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Summary:

This study deals with the structural, electronic and optical properties of the perovskite compound
CdLiFs; in the space group Pm3m (221), the plane wave method implemented in the CASTEP program
was used within the generalized gradient approximation in calculations (GGA) within the framework of
density functional theory DFT, it was found that the compound has a stable structure, electronic band
structure calculations and density of states indicated that the studied compound is a half carrier with an
indirect band gap of (1.966 eV). By studying the permittivity function, it was shown that the compound
has good optical properties (in terms of absorption and diffusion). These properties indicate that CdLiF3
has promising potential in applications that require efficient absorption in the UV range, such as optical

lenses, photodetectors, and UV protective coatings.
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JNsn A o Cayad Lo alie) oy Jy el g S Adiall A gall J1g0 a2aind Y YY) 138 Gaa [17416]
dalaiall o3 Jala Lehaed ol Laiy (alil) Ak 7 Hla 3la) Al s Giati ums J) sl oda (o 85, A sall
[18] dsall G el Loyl e Aadlall salad) bl 5 adall ) 5y

i) G gas eldd) 4,701

A (ailadll a3l (gl iag o g

LA 8 N QS () 5aS & gana s il )3 Baed SN G g€l () ey 1 (leS) raeni o
Al il 1) S 8 <) 311 () gl s Jlamin) Sy il g1 1 Lisasio

csiiall ABL ¢ gaSl Al 3 LS () gl Aadiiall ol il e il o

A

" (7-)

A 488) gal) da gal) Adla g SIS g S () gaS 2(2.1T) JSA)
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e gaill (il il ) ¢ gash) 57,11

a5y yha aladial 8 daalaldl i) sill eladl (e Caial 5 400G Als yay el 33 gall S Cpalaall s b
3L A a5 B (norm-conserving basis) 4 siss daa e 33 as (pseudo-potentials) 4431 ) <l gaSl)
ok Caal o ) @l 8 Caadl 3 gy s A8y 58S g ) Cia o) A SO A sisall Gl gl dae 85 S
paibadll o 280 1 il pall) Jadlad a land ) e (058 o ang Alall 34 (cutoff radius) el
iy e o iial) pliadll 8 aass ST S callayy sl aaall 1a i) dilaie Jals d88al) 450 5l
28 ¢1990 ale A cliluall & 48 (laal ouSall sliail) 3 4 gisall Cla gall o ST 200 aladin) agle
Ao gail) A58 28031 U 5aSl andy Caad AB N i gl e das g 5 skl (Vanderbilt) <l il
AauluY) dalaie e Al ST AN 3l A sall JI 50 () 55 Cumy Craala Cus (Ultrasoft Pseudopotentials)
JIRY) o) A8 ladh ) g eAgalail) A8 1 il el A Hlia ¢ ST adad jlad Ciad aladinl Ly olail) 1aa U1

.[19] (Norm-conservation) sl Je Llall b g pdy

Gl el Caca o 45 slhall (Cutoff Energy) adadll d8a a5 s 45 )il oda (je (et )l Caagl)
Gllall 8 231 4 gisal) e gall 200 QS 3 agasd Lae cdmaa sall Ol laall Ua gaad 5 ¢y 5 iy
Bl Aalait) 8 duala ¢S I Aplial) 3 US (auns Ul

: CASTEP gl x .8.11

Coynd o3 b 358 w025l gule J geanll o5 Ada sladal) o3 (& Ga s jaal) Aboan) il pan
ZusalS b dagliial) 40K 48Ul 4 s 51 «CASTEP (Cambridge Sequential Total Energy Package) assb:
ABUSH A 4 ks e adiag 5 ¢[23:22 <20] 4% )5 il S (00 1988 ale 3 e J5Y CASTEP geli_n Un sk o
albadll ) adul o (e g A ISH A8 Cluad (a3l 11 (G 51 48y a5 4 hsall il sall a2y Cus ((DFT)
el Jiad s ¢ gY) Zsabaall (pe A g ySIY) lilbal) JUa) 84 Al AadaiS Aabisall bl 5 453l
oo oaldill e (R dane Sl as ¢ (Pseudopotentials) A5 CiliseS aladiuly o el s I
1l 5aS 2dgd (Ylinats ) a5 5 A 58S il g STV Chua g o8 48011 ())ad () 50 3) gall Ay jall il 5 Iy

. (Norm-conserving pseudopotentials) Juleall 4ladlal) 483 3l il g<I)

(Ultrasoft pseudopotentials).ae s=il) 4a3la 483 3l b guSl) -

ASH A8 ilae JudES IS (e (BLudW ) A500 48 ey Aia ) 48K 5 4 5 SIY) A gl )50 Clies o

el ) it ) G Cileaian A sall sLi— a5 ) jlae b Cuuny | DFT (e pli-( S dapal
s g IV ARUS () ) el a5 5 (Irreducible Brillouin Zone - IBZ) o) sh s dakaia (e J) 3830 JA& e
b ghian aladiul g Jlaill 5 gha Hlie V) 8 38 dday pd cclall oda o 1alaie | 4y 8 IS5 Lgdly sale ) ¢Sy
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o] Uiyl 4 )5 juia Jilaill 3 ghad 2a3 s 5 sl 2Uaill (Space Group) 4! il de saaally dualaldl il
A Ll Al LS pn (il L A g AL il 5 fSIYV RIS () 55 ) landa s o gancall 5 2l (g S8l
k Ll axe ()5S Cun AEES K lSud aladiul die Lald o luall (el QU5 8 Clel jaY) o2 agadd
Lagh Ua sad ¢ (Parallelization)es ) sl 4 dalle 3Ly wialy CASTEP geebie of JSAL yaall (e 508
e O)sh p dihie Glie 331 L3 CASTEP aaing A8l 5 3ainal) illuall Ullie alany Laa ¢ Laliy (3laty
sladll 82 ) gaall Joha o ity de ) g k dalil (e Bas 50 4805 a1 5 30 ¢ Monkhorst-Pack && sk
ol () o Lo il AN Jala 4 gllaal) k- Jalss sae JAS) (g ) shl aUaill Hlals Bt o3 | Jalaal)
¢ (Stress Tensor) Jgay) sises «l A e 5 isall (568l o5 i) 48 e il ()50 dplual) 48l
. [21] A&l ALl Aallaall oda ity U 5 Alilaie ody ) 5Ll A0l COllae i 5 4 31 el YY) SIS
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lali b yall 028 Al jal g ¢ OVl (o 3 b Alasisal) 3l gall ol (0 ClSid gyl LS o yia

ol Al Al o sl (CASTEP) gl Jlarinly | dibiasSll 5 2300 58l Gl 520 48 jaad dpbual) 3 k1) )

Glapdaill Calide A 22300 3aa 33LeS aaad i dal (e CdLiFs @S el 43 pall 5 duig ySIY) ¢ 4y i)
g sl il

sl 483 )b 2 111

4ok ) A (PP-PW) Sl agall culd 4 siusall da sall 48y 5k aladinly dllad) ilbiluall ¢ ja) &

4> 8 3l GGA-PBE perall z sl cu 5 pladiuly (CASTEP alin (o dawdall DFT daaslill 435S

4 gaall 9405 SV A gl (al Al A3 W) foalial) il ¢ ya) Jal (e €ll 5 Perdew-Burke-Ernzerhof

gl 308 (5 50l 4 e il 5 SIYT Ja3 ol s ,¥) 3l oal GU . CALIFg s 5yl S 5ol

dahia 8 alaiily de ) sa (k-points) (e 4dali (12x12x12) (e 435S 4805 A Caad Ol Alee (ultrasoft)
. Monkhorst-pack & el 43 ylall Jlesiuly elly g I oY) G saly 5

¢ 1 UL any Zilaas ealiall 3 SV 553
Cd : 1s2 2s% 2p° 3s? 3p® 3d'° 4s? 4p® 4d'° 552
Li: 15?252
F:1s?2s%2p°
(A J sl o ol da g pd LA e Egoupure = 650 eV 4S jall A8l i luad) 138 ¢ 2 Y

.ng‘ b}ﬂ : (l.l | I) dﬁ%ﬂ

Energy change 5.10% eV/atom
Maximum Force 0.01eV/IA
Maximum Stress 0.02 Gpa
Maximum Displacement 5.10* A
SCF (convergence threshold) 5.107 eV/atom
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a3 b lgle Jeasiall i) aladin) Wz LY adale ol dulal laa age 4y sl (ailiadll Cilua
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Y e 3K 38 R,

Y e LY A a1y

B, = V, (22712) A Al i a5 bl Jalae 1B
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CALIiF3 oS sal aaal) A0ay 40 A8Ual) ol i3 s s (2.111) JS&

Jitue CALIF3 wS el Of ey Laa | Al 48U el Lty o Cpy , aana) A0 A8UL Ll a5l DR (e
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oda o 2y Ay 5Ll Al ) jEiul Glacal 1,050.7 Om 1) seane zalail) Jalaa () 6 () (s «CuilSid 5yl
6] 8 iiuse Ay 5 b Aty < yedal A al) 4 ) sall () LY ¢Sy ¢l
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: CALiF3 S sl 4t g <Y1 Lal 53 4 ITT
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1A g i<y A8Ual) Al 4y 1.4 111

A Sl Al b A sall ek AV ()5 I dpally A8 0l Jiad Ll e A8l dlac (b
o Al 5 smd Cay a3 (San s ¢ 3 5Y) Brillouin dikie g oY) Ll cilalad) ae i Jalaill 23 Japsill
(GBI A G Baaae 4y plalis Ll 8 JEll dliant da ol 5 58S Alian) e el (G (5,3 Ll
Al 5 sad 2 g2 5 (3.111) S 8 (GGA- PBE) iy Lgle Uliaa ) A8Uall Alac 40 JBIA (e Jaa3l
Jall dlae AT ol e ddais 8 o Jaall Alian] dad ol 5 5lS Aliant dad e d s jilie s
A8lka Ay 5 il e B sady JI CualS CALIFs S el Casiual Sy 1) «CdLiFs S sall ()5l 50 Aikaial
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48 yra g AN AAS YA Alall a5 sl aaaty VLAl 5 I AU il Ul rans ¢ ol 511 8l sl

3aa Lyl g€y s didaie JST silul) ddall il ¢ Cpagill £ 55 ¢ Jasl sl e A gpasall VAT 5 daplall

A A8 Jlaty o 685 ¢ Juadl JS S yall g SIY) Slaill Dy agdl i gall sl (3l 5 gnd) 48Ul Ao
[8¢12] CdLiFs <S ! (4. 111) JS&) 3 Aiwall (PDOS ) « (TDOS) 4 jall 5 )

-3.62eV Jiaall 43508 iadlise 5- F g laall () saal sll (e eyl Vsl 466 DA (1

dalie Legd p- Li s s- Li A3l &3Sl ¢ L3 )0 gady Lad | CdLiFs S pall 58Sl dlac 4 -0 eV

daabie Legd S0 eV I -3.34 eV (1o L 8 Jlaall (udi (B 0 )8 (5 ghsa (pa oy B 8ISl dliae S 44

¢ Cd 30 passle Ll 2636V (1 14.3 Vi dinall oy (6 st (e e e g3 Bamy Jail) Loy 55 &

(e Ay B ddmiin danlie A1 LS ¢ 481 eV (I -6.26 eV Jlaall (8 3508 daaliss 4l d- Cd Aa3lill YW

(e A B A Baal  Criadlisey Jiill dlac 3 Liadl aaliy s 0 eV () -3.66 eV diaall (8 oo Jld (5 sl
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g(w) = g (w) +igy(w) (2-11T)

() Jala ¢ ezl Hliml) 4k Sl ) juadll salall sl e pamy g3l sl ¢ 3l fe) ()

Al Jala g;JEUal\ uabaia¥) (e q;.ﬂ\_j ‘_A:\AZ\S‘ ¢ yall & (w)

Jiaall arn Galiaial) inia (o ey dpalend) A Ll ¢ 5al) Gl (6.111) JS&) (asn
gl ol J) il Alae 8 A8 e (e JEEY) Jiai Gl S geal) JEBY) Adie [70 eV- 0 eV] s 8l
il el LS o jall L) alisial) e ) jady Lo ¢1.96 eV L 28 Al ie T ¢ Jasll Alae
de sana Hsels M) ALY <20.16 €V 5 2.60 eV 5 7.54 eV k) vic 4y 8 g daial g (aliaial add 35a g
hlbas Al il giall G A5 SSIY1 CVERY) ) 6 3a0 aalll oda e f il die (5 AN aadll (g
Jall g sl
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abaiel) aad alara o AasMa (Kas gy (@) b eSl dpaland) A1 (e Lail ¢ Sl Jalas A (1
154 5 il abiaial 6 Sl Alle 5,8 e e sa s ¢ (UV) mnsil (3 58 At Gl 8 S5
smmrlaling 5 g€l Cadall (ya 4 yall Adkaiall 13 gana Laboaiel S el jelay cJiliall b o gilall Jlaall
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Energy, E(ev)
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Skl o LS LS ¢ g (0 = 0) = 3.05 Ahed ity Cum K all g (0 = 0) (oSl Jall i e
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(o} 10 20 30 40 50 60 70
energy,E(eV)

Foalewd) A4 i8a) ¢ 5ol Gl : (7.111) Jei
33



ERCENPY Tk Elll) Juadl)

spabaial) Jalaa 2.5, 111

>0 Jsb die ¢ gl Galiaial o salall 3508 Cia o) aadiud (ulie 4y (alaiel) Jalas G yay

Gaany 5 lal) AUA s e A8UAD 5 gnd e g salall s IV Agll e i guiall aboaial) daing | (ypne

3 gad (o A8l (o A Balal) Jada (g STV JEY) ddla ae Jadliall () 55 810 20 53 (38 g Ladie (aliatial)
- QIS @ (aliaia¥) Jalae 5 Eq 4Ll

1
—Eg]"/’
o A[E hlig] 2 (3-111)

b A ghtie e VG S Gt e s SSIY) I ) S sl alae¥] a3 gall ¢ guall
| [15] Al A8 alaiuly abaatie¥) Jelas e J paandl (s i sl (3
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Summary:

This study deals with the structural, electronic and optical properties of the perovskite compound
CdLiFs3 in the space group Pm3m (221), the plane wave method implemented in the CASTEP program
was used within the generalized gradient approximation in calculations (GGA) within the framework of
density functional theory DFT, it was found that the compound has a stable structure, electronic band
structure calculations and density of states indicated that the studied compound is a half carrier with an
indirect band gap of (1. 966 eV). By studying the permittivity function, it was shown that the compound
has good optical properties (in terms of absorption and diffusion). These properties indicate that CdLiF3
has promising potential in applications that require efficient absorption in the UV range, such as optical

lenses, photodetectors and UV protective coatings.



