
1P108 

!"#$%&'()*+,-./01234567-89:;(DMRG-CT)<= 

>?(@ABCD
1
EFGHI!A

2
J KLM N

1
EOP QR

1
EEric Neuscamman

2
EGarnet Chan

2
 

 

!"#$%&'()*+,-./01234,-056&789:;<*=>?@AB5C&DE

FGHIJ*KLMKNO9N-PQORS&TUGVWXYHIZW[@\]^_*`abc/d

efgh?ij&kij9lm)789:;FG9J*+noO@AB5C&3\pqDrZs

tZu\]+no SCF(MCSCF)rJ*defgh?ijV/AB5C9vwGxyzs{4|O

,-056&st}Y~(G�rI<)�3�w*$�J���������(DMRG)Z���@

Hilbert�.&~(GMCSCF/=�����f�I<)���w)\G] 

���WJ*+noAB5C&E��I<)*KNORS9��@BO,-05&���9 

UG7¡¢£(Canonical transformation (CT))r/¤�95<)¥F]PQ¦§/+�¨©/ª«*

¬­®/`abc*¯°P©±/,-bc9vwG*²³@,-bc95<)*´,-O@!"

#$%&E��FG�µf¶�·@¸¹ºr4CCSD(T)@»6J*¼/,-bc&789DEFGH

IZ½<Y*´¾*�¿À/ÁBÂ¤9uGÃÄJstZ}Y@\]H/uÅ@,-bcWJ*Æ,

-JÇC5CO9²³905<)È�*¼/,-bc&stuY:;FGHIJN-S/�ÉO@

½ÊWËG] 

H/uÅ@ÊÌ9Í<)*PQ/KLOvÎ95ÏFG��@,-no&+noO9Ð�~\*

¼w&E��I<)stuY,-bc&KNO9ÑÒÓGÔ+¹º,-bcqDrÕ/ÖSO×Ø

�9^Ù[*���@+¹ºqD/Úv&�ÇFÔ7¡¢£,-05ÖSÕ&¤�<p]ÖS¤

�/Û�J*���@ Hilbert�.&ÜfÝÞ�9~(G���������(DMRG)/AB5C&

¹ºFGHI&ßà9*²³@AB5C&yá����&âã)Ð�~\*äpå¿/ÁB&æ(

G�\�ç?/,-05& unitary@ exponential anstaz9u�:;FG]ÇCè¢£éD-Jå,

-`aäWW CCSDêë9%pìë&IG] 

! ! "#!$%&%'%()%í      (1) 

îï�wp¢£éD-ðñ*7¡¢£òsóô?�õ>fJö÷�w* 

*+ ! ",#*"# ! * - .*/ 01 - 2
3
4.*/ 01/ 05 - 6      (2) 

ÇCè¢£éD-/ amplitudeJ stationary@¾øëðñùK�wG] 

òsóô?�õ>f&úûFGü9vwGýþÿV/+þéD-9Í<)*Mukherjee I

Kutzelnigg9u�îï�wp´ P normal orderêë/>!">9^Ù[*ýþéD-9ÍFG#

<\$%r4$ªr6&¤�<*¼/$ªrZòsóô?�õ>f&�\��Wåþ$%FG�r&

%&<p]äp*¹ºAB5CJ����&âã)'(9:;�wG/W*qDstJ�Y*¸¹



ºr9%pqDÜ��W)*]+,JHwäW*CT r/Ú-O@Ú.9u�*CT rJå¿/+¹

ºÁBÖS(/(0 CASPT2)&V1GqD��W0523?4�DEFG´¾WqDstÓ}5

WËGHI&¥<p] 

�¤�WJ*CT r/Ú6O@

qD&�Ç<*#<\Ú.&�mp]

#<\¤�WJ*spin free ìë&

73FGHIWqDNÈu8:9

:NJC;<=�wG]òsóô

?�õ>f/úû9�FG�>=?

3N&@(GpU9*"A�Þ.o

&73FG>?B=CDZ¤��w

p]CT qD/+¹ºAB5C9

Í<)*DMRG AB5C&3\G

uÅ@qD&Úv<p(DMRG-CT)]

HwJ*DMRGAB5C/´þMå

þ/yá����& U*¼w&

ïE<) CTqD&Ú�FG] 

DMRG-CT r&3\)*FGd=

2f& benchmark $-I<)*¼/

^_bc/0523?4�& U

p]^_bcqDWJ*CCSD(T)

rJ*}59,-05&:;FGH

IZW[GZ*DMRG-CT rJ*

CCSD(T)/,-0523?4�&

}59Hv<p]´¾W*I/+¹ºqDrIJK<)*CASPT2rJ,-05/Ð���Zå¿

/ÁB9uGÐ�~\9u�LM$WË�*äpMR-ACPFJ}59DMRG-CT&HvFGZ*NU

)�\qDÜ��&�FGHIZ$ðmp]äp*¹º�.I<)*CAS(20e,20o)í 4O3x1010 ¿P6ä

W�.&QRFGHIZW[*��r/QRL/��&¥FHIZW[p]äp*+¹ºLZ�wG

ÊÌI<)*anion bc&S()qD<*d=2f/,-TUE& Up]¸¹ºÖSWËG

CCSD(T)rJ*FGWVmp,-TUE&Ï(G´¾W*+¹ºÖSJ*ÇC5CO9=WFG

,-TUE& UGHIZW[p] 

 


