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# Optimization using the keyword OPT
% geom scan # the method
BO1-=0.80,1.2,6 # OH Bond
AlO2=102.0,105.0,6 # HOH Angle
End
End

H 1 2 0 .9600 104.000 0.0000

% Pal Nprocs 10 end # parallel processing using 10 cores
* INT 0 1 # dinternal coordinates, charge=0, singlet =1
0 0 0 0 0.0000 0.0000 0.0000
H 1 0 0 0.9600 0.0000 0.0000
0
#

one has to terminate with *
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% chk=K:\h-abst\2-hydroxypyridine.chk
# opt=modredundant wb97xd/6-31g(d) scrf=(cpcm,solvent=water)

geom=connectivity scf=maxcycle=300

2-hydroxypyridine

01
H =1 _GF147247 =7, 83383150 B, ZA3ARARAE
T =1 .FREIT 254 =1, 14423278 B, ZA3ARARAE
N 0.38621846 1.16441058 0.00000000
T =1 .7T8315237 B, 11317177 B, ZA3ARARAE
T B.TESI3132 =1, 347233550 B, ZA3ARARAE
L B GEARE02 -5, BT 3539z B, ZE33ARR0
T —-B.FE343958 1, 233985333 B, ZE33ARR0
H =F.GBT151357 B, 23289103 B, ZE33ARR0
H B.ERBARTITS =7, 2273357 B, ZE33ARR0
H =1 .3TR13533 F.335148447 B, ZE33ARR0
4] F.FERIR512 -B. 121115A4 B, ZE33ARR0
2.43945257 0.85636738 0.00000000
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# opt=modredundant b3lyp/6-31g(d) geom=connectivity
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WB97X-D3 DEF2-SVP DEFE/J RICOSX LARGEPRINT
TDDFT NROOTS 6
TRIPLETS FALSE
END
CPCM(ETHANOL)
XYZ CHARGE MULTIPLICITY
OORDINATES
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! OPT WB97X-D3 DEF2-SVP DEFE/J # dsiad ] ddac 5]
RICOSX LARGEPRINT ByLd | ad o] dwasgl
% TDDFT # A BLSI Ljld eyl | sl el sl ol

iRoot 1 NROOTS 6 # el 1 plaied] dojo pdge HLud| e
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END

CPCM(ETHANOL) # (Jooliodl) coiadl 351 Cuol

% Pal Nprocs 10 End

* XYZ CHARGE MULTIPLICITY

COORDINATES # DL'QIJ.:;X;I
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# BENZ-GS
! BP86 DEF2-SVP OPT FREQ

x XYZ 0 1
C -1 . 301857 133AAAA0 0.000000000000 -7 15RE12333000
C -7 4RE1ATRAAARRD -A ,ZET1E1ZAAARD -1, 44747 2ZAAAAED
C -A , 1ZEFRSIREAR 0.357161000000 = 1,44 743 23FAAE
H -% AT EERAARAR -A  RERRIFEAAAAG -1, BEE] G 2REAAARD
H 0.774917000000 0.636932000000 =1, 9RE1 32333800
C -7 4RE1ATRAAARRD -A ,ZET1E1ZAAARD -A , Fd 1 AETREAAARD
C -A , 1ERTREAAAAAR 0.357161000000 —A A4 1 45T 3EAAAR
H -3 ETT1EERAAARR -A , REETI ZEAAAAD 0.509243000000
H 0.774917000000 0.636932000000 0.509243000000
C -1.501 571339800 0.000000000000 0.661561000000
H -1.501 571339800 0.000000000000 1.762972000000
H -1, 501567 133°800 0.000000000000 -3, 75137 233A800
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JBIS
# BENZ-ES
! BP86 DEF2-SVP OPT FREQ
% TDDFT NROOTS 5

IROOT 1
END
% PAL NPROCS 25 END
* XYZ 0 1
Coordinates optimized GS geometry

*

3 Soobuudl o I LK aluatuls  Sealisall Galoiel) cids cuas (Y)
(Excited State Dynamics “ESD”) 8, il) U]l
SIS dagll shyay Ja oyl aleg

# BENZ(ABS)
| B3LYP DEF2-SVP ESD(ABS) TIGHTSCF GRID4 RIJCOSX CC-PVTZ/C

% TDDFT NROOTS 5

IROOT 1
END
% ESD GSHESSIAN SRENT-GE . Fesa®
ESHESSIAN SRENT-F5 . besa®
DOHT TRUE
END

% PAL NPROCS 25 END

* XYZ 0 1
Coordinate of optimized GS geometry

*
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10848.966630 B 129510807 3. BS54 a-PR

5. 12303 2a-07
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ol suime o Aasday elldy odslziadl ol ally Loy AU Aladl oo zloayl
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Requested calculation: ...fluorescence

Coordinate system: ...Deloc. Internal
(BAKER)

Lineshape function: ...Voigt

Excited state PES: ...adiabatic hessian

Ground state hessian: BEN-GS . hess

Reading ground state hessian: ...done

Excited state hessian: BEN-ES .hess

Reading excited state hessian: ...done

As an ES Hessian was given, HessFlag is now AH!

Writing GS hessian to: BEN-ESD-FLUOR.GS .hess
Writing ES hessian to: BEN-ESD-FLUOR.ES .hess

**x*Everything is set, now computing the correlation functionxxx

Homogeneous linewidth -dis: T5.33 cn—l
Inhomogeneous Llinewidth -s: TAA AR cm-1
Number of points: 65536
Maximum time: 1061.77 fs
Spectral resolution: .88 cm-1
Temperature used: 298.15 K

Z value: 1. 1E27g4m—45
Cutoff for the correlation function: 1. 8RA-AR
Adiabatic energy difference: 43117 .84 -1
0-0 energy difference: 47415, 54 cr-1

The calculated fFlugrascence rata conatant 15 7 . TOERTIg+35 5-1
with 0.00% from FC and 100.00% from HT

The fluorescence spectrum was saved 1in BEN-ESD-FLUOR.spectrum

**x*0ORCA ESD FINISHED WITHOUT ERROR**#*x*

Y
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Phospho-) Lawdill cdare olus Lad oS dilall &Lkl plobg
s Gide Llpall g ASH S ,all @il 13] 8,8.wdll by (Tescence
3 ESD(PHOSP) wual3 cias celld fe Jgunnll . (spin-orbit coupling) e, 5Y)
ground state dua M Ulall Gle swall Hluwlgll S5 oy L)l eaaal)
s u.u.aai 8331, .triplet state (TS) &3all Loaasll L35 dls 5 hessian (GS)
) e i ¥ ) LRSI Lol iy Bl 8558300 2 Ll

T 9a) LSV Aladly Lus Y Al o Bl 358 Ja) J) Lol zlias,
.DELE Zealls &3 yad) Zasill Jlauly Lgsluwas ellly ¢(puauas

:TDDFT aludiuly edasell JBeS Jaul SU5-Lal fg5a 3ol

# DIACETYL (PHOSP)
| B3LYP DEF2-TZVP(-F) ESD(PHOSP) TIGHTSCF GRID5 GRIDX5
RIJCOSX RI-SOMF (1X)

CPCM(ETHANOL)

% TDDFT NROOTS 20
DOSOC TRUE
TDA FALSE
IROOT 1

END

% ESD GSHESSIAN "DIACETYL-GS.hess"
TSHESSIAN "Diacetyl-GSTRIPLET.hess"
DOHT TRUE
DELE 16530.8

END

a¢



% PAL NPROCS 25 END

ERNRERA

* xyz 0 1
© -0.186236000000 -2.412254000000 -0.052421000000
€ 1.316469000000 -2.408367000000 -0.138410000000
0 1.992685000000 -3.378614000000 -0.397529000000
C 2.008481000000 -1.047648000000 0.137597000000
© 3.511240000000 -1.043969000000 0.052512000000
0 1.332300000000 -0.077545000000 0.397348000000
H -0.609129000000 -1.644534000000 -0.718662000000
H -0.501995000000 -2.131537000000 0.966372000000
H -0.572300000000 -3.405882000000 -0.313131000000
H 3.897311000000 -0.050524000000 0.313909000000
H 3.827545000000 -1.324260000000 -0.966227000000
H 3.933628000000 -1.812068000000 0.718641000000

Jladl JBlly oo Bae Duaaill LW el Crunia BT J) 5,La)0 ciag
TDDFT &y ki 3 IROOT dadlall Alatl saasy (Tr) Jo¥) Ulall bads sy
8oLyl cumy ISy slhll cwn (Tas T2) ablual 3 5f IROOT 2 J) La,G3s
635 s dd Y A @ el B qusigh) JSall oo slaall olSlaayl o JI
il Uls 3 Lgal] L g ASIY DY)

bl 339 aaady Tyg Toy Tr o¥la oo siwdtll o¥ane oblus 3
o0 Lghwgiog Y+, YEy 8075 V,\Vo qidll Je Jsunaldl 4y & gganlly Loseusill
Slaeyl ¢ sl of Lals Clans Tusdll o AR Lasd oo 206 VYY, T Laudll
o Lal i2v 5 . (Boltzmann population) ¢l ilss :;.m. Al 8] a8
3adly gAY U oo plews Loz 5 e clls o pl dwdill
SN s G sS—ebilyd Ala Gy /08 daiy elll

b Al sigy Gl ale Blian o3 jawdtll b o2 YooV (S

%

Lleas Guadl) Jo V€& Fuats olSs Joadll S0S Sl

dabiall dog AN el (o Hoeall dela i)W V@Y Juae Glwalds
Jeol ala LGM&. iGJLAA Z.a:.).?a padial (Intersystem Crossing (ISC))

:JB1 =l
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# DIACETYL (ISC)
! B3LYP DEF2-TZVP(-F) ESD(ISC) TIGHTSCF GRID5 GRIDX5 RIJCOSX
RI-SOMF (1X)
CPCM(ETHANOL)

% TDDFT NROOTS 5

SROOT 1

TROOT 1

TROOTSSL ©
DOSOC TRUE

END

% ESD ISCISHESS
ISCFSHESS

USEJ TRUE
DOHT true
IFREQFLAG REMOVE

DELE 4528

END

% PAL NPROCS 35 END

* Xyz 0 1

I T T T T T O O O O O O

-0.

187524000000

.321800000000
.962925000000
.003203000000
.512524000000
.362070000000
.538814000000
.613366000000
.513347000000
.838334000000
.938381000000
.863815000000

.5 #S1-T1

"Diacetyl-GS.hess"
"Diacetyl-GSTRIPLET .hess"

.397704000000
.377703000000
.413124000000
.078508000000
.058498000000
.043062000000
.399884000000
.671970000000
.157146000000
.299057000000
. 784228000000
.056317000000

a1

.024981000000
.107700000000
.352731000000
.107730000000
.024987000000
.352686000000
.277072000000
.004686000000
. 702400000000
. 702401000000
.004688000000
.277063000000
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! def2-SVP def2-SVP/C UNO Grid4 NoFinalGrid NORMALPRINT

NoFrozenCore
% casscf

nel 8

norb 5

mult 3,1
nroots 10,15
actorbs dOrbs
trafostep ri
nevpt2 true
maxiter 100

end

% output

print[p_basis]2

print[p_mos]1

end

% pal Nprocs 10 end

* Xyz 2 3

N+

o

*f ZE 3§ Z£ 3§ 3§ g5 IE 3IE 35 IE IE T2 © © © © @

0.000000000

.167527746
.080819174
.092017432

0.091708228
2.080807548

.167583458
.057509542
.132867981
.607991162
.949528029
.659014055
.555930731
.949046333
.608529217

2.555858866
2.658966087
0.133019801

.057652283
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# &JLJﬂa)gal 5 S4E

# clziug oy 8 dasg sl sl | 9? dosaesd |

#d godl o o8 dizall G¥Lio)gdl

# oL lunl | gy oglal

# 098I Soeliod | bLo)X Il oblus ol i
# Lglaso zolo o pgawad | 1 SSd] Olyo Sac

.000000000
.075000421
.006205030
-0.
0.
-0.
=2 4
.563391230
.661355759
.079551857
-0.
. 737240598
-0.
.035913949
-0.
©
-0.
=2
.563423111

182219621
182291237
006079552
074991725

035783847

828085532

079773855
828252504
737052189
661272567
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.000000000
.028917746
.068407455
.071993729

2.072015185
0.068431457
0.029063168
0.809504888

. 748357928
.698982216
.515628657

0.219520104
0.109931321
2.515993800
2.698621547

.109868226
.219721925
. 748482936
.809357079
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# MD name of molecule
! MD cam-b3lyp def2-SVP RIjcosx
% tddft Nroots 4 end

% md # dloidl baalod]
timestep 0.50 fs # dolh ghiad dab 9 goid | dghd dew
initvel 350 k # 5315 350 e ssiad | dcpun faus
thermostat Berendsen # ddoyhy 8l 9%5
350 k timecon 10 fs g8 Deleid | coliyg (pedls 350 wie juwas|yy

dols giwad 10
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end
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% mem=4GB

% nprocshared=10

% chk=Caffeic_MD_EX.chk

# td b3lyp/6-31g(d,p) nosymm geom=connectivity
admp=(stepsize=2500, maxpoints=4000) formcheck
Caffeic ab initio MD EX

01

© 2.38350900 0.79559804 -0.05656182
C 2.82857533 -0.53410279 0.02237747
C 1.90659280 -1.57798413 0.10158762
© 0.54020865 -1.30783420 0.10208782
© 0.07417628 0.01755532 0.02058471
C 1.01862261 1.05965039 -0.05645069
© —-1.34843067 0.36672248 0.01393460
© -2.40079107 -0.47681526 0.00970378
C -3.82979996 -0.08695524 -0.03368771
0 -4.70491691 -0.87350873 -0.32665528
0 -4.16317090 1.20411138 0.26039488
0 3.27046969 1.82792432 -0.13351865
0 4.19274180 -0.69712435 0.01660757
H -3.40123250 1.69034116 0.60541730
H 4.17119761 1.47026144 -0.12632815
H 4.43110370 -1.63152533 0.07034523
H -2.26548684 -1.55272375 -0.02322617
H =1L, 58252119E 1.44170782 -0.01512737
H -0.15759374 -2.13481604 0.16817112
H 0.69806635 2.09519986 -0.12059955
H 2.25950030 -2.60467389 0.16526502
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1.0 6 2.0 12 1.5
1.0 13 1.5
2.0 21 1.0
1.0 19 1.0
1.0 7 1.5

20 1.0

8
©
1

1.5 18 1.0
1.0 17 1.0
0 2.0 11 1.5

14 1.0
15 1.0
16 1.0

slra] de (Keyword) flall kI Tass il Slacall sa Calll 1aa 3 sls Lo aal

(admp) L g¥l zgall) e duis 3adl Saslnnll @blua
admp = (stepsize = 2500, maxpoints = 4000)

tsalll e L3l Saabivall Clus diy,b o UMl LK1 3a3 admp

ERR
A0 gies 0.25 Lol Bgladll daw ia3 2500 = stepsize o
sy el olshall sae u_\.;:, 4000 = maxpoints e
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Basis Sets
https://www.southampton.ac.uk/assets/centresresearch/documents/
compchem/DFT_L8.pdf.
https://www.schulz.chemie.uni-rostock.de/storages/uni-rostock/
Alle_MNF/Chemie_Schulz/Computerchemie_3/basis_sets.pdf.
https://www.schulz.chemie.uni-rostock.de/storages/uni-rostock/
Alle_MNF/Chemie_Schulz/Computerchemie_3/basis_sets.pdf.

Density Functionals

http://webs.ftmc.uam.es/juancarlos.cuevas/Talks/JC-Cuevas-DFT.pdf.

http:/ /www.attaccalite.com/wp-content/uploads/2017/04 /pdf_
DFT4beginners.pdf.


http://newton.ex.ac.uk/research/qsystems/people/coomer/dft_intro.html
http://newton.ex.ac.uk/research/qsystems/people/coomer/dft_intro.html
https://www.southampton.ac.uk/assets/centresresearch/documents/compchem/DFT_L8.pdf
https://www.southampton.ac.uk/assets/centresresearch/documents/compchem/DFT_L8.pdf
https://www.schulz.chemie.uni-rostock.de/storages/uni-rostock/Alle_MNF/Chemie_Schulz/Computerchemie_3/basis_sets.pdf
https://www.schulz.chemie.uni-rostock.de/storages/uni-rostock/Alle_MNF/Chemie_Schulz/Computerchemie_3/basis_sets.pdf
https://www.schulz.chemie.uni-rostock.de/storages/uni-rostock/Alle_MNF/Chemie_Schulz/Computerchemie_3/basis_sets.pdf
https://www.schulz.chemie.uni-rostock.de/storages/uni-rostock/Alle_MNF/Chemie_Schulz/Computerchemie_3/basis_sets.pdf
http://webs.ftmc.uam.es/juancarlos.cuevas/Talks/JC-Cuevas-DFT.pdf
http://www.attaccalite.com/wp-content/uploads/2017/04/pdf_DFT4beginners.pdf
http://www.attaccalite.com/wp-content/uploads/2017/04/pdf_DFT4beginners.pdf
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The Fundamentals of Density Functional Theory (revised and extended
version).

http://puccini.chimica.uniba.it/didattica/corsi/solid_state_chem/dft.pdf.

https://www.qchem.com/qchemwebsite /manual/qchem43_manual/
sect-DFT.html.

Which Functional should we use? https://dft.uci.edu/pubs/RCFB08.pdf.

ORCA_Manual/https://orcaforum.kofo.mpg.de/app.php/dlext/?cat=
1&sid=400e8c700bbede1dc948e240cd791261.

ASUal cshass g ps Sy gl § Basdll J glaadl jany :(0) Bale

g Lask o gailly B3lal wlamg Jsan

Hartree kJ/mol kCal/mol ev”

1 2625.4996 627.5090 27.2116

*1 eV = 8065.5cm™!

Lgilaclae ol wlassll & ptall 5 susll abolie Jgan

Sl ekl Caelall el el P

de  (Deka-) (s 10! d (Deci-) gus 107!
h (Hecto-) siSaa 102 C (Centi-) o 1072
k (Kilo-) sl 10® m (Milli-) Jbe 1077
M (Mega-) lase 108 M (Micro-) 5Su 1076
G (Giga-) laas 10° n (Nano-) gL 1079
T (Tira-) 1S 10!2 P (Pico-) Sus 10712

f  (femto-) giad 1071
a (Atto-) &1 10718



http://puccini.chimica.uniba.it/didattica/corsi/solid_state_chem/dft.pdf
https://www.qchem.com/qchemwebsite/manual/qchem43_manual/sect-DFT.html
https://www.qchem.com/qchemwebsite/manual/qchem43_manual/sect-DFT.html
https://dft.uci.edu/pubs/RCFB08.pdf
https://orcaforum.kofo.mpg.de/app.php/dlext/?cat=1&sid=400e8c700bbede1dc948e240cd791261
https://orcaforum.kofo.mpg.de/app.php/dlext/?cat=1&sid=400e8c700bbede1dc948e240cd791261

FGU slasy oo Jusai!) Jgas

hartree eV cm! kcal/mol kJ/mol J Hz
Hartree 1 27.2107 219474.63  627.503 2625.5 43.60 x 6.57966 X
HOIHG HO.THm
eV 0.0367502 1 8065.73 23.0609 96.4869 1.60210 x 2.41804 x
HOI#@ HOJer»
cm! 4.55633x107%  1.23981 x 1 0.00285911 0.0119627  1.98630 x 2.99793 x
HO\& HO\NW HO+HO
kcal/mol 0.00159362 0.0433634 349.757 1 4.18400 6.95x 10721 1.04854 x
HO.THW
kJ/mol 0.00038088 0.01036410  83.593 0.239001 1 1.66 x 10721 2.50607 x
HO.THN
J 2.294 x 10717 6.24181 x 5.03445 x 1.44%x10%20 6.02x10%20 1 1.50930 x
HO+Hm HO+NN HO+ww
Hz 1.51983 x 4.13558 x 3.33565 X 9.53702 x 6.62561 x 1
10710 1071 1071 1071 1073

* This table was taken from http://mccammon.ucsd.edu/~dzhang/energy-unit-conv-table.html.


http://mccammon.ucsd.edu/~dzhang/energy-unit-conv-table.html.
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Con E C> i Oh
Ag 1 1 1 1 R x?,y%,2%,xy
By 1 -1 1 -1 Rx,Ry ¥z,zx
Ay 1 1 -1 -1 b'e
By 1 -1 -1 1 X,y
Coy E C  oulxz) ouw(yz)
Aq 1 1 1 1 z x2,y2 22
Ao 1 1 -1 -1 R: xy
By 1 -1 1 -1 X,Ry zZX
B> 1 -1 -1 1 ¥,Rx vz
C3y E 2C3 30
Al 1 1 1 z x2 + 2, 22
A 1 1 -1 R
E 2 -1 0 (x,>), (Rx,Ry) (xz—yz,xy),(yz,zx)
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Cw | E 2C4 C 20y 204

Aq 1 1 1 1 1 z x2 4+ y2 22
Ap 1 1 1 -1 -1 R

By 1 -1 1 1 -1 x2 - y?
By 1 -1 1 -1 1 xy

E 2 0o -2 0 0 | (x,2),(Rx,Ry) (¥z,zx)

Doy |E C2(z) C2(y) Co(x) i o(xy) o(xz) o(yz)

Ay |1 1 1 11 1 1 1 x2, 92, 22
Big |1 1 -1 -1 1 1 -1 —1|R2 Xy
By |1 -1 1 -1 1 -1 1 ~1|Ry| 2zx
B3g |1 -1 -1 1 1 -1 -1 1| Rx vz
Ay |1 1 1 1 -1 -1 -1 -1

By |1 1 -1 -1 -1 -1 1 1| z

Boy |1 -1 1 -1 -1 1 -1 1|y
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