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bolsstc BEZOGKSHOWL] dz Mo sy df Ul tedzls § trehts totpidzisthd b
Bdzts ¢ tsdzj Is dzj | it J " dets g MtslstelzH dzd WJ Miso ts
fsHEelss9Cd tOBBIS .

dlsjtfjdzg HBMBe jodesMmisd d Of tetsB O

[ sMistse j tecdzts M s H Odzdz" n f sdzlz yJ dedzr n
B4 MY Ju dO fipdsdOiggrddtedsddg' i d3J ssHse  w©OMYY
WEdSydd M dMfisd LseoOddjd3 MisOdzH Otclsdz” ~
CoOdzssoatsnddBBdyj MSdr tOMmyy se. 1 JLEdz IsO
B ssHdSE, Mseolf OHOdd M dLoj Mmisdy Bd Jdizfils jj
tcjLEzdz sOIsT tOMyy stse oasmMftesdL otsHdd3™ d
[ Mdztse dzr j tcjLizdz sOIsT Hd MMJ tcls Oy d s dzdz
sBMEzyHOddM' dO MmdzjHEzshds CtdW jtcoj dzydvw n,
-dz0 MJj B3d dz2Otc On, C Bzt dEkzdBOR, lCter s’
dgd3. sdt &zMisets (stOMmMdzswvicmME ), wdBdtemC B¢
COO&ZdJLO ] 1 ¢1 0 o azsm d)addatgphigdC tsbtu@e of Advanced
Industrial Science and Technologk £ € zg PszgRvdzmisd bz @ Isd .
~d addddsA 2S¢ z2v  Zzdede jEdEBF s (s dsbs, ¢f sdad:

vdzdo JtefmdIlsjls 1 0e6sd (1 062V, cftddw) ;
ltcjHMsOoadzwdzd ! o COyJmlsej MlsjdzHtsor 7
Mz HEs hdR B A HEZRZOESHdE » CdaW j toj dzydWw = :
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- Functional Materialsi ICFM-2021, Alushta, Crimea, 2021; 2nd FunMAX
Wor kshop, -28GDhdesXtghq | B dzsHY 3 ds?2 § sdaW
zyoOmisdyj &3 §t5 dzf di3d dzad My d dzyd d -20R1; dsBhiinjetnatienal
Conference on Pulse Lasers and Laser ApplicatioAMPL-2021; 14th International
Conference on Pulse Lase and Laser Applicationsi AMPL-2019; XXV
I'd tets i dzbig Ueddsdzl | to jidsuzch diWdelsitsch ¢ tipts dzts HZ WY dz"
1 sue25,ster)ds 201 9; 1st |l nternati onal Con
XIX fd i3 ts L gt b2 ® ) difls p a3'C Mis te ] B0 tipdzeze J s B2
OCOHJ B dzOEZzCeé. stOMmMdzswiemE, 2018; XVI
s dzf Bddey Myd deydd d dzOL j edatsdzj sidFL R S &2
CGMmMkzH OMIse | dzdzse 58 k&4 Btemdrigijlslo@.tclsr @2 C g iy
Ok ydzr 2 Wtsttkzds M By h BdOse &2 3izBRRPIBI Odz
Isj mndzsdztse d ' § Is ] te2OMBI€ dd4w t siimd2 MC-BY i3 &S d
CAzdzH O3] dzls Ozt dzr | Bimdzse ™ Olstsdzddmisd yd MS ¢
1 sor 2 bWsdz,-20pBRrOLYWw ¥ B(ddzj 2 dats? [ d-tej
fte0OCIsdyd MSegdzyyefdet f tsfrpjvisdsdedgsP} v8 5 3. 1 .
S tc OMmdzRV0tdfif § CA qzOzE DB 5y dl jdigf je tc 204GV | I
IMmjtesMd2mMEsets MdBfsL dzBO M & 060
[ 1 HEdOH dZOW dBsdztsH Y 3 dzOW € tsdzW i joip das2f v W
R tc ¢ z-BOfpS Ecological Modelling for Ecosystem Sustainability in the context o
Global Change (ISEM 2013); Xl [ j 3 H & dz0O tec tHddiVE | to § dzt3d
dzt d3d dzj M qgz@ey gf 8 dzs YrCtG S 2-BORPS 17th International Symposium on
Bioluminescence andhemiluminescencey Iz 1 oz ® dz2010, [ | Y H z dzOtc 5|
dzO z f datO© € Is d fjeiigWig 2te jndzpdi g, @)t of tc Qdestsdats HzZ' U dz"
¢ Cdztsvejdiets g B € J RlpeLtic O ¢ dp@2612; 7th European Conference on
Ecological Modelingi ECEM 2011, (Trento, ltaly); Vigi j Ltet®hfd 2 i)
WislstsB d s dzts dsef O j fipfstsiPist f30fL1; 16th International Symposium on
Bioluminescence and Chemiluminescencef, d tsxidc O dzf{®[ | ) H z dz@ete &
hCesdetsdel J to] ezt flsz H j daBgt®h d tc O dls s dzts H zAYY dz'
CA Iz dzn O a3 daB@lez] dp@P)sif & Pdztsdoj iy ) ls oes LUSERIERPIN;
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15th International Symposium on Bioluminescence and Chemiluminescence (15th ISE
Shanghai, Chin2008; The scimtific conference of student of physics, Krasnoyarsk
2007; The Chemistry and chemical technology in XXI century, TeR$k’.

1 EBdzd S Oydd
15 Isjd3d HAdMMJjelsOydd' s{kp gz disd ©Hzsd33
MfdmME O oGdzsk yydegdzr = 1 o¢s tA o 1]jte] yd dz
JdLHOdd?2 Hd&v fEBdZdSOYydd twjLikzd IsOIsse HJ
HESCIsst®O dzOk§, 2 Bsdatsc tcOW dibfls § LgHifED cHARX:odE

sl CBHEEBA, tsOydd
rdmmd elsOydw MmMtsmissdls dL seojHJddvY, MmJc
dlsj 6Okt . [Bh (2 4fsls O dig )% Bl dEls O R dd
s dMsS ydlsdtose Odzdzs?2 dzdls j 6Olsbkter Mmmistsdls

| ZOCsH Otedetsisd ¥ tsdzH Ok

t OBBISO o ftsdzdzj dzO H tod W d dz@ delytr o X @ Hak
0496802t _ j dzd ) j 4080038 ;0 806004120 ; -08009300; -0B9QL07
CA_ 0:0410022t %  o35:-04003750 ; -0206786;16-04-00132¢ ;182919003
RS ;. -44D4002tc &S ;-02-0MB0¢ ; 54580044 A[ 1), @ Qo d s dz
SteOmMdzsw S sets SCtOW (g sStOmdsYemMSses ¢t
dz0 Iz Ysdets: dzd Y4 M ¢ 52 H ] 846203z is d ([ sdztsHY ) dzf
2008¢ ; | sMkzH OteMmlse j dedzetsy L OHOdAd4iil ) )1,6. 44 B«
SlsHjdzf dzd™ 91 d sZAGBDEMEERSHPElL 1200204201
" 1333); ItMfittcctcOlidg’ 1 ©1CE34(35.0568x iy @ s ¢ & (
ltejLdHjdes O ( sipdd €0 ®&ydzD?v 2 "X s)dzOe[ j( S Oc
t smimd d1520B7 88 6 ) . t OB tslisr o ff sdzdzv dzd fi- ]
[ idojHtsdMIse j dedetsec s Mz jtcC sz s Isjtedesets
100s dl1qQUudeigé¢sets wbkif jtoCdRf ' s5lsj todelsc ts
¢l sotsMdedtens; Mzfjtitskfiabprodsets § &gkY d]
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1Jol1¢ 1. slorovflImRIRY[HSR[ [frufr 3
ALt V1t RUARILVZL frudr 3

Sso0dzlstso OV ~ddBdY HOodzets o] o to@isd dzOMitets
Ctcesds WdLdSE s, "dddStse, dOljtcdOdzse jHT
~dddd: Stec Odzd yj ME 52, dzd stec Odzd yd ME s2, |
Isj dzO, dBsdzj Szdvtcdets?2 M jSlstesMEsfdd d 1OC
ftose Qs tsdi3f dzj € mr B dzOG tsH OtcW dn sted
ftsdz L tseo Olsj dzj 2 d oMy d3di MisdzsBz dMmY sdz! L
ftsmdzj Hdzgj § otcj 3w Mmih jMise jdzdes o' tosfy Otef,
~ddBdd. 1 1Ists?2 MmewLd dzj s8 Bzezd gistsd dzPls Oy Q
Clsste” = ftoj HAdZOL dzOYd dz@ Isy dadzd dde' § d3d Ist
dzj sBratsHdd@r d/ ddzd HBMIsOIBYydzer HdzwW HtsMIsd Y .

CoOdzEssotsnddB3dyud MSdj dBJIlstsHTr | dmyf sdz' L HAfjlzr
W stedzOdzd L d3lz i34 sBsH Od3, fSHARBHOd d BOLdM
dzdlsj tcOlskztej [ ECOLOdZO 9 Ctsdzyyd H O dzdzts 2 G

ddaf stedsOydw m OCyjdastsds dzO § ted dsd dzj dad 4 .

1 OyOls' af@iedsj EsH s . 1 § j tojabikitofsL dzOdgO [ ¢
fjtcor n fteddydisoe. s HOdEs?2 ctkzffj isd
or ydmdzj dedj ftesosudlmw dmS ds ydlsj d dets dzO
COmyY Isdzz s  fulZdjsdszy §SOACOHE} Istetso , § tsdzkz yj dzdz o
ltcgOMyy Isy oMy odJdduyddr dd3jels Ctsdz toj Isdz
wodzwe sfpw: dpitdstdzIs@O0tEZzRicd tOL dzstsBtcOL dz" | 9 O
oLOddisHj2Msodw, ®BjlssHr Isjtstedd oL &z jdz
s Yt dd3zh j Mlsodts HE® digazp sz jflasHislsdzj Misd  fted |
Slsdasmdlsj dz dgzs kdzdo j emOdz detsfls: . 1 j H sl
ftesyjHEter , § @bistisdizl stz § BlsOd&zO § tod d3j dzv Is
®Bj ssHse fsdzizd Bf dted uj M dr ( dePsjsHdoiny i chefigfls

(v By kO 1 dzjClhtetsdadas? Ststetej dzv ydd e
[V dzdz) P (ft), BdO fsLetdvjls M "dgdkd
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LOtcOsOBd f§tsdzzyOl! otttshd] tjLizd Ol .
teO@dz' hj WdL djSaedsdd SO BREO sHEZOSCE ¢ L OHOYOd
OHOf sdtcso Odz0 ©® 1934 cEBHEZ (9 Wsttdy ¢ tday
AESGEZO0RZO. wkls! fBHABHO L OCds yojlsmw o
] Jjtco OW Z{ tctsh vy dzdzOv 1€ ts5 Yadidsts tetO v h Otg @FHPf) d3 Oldstd
oL Bz jdzdW f jteots2. wbkh jMmisejdede &8 HisMistso
fsftcOaCd ¢ fodds?2 djtedd Mmdhlsj dr- 50,
ZOSSHYIsfY  dzj dlsj teOydsdzdy &5 MY st s, I
RdztLed0O Is dats ¢ ts f solststej dad W Bisdz h s¢@ts tsB Y
MOBsMise dzOMtse Odzdzse s toj h j ded v . [ Odz' dzj 2P j
fteslswy jddd olbttets? fodsodd XX 9j¢0
CBttej dzv yqdtsdzdets?2 1 dzj tecdd. W@ o fipdzezzdz pzd
f SteWHEC O ( MP2) , 39W] 96 oSOstdtg jdzve\0d ts dzdzts 2 -d3 dzj
CSHOM®R fiosh zsets o) CO.

A11ZJuvC[1IRtRY[HSR[ fruvlr3

it OLtOBBISCO d twOLadlsd | fsdzzt B Jted yj |
flstczClskzte MisMisOo dzw jIs dzj slsi j Bzj Bz¥ Y OMls!
COC MejHMmlsets HAY tOMYY SO Meot2fMmlse d&isdzj
BsHjdj2. 1td kH O ESdEz ' tBE tevjf) ddytdsy j ddd f to ]
dr dL&JdzjdzdV o WHOR ~nddB3dudMédna MsjHdd
Jdzs j tef te j sOydd Mot2flse dz0 tMhdse j lsdesfd
B IstsHj HDucdeOfEd® ({{1), [ teJ Hod@@)ydz® Q4 dzdg
stec Odzd ud MSdr MBJ HJdzj dzd Xzj € Is tizts dzdftdnif ts tizic d 5
oCdzs yjdedjdz f OtcOd3j Istetse , -1 dxjfCdidie odexiztd jd = o L1 Qi
wWodetsds odH ], 9 BHdzst dzj Clstetsdzgdz” 2 @ cOd3d Az Is
Bj IstsHise, Asidide OdzdzOo dzj deds'Gidz ¢ D @@ Isted] o C o
ftoedBdzdy jdedj dezdzjotséts HIWW jtoj dzyd Odz' detsct



17

Overlapd NDO) , sO¢des ¢€0O¢& CNDO (Compl ete Ne
(Intermediate Neglect of Differential Overlap), MID (Modified Intermediate Neglect of
Differenti al Overlap), MNDO ( Modi fi ed
CNDO (1. 1 s dz, r. g4l dzlstcd, ] - ¢ d ¢ Odz,
cOMmMyYY SO o fodzdzsdz 9 Odzj dzls dzsd3 5 @1 dsfipy', dE BIST
otc] A3V . Clstsls d3jIssH off jtcor jJ fHoLotsdzddz { tok
1 dzj di3j delstse d MMmMisOaddz Mjte! v L degky CtsdeC ztcy
BsHjdz dgf = GCOdRJdz' ssdzd Odzse (sOSdm SO
dmf sdWw g s HOdzdzetsy oty &3 o GMmdzetso dzsdz H dzw
dej + Bf dedud MEdr ©WOMUYUY 5O) .

[ jBHT sdzseo Odedz" § 2O tedsdzdy § dzd d
sBtcOL 53, Hd&w dhmdzjHBse Odedy Bdtdtsedyj MEd
Stec Odzd ud Meded2 Mdsj HEdA dzj $ Mse My .te jrrs.H ks Q@
Stewajo 1989 ¢. B' dz tcOLtOBBIsOdz i ff tod d3j dzj o
d3J IssH [1f (ParametricMethod Number3 ) . ] fjtcor a~ oNDBJdO
i OtgOxis " dgdzd Bty HJ dzv dzd gL Mo ts2 Mise O ls
fsdzjHizeh jd&3 (shtse jdedets fted §tsdzzyj dedd
Olstsdzdz" = tshisseoatse) hdqesits dMfsd L so Odzd Y
dlse Otsls ftoj HdzsSy ddz f SdzdBEHBe3E stetffj ©HY s
1 MYy jtedd3j dzlsOdz? dzf | HOdgdzr | B Mots2fmilseo On ¢«
B d3d dzls On , fslsj dzydoOdzOr dtsdzdL Oydd, G J A3y
B ssHdC O, fLotsdvshOw OolssdizOldL qictso Ols
BOLdtlze h Ow fw dzO dB3ddzd d3d L ©yd d tcOL dztsmls
tcOMMudisOdzdzr d3d L dzOyj dedw d3d dzj S tslsstets?2 W kz dz
9 4 dzd yd dzO d3. ydimdzs f OtcOd3j Istetso oL teshdzts |
OBHBEEHO) : d MjiMmls' sEOOd:g Bty HhhEatsd.
B IssH  OtcOR] IstedL s90dz fteOSIsdyd MSd Hdzvw o
ud fmdzts tod § J todz" n Mtsd H d dzj dzd 2 ) dzj C Blstste
nOtcOCIsjtedLzjIsmw Btsdz! h 82 dzOHY ) detsfls &€ t5c t
Ctezc O nddBdyud MEdra LOHOY. 1ted 1 Istsdz, di-sts
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sted CBHO of AtHJls dzse @w ofjtffdis dalRy))le G eDipd
6] OkzdL 50 Odz® o Mo tsBH dzs MIPRGEEMstOd j B

Alf3ufrgdfrsvfct1ids fJrmoLRSR

s Yokl Bfdtedud MSdd3 & IssHOB fteddr ¢ O,
ftej Hf sSdzOG O h 2, Ylsts Hdzvw Obtditses o dsdzj
Hizddz MoweL j2 ) BSCtekzyOshdkd Os®ROB], o O
Memisswdzdj &3 cdBtedH dOBBAE o O dagztf S cP s HEO j
1 OadMmddsmisd 1 dzjteedd tsls BIsC dztsdzj dgdwvw o dglzIs
Bselzls Brilsy fdmoOdy OO IsteOBd Mddztse 56
9 OHlg-d4cO O dz' mMseor j d 1 dzj € Istcts iy @ldedouly,fisCtaf j frpdld
o' B0t Ils IsOCdd BBLOL 53, YlstsBr sdzd ¢ J
Mo s2 Mise O dzOB stc O to f J todzr ~ Mtsd H d dzj dzd 2
Ctsdzj BOIsjdz' dz" § yOMmlstsisr ) . [ jlstsH ftsL o tsdzw
fJted mtsHAzr jdWw , i fipls fwisddzdzw Is ¢ CodaW sted3Oyd tsdz
Slsdtsmdlsy dz dz" § + dzgjteedd ©OL dzdydzer = dL s5d3,
1 sMCsdr Sk MisMmisswdadj 1 dzj Clstesdedzs? MdMmlsj d
dzj dBsy jls Brils: dMmf sdz' L s9 OdzO Hgdy ts WedRdnn d3fs L
sjr Wodzjdzgd?2, SCBlstster j ftcjHjdvslsimpw 1 dzj €
ftedd3j dzgj dzdj d3j stsH Htsdzeyddz o tstcec Oded yJ M ¢

Alv4 JtRC AULLSARI1LOS O V1[ Juy fuur

SOYHM"2 dL ttfdmOdsdz = orhj HHSHASHBS B
(fodzizt B dted ud ME dd d3j lakEnitiodgy, Is Sizd'e)s  EHEDN UYL
Bd&zOGHOtew tOLoadlsdy ~dd3dd or MsCtsdisdzj € Iz«
9" ydmday dfigfsdzj CizadigOz € dzts dzdzts tetsfp o t©OL d3j 6 OA
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BsH | dzdtctse Ols A8 de'dd  j] Mdgtedz K stz to T M o Ms¢
1 2 dz Br dzd dgj MisOdzH Otelsdz" j toj h j dedw, HJj dz
mMse j toh j dzmilso so Odzgdw M Mise jdzdes o ydmdzdls j
bftesh jddy MOBs?2 RBOIsj B3OIsd yJ-JErus?’ | d&3tiaQ wiefdzd
fts dqLizyddeds 1 dzj Slstesdedzts? f dztslsdzetsmilsd o 4
ftedodzj COIsjdz' dgr | MlsstcHfdeicolz n4 Istsaa® § o <& tSH
gL d3j W j BO o lsdzdyd) Bl otdzdatse 52 Wz dz€ Yy
astste’ 7, odzzyjdedj § sdzdes?2 &6 B @dEOO®? WnisdzSy
3nd L BJ o dzd W B n,( dpdfdzch Ofitg d dkd BOIs!  entf ts aizuadS 3O dg
1 dzj Sstotsdats o, ssEcHO COC 1 dzj CltetsdzdzOW  ff dzts
dzj L Oo d d i3ts] Gsstc midktalzO L dfsdzj Skedzj . 1 HJ M f
stsdz, Mmkh jMmsokjls dzd oL OddsmMeowL ! djyHE !
Wsted3O L OoadMmddssmisd, JMmdzd tdd mMEzh jMmselzj ks
stsdz0, St J] HESI DO IsdgpG|s s detes ho f dzs |
Ldzj Clstetsdzdz” 2 G OL e, 1964 GtSH) . d 56 dzO fdzt
Bsdzy Sdzr wodzw jlsfqw WERS ydtsdzOdzsd3 + dzj CIstet
d Mdzd tsdzO (1 dzj CIlstetsdzdzOW  ff dzts s dzts iy ls ‘y)ts iy 9/ te vz
(WEdC ygumEdds o jIsfised] ydhmzsetsets twWHO Wik
sy sMlsOo dzj dz20 HtekzetsdBz ydhases Bz wwHE) . -
HSEC OL Olsjdz Mlsets MoawLd tdzdes?2 1 dzjteedd M
ftcQoaf zZ@tsfmistetsj dedd  Istséts 3y j Whkde€ ydtsdzOdzO
Isj sted d) . 1dl d MmMstesetsets kdzdo jtemMOdz detse
st jtcOlstetse WdLdyd MS dar) ,9 j fizg s Bzdztine o tsdfzisls
otsdzdzso " 7 WhkdC yd2. ldusinigOsizy € dzj doocpHl M g dz§
dmf sdz' Lz Ismw ftcdBdzdy J dedz §| d3j IstsHT .

[ ibtsHr Iijttedd WEkdlydsdodzd { dslsdsfilsd
9 tOmyy sdzze Mr j BBz tsteBdlsOdzj 2, Htoj Hdztsy j dz
GHE (wOBEISO dOL &8 Odaizmi 6 OaktkzitkdWwOme ¢ d
Ctetej dzw yduosdede j 1 WWjClsre). [Mmdese dzOW dHj
Cddzgj sdyj mME&ts?2 1 dgjtecdd dzO0 Hej yoOfmlisd, 1 J
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WiBtediOdz! dzes f sMistetsj dzdz”" =~ BteB dIlsOdfgsH,j 2 glso
1 dzj CSIstetsdzts o olsstcOW ftcj HMIsOo dzv | Is MtsB s
Bsdzj Cdzvtedzts? MdMmisj d3 ftcOCIsd yj MWds ¢ 1 dzdz
(ylsts, dgj Msdide dzdzts, Mdzj HiEzjIls Blsdzi Misd ¢ HTS
tstcB d Is Qldfryfls tdifdiic s Odgr dzdh 4+ IsOC, yYlstsBr HO9C
f dzslsdztsmlis d , d ddiziels BOdks -8l Faigc dnd3dd st
s ZMmlsw dzj Ctslststotsny oOtdey ) (ECrsddyg Yyes @0t OB tsls O d
f zslsddstilstEMmisj 2h Ow W@ Ifjcstedixffy j dzdd M
COYHBR btsy¢] dtsd] Ckdr M ~O0tOCIsjtodats? H
NYd, Uyt d o tHdsteSHSHE { dj Slstetsdzdzgsdz ¢ O
ZsC Odz dets?2 f dztslsdesfylsd W o dzw j Isfw dzsts duais iz § J (2l
Local Spin Density Approxi mati on) . U
sy sMisCodBO M WEEORPKRY O ddWw d3j Ists
MM OB Of ftesSHEGBY dzf ySudglpsiaists  Sisj
tcjczdzwtcdzse thsfiste B F ezt ¢ WizcieRQedds d20 dodpd.s iy ls ©

tsedd3 BBdzj 4 Mtse jteh jdzdzr &3 wWo dzv j Isfqpw
(GGAO Generalized Gradient Approximati or
sBd3j dedz" 2 Y wIsjdzydOdzr , tBtcOLEzs g jiMmWE&d$ YK
f dzslsdetsfls: 6, dzs d T fjteots?2  oltstes? f ot
dzf MS sz €5 WhkdeE ydosadzOdz' dz" = L Oadmdistsmlisy 2
sB d3j dzdzOv fsftcOoCO 1 jJCCj i, 1988 cetsH). 1t
Wz dz€ ydftisedzOfl Gt OHJd J dalsdzts? Ctsteted Sydg?2 o yd
WEdC yd sdzOdzso H Odzdzs?2 ctokzffr Br dz ffte] HdzsSY
1988 [HFgw jJ or" Oy dzd € Sty dzsg dzE datias? 1
f tedB dzd ¥ 4 dzd Bts ) dzts LOf dMOIs? "Mmdzj HiE2s h
Y- "M "B h Q ¢hi8 &igte @iz ¢ stetej dv ydwe.
f sdzw dzlz IsH d dzts\@ldsts ofj O sligzges 618 M sftsB Og dajo
mMkh jMsolzj Is; ftcj HdzsY j dz' Jy t©OL dzdydsr 4 ¢
1 Isdn BSHJ dzf 2 dz202H§ dz Mmis Odzn COEE dz' iff3ic SOBSS:
dzj + B dJedud M& d 2 tcOfmyy Is Ols s Bts o B dzOG sto
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ftedBdzdy jdedd M BOSC M 3ZOdz' dets f tsdzdzg" dz k yv Is
B SBHESdE MowL Odzgdzr = ¢ dzZOMlsjtetse o h it
few L Odzdz” § ) tsB dBj decddts 24 o) to% te[ t8 telzif dzv Wfd tslfcksiats
ftode dzdy j dedz” § o WBHY Hed™ Hv U

vtejlsi s d BBdzjJ Mtse jteh jdzdzgkze Wistocdzske wo
otsBOdZd o MjBw dz2yh j | dL ftcdB dzd 3 J dzd 2
Cstetej Sydd d fsdzzydodd] dad s ¢ =jdzO0E B Dis® i) ity
otcj dzgj dzdzr d3 L OlstcOIs O3 o MbsyjlOdedd M Istsydz
dzlz yhath titodzj stsHiseo  ( MP4 ( SDQ) [ HRRI §D dOCESI
dmfsdz’ L zj d&3" A cdBtedHdzr n GGA CCtstetej dz¥ yd
W tsdzOdz Lee, Yandg fdcPasHdIld LSYYPJL o j Mis dat
4. v0O¢ CO0¢ WEdSydtsdOdz LYP mMoHjteydls
Cstotej dzw-tyBf d3fladiztiz’ 2 WEZS ydsdzOdz o3y ssH O B3 L
o d EL" =1 aE>™ +aE] +bqE;*+(1 cEM™ +cE", d,b,¢i ¢ tsdzfls Od;
Cslstster | BT dzd fsHBBEOd 1 J¢CJ Jfedoididssddd
H O dzdz" ~ H dzw tcjftojL jdzZlsOlsdo desets dzOB 56O
ftsj Hddaj dad 2 (s GL-dzQ@iBASETH, O 5 83t52 dzdzO W  dzts @z Ptz

M ddzetso 52 (ELEE @l sCtso MC OV ] tedz@Y dztlz
f s tcOo ¢ EITjCCLMGtg | dzv yd sdedzOW 1 dzj e dW tsH dzts
E"FTCtstete dzw ydtsdede 2 W kS ydesdzOdz [ , ¢ dec O
I yjdzsdd By ddsts ME ©dzd@tss OV YW 2 dz$ yf ¥ 3G
OfftesCMdidekzy smw JHJdzMIse J dedz" d3 H j Is ] tc d3d &
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Rung 1 Local spin-density
approximation (LSDA)

Rung 2 Generalized gradient
approximation (GGA)

Rung 3 Meta-GGA

Rung 4 Global hybrid GGA
functionals

Rung 4 Global hybrid meta-GGA
functionals

Rung 4 Range-separated hybrid
GGA functionals

Rung 4 Range-separated hybrid
meta-GGA functionals

Rung 5 Double hybrid GGA
functionals

Rung 5 Double hybrid meta-GGA
functionals

Specialized density functionals

{ dikzdetss 1.1
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Available density functionals

Exchange: Slater, SR_LSDA

Correlation: PW92, VWNS5, srVWN, Liu-Parr, PK09, PW92RPA, srPW92, PZ81, VWNI,
VWNIRPA, VWN2, VWN3, VWN4, Wigner

Exchange-correlation: SPW92, LDA, SVWN5

Exchange: PBE, B88, revPBE, AK13, B86, G96, mB86, mPW91, uB88, uPBE, srPBE,
optB88, OPTX, PBEsol, PW86, PW91, RPBE, rPW86, SOGGA, wPBE

Correlation: PBE, LYP, P86, P86VWNS5, PBEloc, PBEsol, srPBE, PW91, regTPSS
Exchange-correlation: B97-D3(0), B97-D, PBE, BLYP, revPBE, BEEF-vdW, BOP,
BP86, BP86VWN, BPBE, EDF1, EDF2, GAM, HCTH/93, HCTH/120, HCTH/147,
HCTH/407, HLE16, KT1, KT2, KT3, mPW91, N12, OLYP, PBEOP, PBEsol, PwW91, RPBE,
rVV10, SOGGA, SOGGATI, VV10

Exchange: TPSS, revTPSS, BLOC, modTPSS, oTPSS, PBE-GX, PKZB, regTPSS, SCAN,
™

Correlation: TPSS, revTPSS, B95, oTPSS, PK06, PKZB, SCAN, TM, TPSSloc
Exchange-correlation: B97M-V, B97M-rV, M06-L, TPSS, revTPSS, BLOC, M11-L,
mBEEF, MGGA_MS0, MGGA _MS1, MGGA_MS2, MGGA _MVS, MN12-L, MN15-L, oTPSS,
PKZB, revM06-L, SCAN, T-HCTH, TM, VSXC

B3LYP, PBEO, revPBEO, B97, BILYP, BIPW91, B3LYP5, B3P86, BILYP, BIPW91, B3LYP5,
B3P86, B3PW91, B5050LYP, B97-1, B97-2, B97-3, B97-K, BHHLYP, HFLYP, MPWI1K,
MPWILYP, MPW1PBE, MPW1PW91, O3LYP, PBEh-3c, PBE50, SOGGAN-X, WC04, WP04,
X3LYP

MO06-2X, M08-HX, TPSSh, revTPSSh, B1BS5, B3TLAP, BBIK, BMK, dIDF, M05, M05-2X,
MO06, M06-HF, M08-SO, MGGA_MS2h, MGGA_MVSh, MN15, MPW1B95, MPWBIK,
PW6B95, PWB6EK, revM06, SCANO, T-HCTHh, TPSSO

wB97X-V, wB97X-D3, wB97X-D, CAM-B3LYP, CAM-QTP00, CAM-QTPO1, HSE-HJS,
LC-rvV10, LC-VV10, LC-wPBEO8, LRC-puBOP, LRC-wPBE, LRC-wPBEh, N12-SX, rCAM-
B3LYP, wB97, wB97X, wB97X-rV

wB97M-V, M06-SX, M11, MN12-SX, revM11, wB97M-rV, wM05-D, wM06-D3

DSD-PBEPBE-D3, wB97X-2(LP), wB97X-2(TQZ), XYG3, XYGJ-OS, B2PLYP,
B2GPPLYP, DSD-PBEP86-D3, LSIDH-PBE, PBE-QIDH, PBEO-2, PBEO-DH

wB97M(2), PTPSS-D3, DSD-PBEB95-D3, PWPB95-D3

SRC1-R1, SRC1-R2, SRC2-R1, SRC2-R2, BR89, B94, B94hyb, BR89B%4h, BRSC, MBO5,
BO5, BMO5(XC), PSTS, MCY2

Jeddijte HeMlskfdr &7 HdY ©C
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