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(microwave  : Adul U 38 Gl jlail sy (Schawlow
Gla gl iy a3 a5 @amplification by stimulated emission of radiation)
O Jol gl sy Al sladl sda il g ¢ LaiDU i yaall Cilad) ddaud 53 (5 jiaall

(Charles et a'-1958).|\/|aiman 1960 ?n"d‘ J8 1960 e\_c L;_"a}é\:t

e iy (Neodymium: YAG 3 J4 Elias Snitzer ¢ yal 1961 Jle i
Sle ool Al ¢ 3l Ay (Stern — Sognanes) (e S A8 1965 1966
I eyl 231G Leon allad) 28 1965 ale iy oSO 8 1909) gy ol
G s A aie g s Al il e Jiasili 694 As sl Jsh 53 il 5l

(Cray et al-1969) 5 5l 2ad yiandl) ilag¥) Ao Al asill 5 58
O S coatll S Ayl Al A jleall 8 5alll pladtn) el g3 Gll) day
aaltl) Al V) goliy Ciman AN 5l Al 3 kil i) G ccliglal
1980 sle sl ,35CO2 W 30y sl 5l 4edY el EilasVl oo
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e Laa Neodymium: YAG ) ) 5.l asdlial g 35 )) o<1 (e (g ) canlll sliig) 5

(Myers et al.l989).a%w\ el aYl ?w 4 gadll 3 jaall paa 3l Sleald Jadl Jypa s

Sle 2 Erbium: YAG il Jsf (Hibts |Keller) oldlall gons 1988 ale i

(Hibst 1989) Al Aeasdl 3 dliall Gyl ) adad
:Light ¢ sal-C¢-@-0

B Ao o la ga (pani JEE 3 Aelaliia g 5l ALY JISE (e SIS 6 guiall yiia

(M. shanthi 2015) 5 qy on S ety 48U o3 & ) juaiall (s gl de )

A gl Jshs dnsall da tlen s cpaald Gfinali dainlaline s oS ) saY) o8 atiai
& gobal Headl e dasall gaseall glEY) ay :(@amplitude da gl dau)-
ao Sy (Jsa) 28Ul sas 5p (el cAs sall 238 308 Juala e et Cumy Asgall 5503
S (M) dss e Gl Saay saa) pasias il b (4 aadiud) 3l

( Robert 2016).(5) J<) c(J)d},;_lO
Aagad) e Cposlatie cmida om &Y Al sa s :(wavelength s gall Jgk)-
710 (M) iz il Jia sl sy aadiad il 3l ae oS1 (M) el Gl

( Robert 2016) ( 4) Jeal 5710 (mm)ﬂ”)s%,d\ o

A Wavelength

I\
NV

.wavelength iy sal) Jshs amplitude s gal) daws :dpunhlive 5 44 ) sa¥) pailad gy :(4) JSid)

Ampurt ude

(shanthi,2015)
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: (Penny J-2011) (5) s “ﬁdw‘ ;}.bl\ = ))',-!-m & Jm“"#

ol dgalal — 44 3l sie — ol doalad 1 3l A gl cila sl -1
— Ay sie e —(Adlae o sl s sall J) skl Baaeie tAgalall A8 guall il gall =2

Llalaty aax1a

¢

\AAS

\
Agstalf Ayt gulf Clpgall sl gt gal) iy gl

[(Penny J-2011) ¢ gl ¢ puallg 5l £ ga G GAD g :(5) Jsid

epall e oy Lol caam i Al Al 8 :Amplification .l

(Shanthi-2015) LSJL"J‘

P 5l Sl clissa-0-9-0

At — Al s dles — Jladl gl f o sualic sae el Sl ally

(Rishita—2012).( 6 d&.ﬂ\ )‘ :\:‘:’)“‘j‘

. (Rishita—2012)« 5l jlga clisSa puag : ( 6) Jsi
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e 05559 Ayl 20 Al gall galdl Loy sl) 54 :active  medium Jladl) b gli-
(CO2 L) ijle s—aliall 03n ()5S5 Cuny Ailia CiliS ja ff Wl ja ¢ yualic
Uaa) AL o (bl S 5l) ddes AU Caat ((ENYAG ) 3) Al 4y )5
Ay al AN el Tasll (Sl amiall o alll At (s o(Rudall 3l 8 Seal

(Rishita-2012) ) ( 1 ) d}l;“

Osl ¢ o gal) ) sl ¢ 3l 8 5gaY Aladl Jalug¥) : (1) Jgaad

sl dsb Canadl L gl ! Lia Y| all
3] Za : il J BS-
Bl S14- e A A
ue - BT r rgon
488
9600-
Blue—
9300- - e Co2 Carbon dioxide
green
10600
455- aal ;
Green - - Diode
1064 Jiu
Red 523 YAGE b cba KTP Potassium-titanyl phosphate
Neodymium-doped
- 1064 YAGE b wla Nd:YAG
Yttrium—aluminum-garnet
Neodymium-doped
- 1340 YAP& ) 5h cba Nd:YAP
Yttrium—-aluminum-perovskite
Erbium-doped
- 2780 | YSGGil 4l cba Er,Cr:YSGG
Yttrium-scandium—gallium-garnet
Erbium-doped
- 2940 YAGE b cla Er:YAG
Yttrium—aluminum —garnet

b gll Jasay (oA Adlll jaae JSS5 a5 :pumping mechanism dilall s dlaa—

(OVa-2015) 3511 e s aslia s 997 o S zlae Al 5eS 3l o sS a8 (Jladl)
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il Lo fina sia il (48 e (e 3 Le :optical resonator 4 saall A3l -
B jall ppinis pend Glo glaclid (s Wad o suall (e e Dlast sl el
(Olva-2015) 31 s

Gliial ga 208y jurea mlles ge 3 ke ga 5 0 Controller subsystem 3yl JUas-
Gy duagll ) S5 Jaees ((dakiie o 5 paiiae dnge ) Sl lag) alaig 5l A8l
(Neeno-2015) . £l Aa e U5

e e dantll 3 sl padl LJJF iy ¢ Cooler subsystem oy il aUai-
(Rishita-1012) g Seall a8 gl

Sl dla Ji Je Jua gl dadad Jexs @ Delivery system Joa sill dadai-

(Neeno-2013) 33 grinall goanill 5 (3a 5 lcaiill s (g3

o Jaa gil) daadl it

Cuhll & aamgidl asdl Jehll iy iyl o) :Optic fiberg pad cali-1
((1064-¢) peadl cand 2xdl) Cipha & Axan siall 5l 5 ((445-532 nm)
ceill 5l B8l Juagl 55 S e g osiad) sl calll st 810 nm)

Gany it Laiy calfine ol 530 ol QI3 Aagn Al e o) 3l Adagiall
(2949-3daus 5idll o) peall Cind And) Jlae 8 poagiall asall Jhall 3 )50
Calll 56 Cun sV aadl 5) diadd) g padl adll 53 Juagll oUsi 2780 nm)

ol iy Ay Amg e B Josy asks GOV QAW e biae g jead
Lase 4l V) dygaill 5iall e Ala3BOU Jeu 138 Jra gl aUsi ey i
la L Ao 48D 5 jlud o Lo Lo g Auaidie 4illad o WS el e ol i

Olivi and Olivi 2015 . ..
( o3 Aaa e
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Er: YAG 1 ,5< 3l glsl (oamy axiis : Hollow fiber ogadll cadli- 2
A Bl Aieay daidiall AAIA el 3 Asad) sl CO2 ) 5l
lle 4y e Gl b3 aias Adalall b glae e Al 85 e Je G (Juas
Alaal ) 48N s o ) Adlial el e A8Ull Loilais A o3a (5 slus (e claa
Foal Al LSl Aa lede Jhanes e sl ciliadll e Al gl

(Robert) A-2016 J),}l“ &M

Lol e de gana 138 Jua gl aUad aadiy @ Articulated arm dladdll g1 )M1-3
coSan it JAL AU QWY Lage AL saal ) Alaia (U e 7) sole dliaidl
) AV Aagis L) pal) aoal g i3 aldaill 538 5 gluse (o cAgdels SSY) AUl laa iy

(Olivi and Olivi 2015)-_),}.—.‘“‘ tl"‘& duﬁ.ﬂ d"ﬁ-‘ 2\;.“3.&\ LJ_)Q e dlalall

Spontaneous and Stimulated 43l &igiaally JAWY asyi-T-@-0O

: Emission

Talandl Akl by 5€ Gaiad Jlaill T gl e Al lacaly goall Ales o 56 Loxie
(e Al s 5 3l e 2 el ) Jany ddUal el dau gl el X
G oY ol G s o s SSVE skt V6l Alls 8 s < 3 (S
o3 Ciyat ((igh S e Al |y pma 50 s i el o e Y g of 4de

(Robert A=2016) (spontaneous emission) Gl jlaay) auly dleal)

& g5 Lee (Al (e Ailin) ApeS (e o Ld oSy 0 A o ol o gl
b oal @l sl g b JG e Al sda Gt ¢Sl Al Wy pas
Cayig (Loall) Al AxdY) e ddelias daja Gllly dniie Agdlin) Ciligih o sy

A7) S8l ¢(stimulated emission) & giadll Jaay) awls dulaxll o34
(7) ( ) Sisiaall Jaay) auls
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= = Emitted = photon
Photon = = photon Photon =
1 1 \AAA ] VWA~
L

|
f

Absorption Emission Stimulated emission
. (Robert A-2016) «&igiaal) jaal s daddd AELY o) Jiay :(7)Ji
et Gy Ll 5B 553 s SN gt ) plias aginddl Jlaayl Alla i o)

oladl) (udty JUllg da gall Joba iy g Alall uity (i g8 dpmdal) Allall Lo ge 2ic

( Atef Alabdallah-2016) (8) ES Al

1 Photon 2 Photons 4 Photons
NN
aVaVeg aVaVeg
Excited atom, Photon

molecule, or ion
(Robert A-2016) .daddl & giaall jJaay) DA (e ¢ gl cisliad ddas :(8) i)

:Radiation gliY)-U-@-0O

Gl o Cua cilaline s 5eSI AUl e Lol Lo 53 Fy 5l At gual) o] 51 e

il (o S Adlall 200U KU o ganall o sSh halit s oS s sl

L sal Jshal Jost o 8y 0 saal 5 el U 2 2(C10XT) osall Jslall i Lele

s s ) sl Dl Lila 58 il Al 3l 5 el JS b ¢Sl QYT Y

il e o Al A gall 2] gedl o Lelens Lo sa s e sils 10600 Y 500
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Looal obd daadlally (FTVENA009 (2ih, ) e ) dnsd) e (s)sesd) )
N1y (DNA 1 6 ol 5 ahall < e daaddl) sl a1 o Jualdl)
el e A il G d A AV el oaadill o gl G al gl e
Ahge e Al A0 Asum Aadl asiid b i giall Al 5l es o8 Ul
«(Thermal Radiation) s ) )=l gl Syl Lgale 3 tay (Age pe) ol jea caad

(Robert A-2016) ( )M‘

Invisible lonizing radiation Visible Invisible thermal radiation

- il il -
-+ L i L i | L

400-700 nm 2000 nm 3000 nm
X-rays | Ultraviolet Near infrared Mid-infrared Far infrared
B I J—] 1 |—I—Il L_I I_l l_l I_t g
KTP Nd:YAP ErCrYSGG ErYAG CO; CO.
532 nm 1340nm 2780 nm 2940 nm 9300 nm 10600 nm
—
! K] K
Diagnodent, 855 nm 980 nm
Visible LLLT " Nd:YAG
InGaAs Diode| 1064 nm
! —
810 nm AlGaAs Invisible LLLT 940 nm GaAlAs Diode laser
Diode 1064 nm InGaAsP Diode laser

. (Robert A=2016)« puulliie s 54 A sal) Cihal) gruda gy :(9) Jsial
: Laser Effects on Tissue il o 5l Al -g-¢-o

By ganll A gl ailadll Ll Ialdie] Conell gl ga alll 6 g Gl Jelin

. (M Shanthi-2015) (Robert ~2016) (10) Kl cedle @l e &\}ﬁ Euuj\

Ad 550 ol e cagll caill e 5l da s J ) sa ¢ Reflection (ulsady)-
3l o) o pe lbs i o S Leelad) (e Taslas of s el A jall oS
a8y 4ild Ay ) 5lll A el Fid (e 35 Chagl il 5 4 ) Sulll el o Adldl)
e dany Y1 1 Gl 3 axt cliliue Geca s A0S sad e daslan of el 5l
(e Y1 Bl Jalls el Jie 3ageaie ye Ghlia ) 4l 2t Jgea s Sadll

g_a\)\_izu ;\A.U\ ‘ﬁ_\l\j J}m_\ dalall a0 g_m\;\);\ GJ\ ah.u‘)!\ Gsu.u Lia 2%
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O sl A alal ol aall cle 53 oo CO2 5 dad] ulSadl agle Jlie ()

)
(Robert-2016) Cada

: Absorption jalaidNi-

Sdan) e doyall Agal KT Cua gl Al Jeasd) Jelal oy Losale
et gas Lae gl s Gy el A 068 Cua) dsllaall 3y gal) Bl i)
foaill Jig) Gagll maill paibad o daied) Al A adiad (4gpa8 )
(M—Shanthi—zols).JJ.:‘m Aage Jsh o (4;—‘1\-63\ & siaall g

: Transmission (3 J3aN|-

Lad Jelill 13a adiay e Ll ol ciaa) 050 Cangdl zomall 3 38k (31530 5
bl Lt GLA sl quliin Y b o3l o pem dage Jsb o S IS
A ggany iy sl Jisud S g sind) o s 3 ND:YAG 5 diode 34 71 sl
G20 ¢ slaall el ) hadd 5 yeea d8l Jin Cusy Erbium 5 CO2 50 71 sd
Llal oAl doa il ccluaall dbiall Aadl (0 JSNA:YAG 5 Diode 5,34 7! sdl
(eeno™2019) 24, 3k U (o e of U8 0l Ll Bl 5 s S0

: Scattering jLaiN)-

oladl it ) (g% Jus ol il e Ayl A jall LIS e 3le e
Gan A8 Calaal 55 ) slaall gasil) e Lgd el aliaial Gigaa by il 53 il
Js—ta a3l aladind die saalie ASYI 5 el ga SISV ey cchagll gl

(Robert2016) 2 Ll 5 42 ) I DY PEN LI AasY) e il As sl
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Photo Biologic Effects iul) 3l dlaiaall 4y gal) 4 gl < pill-x-@-0

. (J- WALSH-2005) of Dental Lasers

: Photothermal (s ) al) dgal) ila-

@ LS m o ol A Jat Cum omaly 5l o st Jelitl e
AT oY)« uiill/p bl «Jiainy/ 32

: Photochemical sl gl ilin-

it e hibaS dleli Cipan gt Lol asi edlelill e gl 1 3
PGSl il Slage i ksl &) 5l

: Fluorescence (giili-

dase Jshb 53 Dol g lasy Loy die Ay pall Aaaal) (amdd G Caay g il 130
Al il e il b5l sl e« e

D dgaladl e claladand) A cl il

(¥ S el 08 sal ) ) st o g oall apul) clidll o (g gall i sal

ol slas ale il
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Wo H I PIOF  wdigibob gérfkaiwd PR @l sd dubai-Y-¢-0

( Clacification of Dental Lasers Depend on The Degree of Danger )

ASaall aladiu¥) cag e JS cmn el 2 ]

plasinly 5 shall (e a8 (Sl Ay yay Glaclue gy L ae gel 2 M
(omSs Glaae ¢ plalia ¢ jala) Sl Glaclg

O J8 o Ll Ll Jla 3 dsdd (400-700 nm) 4l A gall JIskY 2 2 ]
At 0.25

A3 Glaclus ge 4l e (400-700 NM) Agpall dua sl JIokY) 2 2M
g yeaddl

okt 0sS Al el Aada () bl el vie cadh KA oWl et 3R
a7 (e Bry

Ol s alall 3 L Al G il oy A all alidl lill xie ol e 3B ]
B9 wally b fiadiall (e (und g B el Al (g

ot Al e dne s dala L Glaa) Al AN s 4

R ICLIN |
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(Shanthi—2015) .alall sass dbas (el p g Andl) Galsad) U ¢ bl 5 580 [ jadl) wic jhad o (T) ¢ sl

i ol Aage okl b ) il st 3l gl s oSa LS

(Mehdi Sokhansanj -2015) ( Olivi 2015): (1) djié-“ “ans . o 1 ) U:'m})é_\\ R

Lasers in the Ultraviolet ¢ gall awcdill 368 Adal) Jlaadl gada [3ll-1
Jaall G i Sae (0.3-0.4) o Al o2a aagii : Spectrum of Light
93 Excrimer laser ameall 5d Alilall o3 Gaia (e podiul o il 348 4kl
o4 amy Led clusall Gty Al Gl U sl glas 8 e sl 380 sl Jshall

(ON-2015) .15 1 L, & sl aladiudl ailie

Laser in the Visible Spectrum of ¢ g—iall ol Akl Jlaall G 502
J ol A lile 5 ad¥l 3Y) s puall ol kel Jladll e iy - light
o Aaddine a3 o) Al jiesils (470, 488 ,514) A sall JiskY) @i Argon
Js—hll SKTA 30 gy pead¥l Jadall Jlaall (e o MEYE20D) 18y

KTIPO4 e iyl e 5oke ull 13 Jladll daw gl o Cum ¢ fiasili 532 a5l
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b 8 il Al aadiad ligsil @l ) el deliaey s e Jexd
Js—hll 53 Diode U 34 5 eaall jianls juiady cpusle gasell Adlall asaly Lyl
il el g llay 25 L5V 6 gall Jlae Gan g giall sia 53445 o gdll
e OV a1 g pall il Jladll G daa giall il all Sl Al
635 Ou g s S A se J) skl Diode <l 30 aun g a5 guall gkl sl
A3l dimidie clalleddl oy Lo e Gl b ansid Al jiesils 675 )
Photodynamic Suwluall 45 sl culalladll s Low-level laser therapy ( LLLT )
ikl Jlad) e dyn sall J kYT cdd 3l iy (SORENSANIT20D) therapy

oSy Lgin % 505 paia Lgin %50 o Gn Al gaill 3l 5 5all ¢ suall

(OVi-2015) ..
- il g

Laser in Near-Infrared  ull jaal¥) cad ddl) Jaal ged 53

: Spectrum of Light

3 Ay sadll Cilal el s A Al Glalleall s 2dl 5 glaadl 8 deasiuad) 3l g1 s adies
O 55 A e Jshals il eal) it el Jladll G a5 Aus g skl
Adhide alaly 35 e &y peay Gl e 3 5be L Jua sl Al ¢ gl (8001500 )

- . -2 - -
. AJ:]M\ ola . ,.‘9 ‘( Mahya 5015) ie - Q1 . .:‘9

I o ceadtiid ¢ iagls ((810-1064) a0 sk <y : Diode ) -
et Jledll hawsll 58 (1980 ale (e LYl il 4 Diode
pledd Ay o diae ek JSG 48 el L) (iU Caias
Al e Al 58 e S JSS e Al )
(Robert A=2016), 1 18 200.000 e 3SY Jo il S
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oe dobe a8 Jladll o gl ¢ jiag3ls 1064 > Jdsh iy : Nd:YAG ) -

Rob -2016 . K IR - -
(RODert A72016) o i1 5 s 21 5 o s ) 5

S sk oo soke 4 Jadll Tasl ¢ fiasili 1340 asall Jshll 53 Nd:YAP -

Robert A-2016 'S . .
(Robe )‘?JMY‘J a_l,g.a\)a_“

Lasers in Medium-Infared — Jawgiall jaal) cad bl Jlaall Gada a4

: Spectrum of Light

Aaaleindl Aglaag 1990 wliys 1980 1 ald 4 o5l e gl V) o285k
dra lae lghan 0 allai 2ga gl Adla) dadl ) oadll A1) 3Y SolSeall azaill (e
Lo o aliall 55 93 )1 conill dadasind Gum 8 o Lee oS Lo J8 Leie sl 4391
(Robert A=2010) + 2lall saa s ((MV2OD)( al-tissue laser ) wasill JS 3l aay
sl (e Jladll gl Calliy ¢ jiagils 2940 o sl skl 53 @ ER:YAG ju-
Al g 5 0l V1 Galea (e 25 ca sl s o ssialVl g il jall
(Mt\_)d)gwuﬂlucﬁjhc@ad:\mﬂ\ (”LB}
a Jadll laugll 5 ¢ iesili 2780 ase Jsk 53 : ErCr: YSGG ) -
Gl e ke 4 Jagl plas (ERYAG 3l Jladl) Jassll Ll
Laser in far Infrared Spectrum of aadl jaal) ciad bl Jaal e )35

: Light

9300 ,9600) d sall JIskY) @ld CO2 U 50 alile Jlaall 138 (pava pun g

(OM2019) ) ) 401 3) 5 did) al el Jlae 8 23850 «_siasils (10600,
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: Laser Parameters jdll <dalbaa—w0-@Q-0

Jelil 13 e G il SV @l Cangd gl s 5l Aadl o Jealal Jelidl
Jame chanll (e cdelain] il da gall Jsh il ciladadlly 385 JS30 Jasi 5

. (Penny J-2011) Scanill _)\)ﬁ
DA gall Job-1

Ao paid dun ccrgd) il JB (e dlualiaid (sae 3l plad As e Jsh 2any

b Ghlie EDB e Al il Ji8 el

il 08 e el A e paliaial o Cus ¢ ey S 3 Baay 0585 1 Y Ak
Gans Gabaial Gasy o (Sas celdl Sga gr Jaii ye Baadl 138 aic Al
sl e OH= JusSs el 350 2550 hali e jiag S 2.8

el S 5 el
1 vie Al il 38 e ol Gabaial ¢ ey S T Gen 05S : Al Akl
Ll gl IS g g S o) 8 5 53 dali je 58y (Band)
e e Lol A el 5S¢ ies Sae 911 Gany (5 ¢ ALY A
colall s il Sl 5 b S ilins sill 5 ) 55 U (e Gl
iasall JIskY) <l ((Ho:YAG Er:YAG , Er:YSGG ) 4l 3l ¢ sl i
08 e Adle sl @i (I Jle nm( 2100 , 2940 , 2790 ) A
Y aa pie il damelsl Gleaell deglie 580 LY Alels sl el

(Fried 2001) :\A‘)i.ﬂ\
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: Energy 43Ual-2

S JS Jeadl Lo amy il 808 yinall GleladY) Jlu) e )5l 3,8
Ay salys v sthall il 3l Sles A 058 o g o Jfom?) g
Dol alasiad aie deasid) Al 56 of Camy cdlll BV A el BV galal
Loy duse el Al ad el ey el Se Lo I Al sadll e 4N

(Penny J-2011) 3.c pad ik

: Power dslaiuy)-3

OS  Adclaiayl ol ) WSy (Watt Lhasl g daasse duia ) 5558 DA Qapiall A8l a
(Penny J—2011).&JM“ d.&é\;.“ J:.’:’iﬂ‘

: Pulse duration 4agdl -4

el Bl e OIS WS G et 8 Jealadl S0 Gy Wali ) Gl (pa 3 Jasi

oo Al des e dae Jily ST e el SV LS Al Al culs
Super Jas aaill (e 4l o) 7 98 Cun uxiadl Gadll cew L ER:YAG
Very Tq.; abghall ) ddiall il adadl Al ,iiad Sllg (sSSP ) short pulse

(Pac2012) 5 s 5 gaaill 2 9 ya Lfiad) aadis 3l long pluse (VLP)
: Repetion rate i) ) < Jaa—5

Pluse per second aulilly icay o Hz 3yl ataal s (Frequency ao sl e
Aol by o del ol delau el el dad) S Jare I8 LK (PPS)

(Gaspirc 2012).d§i 5yl padl A U A 3 ‘;,)ﬁj\ O5S8 Lainy caagll G‘-’"“d‘ eJL b),ﬁ\t
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:Erbium Laser jJ die-p Q-0

b ety Llasiud agm Y1 s S e ERYSGG 35 ER:YAG 3
S souell sl el J8 e eV dalaial) 5l L ol Cus (i) il
(o) peall canl AxdV) Jlae A Al gl Ggm sl J)shal) cld el 5l By A5 lie el
Clel ¥y ) saa sl Clage 55 A1 JY 5 daalally Aflinall uall jiad 400 jias UL

( Miletic et al. 2009)..5}.;)_“ 1 3‘_‘;\);_“

o3 Y gl asas ac 1988 ale Killer 5 Hibts  lalall Ll jal ) il all
Al aladia) Aoy yd dlaal) Al ) adady SLEl xie ERYAG 5l dladid die

(Baraba et al .2009).w‘ )A;.“ .- gﬁ Er:-YSGG

o JS A Sl sl AL e JSGy Abiall Al madl) adad e 5l 3508 Lo
Sl ysl %47 eliall %2 Jlie sle %20 (o iuall zlall G 5S5 Did oz lall 5 e lil
elipall %1 Jilie asadiy clifgn %33 eluall % 85-94 Jilin cagld S50
sl e (150mm™) ERYAG  jd (alaid cdldes oS by
Ji ErYSGG J) il palaia¥l cdlabes (5585 cpm b ez lall (i (200mm™ )

( Gaspire 2012 ) L.m_)i\ bl o

gl Gen ey S Sy el e Sl See 7 Al ERYAG 5 3 sy
155 clisall o jins S 21 (35340 G ac 3ilua ERYSGG 3 (35ay cpn

( Diaci 2012).61}1\ . )hj)%.a

P QY Je ERYAG Jjall gl s N)-p po-o

tuﬂj‘y $5— ‘;u.d‘ C_J.ud\ Jala BA;\}M\ e Ll U'_itg‘)a &= Er:-YAG J):\.‘ Jdela u;\
Aa gl it sy Gl ¢l jiall jaiaan U8 1000 ) WSl s s

46



. Cé¥ppd\: Cap\ ¥ o\

o el Grgand da all sl i 05 5.5C e ASY il alll 5 s

)
(Lager-.2003 ) Y

2y des G 700 Alay ErYAG )5l cheadiul 4 i Al py il cuy My
Sl dlanuly @lliy dygie clay A il QB s play) i 12
L ( Roshkind et al -2009)‘;1....1\ e L] adaaiia Jens Lae &883/0e 50 Janay
il aladiu) aie 2€ ke il Gl 5 e da s gl g Al Al mil @ el
a b J8 pliy) ARl Ao clas e 15 25 Jea e 400 Jlsia
¢« 5810 2355 Jea e 390 jlaiay 48la ladiid aie 0.72C ey Al Qlll 5 )

(Krmek etal.2009).2\§=\33 /LJA 50 (JJM.\ %ﬂ@&u‘ SNl Ceniid ‘.._\:\;
: ERYAG Jjall gaeadl) 33e) L1-p -0

6 sinall Jpaatg e linall (5 ghane Jo By oa Gl ppad Sas) e ERYAG W )5 deny
a0 jslam Y Aday o8 3 A A1 (i Lse A8l Al geaill 030 5 i2al
ing (AP O A2008) 5 ) A g LY Liad dllyy 1800C elisall 5 s
a3t ) bl s Al Al el U8 (e ddle dpaliaid SIERYAG 5
Egaal g3 Al all Al mull adad 8 deadiaall (e B 5l 3 il 50

& - ‘(Mayer et al.2006 )

Apdsh b pall Gigaad daoge o linall A0S 5 A4ISE il s
I 3ol adl da o gl Gl i) s Aa a8l i) At o Ll A80Sl) YAl
S s sl (ainn G el (e elinal (5 e b luad Ll s 250-300c
s e iadl i) (s sine 2l 5 300-500C 5l _all Aa s wic (L GBI Y
400— Y 5 ) adh Aa o i) of ¢ oandall (5 sinall (e Cinia 1.8 I JsuS s sl
Gaes 3 oh a gl ah ey i gl adl e (para Dlign SNl Ka il 525 650C
o ot Aus (PyO7) ™ i s gyl i o A CaSally (HPO,) ™ cilins sil
JS g el aaa 2 3 650-1100C 50 jall da yo die g ¢ Sl oLl 443 g

a7



. Cé¥ppd\: Cap\ ¥ o\

A6 A s LY Gl sl ae ilbugig yull ol Jelin & (eg Bajaa & sk
Js—5 1100C elipall 51 a A0 sl Ladie 5 clin Jaaill e Ca3(POy)° 4 spudlSI
Ll Jaai 1 Jy sty ol Jaad) ) Gy Jaaill (e Ca3(PO4)” o sanallSH A5 lins 58
A jall 5 s dann SEadl e JIKEY) daxie W ball ) 1430C 5 ) s da 0 e

A_JAJA.IL“HUQJM1756C éjﬁ)\)ﬂ\&;)d&aﬂumuh}ﬁwﬁﬁp

2
(Mayer2006)( Kuroda1986) iy 1

sale) o bl il g al faed sale) dge pa Lol Badadl o Gl all @yl

( Shashikiran 2011)-3)‘3&5‘ A oLl Lo g Sl Jeny adl Cua dadl V) e

cldy) gl sale) B ERYAG ) Allad cuad ) clad jdl (ae-p G0

P Asiad) 4 Al

dase Jshy ERYAG b 3 L @i 4y i 4l 0 2018 oo Allam 4l
Slo ol Al Osns pe ple 4 amy e (A8 10 sad ¢ siagils 2940
Gl s 5l o ASLARN B Al all @ edal daa st Ol de i)l dlal gl

(Allam ,2018).@393\ ailiall Y famad 3ale) & saa ol fui il e (g 4ldll

ErsYAG — 5315 Co2 W 5 (e JS Aallad (g 45 5leddly 0 35 35 KOwn Ll

i ST leelad) 3 ay p g WISD 3l i) Ailinall ) B jlud A glie
380 4 dllay ERYAG ) 54 (3uha ¢ jiull adal 8 e Al jall iy jal ciganall #5LY)
Lig 12 delai wl 53C02 W 5l ke s gl 1.2 amy o s Jsn e
Ao gana 8 J8 cul€ o il 5 jled o Alany) mibl cuiy cale 0.8 axy e

(Kwon ,2005 ) .Co2 _J

Aglipadl Al el ad laie apill <yl Jahanimoghadam J 4 yuas 4 o 8

Cua ERYAG 5l 55kl G il Bl ay @lldg ol ol 8 Agall Gl

48



. Cé¥ppd\: Cap\ ¥ o\

UT Cﬁm‘ iy Aulh 60 324l ?‘LQ 1-2 2 ‘5‘95 Jss 4_-,—‘.-.‘*“ 80-90 dslay 5l 3k
Li e dsal GhuY) G oelud) 558 e 35 sl Gaindlly ool o S jLadl

Jahanimoghadam 2016 . -
( )55kl 5 ) s
Color measurements () ¢V (uulia—7-3

AV alasinly & el Gl e 7 g8 QL) Gsl Gl @kl e el il
56l s (Hsall Gl Guld Slea Hlaaialy @y AN clul@l ) el gl

(10mer2017) 3.8yl guaall ol 455 ¢ o baiy) Cilall (i 5 el s ¢y slll ypaas
: (Shade Guides) 45l AN-p-X-0

dgms ellig oy ool Ailhe o L Q) O piil Lozl Y1 23, 5Ll
S5 o Sas Al e 5 383 A8 oda el dle Jlay (g s ) s
S O A5, alis sl Blals aially sealls selial) Jie ddassall Jalsal

(Piskin,2010).2\ﬁj a1 P 2}%‘}“ L@_\ﬁ ‘u}m ‘)1&33‘
: (Spectrophotometers) A gall cinlall (uwld Slea—C-X-0

Meal gzl Jsh Gld e g s 0 Slead I aasy
(Ssall il G 5eal aa] s VITA Easyshade Foramesvarn20l0; g,
Slead Gty {CE00 T ) 5oLyl gl flE Y ALdSiay Al selialy 255
ki 53 CIE V5ol 2Uaill yie ool Cilaslaa yaemys chusSaiall 435 guall A3lal) 4a
RN SR S AN I R P NI PP A W IS N R
ad dadidd 5 Jshy guall Aadiiidl e sl algd il bl eliad)

)
(Kleverlaan,2007) e L.a:}”

49



N~ ~

. Cé¥ppd\: Cap\ ¥ o\

: (Spectroradiometers) &lady) Cidal) (uld Sjﬁi—c—x—o

zlings Allal 4K aillu e (oM g K Auaial A28V Gleadl 13 Gy

(Lindsey,2007).ww 3;1.;'4‘\ g_'qj)jé ] N iala o Jea g;L‘
: (Colorimeters) Gl aaas Sj.ga,i—‘[ —-X-0

il Y GSaiall ¢ gl 5yl 35k e @llyy (CIE XYZ) o Sleall 1aa iy
sle J<a ¢(CIE L*a*b) U Lelisais gl Cadall (e Go3Y) o as¥1 o yeal)
Al DAY (Ll Adday sas IS LG il aladiul) Jew Jleall 1 ey
L 5 ol JSE I3 2 gland sl (il am iy ailals g (1 (P19
M s ooy o el ey cmhae e QLY OSSO

(Kovaceevic.P ,2018) 4y

-

: (Digital Image Analysis Techniques) dad ))) gl Jilai-0-X-0

ot ¢ el o pualll aladinly @lldg ¢l mdaill e (a3l (50 Gl Gl 48y )l o
ad¥ls el s Abes Jeall zl0A) s Loy Aed) 1ulSIl Ciagd) Ly saaly
Aasialy ul jie Hlaial s (L, 4 e JSI (RGBY alai 335 3,015
e (Lindsey et al.2006)0m§y‘ G Jlae b leadasin SR IEERIN il el
i e 5l aly ((non—contact) i Gsay 2 4l cdadd il sall Jdad U e
o BB Sayg ¢ Agaall cadall uld o Jatd 4 3ot pady JalS JSG Gl s
I peall Ay cilily el jagys (S0 ) cliasl g A8 0080 e aalill Uaal)

( Brook 2007).@)..,5 Jem eloa) Ay 32V i L;i & lee @il sale) 5 Leblan (S

Ay CIE-I*a*b s ) RGB Ui (e b yseall o Jisad oy sl Jilatl
() AY Sles «JasY! Slea) slead o aaing RGB olas oY @llig e gl i sill gali
(CUrEant2010) lgall e Jitwe 568 CIE 1*a%b i Ll (Jiise ye g

50



. Cé¥ppd\: Cap\ ¥ o\

o codl (@A Cua e o s Ganlie G A3 lEA) Wb & 4Dl s Lath 1 a0 g
Calall Gl hel Ly (ol gl s 8 Bdige OIS Al el el
dalhag Lus Colorimeters sl aasi uli 5 3¢al s Spectrophotometers sl

(Lath et al.zoos).dmﬁw o N ’1“ P AGdy e

Sl ) ol sag Lexie Ul (Gl ) erism tlgia 3 ol (@ N el il
sela¥l Cagol aan Al (M) dahia g gotial gyl 8 lldy dglite (Adliadd

(Jacobson 2002).2\%‘&3‘ uh YJ}J ‘;,é)l\ Be Al g‘ﬁjjj\}
: Photoshop Program s g sdll geali u—)-0

il s sand U e bl O aadiy sl sl sl any
Jiat) Lsliiel (S ) Saadl o i Lo maindl (s sing pmal paeiy il

D lgiey sl Jaill mals pdl 138 HlaaY b sae @lilia cclial) o) f

ol Jaaed G jaa e el -]

ccnbiall AUl laad g A aens o N1 Jidas e b el 4 -2

Aas Y ) ) st e e Ll oSy A o s Jidas Jle 5 0l 41 -3

< aseae =5 (s AY) small el (e S Aiulsia o ff £ Y 5 ) shaie 5,08 4l —4
(System 2002).0:\‘6 - “jw . i Z\SJ...’ZJ\ d—éu-“).é-‘s
o ald) Juady A (il bakn sa 3 seall 38y e 55 ) A ) Jal 2l o

s Gl Y ( JPEG Gt ) bagraadll caldl e (( TIFF 3us ) Lo saiadl

(Papadaids 2004) | qf dalue 32l L saadl)

51



(@
a»

, CC¥bPpo\ ; p\ ¥ g\

s Aol AaNI-w-o

CIE-,lai (CYMK alai RGB Hlas :(3%0™ 2002 -y 3 vt daladf 20005 elllia

.L*a*b

hal_.ﬁ)\ .i:u'j)g Lﬁi céle P eU:':.'\ LY c(éjj—).aai—)a;i) u‘}‘{}f\ RRENEY RGB emﬁ
Dsmall el sy (3 Al Slea DAL a5l Bl aliag Cua ¢ leall i

( System2002 ).3\.&\.&1\ |

_)..)s'; ?% Lz:;\ LX) c(a}aj—‘)émi—@\};j—@\é é_)j\) Q\}ﬁ“ RREN :CYMK ‘al&a

(System2002) aob Aol dlee 8 aadig s« Slead) o ading 3l

aaalll J.8 e oaldie ({.'1 c@}m uﬂ-ﬁﬂ ‘;‘}J laza elL.d\ Jaa e CIE-L*a*b {aw
alai yelas ¢( International Commission on lllumination) CIE  3¢LDU A sall
Clsall do claailly caclgdy udd Je o0 anail CIE L*a*b )

(Johnston et al.1989) 'O}m ‘5—“_)3;‘5 J.JJ;B 4;—°' U“&-ﬁ&‘ s QLAEUB]\}

«CYMK Jis RGB Ul i o S (e 5T of sl 3las iy CIE-L*a*b ,lai
@AY S JA) Slea ge il (s B0 Ul g g8 leall e e s
(SystemZOOZ).g\#u\} ;\_&m\j é}*"j‘ C_“,LQ]\} 2\%5)]\ ‘,).-.‘A&‘ Jia

Sle Jie Gleall e gladiey CYMK 1 g RGB ) s of o 2t agall (e
ol La sl (e el Windows ol e adiey gl o 5y suall ek celly
05— Al RGB 1 5l dalue (¥ Mac OS Juaill s Lo adias wiguila
O sl CYMK JI5 RGB U1 alai il o) Laf 5 (Windows J) alas b el
Al e ledase oS Vs Legllai 2 s ol sl aa g JElL L*a*b ) sl (3Uas
sl e Jalaa Ll CIE— L*a*b i adia; ((System 2002.Yam 2004) | oy,

iagaabigsel Wl e 5 (L) — o Ga 1(12) Sl cal oyl D0

Aad 3aliy yaaly yumd¥ o Sl oall e e 8 (@) J W (L= 0_100)
52



. Cé¥ppd\: Cap\ ¥ o\

_)é_;;ai}(.\j é‘)‘}iﬂ'\ (s @}ﬂ\ GJiﬂ\ O ol g8 (b) Ul ‘(a= -150 _ +100)
e:\JLJé | gaadul <05 e ) g Kim Y a5 ‘é—a' c(b= -100 _ +150) daid :J.Ai:’}
Aol L8 o Al el csedl s (Ll o) sl DAY Jsall (L) selay!

(fm.Son et al2013) Liaf b dad 5al 3y <l iy <L 1 s ealiasly ddasi ye

L*=100

CIE-L*a*b aUsi (sl cighal :(12)Jsa

plasinly dllyy 390 — il 2 gl iy eall Sl CBAY) e il 2
. (Schwendicke et al.2013) Sl Adalell

-

3% 3, A 3A  prc
aayn I par lgiallae an Y wl cdaa o 3dlss Johnston aud al G
25 Aobeadl Gagit Cul€ 13 oLy Aail gy Ay sedll Jals Al 381 o @ sel

(Johnston ,1989 ) S’/% 0_&

digital image analysis iwi )}l 3 jeall Jidai Wld o Wee 4l cadl
Ve 28 g gall g dBall g LA (pa Sle s siar aidhy dallaall edae avidl techniques
Jilstl gdigisill mali g Hasid 5 Johnstone WM 2l jo & adf cus (&1 22000)

(Johnstone 2009) CIE- L*a*b  Jsall o) i) allas oy 4y jead) bl

53



- CE¥bPpo\ ;

(@R
a»

p\ ¥ @\

54



55



., Coo-Ag\Ceh

56



., Coo-Ag\Ceh

: Identify the problem al<ia oLui-4

Dkt i pdid g lll dyga e Aadl Gld Aol Gl L ) Al bl
Lliall Jully oliad) sdgd dgadl DU 5 Sl Aalleadly laa¥l ) Ly caedy ¢ 53al)

ol ekl JS) oy clll Ay e o

57



., Coo-Ag\Ceh

58



;T PV ¥T 06\ a; \ C@\

59



;T B\ ¥1 0\ g;

\ C@\

60



T D\ ¥7T 6\ a; \ C@\

Materials and Methods, &l Jal ¢ A ¢all =5

: Study Design 4. ol aveai —1-5

Aty Al i) g 1176 any JlaY) e <y sal 480 giie 3y 5 4

3

: Sample and Inclusion Criteria 4 jall alaad) julaa g sl —C -V

andil Cpmal yall JULY) (e Jila 19 3 8 28 ol (s 60 ce G ol e calls

slaa daela — L) (b K - JbY ol Gl

A Gl Ssa g padtall 5 GlY) GBS 8 cplaiadll o yall CDla Aral e
G 139 ageand 5 Gl o pall ) sae gl el Aalal duael ol e
sladid 5 5 RSV e 1k e by ) sl Gandll aay L 37 sladind
SRl e st O L 60 a1 5 copesdll ulas apile it ) L 36
Aalleall §gantinall oo yall pmd (Ady Guecaill ulas agle @adati (i 66 )

L) b B 3 il J S 58 s sl Gans Aoyl

ceall Aghadll A8 o) o Jgeanll 25 cJaS Al jall oda
:Inclusion Criteria (saaill julae—p-C-U

oo 0 Al ) Ay Biline B el Alin S Apgle A0 A Buld gl -
i) gl (3 (32 B slaall gl e (i se

w13 e S 3al) st Alape e Talaie] Caad e b JULYT Sleel e 5 -
. (Abdelaziz2019) SIS 3l o553 B Jpean pac s ‘;ALJ
< g 10-9: LY e 1w 8=T7:chbe L el gin 8—6: Ll

61



T D\ ¥7T 6\ a; \ C@\

:Exclusion Criteria sesiuy) julaa—2-2-5

il zadlly A e Sl S5 sl Adl) Aol Gluyi-1

e yall Azl Al -2

sBIS Gaeall ale) o e ganl caalge Al Agal Al GluyI-3

3 snlall o deaaidl dgdl Al -4

A sl o A skl Aslall (gl ol dadll A1 -5

dall g A BV A e g calas) ) iulI-6

: Materials And Instruments &ay) 3 a9 @gi-0-5

1y — haile — et pand il ]

X PRI EIFN)

B3 g1 laleS3

Ba g ailal lbale.4

b a5

(16)Ja 5 Ka a6

(16)Jsal ¢igallas ¢ Ll 7

L8 Y gl e s ke a5 JUSA/ ads 4S5 e NOVAMINE ) 5ale.8
200 Je ssind dde K amigally sl GlShin shu b (same o (g5l
A(13)d2al 2003 ale Al 3ol 8 Lea sl o5 cAdline ol 5l 200 8 A s

Kavo ) KaVo K.E.Y 38,4 (1 jiesili 2040 42 e Jshy ERYAG 1,349

G-l iyl 5 ((KeyLaser 111,1243 upgrade) ((Dental GmbH, Germany

(14 M\cuhuy\&@s—ﬁu;auh JP}AJ“ZOOg e :QJB'.'\.“
53 s

62



i D\ ¥1 6\ a; \ C@\

& 3 48 5 \510
> \3) ( Canon EOS 80D, Form Factor: DSLR) &y 4:\3\).\;‘ | X
) ¢ | R

. h
(15) Jal (Sigma 105mm 1:2:8 DG Macro) 4 1 Ol O.1lH hb

: 498 5 ol jUas 12
(16) JSE ¢y pall g canall (0 JSTAE 5
A el g0 il 52813
(Yongnuo YN24EX Macro ¢ s gliw) i gail 3 jial 933
(17) J&a ((Twin Lite Flash

Axdl 20 .14

Prophylaxis Paste -

4 Non-Splarter Formula
== Cluten Free

Contains:
Xylito!

EE_ Instructions and P'Wy ﬁ'g
| 2m0 Individual Cups (/3]

KaVo K.E.Y is,i ¢ ERYAG 1) 3 :(14)Jed)

63



P\¥716\a; \ C@\

LENS EF-S 6OmMMII2.6 U

o
&
(9]
=

olia quad ¢ g e Auad ¢l Jlgn A (sl 5 el (O8I AE Y D £(16) 0S8

Z903ad LAY (Y :(17) Js

64



T D\ ¥7T 6\ a; \ C@\

Assessment Tools deadiuall (uulidl g Jsdl il juba —4-5

:Photography Standards and

) g8 cud sal due ae (Canon80D) ¢ 5 Al jial | HulS Hladial 5 -
Gy aea a6 ae ((YN24EX Macro) ¢ 53 il (5D Sigma (105mm
s | sl clalae] Jasmy 1onelSU (5ol sl sladinly @lldy el pusil
dle & WPO duadlall et daliie Liofh ) V) liad) gt ulad
200 ¢ guall Guboadl dalua Al 1/60 Gl de o F11 dussl) 453 ) £ 2016
oobaanll amy Bl 3305 ae cp 0,4 Cangll Cpuall mhan e 1 ulS) ulua 2ay (ISO

(Schwencicke ot 82016) (5 ) o} & Adagiusal) (L) 220 125 LS aa 0.5 ey

digital image ) awd )l sl Jdas uld e slaie¥) & dieaill il adil -
3okl gl A Hlliddl cpull damdall clidl e 43 ,lEall ((@nalysis technique
Anliall i 58 e g samy g pOlall Gudat 8 Alialall Al el ulidl lla g (aadU
el Gasb oo dlldy EDE Gle seadll G L Lads (il 6 4eii3)
«(Adobe Photoshop Version 21.0.3 2020 —California, U.S ) < s 5 sl
(alS (K () o s (Sl (e cigle A8 5se ldg A0S A8y sl s2a yind
oo aalill Uadll Q& Load 5 (38 phall oda Gkt (Seddl (ad A1 ana OIS Lega
ails Jb 8 lele alaed duulie 485l gb Al ALY calandl slinil g 48 sl
&b osSay (non—contact) Lulall 4d) ke adiad ¥ LY (LS ) alladl oLl
. (contact) il mhaull pe yilie (el o (5585 Jeal Lo adiar Al

: Study Conduct du jal) ¢ al-U-U

EDLE ) Al Cae i calagiall g (el nbes cres QLY LS S o ey

65



i D\ ¥1 6\ a; \ C@\

JS s A all a8l 5 G o s IS0 Jikll Sy (DA Gle pandl (e

S

Osandl Lo Alad) dad Asludl ) dallee &5 L 2000 cills de sena —1
.Novamine _ e sl

Do e dbad) dsad dsludl ) dalee 2 Lu 200 il de gean -2
.Kavo-KEY i< i e ErYAG

o AL o Adbad) dball dsludl G dalles 5 v 2000 ills de gana =3

. ErYAG s Novamine _l 3ala
: Jard) Jal e —@-V

Cladll Gull dpelad 3y s0a 381 &5 cJilall (553 (e 5 patiuall 28 gall o Jgas))
SR il 3 A1 CaeSs il Lady dl J3ad (55,30 B Cigaa axe e SEI
s gh pladind Gony Aiday Ao jun Hsi e And o 3L3E aladiuly Leadle ol
lbaall iy 2890 lmal cyul Gy pd J213 B gam 5y gem 381 5 el peilh Gl ey

(18) IS Aagall il jusidl

llaal) g8 ddad) A8 5 ) g :(18) g

66



;T PV ¥T 06\ a; \ C@\

dad o hlhe ad dadialy 0 J5Y) e seadl e Novamine  sile Gyl
Médﬁj‘wdﬁwﬂﬂécﬁh\jwéﬁﬂc:\su\ c._i‘)u.céaz\s‘);.jj‘)}'\)&a

(19) M‘ ‘( Doroteo—Chimalb et al. 2016) g_qs;'_'a 6‘:’ s 30 32l o) 6‘35:’-“’1%

Novamine|) ¢ saae (gakai 48y b i s :(19)Jsd)

Aig Er : YAG 3 5all cilill (ymy et o5 ¢ A6l de ganall e 5l Gk
i s ey ¢ el 2040 Aase Jshy) : 2016 Sl Kumar aul s e ol
23kl 40 Claleall alasind 5 o(Al 30 5aa) e A yayg o 2.5 ke 481 e

.(20) I ( Kumar. 2016) (7Hz : 225 —200mj

Er:YAG _ja (b 48y )b e gy 1(20)Jsid)

Ay oalll Gadad 230 AN Ae geaadl e Novamine g 5l o 48 jLA (3o

claSh Balad) bl an €U 2010 Novamine U ) sane (ks

67



i D\ ¥1 6\ a; \ C@\

Qg Bl Sl 5 bl Aallaall aay Caagll 2D A gad Ja)o A a5 5 1L Lidd

A(21) ORI 5 gl b it 3 el el il (381 ge S

Gakill o (el 6 ¢ etl3) e das AV a8 gl Ay gad JA1S Adigaa 3 ) pea 231 Ll

Ledde dcinall a8yl sasil ol puiial (38 50 JS

Byl Apleal) way Aiad) A8 5 0ua 1(21) JSi

g5 080 gl e A gedl) lad Ay Jh —X—U

Digital Image ) Zud il Hseall Jdas uld e slae¥l & dlieasl ilull s
3 hliall dgall & phaliall ol dpmudall cliell ae &3 laall ( Analysis Technique
Anliall G 8 die g sanyg 2Ol Bnk 8 Alalall Al ol pasnl) uldl @lldg A8
aalin Bash oo cllly EDAN Gle seadll n AL Lady o Lell6 — eli3)

. (Adobe Photoshop Version 21.0.3 2020 —California, U.S ) ¢ ¢4 5 6dll

LV o 5 5 IS gali ) asia o3 gt sl aliyy A 5yl s Y 1 Lidd
3 -La X 1 L*a*b*color mage_ll i Mode
| ClE-Lab_l Uk Jaxil L b I 1 _‘@Md
(22);}5&“ ‘(Johnstone2009)

68



ShifteCtrieL
AlteShifte Ctris L

AlteCtrlet
AlteCtrieC

' 3Btw/Channd

v 16Bits/Channel

Duplieate..
ApplyImage.
Calculations...

L*a*b color sUii 1) Mode J) Jsasi s 1(22)Jsdl

i€ae 48 LS sl Jsaall 16Bit-Channel ) Imagel & Mode 1 Jias a5

) (23) dS..ﬂ\ ‘(Paris,2013)

Auto Tone Shifte CtrieL
AutoContrest  AleShift-Ctrel  RGE
t el

Image Size...

Canvas Size.. "

Image Rotation b gBits/Channel
P v 16815/Channel

Tiim. g

Duplicate.
Apply image.
Calculations...

16Bit-Channel ) Mode Jias g : (23)Jsid

Allad) 83 e adadladll @lliy Lagiias e cile ol (TIFFaiadS 5y gl Jiia 5 5

(24)d&-ﬂ‘ ‘(Paris,2013) BJJ‘AH

69



Cuall galbs polic &l 3265 Y,

Fie neme. ING_3178s¢

Fomat TIFF CTIF-TIFF)
Phctoshop [ PSD;-POD]
Larg

Save: Options e Document Fomat (PSB)
Save: JPEG 2000 (.JPF. JPX.* JP2: J2C:" 42K JPC)
[Phccoshop POF (- PDF POP)

Phetoshop Raw £ AA

Color:

[EAuse Lower Case Extenson

TIFF 48a38 3 ) gual) Jads (3 b a9 :(24)JSd)
daluey @lage ) o@dlall 8 2800 33 aldl 4 padll Jals Al 5 ) geall apui
slhe) 5 (M) (5 0.06) daliey JuSi w30 16 o s sing g0 IS5 o(tdl 1)
(25) Sl ¢ JalS <G A1 Jad @l Y e JuSy Clay e pead B

O] Aabaca Clag ja ) ¢ zdlad) J@ 4B Aigal) B ) pual) aneddl g 5t (25) JL
Aalleall J8 Cargll A8Y) 3 4l 5 5 JuSy g e S L*a*D* LG 5
Aalladl J8 Coagll A1 3 el Sl pe (e e S S e (B pdigall Gty ellbg

(26)Jsal

70



;T PV ¥T 06\ a; \ C@\

ST

EPAS Ng

7
)
.,
(.
73
T,

BEOSs€n s

@ﬁeﬂmaﬁdﬁl_*a*b* J e@)) @Aﬁ(26)d&ﬁ\
Wiy B Gl Ll L Bl a8 sl Aiad WY1 AR 8 Al W b

(L*a*b) J) sl dapmia Al ) o Jgeanll cAgliing o linall dgisidy o sls ASlans ) 5S0

Agall g Shlial ) Gl clud) 8 381 Gl el 5kl JuSy Cila je ad 5 o
S Ayl 8 L s llid) cila el 8V Aliles ol cilay yall slacly @llig b kil
Oaty ey g AU 5 bl Aadudl elall JuSy eyl (L*a*b*) 0 A6 o

e S Koe P sl

Biy Aygad Jals A gl Hguall (8 dad 5 S JuSn o e S OE J Glaa o5 lade

a0l Alaledl
3% 3 3A 3A  plc
(3‘A @ s3A & s 3 O 0p ) :of dua
el gl mwll L a b U ad e (L1, @l,b1) ge IS Lanys
. Chagl AU Al il L @ b ) a8 e (L2,82,b2) (e JS i

cAald) J8 480 g ) obeall el ilea 28 4

71



T D\ ¥7T 6\ a; \ C@\

) L 5 a3l Anlladdl 2ey A8V 5y 5ea o ) shadl) uity Lidd Liadf
e Lead 5 5 A AV Cilry ye (a a5 a5 a0 oG 0.06) Aabisey JuSy e s
J—8 5 gall (84l Hhaliadl ao el 68 )1 Gads e S sllae) 5 cdadleall J8 Lo suall
sasall Gty @lldy cand B 5 JuS g ye JST(L*%0*) A S s 5 chadled)
Lol a5 ol e Jufy g e ISV 3900 olus 3 bams cape JS S5 B
el yaly) uiiy o gii cla S5 Balal) Aalaall B3 clld s Aallaall ey AU QE J ol

el 6 2ass 56l 3 e Anlid) s e Laliaae)

72



~

I 6\ ; C"\Vajo\ag; rbl]lipod)\

73




i 6\ C"\a;6\a;rDlipd\

74



. CCP] +xt G\ ; CC6Couid\;C"\ajd\ag;rb]ipo)

The Results and The 4ulaay) dddadll dud g milil) -6

:Statistical analysis study

Aim)) Ciag —-1-6

ik s Mih19 ol Ay il dlas leasa culS Uit Ll L 60 (e caad) die cuills
ol e Caall A 8 A A Gl calSs dhle 11 56 o b asl a5
{Novamine il aladiul) dafiall Aallaall 44 yhal ﬁ?é.j A0 gl Aty Gile gana SO
gos o8 Ay ((EnYAG 3ds Novamine sale pladiu) (ErYAG 5d alaasad

1(2) Jsandl (b LS Cand) e JlalaY)

Al Aalaal) A8yt Wy ia) Al £ 568 O (2) ) Jsa

A gial) dpadl) Aadialt ndl ULl 2 dagiall dgllaall 48y
33.3 20 Novamine sale aladiul
33.3 20 Er:YAG ) slasiul
33.3 20 Er:YAG 315 Novamine sale olasiul
100 60 & saaall

UATTKIMS) 3B ¢ TARFUF/GE Qg H) 3
Uty Hg DX B

333 333

333

O enimavoN Wis DI B GAY:rE pQHaIT
0O GAY:rE pAidenimavoN Ws 8

Aagiall Aallaadl A&y et Gy ) Al £ 56 & piall Lol Jiay (1) pb Jakaie

75



CCP] +t G\ ; CCo6Cobuiod\;C" \Vajd\la;rblipd)\

sdalidanl) dpilaal) dud pal) —C—@

o ol b aldl gl s AV pige Cp OE sl Ll e Fad lia s (il
B 2 el BB aay pile Aalladdl ay dallaall J) Adlida duie il o
Al ) Adlide gty g8 DG 3 Ly e V) olis e Ll 5y o et
o el Al A T e e ST (et A das el A aay 3 e
Ll A

a8 e gl At 5l datial) Aallaall Ak e JS i A 0 cas

ol LS el il il Ganl) e 3 Ay gl 5 Ausli) il
tomd) (B anlad) adsall g ABY) adga O 3 YpSsl dl )aka Al >-p-G-@

O QE (Aol sl Jahe o A dagall dadlaal) 48y k80 Al ji-1-1-2-6
g paal) Aia 3l 5l g jaliall cpud) 8 aulud) b gall g A5Y) o ga
ol gia 8 (35 il AV Al )l ANOVA Culadl golal cplall Jidas il o) o)

Glc gana G LB Gl b sl a8 gl 5 V) adse o OF sl il sk

Er:YAG-ovamine 3ale pladiuf) Aaiiall Aalladl 44 Hla

Er:-YAG Novamine

76
























































































































