 0.0
#
DO il
TAxxx1 (mu, lambda,nu,il) = 0.0
DO i

REQUEST Vxixi (mu,i,nu,il) i
Tlxxxi (mu, lambda,nu,il) =
Vxixi (mu,i,nu,1il)*La(i,lambda) # ca(lambda,i)
TAxxx1 (mu, lambda,nu,il) += Tlxxxi (mu, lambda,nu,il)
ENDDO i
Txxxx (mu, lambda,nu, sigma) =
TAxxx1 (mu, lambda,nu, il) *La(il,sigma) # ca(sigma,il)

D2 (mu, lambda, nu, sigma) += Txxxx (mu, lambda, nu, sigma)
ENDDO il
#
DO j1
TAxxx7j (mu, lambda,nu, jl1) = 0.0
DO j

REQUEST Vxjxj (mu,j,nu,jl) jJ
Tlxxx]j (mu, lambda, nu, jl) =
Vxjxj (mu,j,nu,jl) *Lb(j, lambda) # cb(lambda,j)
TAxxx7j (mu, lambda, nu, jl1) += Tlxxxj (mu, lambda,nu,jl)
ENDDO 7
Txxxx (mu, lambda,nu, sigma) =
TAxxx7j (mu, lambda,nu, jl) *Lb (j1,sigma) # cb(sigma,jl)
D2 (mu, lambda, nu, sigma) += Txxxx (mu, lambda, nu, sigma)
ENDDO 71

DO



Vxixj (mu,i,nu,j)*La (i, lambda)

TAxxx7j (mu, lambda, nu, j) *Lb (j, sigma)

H= o e R R S e 3 o

H= = 3

TAxxx7j (mu, lambda, nu, J)
DO i

0.0

REQUEST Vxixj (mu,i,nu,j) 1

Tlxxx7j (mu, lambda, nu,

TAxxx7j (mu, lambda, nu,
ENDDO i

)

# ca(lambda, i)

)

Txxxx (mu, lambda, nu, sigma)

D2 (mu, lambda, nu, sigma)
D2 (mu, lambda, nu, sigma)
ENDDO 7

Get the separable part

(nu, sigma)
Txx (nu, sigma)

(nu, sigma)
Txx (nu, sigma)
Tlxx (mu, lambda)
Tlxx (mu, lambda)

Txxxx (mu, lambda, nu, sigma)

T2xx (nu, lambda)
T2xx (nu, lambda)

Tlxxxx (mu, lambda, nu, sigma)
Tlxxxx (mu, lambda, nu, sigma)
Txxxx (mu, lambda, nu, sigma)

T3xx (nu, lambda)
T3xx (nu, lambda)
Tlxxxx (mu, lambda, nu, sigma)
Tlxxxx (mu, lambda, nu, sigma)
Txxxx (mu, lambda, nu, sigma)

T4xx (sigma, lambda)
T4xx (sigma, lambda)
Tlxxxx (mu, lambda, nu, sigma)
Tlxxxx (mu, lambda, nu, sigma)
Txxxx (mu, lambda, nu, sigma)

T5xx (sigma, lambda)
T5xx (sigma, lambda)
Tlxxxx (mu, lambda, nu, sigma)
Tlxxxx (mu, lambda, nu, sigma)
Txxxx (mu, lambda, nu, sigma)

Correlation Only

+=
+=
+=

+=

*

*—

-+

+= Tlxxx]j (mu, lambda,nu, j)

# cb(sigma, Jj)

+= Txxxx (mu, lambda, nu, sigma)
+= Txxxx (mu, lambda, nu, sigma)

LDHFa (nu, sigma)
LDHFD (nu, sigma)
LP2A ao(nu, sigma)
LP2B ao(nu, sigma)
LDHFa (mu, lambda)
LDHFDb (mu, lambda)

Tlxx (mu, lambda) *"Txx (nu, sigma)

LDHFa (nu, lambda)

= LP2A ao (nu, lambda)

LDHFa (mu, sigma) "T2xx (nu, Llambda)
0.5

Tlxxxx (mu, lambda, nu, sigma)

= LDHFb (nu, lambda)

= LP2B ao (nu, lambda)
LDHFb (mu, sigma) "T3xx (nu, Llambda)
0.5
Tlxxxx (mu, lambda, nu, sigma)

= LDHFa (sigma, lambda)
= LP2A ao(sigma, lambda)

= LDHFa (mu,nu) “"T4xx (sigma, lambda)

*

* =

0.5
Tlxxxx (mu, lambda, nu, sigma)

= LDHFDb (sigma, lambda)

= LP2B ao(sigma, lambda)
LDHFDb (mu, nu) "T5xx (sigma, lambda)
0.5
Tlxxxx (mu, lambda, nu, sigma)



T6xx (nu, sigma)
T6xx (nu, sigma)
Tlxxxx (mu, lambda, nu, si

LP2A ao (mu, lambda) "T6xx (nu, sigma)

#

Txxxx (mu, lambda, nu, sig

Tlxxxx (mu, lambda, nu, si

LP2B_ao (mu, lambda) "T6xx (nu, sigma)

#

Txxxx (mu, lambda, nu, sig

Tlxxxx (mu, lambda, nu, si

LP2A ao (mu, sigma) “"LDHFA (nu, lambda)

#

Tlxxxx (mu, lambda, nu, si
Txxxx (mu, lambda, nu, sig

Tlxxxx (mu, lambda, nu, si

LP2A ao (mu, nu) "LDHFA (sigma, lambda)

#

Tlxxxx (mu, lambda, nu, si

= LDHFA (nu, sigma)
+= LDHFB (nu, sigma)
gma) =
ma) += Tlxxxx (mu,lambda,nu,sigma)

gma) =

ma) += Tlxxxx (mu,lambda,nu,sigma)

Txxxx (mu, lambda, nu, sigma) -= Tlxxxx(mu, lambda,nu,sigma)

Tlxxxx (mu, lambda, nu, si

LP2B_ao (mu, sigma) “"LDHFB (nu, lambda)

#

Tlxxxx (mu, lambda, nu, si

gma) =

gma) *= 0.5

ma) -= Tlxxxx (mu,lambda,nu,sigma)
gma) =

gma) *= 0.5

gma) =

gma) *= 0.5

Txxxx (mu, lambda, nu, sigma) -= Tlxxxx(mu, lambda,nu,sigma)

Tlxxxx (mu, lambda, nu, si

LP2B_ao (mu, nu) "LDHFB (sigma, lambda)

H= H S

H=

H=

H=

Tlxxxx (mu, lambda, nu, si

gma)

gma) *= 0.5

Txxxx (mu, lambda, nu, sigma) -= Tlxxxx(mu, lambda,nu,sigma)

Txxxx (mu, lambda, nu, sigma) *= 0.5

TSxxxx (mu, lambda, nu, si

Add the the nonseparab

TSxxxx (mu, lambda, nu, si

Set up integrals

execute der int setup
execute der int setup
execute der int setup
execute der int setup
execute der int setup
execute der int setup
execute der int setup
execute der int setup
execute der int setup
execute der int setup
execute der int setup
execute der int setup

Compute integral block

execute compute deriva

Contract density with

gma) = Txxxx (mu,lambda,nu, sigma)

le part

gma) += D2 (mu,lambda,nu, sigma)

dx1
dyl
dz1l
dx2
dy2
dz2
dx3
dy3
dz3
dx4
dy4
dz4

mu, lambda, nu, sigma
mu, lambda, nu, sigma
mu, lambda, nu, sigma
mu, lambda, nu, sigma
mu, lambda, nu, sigma
mu, lambda, nu, sigma
mu, lambda, nu, sigma
mu, lambda, nu, sigma
mu, lambda, nu, sigma
mu, lambda, nu, sigma
mu, lambda, nu, sigma
mu, lambda, nu, sigma

e~ e~~~ o~~~ o~~~ o~ —~

)
)
)
)
)
)
)
)
)
)
)
)

tive integrals

integral derivatives



execute DCONT2 TSxxxx (mu, lambda,nu,sigma)

#
ENDIF # nu == sigma
ENDIF # mu == lambda
#
ENDDO sigma
ENDDO lambda
#
ENDPARDO mu, nu
#
ENDPROC D2TRANS
# _______________
#
# ___________________________________________________________________________
#
# ___________________________________________________________________________
#
PROC UPDATE PAT
# _______________
#
PARDO a, 1
#
GET Painew _aa(a,i)
GET Paiold aa(a,i)
Tai(a,i) = Painew aa(a,1i)
execute energy denominator Tai(a,i)
Tai(a,i) -= Paiold aa(a,i)
#
if kiter == 1
PUT elai(a,i) = tai(a,i)
endif
#
if kiter ==
PUT e2ai(a,i) = tai(a,i)
endif
#
if kiter ==
PUT e3ai(a,i) = tai(a,i)
endif
#
if kiter ==
PUT edai(a,i) = tai(a,i)
endif
#
if kiter >= 5
PUT ebai(a,i) = tai(a,i)
endif
#
ENDPARDO a, i
#
PARDO b, j
#
GET Painew bb (b, J)

GET Paiold bb (b, J)



Tbj (b, J) = Painew bb (b, ]j)
execute energy denominator Tbj (b, 3J)

Tbj (b, J) -= Paiold bb (b, J)
#
if kiter ==
PUT elbj(b,3j) = tbj(b,J)
endif
#
if kiter ==
PUT e2bj (b,]J) = tbj(b,]j)
endif
#
if kiter ==
PUT e3bj(b,]J) = tbj(b,])
endif
#
if kiter ==
PUT e4dbj(b,]J) = tbj(b,]j)
endif
#
if kiter >= 5
PUT ebbj (b,]J) = tbj(b,]j)
endif
#
ENDPARDO b, j
#
ENDPROC UPDATE PAT
# __________________
#
# ___________________________________________________________________________
#
# ___________________________________________________________________________
#
PROC MOVE PAT
# _____________
#
PARDO a, 1
#
GET Paiold aa(a,i)
tai(a,i) = Paiold aa(a,i)
#
if kiter ==
PUT dlai(a,i) = tai(a,i)
endif
#
if kiter ==
PUT d2ai(a,i) = Tai(a,i)
endif
#
if kiter ==
PUT d3ai(a,i) = Tai(a,i)
endif
#
if kiter ==

PUT d4ai(a,i) = Tai(a,i)



endif

#
if kiter >= 5
PUT d4ai(a,i) = Tai(a,i)
endif
#
ENDPARDO a, i
#
PARDO b, 7
#
GET Paiold bb (b, J)
tbj(b,3j) = Paiold bb(b,]J)
#
if kiter ==
PUT dlbj (b,]J) = tbj(b,]j)
endif
#
if kiter ==
PUT d2bj (b,]J) = tbj(b,Jj)
endif
#
if kiter ==
PUT d3bj (b,]J) = tbj(b,]j)
endif
#
if kiter ==
PUT d4bj (b,]J) = tbj(b,]j)
endif
#
if kiter >= 5
PUT d4bj (b,]J) = tbj(b,]j)
endif
#
ENDPARDO b, j
#
ENDPROC MOVE PAT
# ________________
#
# ___________________________________________________________________________
#
# ___________________________________________________________________________
#
PROC ZERO DSCALAR
# _________________
#
# The scalars used (overlap of error arrays and coeffients) in the DIIS
# expansion are zero'd out.
#
# Zero out scalars.
# _________________
#
bll = 0.0
bl2 = 0.0
b13 = 0.0
bl4 = 0.0



bl5 = 0.0
ble = 0.0
bl7 = 0.0
bl8 = 0.0
bl9 = 0.0
b110 = 0.0
b22 = 0.0
b23 = 0.0
b24 = 0.0
b25 = 0.0
b26 = 0.0
b27 = 0.0
b28 = 0.0
b29 = 0.0
b210 = 0.0
b33 = 0.0
b34 = 0.0
b35 = 0.0
b36 = 0.0
b37 = 0.0
b38 = 0.0
b39 = 0.0
b310 = 0.0
b44 = 0.0
b45 = 0.0
b46 = 0.0
b47 = 0.0
b48 = 0.0
b49 = 0.0
b410 = 0.0
b55 = 0.0
b56 = 0.0
b57 = 0.0
b58 = 0.0
b59 = 0.0
b510 = 0.0
be6 = 0.0
b67 = 0.0
be8 = 0.0
b69 = 0.0
b610 = 0.0
b77 = 0.0
b78 = 0.0
b79 = 0.0
b710 = 0.0
b88 0.0
b89 0.0
b810 = 0.0



b910 = 0.0

b1010 = 0.0
Tbll = 0.0
Tbl2 = 0.0
Tbl3 = 0.0
Tbl4 = 0.0
Tbl5 = 0.0
Tbl6 = 0.0
Tbl7 = 0.0
Tbl8 = 0.0
Tbl9 = 0.0
Tb110 = 0.0
Tb22 = 0.0
Tb23 = 0.0
Tb24 = 0.0
Tb25 = 0.0
Tb26 = 0.0
Tb27 = 0.0
Tb28 = 0.0
Tb29 = 0.0
Tb210 = 0.0
Tb33 = 0.0
Tb34 = 0.0
Tb35 = 0.0
Tb36 = 0.0
Tb37 = 0.0
Tb38 = 0.0
Tb39 = 0.0
Tb310 = 0.0
Tb44 = 0.0
Tb45 = 0.0
Tb46 = 0.0
Tb47 = 0.0
Tb48 = 0.0
Tb49 = 0.0
Tb410 = 0.0
Tb55 = 0.0
Tb56 = 0.0
Tb57 = 0.0
Tb58 = 0.0
Tb59 = 0.0
Tb510 = 0.0
Tb66 = 0.0
Tb67 = 0.0
Tb68 = 0.0
Tb69 = 0.0
Tb610 = 0.0
Tb77 = 0.0
Tb78 = 0.0



Tb79 = 0.0
Tb710 = 0.0

#

Tb88 = 0.0

Tb89 = 0.0

Tb810 = 0.0
#

Tb99 = 0.0

Tb910 = 0.0
#

Tb1010 = 0.0
#

cl = 0.0

c2 = 0.0

c3 = 0.0

c4d = 0.0

c5 = 0.0

c6 = 0.0

c7 = 0.0

c8 = 0.0

c9 = 0.0

cl0 = 0.0
#

execute sip barrier
#

ENDPROC ZERO_ DSCALAR
# ____________________
#
# ___________________________________________________________________________
#
# ___________________________________________________________________________
#
PROC SETUP DIIS

# _______________
#
# Put the matrix elements of B into the sip 'B' matrix.
#

execute diis setup Tbll
execute diis setup Tbl2
execute diis setup Tbl3
execute diis setup Tbl4
execute diis setup Tblb
execute diis setup Tblé6
execute diis setup Tbl7
execute diis setup Tbl8
execute diis setup Tbl9
execute diis setup Tb1l1l0

execute diis setup Tb22
execute diis setup Tb23
execute diis setup Tb24
execute diis setup Tb25
execute diis setup Tb26
execute diis setup Tb27
execute diis setup Tb28



execute diis setup Tb29
execute diis setup Tb210

execute diis setup Tb33
execute diis setup Tb34
execute diis setup Tb35
execute diis setup Tb36
execute diis setup Tb37
execute diis setup Tb38
execute diis setup Tb39
execute diis setup Tb310

execute diis setup Tb44
execute diis setup Tb45
execute diis setup Tb46
execute diis setup Tb47
execute diis setup Tb48
execute diis setup Tb49
execute diis setup Tb410

execute diis setup Tbb55
execute diis setup Tbb56
execute diis setup Tb57
execute diis setup Tb58
execute diis setup Tb59
execute diis setup Tb510

execute diis setup Tb66
execute diis setup Tb67
execute diis setup Tb68
execute diis setup Tb69
execute diis setup Tb610

execute diis setup Tb77
execute diis setup Tb78
execute diis setup Tb79
execute diis setup Tb710

execute diis setup Tb88
execute diis setup Tb89

execute diis setup Tb810

execute diis setup Tb99
execute diis setup Tb910

execute diis setup Tb1010

#
execute sip barrier

#

ENDPROC SETUP DIIS
# __________________
#
# ___________________________________________________________________________
#
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PROC DIIS1

CALL ZERO_DSCA

execute sip ba

Determine the

LAR

rrier

'B-matrix'.

PARDO a, i

H= 3 S e R H= 3 3

=+

H= 3= 3

REQUEST/GET amplitude data from all 2 previous iterations.

GET elai(a,i)
GET e2ai(a,i)

# kiter-1
# kiter-0

amplitudes
amplitudes

Compute contributions to the 'B-matrix'.

blx x=1,2

etemp = elai(a,i)*elai(a,i)
bll += etemp

etemp = elai(a,i)*e2ai(a,i)

bl2 += etemp

blx x=2,2
etemp = e2ai(a,i)*e2ai(a,i)
b22 += etemp

ENDPARDO a, 1

Compute contributions due to Dbj amplitudes.

PARDO b, J

REQUEST/GET amplitude data from all 2 previous iterations.

H= 3

H=

GET elbj (b,3)
GET e2bj (b, 3)

Compute contributions to the

# kiter-1
# kiter-0

amplitudes
amplitudes

'B-matrix'.
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etemp = elbj (b,j)*elbj(b,J)
bll += etemp

#
etemp = elbj (b, ]j) *e2bj (b, )
bl2 += etemp
#
# blx x=2,2
# _________
#
etemp = e2bj (b, j) *e2bj (b, J)
b22 += etemp
#
ENDPARDO b, j
#
execute sip barrier
#
# Collectively sum B-matrix elements.
# ___________________________________
#
collective Tbll += bll
collective Tbl2 += bl2
collective Tb22 += b22
execute server barrier
#
# Now the unique elements of the 'B-matrix' have been computed, the array
is filled out
# in the setup diis.
# ________________________________________________________________________
#
# Put the elements of the 'B-matrix', which have been computed as scalars
into the
# R-matrix
# ________________________________________________________________________
#
CALL SETUP _DIIS
#
execute compute diis # --> New instruction
#
cl = Tbhll
c2 = Tb22

execute print scalar cl
execute print scalar c2
execute server barrier
execute sip barrier

Done computing the c-vector.

H= o S 3 4



EEE

H= #= S S

H= = 3

H= 3= 3

e

PARDO a,

REQUEST/GET amplitude data from all 2 previous iterations.

GET DOai(a, i) # kiter-2 amplitudes
GET Dlai(a,i) # kiter-1 amplitudes
GET elai(a,i) # kiter-1 amplitudes
GET e2ai(a,i) # kiter-0 amplitudes
Compute contributions to updated amplitudes --> tai old.
tlai(a,i) = dOai(a, i)

tlai(a,i) += elai(a,i)

tlai(a,i) *= cl

tai(a,i) = tlai(a,i)

tlai(a,i) = dlai(a,i)

tlai(a,i) += e2ai(a,i)

tlai(a,i) *= c2

tai(a,i) += tlai(a,i)

PUT Paiold aa(a,i) = tai(a,i)
ENDPARDO a, i

Form Dbj old.

PARDO b, 7

REQUEST/GET amplitude data from all 2 previous iterations.

GET DOb7j (b, J) # kiter-2 amplitudes
GET D1bj (b, J) # kiter-1 amplitudes
GET elbj (b, 7J) # kiter-1 amplitudes
GET e2bj (b, 7J) # kiter-0 amplitudes

Compute contributions to updated amplitudes --> tbj old.

tlbj (b, J) = d0bj (b, J)
t1lbj (b, J) += elbj (b, J)
tlbj (b, J) *= cl

thbj (b, J) = tlbj (b, J)
t1lbj (b, J) = dibj (b, 3)
t1bj (b, J) += e2bj (b, J)
tlbj (b, J) *= 2

tbj (b, J) += tlbj (b, J)

PUT Paiold bb(b,j) = tbj(b,])



ENDPARDO b, Jj

#
execute sip barrier
#
ENDPROC DIIS1
# _____________
#
# ___________________________________________________________________________
#
PROC DIIS2
# __________
#
# Zero out scalars.
# _________________
#
CALL ZERO_ DSCALAR
#
execute server barrier
execute sip barrier
#
# Determine the 'B-matrix'.
# _________________________
#
# Compute contributions due to dai amplitudes.
# ____________________________________________
#
PARDO a, i
#
# REQUEST/GET amplitude data from all 4 previous iterations.
# __________________________________________________________
#
GET elai(a,i) # kiter-2 amplitudes
GET e2ai(a,i) # kiter-1 amplitudes
GET e3ai(a,i) # kiter-0 amplitudes
#
# Compute contributions to the 'B-matrix'.
# ________________________________________
#
# blx x=1,3
# _________
#
etemp = elai(a,i)*elai(a,i)
bll += etemp
#
etemp = elai(a,i)*e2ai(a,i)
bl2 += etemp
#
etemp = elai(a,i)*e3ai(a,i)
bl3 += etemp
#
# blx x=2,3
# _________
#
etemp = e2ai(a,i)*e2ai(a,i)

b22 += etemp
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etemp = e2ai(a,i)*e3ai(a,i)
b23 += etemp

etemp = e3ai(a,i)*e3ai(a,i)
b33 += etemp

ENDPARDO a, 1

Compute contributions due to dbj amplitudes.

PARDO b, 7

REQUEST/GET amplitude data from all 3 previous iterations.

GET elbj (b, 7J) # kiter-2 amplitudes
GET e2bj (b, 7J) # kiter-1 amplitudes
GET e3bj (b, 7J) # kiter-0 amplitudes

Compute contributions to the 'B-matrix'.

etemp = elbj(b,j)*elbj(b,J)
bll += etemp

etemp = elbj (b,j)*e2bj(b,J)
bl2 += etemp

etemp = elbj(b,j)*e3bj(b,J)
bl3 += etemp

etemp = e2bj (b, J)*e2bj (b, J)
b22 += etemp

etemp = e2bj (b,J)*e3bj(b,J)
b23 += etemp

etemp = e3bj (b, ) *e3bj (b, )
b33 += etemp

ENDPARDO b, Jj

execute sip barrier



Collectively sum B-matrix elements.

H= 3 S

collective Tbll += bll
collective Tbl2 += bl2
collective Tbl3 += bl3
collective Tb22 += b22
collective Tb23 += b23
collective Tb33 += b33
execute server barrier

#
# Now the unique elements of the 'B-matrix' have been computed and the
array filled out.
# ________________________________________________________________________
#
# Put the elements of the 'B-matrix', which have been computed as scalars
into the
# R-matrix
# ________________________________________________________________________
CALL SETUP DIIS
#
execute compute diis # --> New instruction
#
cl = Tbll
c2 = Tb22
c3 = Tb33
execute print scalar cl
execute print scalar c2
execute print scalar c3
execute server barrier
execute sip barrier
#
# Done computing the c-vector.
# ____________________________
#
# Form the updated amplitudes using the c-vector.
L i #
# Form Dai_ old.
# _____________
#
PARDO a, 1
#
# REQUEST/GET amplitude data from all 3 previous iterations.
# __________________________________________________________
#
GET DOai(a, i) # kiter-3 amplitudes
GET Dlai(a,i) # kiter-2 amplitudes
GET D2ai(a, i) # kiter-1 amplitudes
#

GET elai(a,i)
GET e2ai(a,i)
GET e3ai(a,i)

kiter-2 amplitudes
kiter-1 amplitudes
kiter-0 amplitudes

+= o
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Compute contributions to updated amplitudes --> tai old.
tlai(a,i) = dOai(a, i)
tlai(a,i) += elai(a,i)
tlai(a,i) *= cl

tai(a,i) = tlai(a,i)
tlai(a,i) = dlai(a,i)
tlai(a,i) += e2ai(a,i)
tlai(a,i) *= c2

tai(a,i) += tlai(a,i)
tlai(a,1i) = d2ai(a,1)
tlai(a,i) += e3ai(a,i)
tlai(a,i) *= 3

tai(a,i) += tlai(a,i)

PUT Paiold aa(a,i) = tai(a,i)

ENDPARDO a, 1

Form tbj old.

PARDO b, J

REQUEST/GET amplitude data from all 3 previous iterations.

GET DObj (b, 3)
GET D1bj (b,3)
GET D2bj (b, )

kiter-3 amplitudes
kiter-2 amplitudes
kiter-1 amplitudes

H= =

GET elbj (b,3)
GET e2bj (b, 3)
GET e3bj (b, )

kiter-2 amplitudes
kiter-1 amplitudes
kiter-0 amplitudes

+= o

Compute contributions to updated amplitudes --> tbj old.

tlbj (b, J) = d0bj (b, J)
t1b3j (b, J) += elbj (b, J)
tlbj (b, J) *= cl

thbj (b, J) = tlbj (b, 3)
t1bj (b, J) = dlbj (b, 3)
t1b3j (b, J) += e2bj (b, J)
tlbj (b, J) *= 2

tbj (b, J) += tlbj (b, J)
t1bj (b, J) = d2bj (b, J)
t1lbj (b, J) += e3bj (b, J)
tlbj (b, J) *= ¢3

tbj (b, J) += tlbj (b, J)

PUT Paiold bb(b,j) = tbj(b,])



ENDPARDO b, Jj

#
execute sip barrier
#
ENDPROC DIIS2
# _____________
#
# ___________________________________________________________________________
#
# ___________________________________________________________________________
#
PROC DIIS3
# __________
#
# Zero out scalars.
# _________________
#
CALL ZERO_ DSCALAR
#
execute sip barrier
#
# Determine the 'B-matrix'.
# _________________________
#
# Compute contributions due to dai amplitudes.
# ____________________________________________
#
PARDO a, i
#
# REQUEST/GET amplitude data from all 4 previous iterations.
# __________________________________________________________
#
GET elai(a,i) # kiter-3 amplitudes
GET e2ai(a,i) # kiter-2 amplitudes
GET e3ai(a,i) # kiter-1 amplitudes
GET edai(a,i) # kiter-0 amplitudes
#
# Compute contributions to the 'B-matrix'.
# ________________________________________
#
# blx x=1,4
# _________
#
etemp = elai(a,i)*elai(a,i)
bll += etemp
#
etemp = elai(a,i)*e2ai(a,i)
bl2 += etemp
#
etemp = elai(a,i)*e3ai(a,i)
bl3 += etemp
#

etemp = elai(a,i) *edai(a,i)
bld += etemp
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H= #E 3 o
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=+

H= 3= 3

H= 3= 3
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ENDPARDO

blx x=2,4

etemp = e2ai(a,i)*e2ai(a
b22 += etemp

etemp = e2ai(a,i)*e3ai(a
b23 += etemp

etemp = e2ai(a,i) *edai(a
b24 += etemp

blx x=3,4

etemp = e3ai(a,i)*e3ai(a
b33 += etemp

etemp = e3ai(a,i) *edai(a
b34 += etemp

blx x=4,4

etemp = edai(a,i)*edai(a
b44 += etemp

a, 1i

Compute contributions due to dbj

PARDO b,

J

REQUEST/GET amplitude data

GET
GET
GET
GET

Compute contributions to the

kiter-3
kiter-2
kiter-1
kiter-0

ER

r1)

r1)

r1)

r1)

r1)

r1)

amplitudes.

amplitudes
amplitudes
amplitudes
amplitudes

'B-matrix'.

blx x=1,4

etemp = elbj(b,]j) *elbj (b
bll += etemp

etemp = elbj (b, ]j) *e2bj (b
bl2 += etemp

etemp = elbj(b,]j) *e3bj (b
bl3 += etemp

rJ)

rJ)

rJ)



etemp = elbj (b,j)*edb] (b, J)
bld += etemp

#
# blx x=2,4
e
#
etemp = e2bj (b,j) *e2bj (b, )
b22 += etemp
#
etemp = e2bj (b,j) *e3bj (b, )
b23 += etemp
#
etemp = e2bj (b,j) *edbj (b, )
b24 += etemp
#
# blx x=3,4
e
#
etemp = e3bj (b,]j) *e3bj (b, )
b33 += etemp
#
etemp = e3bj (b,]j) *edbj (b, )
b34 += etemp
#
# blx x=4,4
e
#
etemp = e4dbj (b,]j) *edbj (b, )
b44 += etemp
#
ENDPARDO b, j
#
execute sip barrier
#
# Collectively sum B-matrix elements.
# e
#
collective Tbll += bll
collective Tbl2 += bl2
collective Tb1l3 += bl3
collective Tbl4 += bl4
collective Tb22 += b22
collective Tb23 += Db23
collective Tb24 += b24
collective Tb33 += b33
collective Tb34 += b34
collective Tb44 += b44
execute server barrier
#
# Now the unique elements of the 'B-matrix' have been computed and the
array filled out.
-
#
# Put the elements of the 'B-matrix', which have been computed as scalars

into the



# ________________________________________________________________________
CALL SETUP _DIIS
#
execute compute diis # --> New instruction
#
cl = Tbll
c2 = Tb22
c3 = Tb33
c4 = Tb44
execute print scalar cl
execute print scalar c2
execute print scalar c3
execute print scalar c4
execute server barrier
execute sip barrier
#
# Done computing the c-vector.
# ____________________________
#
# Form the updated amplitudes using the c-vector.
# e #
#
# Form Dai_ old.
# _____________
#
PARDO a, i
#
# REQUEST/GET amplitude data from all 3 previous iterations.
# __________________________________________________________
#
GET DOai (a # kiter-4 amplitudes
GET Dlai (a # kiter-3 amplitudes
GET D2ai (a # kiter-2 amplitudes
GET D3ai (a # kiter-1 amplitudes
#
GET elai(a,i) # kiter-3 amplitudes
GET e2ai(a,i) # kiter-2 amplitudes
GET e3ai(a,i) # kiter-1 amplitudes
GET edai(a,i) # kiter-0 amplitudes
#
# Compute contributions to updated amplitudes --> tai old.
# ________________________________________________________
#
tlai(a,i) = dO0ai(a,i)
tlai(a,i) += elai(a,i)
tlai(a,i) *= cl
tai(a,i) = tlai(a,i)
#
tlai(a,i) = dlai(a,i)
tlai(a,i) += e2ai(a,i)
tlai(a,i) *= c2
tai(a,i) += tlai(a,i)
#
tlai(a,i) = d2ai(a,i)
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tlai(a,i) += e3ai(a,i)
tlai(a,i) *= 3

tai(a,i) += tlai(a,i)
tlai(a,i) = d3ai(a,i)
tlai(a,i) += edai(a,i)
tlai(a,i) *= c4d

tai(a,i) += tlai(a,i)

PUT Paiold aa(a,i) = tai(a,i)

ENDPARDO a, 1

Form tbj old.

PARDO b, J

REQUEST/GET amplitude data from all 3 previous iterations.

GET DOb7j (b, J) # kiter-4 amplitudes
GET D1bj (b, 7J) # kiter-3 amplitudes
GET D2b7j (b, J) # kiter-2 amplitudes
GET D3b7j (b, J) # kiter-1 amplitudes
GET elbj (b, 7J) # kiter-3 amplitudes
GET e2bj (b, 7J) # kiter-2 amplitudes
GET e3bj (b, 7J) # kiter-1 amplitudes
GET e4dbj (b, 7J) # kiter-0 amplitudes

H= 3 S S

t1lbj (b, J) = d0bj (b, J)
tlbj (b, J) += elbj (b, ])
t1lbj (b, J) *= cl

tbj (b, ) = tlbj (b, J)
tlbj (b, J) = dlbj (b, )
tlbj (b, J) += e2bj (b, ])
tlbj (b, J) *= 2

tbj (b, J) += tlbj (b, ])
tlbj (b, J) = d2bj (b, )
tlbi (b, J) += e3bj (b, ])
tlbj (b, J) *= 3

tbj (b, J) += tlbj (b, J)
tlbj (b, J) = d3bj (b, J)
tlbj (b, 3) += edbj (b, ])
t1lbj (b, ) *= c4

tbj (b, J) += tlbj (b, ])
PUT Paiold bb(b,j) = tbj(b,]

ENDPARDO b, Jj

)



execute sip barrier

#
ENDPROC DIIS3
# _____________
#
# ___________________________________________________________________________
#
# ___________________________________________________________________________
#
PROC DIIS4
# __________
#
# Zero out scalars.
# _________________
#
CALL ZERO_ DSCALAR
#
execute sip barrier
#
# Determine the 'B-matrix'.
# _________________________
#
# Compute contributions due to dai amplitudes.
# ____________________________________________
#
PARDO a, i
#
# REQUEST/GET amplitude data from all 4 previous iterations.
# __________________________________________________________
#
GET elai(a, 1) # kiter-4 amplitudes
GET e2ai(a, 1) # kiter-3 amplitudes
GET e3ai(a, i) # kiter-2 amplitudes
GET edai(a, i) # kiter-1 amplitudes
GET ebai(a, 1) # kiter-0 amplitudes
#
# Compute contributions to the 'B-matrix'.
# ________________________________________
#
# blx x=1,5
# _________
#
etemp = elai(a,i)*elai(a,i)
bll += etemp
#
etemp = elai(a,i)*e2ai(a,i)
bl2 += etemp
#
etemp = elai(a,i)*e3ai(a,i)
bl3 += etemp
#
etemp = elai(a,i) *edai(a,i)
bld += etemp
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etemp = elai(a,i)*ebai(a,i)
bl5 += etemp

etemp = e2ai(a,i)*e2ai(a,i)
b22 += etemp

etemp = e2ai(a,i)*e3ai(a,i)
b23 += etemp

etemp = e2ai(a,i) *edai(a,i)
b24 += etemp

= e2ai(a,i) *ebai(a,i)
b25 += etemp

[}
o
0}
3
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|

etemp = e3ai(a,i)*e3ai(a,i)
b33 += etemp

etemp = e3ai(a,i) *edai(a,i)
b34 += etemp

etemp = e3ai(a,i)*ebai(a,i)

b35 += etemp

etemp = edai(a,i)*edai(a,i)
b44 += etemp

etemp = edai(a,i)*ebai(a,i)

b45 += etemp

etemp = ebai(a,i)*ebai(a,i)
b55 += etemp

ENDPARDO a, 1

Compute contributions due to dbj amplitudes.

PARDO b, J

REQUEST/GET amplitude data from all 3 previous iterations.

GET elbj (b, 7J) # kiter-4 amplitudes
GET e2bj (b, 7J) # kiter-3 amplitudes
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GET e3bj (b, 7J) # kiter-2 amplitudes
GET e4dbj (b, 7J) # kiter-1 amplitudes
GET e5bj (b, 7J) # kiter-0 amplitudes

Compute contributions to the 'B-matrix'.

etemp = elbj(b,j)*elbj(b,J)
bll += etemp

etemp = elbj (b,j)*e2bj(b,J)
bl2 += etemp

etemp = elbj(b,j)*e3bj(b,J)
bl3 += etemp

etemp = elbj (b, j)*edb]j (b, ])
bld += etemp
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= elbj(b,]j) *ebbj (b, ])
bl5 += etemp

etemp = e2bj (b, J)*e2bj (b, J)
b22 += etemp

etemp = e2bj (b, J)*e3bj(b,J)
b23 += etemp

[}
o
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= e2bj(b,]j) *edbj (b, ])
b24 += etemp

etemp = e2bj (b,J)*e5bJj (b, J)
b25 += etemp

etemp = e3bj(b,J)*e3bj (b, )
b33 += etemp

etemp = e3bj (b, j) *edbi (b, )
b34 += etemp

etemp = e3bj(b,J)*e5bj (b, ]J)
b35 += etemp

etemp = e4bj (b, J) *edb] (b, J)
b44 += etemp



etemp = e4bj (b, J)*e5bJj (b, J)

b45 += etemp
#
# blx x=5,5
e
#
etemp = e5bj (b,j) *e5bj (b, )
b55 += etemp
#
ENDPARDO b, j
#
execute sip barrier
#
# Collectively sum B-matrix elements.
# e
#
collective Tbll += bll
collective Tbl2 += bl2
collective Tbl3 += bl3
collective Tbl4 += bl4
collective Tbl5 += bl5
collective Tb22 += b22
collective Tb23 += b23
collective Tb24 += b24
collective Tb25 += b25
collective Tb33 += b33
collective Tb34 += b34
collective Tb35 += b35
collective Tb44 += b44
collective Tb45 += b45
collective Tb55 += b55
execute server barrier
#
# Now the unique elements of the 'B-matrix' have been computed and the
array filled out.
-
#
# Put the elements of the 'B-matrix', which have been computed as scalars
into the
# R-matrix
-
CALL SETUP _DIIS
#
execute compute diis # --> New instruction
#
cl = Tbll
c2 = Tb22
c3 = Tb33
cd = Tb44
c5 = Tb55

execute print scalar cl
execute print scalar c2
execute print scalar c3



H o S 3 R o 3 3 3

execute print scalar c4
execute print scalar c¢b
execute sip barrier

Done computing the c-vector.

PARDO a, i

REQUEST/GET amplitude data from all 3 previous iterations.

H= 3= 3

H= = 3

GET DOai (a # kiter-5 amplitudes
GET Dlai (a # kiter-4 amplitudes
GET D2ai (a # kiter-3 amplitudes
GET D3ai (a # kiter-2 amplitudes
GET D4ai (a # kiter-1 amplitudes
GET elai(a,i) # kiter-4 amplitudes
GET e2ai(a,i) # kiter-3 amplitudes
GET e3ai(a,i) # kiter-2 amplitudes
GET edai(a,i) # kiter-1 amplitudes
GET eb5ai(a,i) # kiter-0 amplitudes
Compute contributions to updated amplitudes --> tai old.
tlai(a,i) = dOai(a, i)

tlai(a,i) += elai(a,i)

tlai(a,i) *= cl

tai(a,i) = tlai(a,i)

tlai(a,i) = dlai(a,i)

tlai(a,i) += e2ai(a,i)

tlai(a,i) *= c2

tai(a,i) += tlai(a,i)

tlai(a,1i) = d2ai(a,1i)

tlai(a,i) += e3ai(a,i)

tlai(a,i) *= 3

tai(a,i) += tlai(a,i)

tlai(a,i) = d3ai(a,i)

tlai(a,i) += edai(a,i)

tlai(a,i) *= c4

tai(a,i) += tlai(a,i)

tlai(a,i) = ddai(a,i)

tlai(a,i) += ebai(a,i)

tlai(a,i) *= ¢5

tai(a,i) += tlai(a,i)



H= 3=
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PUT Paiold aa(a,i) = tai(a,i)
ENDPARDO a, i

Form tbj old.

PARDO b, J

REQUEST/GET amplitude data from all 3 previous iterations.

GET DOb7j (b, J) # kiter-5 amplitudes
GET D1bj (b, J) # kiter-4 amplitudes
GET D2b7j (b, J) # kiter-3 amplitudes
GET D3b7j (b, 7J) # kiter-2 amplitudes
GET D4b7j (b, J) # kiter-1 amplitudes
GET elbj (b, 7J) # kiter-4 amplitudes
GET e2bj (b, 7J) # kiter-3 amplitudes
GET e3bj (b, 7J) # kiter-2 amplitudes
GET e4dbj (b, 7J) # kiter-1 amplitudes
GET e5bj (b, 7J) # kiter-0 amplitudes

H= 3= 3

PUT Paiold bb(b,j) =

ENDPARDO b, Jj

execute sip barrier

dobj (b, J)
elbj (b, 3J)
cl

tlbj (b, J)

dlbj (b, J)

- eij (blj)

c2

= tlbj(b,3J)

dzbj (b, J)
e3bj (b, 3J)

= c3
= tlbj (b, J)

d3bj (b, J)
e4bj (b, 3J)

= c4
= tlbj (b,3J)

d4bj (b, J)
e5bj (b, J)

= cb
= tlbj (b, 3J)

tbj (b, J)



ENDPROC DIIS4

PARDO a, i
GET dlai(a,i)
PUT dOai(a,i)
ENDPARDO a, i

dlai(a, 1)

PARDO b, 1
GET dlbj (b, )
PUT d0b3 (b, )
ENDPARDO b, j

dlbj (b, J)

execute sip barrier

H= #E 3 S

PARDO a, i

GET e2ai(a,i)

PUT elai(a,i) = e2ai(a,i)
ENDPARDO a, i

PARDO b, j

GET e2bj (b, 3)

PUT elbj(b,]J) = e2bj(b,])
ENDPARDO b, j

PARDO a, i

GET d2ai(a,i)

PUT dlai(a,i) = d2ai(a,i)
ENDPARDO a, i

PARDO b, j

GET d2bj (b,3)

PUT dlbj (b,3J) = d2bj(b,])
ENDPARDO b, J

execute sip barrier

e
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GET e3ai(a,i)
PUT e2ai(a,i)
ENDPARDO a, i

PARDO b, 1
GET e3bj (b, )
PUT e2bj (b, )
ENDPARDO b, 1

PARDO a, i
GET d3ai(a,i)
PUT d2ai(a,i)
ENDPARDO a, i

PARDO b, 1
GET d3bj (b, )
PUT d2b3 (b, )
ENDPARDO b, j

execute sip barrier

PARDO a, i
GET edai(a,i)
PUT e3ai(a,i)
ENDPARDO a, i

PARDO b, 1
GET e4bj (b, )
PUT e3b7 (b, )
ENDPARDO b, 3

PARDO a, i
GET d4dai(a,i)
PUT d3ai(a,i)
ENDPARDO a, i

PARDO b, 1
GET d4bj (b, )
PUT d3b7 (b, )
ENDPARDO b, j

execute sip barrier

PARDO a, i
GET eb5ai(a,i)
PUT edai(a,i)
ENDPARDO a, i

PARDO b, 1
GET e5bj (b, )
PUT edbi (b,7)

e3ai(a,i)

e3bj (b, 3J)

d3ai(a, i)

d3bj (b, 3)

edai(a,i)

e4bj (b, J)

d4ai(a, 1)

d4bj (b, J)

ebai(a, i)

e5bj (b, J)



ENDPARDO b, J

#
PARDO a, i
GET Paiold aa(a,i)
PUT d4ai(a,i) = Paiold aaf(a,i)
ENDPARDO a, i
#
PARDO b, J
GET Paiold bb(b,Jj)
PUT d4bj (b,j) = Paiold bb(b,])
ENDPARDO b, j
#
execute sip barrier
#
ENDPROC MOVE4
# _____________
#

G
#

#

# START OF MAIN PROGRAM

#

G
#

#
# Transform integrals
# ___________________
#
execute sip barrier
CALL TRAN UHF
allocate La(*,*)
allocate Lb(*,*)
DO mu
DO p
La(p,mu) = ca(mu,p)
ENDDO p
ENDDO mu
DO mu
DO g
Lb(g,mu) = cb(mu,q)
ENDDO g
ENDDO mu
#
# Create one-particle arrays
# __________________________
#

CREATE Pij aa
CREATE Pij bb
CREATE Pab aa
CREATE Pab bb
CREATE Lai_aa
CREATE Lai bb
CREATE Painew_aa
CREATE Paiold aa
CREATE Painew bb
CREATE Paiold bb
CREATE Wab aa



H= 3= 3

H= 3

H= 3

H= 3

CREATE
CREATE
CREATE
CREATE
CREATE
CREATE
CREATE
CREATE
CREATE
CREATE
CREATE
CREATE
CREATE
CREATE
CREATE
CREATE
CREATE
CREATE
execut

Comput

Wab bb
Wij aa
Wij bb
Wai aa
Wai bb
P2 ao
P2A ao
P2B _ao
W2 ao
Paa ao
Pbb ao
Yxi
Yxj
WHFa
WHFb
DHFa
DHFDb
DHF
e sip barrier

e the HF contribution to the weighted density matrix

call WHEFDENS

execut

First comp

PARDO

ENDPAR

e sip barrier

ute the occupied-occupied block of the density correction

a, i, al, i2

REQUEST VSpipi(a,i,al,i2) i
Tpipi(a,i,al,i2) = VSpipi(a,i,al,i2)
execute energy denominator Tpipi(a,i,al,i2)

DO il
REQUEST VSpipi(a,il,al,i2) il
Tlpipi(a,il,al,i2) = VSpipi(a,il,al,i2)

execute energy denominator Tlpipi(a,il,al,i2)

Tii(i,1i1) = Tpipi(a,i,al,i2)*Tlpipi(a,il,al,i2)
Tii(i,1i1) *= -0.5
PUT Pij aa(i,il) += Tii(i,il)

ENDDO il

DO a, i, al, 1i2

AABB/AABB piece

REQUEST Vpigj(a,i,b,j) 1
Tpigj (a,i,b,3J) = Vpiqgj(a,i,b,])
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H=

execute energy denominator Tpigj(a,i,b,3J)

DO il
REQUEST Vpigj(a,il,b,j) 3
Tlpigj(a,il,b,]) = Vpiqgj(a,il,b,3)

execute energy denominator Tlpiqgj(a,il,b,J)

Tii(i,11) = Tpiqgj(a,i,b,3)*Tlpiqj(a,il,b,J)
Tii(i,11) *= -1.0
PUT Pij_aa(i,il) += Tii(i,il)

ENDDO il

ENDPARDO a, i, b, j

BBBB/BBBB piece

PARDO b, j, bl, j2

REQUEST VSqjqj (b,J,bl,32) 3
Tqjqj (b,3j,bl,32) = VSgjqj (b,j,bl,]2)
execute energy denominator Tqgjgj (b,Jj,bl,j2)

DO j1
REQUEST vsgiqgl (b,31,bl,32) 1
Tlgjgj(b,jl,bl,j2) = VSgjqgj(b,jl,bl,j2)

execute energy denominator Tlgjqgj(b,jl,bl,j2)

T33(3,31) = Tqjqj (b,3,b1,32)*Tlqjqj (b,31,b1,32)
T33(3,31) *= -0.5
PUT Pij bb(j,jl) += T33(3,31)

ENDDO j1

ENDPARDO b, j, bl, j2

BBAA/BBAA piece

PARDO b, j, a, i

REQUEST Vpigj(a,i,b,J) 1
Tpigj (a,i,b,3) = Vpigj(a,i,b,]J)
execute energy denominator Tpigj(a,i,b,3J)

DO j1
REQUEST Vpigj(a,i,b,j1) 1
Tlpigj(a,i,b,Jl) = Vpiqgj(a,i,b,jl)

execute energy denominator Tlpiqgj(a,i,b,jl)

T33(3,31) = Tpigj(a,i,b,J) *Tlpigj(a,i,b,J1)
T33(3,31) *= -1.0
PUT Pij bb(j,jl) += T33(3,31)

ENDDO j1
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ENDPARDO b, j, a, i

Done compute the occupied-occupied block of the density correction

PARDO a, a2, i, i1l
REQUEST VSpipi(a,i,a2,1il) i

Tpipi(a,i,a2,1il) = VSpipi(a,i,a2,il)
execute energy denominator Tpipi(a,i,a2,il)

DO al
REQUEST VSpipi(al,i,a2,1il) 1
Tlpipi(al,i,a2,il) = VSpipi(al,i,a2,il)

execute energy denominator Tlpipi(al,i,az2,il)
Taa(a,al) = Tpipi
Taa(a,al) *= 0.5
PUT Pab_aa(a,al)

(a,1,a2,1il)*Tlpipi(al,i,az2,il)
+= Taa(a,al)

ENDDO al
ENDPARDO a, a2, i, il

AABB/AABB piece

PARDO a, b, i, j

REQUEST Vpigj(a,i,b,J) 1
Tpigj(a,i,b,J) = Vpiqgj(a,i,b,3J)
execute energy denominator Tpigj(a,i,b,3J)

DO al
REQUEST Vpigj(al,i,b,j) 1
Tlpiqgj (al,i,b,3J) = Vpiqgj(al,i,b,J)

execute energy denominator Tlpiqgj(al,i,b,J)

Taa(a,al) = Tpigj(a,i,b,j)*Tlpigj(al,i,b,])
PUT Pab aa(a,al) += Taa(a,al)

ENDDO al
ENDPARDO a, b, i, J

BBBB/BBBB piece
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H=

H= 3

H= 3=

PARDO b, b2, j, jl
REQUEST V8qjqgj (b,3j,b2,31) 7
Tgjqgj (b,3,b2,31) = VSgjqgj(b,j,b2,31)

execute energy denominator Tqgjgj(b,Jj,b2,jl)

DO bl
REQUEST vsqgiqgj (bl,3,b2,31) 7
Tlgjgj(bl,j,b2,31) = VSgjaqj (bl,J,b2,31)

execute energy denominator Tlgjqgj (bl,j,b2,3j1)

Tbb (b, bl) = Tgjqgj (b,3,b2,31)*Tlgjqj (b1, ], b2,31)
Tbb (b,bl) *= 0.5
PUT Pab bb(b,bl) += Tbb(b,bl)

ENDDO b1l

ENDPARDO b, b2, j, jl

BBAA/BBAA piece

PARDO b, a, j, i
REQUEST Vpigj(a,i,b,j) J
Tpiqgj(a,i,b,J) = Vpiqgj(a,i,b,]J)

execute energy denominator Tpigj(a,i,b,3J)

DO bl
REQUEST Vpigj(a,i,bl,j) 3
Tlpigj(a,i,bl,]) = Vpiqgj(a,i,bl,3)

execute energy denominator Tlpiqgj(a,i,bl,])

Tbb (b,bl) = Tplqj (a, llblj) *TlplOIj (al llbllj)
PUT Pab bb(b,bl) += Tbb(b,bl)

ENDDO bl

ENDPARDO b, a, j, i

End compute the virtual-virtual block of the density correction

execute sip barrier

Backtransform Pab to be used in the 'direct' contribution to Lai

PARDO a,

GET Pab_aa(a,al)

DO mu
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Ixa(mu,al) = Pab_aa(a,al) *ca(mu,a)

DO nu

Ixx (mu, nu)

= Ixa(mu,al)*ca(nu,al)

PUT Paa_ao(mu,nu) += Ixx(mu,nu)

ENDDO nu

ENDDO mu

ENDPARDO

a, al

Transform Pab bb

PARDO b,

bl

GET Pab bb(b,bl)

DO mu
Ixb(mu,bl) = Pab bb(b,bl)*cb (mu,b)
DO nu
Ixx (mu, nu) = Ixb(mu,bl)*cb(nu,bl)
PUT Pbb ao(mu,nu) += Ixx(mu,nu)
ENDDO nu
ENDDO mu
ENDPARDO b, bl

execute sip barrier

Compute the right-hand side of Eg. 10 --> Lai aa

Compte the 'direct' contributions

CALL LAIAO1

Second-term

PARDO a,

al, i1, 12

REQUEST
Tpipi(a,il,al,i2)
execute energy denominator Tpipi(a,il,al,i2)

DO

i

REQUEST
Tai(a,i)
Tai(a,i)
PUT Lai aa(a,i)

VSpipi(a,il,al,i2) il
= VSpipi(a,il,al,i2)

VSpipi(al,i2,i,1i1) 1
Tpipi(a,il,al,i2) *VSpipi(al,i2,i,1i1)
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ENDDO i
ENDPARDO a, al, il, i2
PARDO a, b, il, j
REQUEST Vpigj(a,11,b,3) 3

Tpiqgj(a,il,b,J) = Vpigj(a,il,b,J)
execute energy denominator Tpigj(a,il,b,])

DO i
REQUEST Vpigj (i,il,b,3) i
Tai(a,1) = Tpiqgj(a,il,b,3) *Vpigj(i,1il,b, )

PUT Lai aa(a,i) += Tai(a,i)
ENDDO i
ENDPARDO a, b, il, jJ

Fourth-term

PARDO i, 1il, 12, a

REQUEST VSpipi(a,i,i1,1i2) i

GET Pij aa(il,i2)

Tai(a,i) = VSpipi(a,i,il,1i2)*Pij aa(il,1i2)
Tai(a,i) *= -1.0

PUT Lai aa(a,i) += Tai(a,i)
ENDPARDO i, 11, i2, a

PARDO i, 3, jl, a

REQUEST Vpigj(a,i,J,3j1) 1
GET Pij bb(j,31)

Tai(a,1) = Vpiqgj(a,i,j,Jjl)*Pij bb(j,J1)
Tai(a,i) *= -1.0

PUT Lai aa(a,i) += Tai(a,i)
ENDPARDO i, j, 3Jjl, a

Compute the right-hand side of Eg. 10 --> Lai bb

PARDO b, bl, j1, j2

REQUEST VSqjgj (b,j1,bl1,32)
Tqjqgj (b,j1,b1,32) = VSgjqj (b,31,bl,32)
execute energy denominator Tqgjgj(b,jl,bl,j2)

1
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DO
REQUEST VSgjqj (bl,32,3,31) 3
Tbj (b, J) = Tgjqgj (b,j1,bl,32)*VSgjqgj(bl,32,73,31)
Tbj (b, J) *= 0.5

PUT Lai_bb(b,j) += Tbj (b, J)
ENDDO j
ENDPARDO b, bl, j1, j2
PARDO a, b, i, j1
REQUEST Vpiqgj(a,i,b,31) i

Tpigj(a,i,b,31) = Vpiqgj(a,i,b,jl)
execute energy denominator Tpigj(a,i,b,jl)

DO 7
REQUEST Vpigj(a,i,J,3j1) 1
Tbj (b, J) = Tpiqgj(a,i,b,jl) *Vpigj(a,i,j,31)

PUT Lai bb(b,j) += Tbj (b,J)
ENDDO j
ENDPARDO a, b, i, jl

Fourth-term

PARDO 3, j1, j2, b

REQUEST VSgjqgj (b,3,31,32) 3

GET Pij bb(j1,32)

Tbj (b, J) = VSqgjqgj(b,3,31,32)*Pij _bb(31,32)
Tbj (b, J) *= -1.0

PUT Lai bb(b,j) += Tbj (b,J)
ENDPARDO j, jl, j2, b

PARDO j, i, il, b

REQUEST Vpigj (i,il,b,3) i

GET Pij aa(i,il)

Tbj (b, J) = Vpigj(i,il,b,Jj)*Pij_aa(i,il)
Tbj (b, J) *= -1.0

PUT Lai bb(b,j) += Tbj (b,J)
ENDPARDO j, i, il, b

Done compute the right-hand side of Eg. 10 --> Lai bb

execute sip barrier
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Compute the occupied-virtual block of correlated density

CREATE
CREATE
CREATE
CREATE
CREATE

DOai
Dlai
D2ai
D3ai
Ddai

CREATE
CREATE
CREATE
CREATE
CREATE

DOb
D1b
D2b7
D3b7
D4b7

CREATE
CREATE
CREATE
CREATE
CREATE

elai
e2ai
e3ai
edai
ebai

CREATE
CREATE
CREATE
CREATE
CREATE

elbj
e2bj
e3bj
edbj
ebbj

initial guess and form a few intermediates

eold =
esum =
ecrit =

0.0
0.0
0.0000000001

PARDO a, al, i, i1l

REQUEST

REQUEST
REQUEST

Tpipi(a,i,al,il)
Tlpipi(a,i,al,il)
T2pipi(a,i,al,il)
Tpipi(a,i,al,il)
Tpipi(a,i,al,il)

ENDPARDO a, al, i, il
PARDO a, b, i, j

REQUEST

VSpipi(a,i,al,il)
Vaaii(a,al,il, i)
Viaai(i,a,al,il)

= VSpipi(a,i,al,il)

Vaaii(a,al,il, i)
Viaai(i,a,al,il)

Tlpipi(a,i,al,il)

+= T2pipi(a,i,al,il)
PREPARE ASpipi(a,i,al,il)

Tpipi(a,i,al,il)

Vpiqgj(a,i,b,3) J



REQUEST Viabj(i,a,b,J) 3

#
Tpigj (a,i,b,3J) = Vpiqgj(a,i,b,])
T2pigj(a,i,b,J) = Viabj(i,a,b,])
#
Tpigj(a,i,b,J) += T2piqgj(a,i,b,J)
#
PREPARE Apiqgj(a,i,b,j) = Tpigj(a,i,b,7)
#
ENDPARDO a, b, i, j
#
PARDO b, bl, J, jl
#
REQUEST VSgjqj (b,3,b1,31) J
REQUEST Vbb3jj (b,bl,31,3) 3
REQUEST Vibbj(j,b,bl,j1) j
#
Tgjaj (b,3,b1,31) = VSgjqj (b, 3,bl,31)
Tlgjqgj (b,j,bl,j1) = Vbbjj (b,bl,j1,73)
T2939j (b,j,bl,j1) = Vjbbj (j,b,bl,31)
#
Tgjaj (b,3,b1,31) += T2g9jqj (b, 3,01, 31)
PREPARE ASqgjqj(b,Jj,bl,Jl) = Tgjgj(b,j,bl,3j1)
#
ENDPARDO b, bl, j, jl
#
PARDO a, 1
#
GET Lai aa(a,1)
Tai(a,i) = Lai aa(a,1i)
Tai(a,i) *= -1.0
execute energy denominator Tai(a,i)
etemp = Tai(a,i)*Tai(a,i)
esum += etemp
PUT Paiold aaf(a,i) = Tai(a,i)
#
ENDPARDO a, i
#
PARDO b, j
#
GET Lai bb(b,3J)
Tbj (b, J) = Lai bb(b,J)
Tbj (b, J) *= -1.0
execute energy denominator Tbj (b, J)
etemp = TbJ (b, ) *Tb3 (b, J)
esum += etemp
PUT Paiold bb(b,J) = Tbj (b, ])
#
ENDPARDO b, j
#
execute sip barrier
execute server barrier
collective eold += esum
#

# Done initial guess
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Start iterations

DO kiter

PARDO a, i

GET

Tai(a,i)

Tai(a,i)

PUT Painew aa(a,i)

ENDPARDO a, i
PARDO b, J

GET

Thj (b, 3J)

Thj (b, 3J)

PUT Painew bb (b, J)

ENDPARDO b, j
PARDO a, al, i, i1l

#REQUEST

#REQUEST

#REQUEST
REQUEST
GET

#Tpipi(a,i,al,il)
#Tlpipi(a,i,al,il)
#T2pipi(a,i,al,il)

#Tpipi(a,i,al,il)
#Tpipi(a,i,al,il)

Tai(a,i)
PUT Painew aa(a,i)

ENDPARDO a, al, i, il
PARDO a, b, i, j

#REQUEST
#REQUEST
REQUEST
GET
GET

#Tpigj(a,1i,b,3)
#T2pigj(a,i,b, )
#Tpiqgj (a,1i,b, )

Tai(a,i)

Lai aa(a,1)
Lai aa(a,1)
-1.0

= Tai(a,i)

Lai bb (b, )
Lai bb (b, )
-1.0

Tbj (b, J)

VSpipi(a,i,al,il)
Vaaii(a,al,il, i)
Viaai(i,a,al,il)
ASpipi(a,i,al,il)
Paiold aa(al,il)

VSpipi(a,i,al,il)
Vaaii(a,al,il, i)

Viaai(i,a,al,il)

Tlpipi(a,i,al,il)

= T2pipi(a,i,al,il)

Aspipi(a,i,al,il)*Paiold aa(al,il)

Tai(a, i)

Vpigj(a,i,b,]
Viabj(i,a,b,]
Apigj(a,i,b,]
Paiold bb (b, ]
Paiold aa(a

s 1

Vpigj(a,i,b,3)
Viabj (i,a,b,J)

= T2piqgj(a,i,b,7J)

Apiqj(a,i,b,J) *Paiold bb (b, )

[ R =



PUT Painew aa(a,i) += Tai(a,i)
#Tpiqgj(a,i,b,J) = Vpigj(a,i,b,3J)
#T2pigj(a,i,b, ) = Viabj(i,a,b,])
#Tpigj(a,i,b,3) += T2pigj(a,i,b,3)
Tbj (b, J) = Apiqgj(a,i,b,]j) *Paiold aa(a,i)
PUT Painew bb (b, J) += Tbj (b, J)
ENDPARDO a, b, i, j
PARDO b, bl, j, jl
#REQUEST VSqjaj (b,j,bl,31) 3
#REQUEST Vbbijj(b,bl,31,3) J
#REQUEST Vibbj(j,b,bl,j1) j
REQUEST ASqjqj (b,j,bl,31) 3
GET Paiold bb(bl,jl)
#Tqjqj (b, j,bl,31) = Vsqjqj (b,3,b1,31)
#Tlajqg]j (b, 3,b1,31) = Vbbjj (b,bl,j1,3)
#T2qjq]j (b, 3,b1,31) = Vjbbj(j,b,bl,j1)
#Tqjqj (b, j,bl,31) += T29jqj (b, 3, b1, 1)
Tbj (b, 3) = ASgjqj (b,j,bl,jl)*Paiold bb(bl,jl)
PUT Painew bb (b, J) += Tbj (b, J)
ENDPARDO b, bl, j, jl
execute sip barrier
Update error vector for diis
CALL UPDATE PAT
execute sip barrier
esum = 0.0
enew = 0.0
PARDO a, 1
GET Painew _aa(a,i)
Tai(a,i) = Painew aa(a,1i)
execute energy denominator Tai(a,i)
PUT Paiold aa(a,i) = Tai(a,i)
etemp = Painew aa(a,1i)*Painew _aa(a,i)
esum += etemp
Tai(a,1i) = 0.0
PUT Painew aa(a,i) = Tai(a,i)

ENDPARDO a, 1

PARDO b, J
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GET Painew bb (b, J)

Tbj (b, ) = Painew bb (b, Jj)

execute energy denominator Tbj (b, J)

PUT Paiold bb(b,Jj) = Tbj(b,3)
etemp = Painew Dbb (b, j) *Painew bb (b, J)
esum += etemp

Tbj (b, ) = 0.0

PUT Painew bb (b, J) = Tbj (b, J)

ENDPARDO b, Jj

execute sip barrier
collective enew += esum

Check on convergence

IF enew < eold
ediff = eold - enew
IF ediff < ecrit
exit # kiter
ENDIF
ENDIF

IF enew > eold
ediff = enew - eold
IF ediff < ecrit
exit # kiter
ENDIF
ENDIF

Reset eold --> enew

eold = enew
if kiter ==

Get uptated amplitudes based on DIIS procedure.

CALL DIIS1
endif # kiter ==
if kiter ==

Get uptated amplitudes based on DIIS procedure.

CALL DIIS2
endif # kiter ==
if kiter ==

Get uptated amplitudes based on DIIS procedure.
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CALL DIIS3
endif # kiter ==
if kiter >= 5

Get uptated amplitudes based on DIIS procedure.

CALL DIIS4
CALL MOVE4

endif # kiter == 5
CALL MOVE PAT
ENDDO kiter
execute sip barrier

Delete error arrays used in the DIIS procedure.

DELETE DOai
DELETE Dlai
DELETE D2ai
DELETE D3ai
DELETE D4ai

DELETE DOb7
DELETE D1b7j
DELETE D2b7
DELETE D3b7
DELETE D4b7

DELETE elai
DELETE e2ai
DELETE e3ai
DELETE e4ai
DELETE ebai

DELETE elbj
DELETE e2b7
DELETE e3b7
DELETE e4b7
DELETE e5b7

Done compute the occupied-virtual block of correlated density

Compute the second-order corrections to the energy weighted
density matrix.

Compute Wab aa
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PARDO a, al, az

GET Pab_aa(a2,al)

Taa (a,al) = Pab _aa(a2,al)*Fock _al(a2,a)
Taa (a,al) *= -1.0

PUT Wab aa(a,al) += Taa(a,al)

ENDPARDO a, al, a2
PARDO al, a2, i, il
REQUEST VSpipi(al,i,a2,1il) 1

Tpipi(al,i,a2,1l) = VSpipi(al,i,a2,il)
execute energy denominator Tpipi(al,i,a2,il)

DO a
REQUEST VSpipi(a,il,a2,i) i
Taa (a,al) = VSpipi(a,il,a2,1i)*Tpipi(al,i,az2,il)
Taa (a,al) *= 0.5

PUT Wab aa(a,al) += Taa(a,al)
ENDDO a
ENDPARDO al, a2, i, il
PARDO al, b, i, j
REQUEST Vpigj(al,i,b,j) i

Tpiqgj (al,i,b,3J) = Vpiqgj(al,i,b,J)
execute energy denominator Tpigj(al,i,b,]j)

DO a
REQUEST Vpigj(a,i,b,J) 1
Taa(a,al) = Vpiqgj(a,i,b,3)*Tpiqgi(al,i,b,3)
Taa (a,al) *= -1.0

PUT Wab aa(a,al) += Taa(a,al)
ENDDO a
ENDPARDO al, b, i, 3

Done compute Wab aa

PARDO b, bl, b2

GET Pab bb (b2,bl)
Tbb (b, bl) = Pab bb(b2,bl) *Fock b(b2,b)
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Tbb (b, bl) *= -1.0
PUT Wab bb(b,bl) += Tbb(b,bl)

ENDPARDO b, bl, b2
PARDO bl, b2, j, jl
REQUEST vSgiqj (bl,3,b2,31) j1

Tqjqj (bl,3,b2,31) = VSqgjqj (bl,3,b2,31)
execute energy denominator Tqgjgj (bl,j,b2,jl)

DO b
REQUEST VvsSgjqj (b,31,b2,3) 3
Tbb (b, bl) = VSqgjqgj(b,jl,b2,3)*Tqjqg]j (b1l,],b2,j1)
Tbb (b, bl) *= 0.5

PUT Wab bb (b,bl) += Tbb (b,bl)
ENDDO b
ENDPARDO bl, b2, j, jl
PARDO a, bl, i, j
REQUEST vpigj(a,i,bl,j) i

Tpigj (a,i,bl,3) = Vpigj(a,i,bl,])
execute energy denominator Tpigj(a,i,bl,]j)

DO b
REQUEST Vpigj(a,i,b,J) 1
Tbb (b, bl) = Vpiqgj(a,i,b,3)*Tpiqgi(a,i,bl,3)
Tbb (b, bl) *= 1.0

PUT Wab bb (b,bl) += Tbb (b,bl)
ENDDO b
ENDPARDO a, bl, i, 7
PARDO a, al

GET Wab_aa(a,al)
execute dump block Wab aa(a,al)

ENDPARDO a, al
PARDO b, bl

GET Wab_bb (b, bl)
execute dump block Wab bb (b, bl)

ENDPARDO b, bl

Done compute Wab bb
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Compute Wij aa

PARDO i, il, 12
GET Pij aa(i2,il)

T1ii(i,11) = Pij aa(i2,1il)*Fock _a(i2, i)
T1ii(i,11) *= -1.0
PUT Wij aa(i,il) += T1ii(i,il)

ENDPARDO i, il, i2

Fourth-term in Eqgq. 12

PARDO a, al, i1, i2

REQUEST VSpipi(a,il,al,i2) il
Tpipi(a,il,al,i2) = VSpipi(a,il,al,i2)
execute energy denominator Tpipi(a,il,al,i2)

DO 1
REQUEST VSpipi(a,i2,al,i) 1
Tii(i,1i1) = VSpipi(a,i2,al,i)*Tpipi(a,il,al,i2)
Tii(i,1i1) *= 0.5

PUT Wij aa(i,il) += Tii(i,il)
ENDDO i
ENDPARDO a, al, il, i2
PARDO a, b, il, j
REQUEST vpigj(a,il,b,j) il

Tpiqgj(a,il,b,J) = Vpiqgj(a,il,b,J)
execute energy denominator Tpigj(a,il,b,]j)

DO i
REQUEST Vpiqgj(a,i,b,j) 1
Tii(i,11) = Vpiqgj(a,i,b,]j) *Tpigj(a,il,b,J)
Tii(i,il) *= -1.0

PUT Wij aa(i,il) += Tii(i,il)
ENDDO i
ENDPARDO a, b, il, j

Third-term in Eqg. 12
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occupied-occupied contribution

PARDO i, i1, 12, i3

REQUEST VSpipi(i,i1,12,13) i

GET Pij aa(i2,i3)

Tii(i,il) = VSpipi (i,11,i2,13)*Pij aa(i2,i3)
Tii(i,il) x= -1.0

PUT Wij aa(i,il) += Tii(i,4il)
ENDPARDO i, i1, 12, i3

PARDO i, i1, j, jl

REQUEST Vpigj(i,il,73,31) i

GET Pij bb(j, 1)

Tii(i,11) = Vpigj (i,i1,3,91) *Pij_bb(3,31)
Tii(i,11) *= -1.0

PUT Wij aa(i,il) += Tii(i,il)
ENDPARDO i, i1, j, J1
virtual-virtual contribution

PARDO i, il, a, al

REQUEST Vaaii(a,al,i,il) i

REQUEST Viaai(i,al,a,il) i

GET Pab_aa(a,al)

Tiiaa(i,il,a,al) = Vaaii(a,al,i,il)
Tliiaa(i,il,a,al) = Viaai(i,al,a,il)
Tiiaa(i,il,a,al) -= Tliiaa(i,il,a,al)

Tii(i,4i1) = Tiiaa(i,il,a,al)*Pab_aa(a,al)
Tii(i,1i1) *= -1.0

PUT Wij aa(i,il) += Tii(i,il)
ENDPARDO i, il, a, al
PARDO i, il, b, bl

REQUEST Vbbii (b,bl,i,il) i
GET Pab bb (b, bl)

Tii(i,1i1) = Vbbii(b,bl,i,1il)*Pab bb (b, bl)
Tii(i,1i1) *= -1.0
PUT Wij aa(i,il) += Tii(i,4il)

ENDPARDO i, il, b, bl
virtual-occupied contribution --> Needs checked VFL

PARDO i, 1il, 12, a
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REQ
GET

Tii
Tii
PUT
T1li
PUT

ENDPARDO
PARDO i,

REQ
GET

Tii
Tii
PUT
T1li
PUT

ENDPARDO

Compute W

PARDO 7,
GET
T17
T3J
T33
PUT

ENDPARDO

Fourth-te

PARDO b,

REQ
Tqaj

UEST
(i,11)

(i,11) *=
Wij aa(i,il) +=

i(il,1) =
Wij aa(il,i) +=
i, i1, i2, a

il, j, b

UEST

(1,11)
(1,11) *=
Wij aa(i,il) +
i(il,1) =
Wij aa(il,i) +=

i, i1, 3, b
i9 bb

Pij bb(j2,3jl1)

j(3z,31) =
(jljl) =
(3,31) *=
Wij bb(j,jl) +=

Jr 31, 32
rm in Eq. 12

b1, j1, j2

UEST
qj (b,31,b1,32)

VSpipi(i,il,a,1i2) i
Paiold aa(a,i2)

= VSpipi(i,il,a,i2)*Paiold aa(a,i2)

-1.0
Tii(i,1i1)
Tii(i,11)
T1ii(i1,1)

Vpigj(i,i1,b,3) 1
Paiold bb(b,7)

= Vpigj (i,il,b, ) *Paiold bb (b, )

-1.0
Tii(i,11)
Tii(i,11)
T1ii(i1,1)

Pij bb(32,31)
T133 (32,31) *Fock b (32,3)
-1.0

T99(3,31)

V8qjqgj (b,j1,bl,32) Jj1
= VSgjqgj(b,jl,bl,j2)

execute energy denominator Tqgjgj(b,jl,bl,j2)

DO

J
REQUEST
T33(3,31)

T33(3,31)
PUT Wij bb(j,j1)

VSgjqgj (b,32,bl1,3) J

— VSqiqj (b, 32,b1,3) *Taiqi (b, 31,b1,32)
*= 0.5
+= T33(3,31)
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ENDDO 7
ENDPARDO b, bl, 31, 32
PARDO a, b, i, 3j1
REQUEST Vpigj(a,i,b,j1) i

Tpigj(a,i,b,31) = Vpiqgj(a,i,b,jl)
execute energy denominator Tpigj(a,i,b,jl)

DO j
REQUEST Vpigj(a,i,b,3J) 1
T35 (3,31) = Vpigj(a,i,b,j) *Tpigj(a,i,b,31)
T35 (3,31) *= -1.0

PUT Wij bb(j,3jl) += T33(3,31)
ENDDO j
ENDPARDO a, b, i, jl

Third-term in Eqg. 12

PARDO j, 3jl, 3j2, 33

REQUEST Vsqigj (3,31,32,33) 3

GET Pij bb(j2,33)

T33(3,31) = VSqjaj (3,31,32,33)*Pij_bb(j2,33)
T33(3,31) *= -1.0

PUT Wij bb(j,3jl) += T33(3,31)
ENDPARDO J, j1, 32, j3

PARDO i, i1, 3, j1l

REQUEST Vpiqj (i,11,3,31) 3

GET Pij aa(i,il)

T35 (3,31) = Vpiqj(i,11,3,31)*Pij_aa(i,1l1)
T33(3,31) *= -1.0

PUT Wij bb(j,3jl) += T33(3,31)
ENDPARDO i, il, 3, j1

virtual-virtual contribution

PARDO j, jl, b, bl

REQUEST Vbbjj(b,bl,j,j1)
REQUEST Vijbbj (j,bl,b,j1)
GET Pab bb (b,bl)

J
J
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Tjjbb(j,jl,b,bl) = Vbbjj(b,bl,Jj,]jl)
Tljjbb(j,jl,b,bl) = Vibbj(j,bl,b,]jl)

T35 (3,31) = T33bb(j,31,b,bl) *Pab bb (b,bl)
T35 (3,731) *= -1.0

PUT Wij bb(j,3jl) += T33j(3,31)
ENDPARDO j, jl, b, bl
PARDO j, jl, a, al

REQUEST Vaajj(a,al,j,jl) j
GET Pab_aa(a,al)

T35 (3,91) = Vaajj(a,al,Jj,jl)*Pab_aa(a,al)
T33(3,31) *= -1.0
PUT Wij bb(j,3jl) += T33(3,31)

ENDPARDO j, jl1, a, al
virtual-occupied contribution --> Needs checked VFL

PARDO j, 31, j2, b

REQUEST VSajaqj(j,jl,b,32) 3

GET Paiold_bb(b,jZ)

T33(3,31) = VSqjaj(j,jl,b,3j2) *Paiold bb(b,j2)
T33(3,31) ¥= -1.0

PUT Wij_bb(3j,J1) += TJjj(3,31)

T133(31,3) = T33(3,31)

PUT Wij_bb(j1,3) += T13j(31,3)
ENDPARDO j, jl, j2, b

PARDO j, j1, i, a

REQUEST Vpigj(a,i,3j,J1) 1

GET Paiold aa(a,i)

T3 (3,31) = Vpigj(a,i,j,3l)*Paiold aa(a,i)
T3 (3,31) *= -1.0

PUT Wij bb(j,31) += Tjj(j,31)

T133(31,3) = T33(3,31)

PUT Wij_bb(j1,3) += T1jj(31,3)

ENDPARDO j, jl1, i, a

PARDO i, il

GET Wij aa(i,il)
execute dump block Wij aa(i,il)

ENDPARDO i, il
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PARDO

ENDPARDO 7,

Jro 31

GET Wij bb(j,jl)
execute dump block Wij bb(j,jl)

Compute Wai aa

PARDO a,

i,

1

GET Paiold aa(a,il)
Tai(a,i)
Tai(a,i)
PUT Wai aa(a,i)

ENDPARDO

PARDO a,

ar

al,

i,

il

i1,

REQUEST
Tpipi(al,il,a,i2)
execute energy denominator Tpipi(al,il,a,i2)

DO

i

REQUEST

Tai(a,i)
Tai(a,i)
PUT Wai aa(a,i) +=

ENDDO i

ENDPARDO

PARDO a,

ar

b,

al,

3

REQUEST
Tpigj(a,i2,b,J)
execute energy denominator Tpigj(a,i2,b,])

DO

i

i

i2

REQUEST

Tai(a,i)
Tai(a,i)
PUT Wai aa(a,i) +=

ENDDO i

ENDPARDO

ar

b,

Compute Wai bb

PARDO b,

3

3

i2

1,

i2

i2

= Paiold aa(a,il)*Fock a(il, i)

*= -1,

0

+= Tai(a,i)

*

VSpipi(al,il,a,i2) il
= VSpipi(al,il,a,i2)

VSpipi(al,i2,i,1i1) 1

Tpipi(al,il,a,1i2) *VSpipi(al,i2,i,1i1)

Vpigj(a,i2,b,3) 3
= Vpiqgj(a,i2,b,3J)

Vpigj(i,i2,b,J) i

Tpigj (a,12,b,3) *Vpigj (i,12,b,7)
-1.0
Tai(a, i)
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GET Paiold bb(b,3j1)

Tb3 (b, J) = Paiold bb(b,j1)*Fock b(j1,7)
Tb3 (b, §) *= -1.0

PUT Wai bb(b,3) += Tbj (b, )

ENDPARDO b, j, jl
PARDO b, bl, j1, j2
REQUEST VSqjqgj (bl,3i1,b,32) j1

Tqjqj (b1l,3j1l,b,32) = VSqgjqj (bl,31,b,32)
execute energy denominator Tqgjgj(bl,jl,b,]j2)

DO j
REQUEST VSgjqj (bl,32,3,31) 3
TbJ (b, J) = Tgjqgj (b1l,3l,b,32)*VSgjqgj (bl,32,73,31)
TbJ (b, J) *= 0.5

PUT Wai_bb(b,Jj) += Tbj (b, J)
ENDDO j
ENDPARDO b, bl, j1, j2
PARDO a, b, i, j2
REQUEST Vpiqgj(a,i,b,32) i

Tpigj(a,i,b,32) = Vpiqgj(a,i,b,j2)
execute energy denominator Tpigj(a,i,b,3j2)

DO j
REQUEST Vpigj(a,i,J,3j2) 1
Tbj (brj) = Tpiqj (arj—rblj2)*vpj—qj (a/j—rjrj2)
Tbi (b, j) *= -1.0

PUT Wai bb(b,3) += Tbj (b, J)
ENDDO 7
ENDPARDO a, b, i, j2
PARDO a, i

GET Wai aa(a,i)
execute dump block Wai aa(a,i)

ENDPARDO a, i
PARDO b, j

GET Wai bb (b, J)
execute dump block Wai bb (b, j)

ENDPARDO b, Jj
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Done compute the second-order corrections to the energy

weighted density matrix.

execute sip barrier
discard VSpipi
discard VSgjqgj
discard Vpigj
discard Vaaii
discard Viaai
discard Vbbijj
discard Vijbbj
discard Viabj
discard Vaajj
discard Vbbii

Backtransform Ppg --> P2 ao Wpg --> W2 ao

PARDO i, il

GET Pij aa(i,il)
GET Wij aa(i,il)

DO mu

Jxi (mu,il)

Ixi(mu,il) = Pij aa(i,il)*ca(mu,i)
i)

Wij aa(i,il)*ca(mu,1i

DO nu
Ixx (mu, nu) = Ixi(mu,il)*ca(nu,il)
Jxx (mu, nu) = Jxi(mu,il) *ca(nu,il)
PUT P2A ao (mu, nu) Ixx (mu, nu)
PUT W2 ao (mu,nu) = Jxx (mu,nu)
ENDDO nu
ENDDO mu
ENDPARDO i, il
Transform Pij bb
PARDO j, 71
GET Pij bb(j,jl)
GET Wij bb(j,jl)
DO mu
Ixj(mu,jl) = Pij bb(j,jl)*cb(mu,J)
Jxj (mu,jl) = Wij bb(j,jl) *cb (mu, j)

DO nu



Ixx (mu, nu) = Ixj(mu,jl)*cb(nu,jl)
Jxx (mu, nu) = Jxj(mu,jl) *cb(nu,jl)
PUT P2B ao(mu,nu) += Ixx(mu,nu)
PUT W2 ao(mu,nu) += Jxx(mu,nu)
ENDDO nu
ENDDO mu
ENDPARDO j, j1
Transform Pab aa
PARDO a, al
GET Pab_aa(a,al)
GET Wab_aa(a,al)
DO mu
Ixa(mu,al) = Pab_aa(a,al) *ca(mu, a)
Jxa(mu,al) = Wab aa(a,al) *ca(mu,a)
DO nu
Ixx (mu, nu) = Ixa(mu,al)*ca(nu,al)
Jxx (mu, nu) = Jxa(mu,al) *ca(nu,al)
PUT P2A ao(mu,nu) += Ixx(mu,nu)
PUT W2 ao (mu,nu) += Jxx (mu, nu)
ENDDO nu
ENDDO mu
ENDPARDO a, al
Transform Pab bb
PARDO b, Dbl
GET Pab _bb(b,bl)
GET Wab bb (b, bl)
DO mu
Ixb(mu,bl) = Pab bb(b,bl)*cb (mu,b)
Jxb (mu,bl) = Wab bb(b,bl) *cb (mu, b)
DO nu
Ixx (mu, nu) = Ixb(mu,bl)*cb(nu,bl)
Jxx (mu, nu) = Jxb (mu,bl) *cb (nu,bl)
PUT P2B ao (mu,nu) += Ixx(mu,nu)
PUT W2 ao (mu,nu) += Jxx (mu, nu)

ENDDO nu
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ENDDO mu
ENDPARDO b, bl
Transform Pai aa

GET Paiold aa(a,i)
GET Wai aa(a,i)

DO mu

Ixi(mu,i) = Paiold aa(a,i)*ca(mu,a)

Jxi (mu, i)

DO nu
Ixx (mu,nu) = Ixi
Jxx (mu,nu) = Jxi
Ilxx (nu,mu) = Ixx
Jlxx (nu,mu) = JxX

PUT P2A ao (mu,nu)
PUT W2 ao (mu,nu)
PUT P2A ao (nu,mu)
PUT W2 ao (nu,mu)

ENDDO nu
ENDDO mu
ENDPARDO a, i
Transform Pai bb
PARDO b, 3
GET Paiold bb (b, J)

GET Wai bb (b, )
GET Lai bb (b, )

(
(
(
(

Wai aa(a,i) *ca(mu,a)

mu, i) *ca(nu, i)
mu, i) *ca (nu, i)
mu, nu)
mu, nu)

u
u
u
u
+= Ixx (mu,nu)
+= Jxx (mu, nu)

+= Ilxx (nu,mu)
+= Jlxx (nu,mu)

DO mu

Ixj (mu,j) = Paiold bb(b,]j) *cb (mu,b)

Jxj (mu,j) = Wai bb(b,Jj)*cb(mu,b)

DO nu
Ixx (mu,nu) = IxJj(mu,j)*cb(nu,])
Jxx (mu,nu) = JxJj(mu,]j)*cb(nu,j)
Ilxx (nu,mu) = Ixx(mu,nu)

(

J1lxx (nu, mu)

PUT P2B ao (mu, nu)
PUT W2 ao (mu,nu)

Jxx (mu, nu)

+= Ixx (mu,nu)
+= Jxx (mu, nu)



PUT P2B ao(nu,mu) += Ilxx(nu,mu)

PUT W2 ao(nu,mu) += Jlxx(nu,mu)
#
ENDDO nu
#
ENDDO mu
#
ENDPARDO b, J
#
# Done backtransform Ppg --> P2 ao Wpg --> W2 ao
# ______________________________________________
execute sip barrier
delete Paiold bb
delete Wai bb
delete Lai bb
delete Paiold aa
delete Wai aa
delete Lai aa
execute sip barrier
#
# Form the HF density
# ___________________
#

CALL HFDENS
execute sip barrier

#
# Contract the density with the AO basis core Hamiltonian
#

#

CALL DI1TRANS

CALL S1TRANS
#
# Contract the 'two-particle' contributions
# _________________________________________
#

CALL D2TRANS
#
# Calculate the mp2 energy and write to JOBARC
# ____________________________________________
#

#CALL ENERGY

#execute sip barrier
#

ENDSIAL MBPT2 GRAD AOQO2

#
S i i
##

#



