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Zelo] Ry T2 YFE 2Rl Seie
ISR L BT

— I2xs

A& B8 =S

H83 Aok SABIRTHP)0.05).

A ZFAH A (pC0.05).

£ dF= 7189 E243(XL 3000, 3M, U.S.A)¥ vasted AH2L 3392
France)# Light Emitting Diode(°]3} LED, Elipar Free light, 3M, U.S.A.)%2 &84
o} oo & APl AR, 43 F= stolA Zekznlga LEDZY] $8A7 e $8=9] WalE HEs e g2
3o AR =S} fAReE FRAL AITHE Lol B4, 3N whet FUE S| o] FAXEAE B YAl AL F
A9l FARe S HARM Y ST Ao] & vlwEAT. 2mm FAS AN AJH] A stH nlAH e F
B7h vas) 23 e 2 228
1. Z-1009] MR = 23X v|molA], thz7<] F2AGL 40 343 F$e, 2 6-92, LED% 40-602E5

2. Tetric Flow?] vlAZ 2ol h2FQ d2A%2 402 A48 49 Zet=nd 9%, LED# 40-60%2E A43 74
< FARIATHPY0.05).

3. Dyract AP9] 7%, &2 4025 ZAR AL, E=0l# 6-9%, LEDH 204028 243 359 fARHA U
ERGTHP)0.05).

4. Fuji II LCAME E2AFE 40 43 A$7, S8=nb% 9%, LED# 20-60%8 883 73-3%9 A48 Vet
SHTHP)0.05).

5. Fuji Il LCE A& g BE ABA &2 Zelzn} LEDH EF A|HS] $YolA Fo2 A& A EE f¢

F20] : &24, Za=n} light emitting diode, 2817, WA

A,

R84

Z&=v13% (Flipo, LOKKI,
& H1g BAoz AEHY

=

gl

[.A

=

A7 249 FFE FEA 710 23 dde A
A Ans A3 Hokd HAAA2de Mg BE 9
I ARG FFP IA &t 7 oM e Bk 2
wheta g FEete] deA Wi edEt AR B
ol sl Bio] ZobA g}, ol2 @ uhgA A FojA v Stz
vhgE o] & BFEVI7F AEEA, HZedE Light
Emitting Diode(°]3t LED)E AH&-3 A7Nde] 253 W
o] 274 AT,

BFEEY TEAE AT Bdeg A M wol AHgER
Ae AL EEAFo|Y, T2 gL Y2 HawEd AF
€ A 227t AR SRS 9 AR 2dHE

o

229

oA Adake] radiationo] LAV . 2P AHEH
2 Yo 499 radiations HE&dta, ANFL AT
HAalx DR g F99 ~2HER S oFEojo} gt} ¥
A, oqz]e] RS AMEEA] Al =3, wabA R
E&E oA .

Zelzolge w$ ke, FRATE AREl
s E7stn F8E A5 242 A5Hd
23 v wg greicl? | ZalznlE-2 xenon©l
o T AFo] wl¢ 7HRA Y= 3o, T2 Yol
W light arc7t & AFAtolollA A eHAl €t o] & o] 23}
H Bz} A1A0E AEEE 749 glowing plasma® WE
Ha, AR v ~9EHS Ao, 2%
o] ]3] 44 o)de] A= 2B F U7,

S
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| FHe A LEDQ AH-2 blue diode7} 7H2E 19903
B =oEo] g1, T o]& o] &3 BFEII AAFIA
LED= 2733 28] metal filamentE 7198024 7}
APBAE B8 ¥a, ARl ol 2J&) WA o] T}
°]2=& 77 ‘n-doped 9 ‘p-doped & & Fre ¥z
Ae zFez FHED. N-doped ¥t=AE A=d A}
(electron)E 7FA] 3L 911, p-doped WH=AlE AR/} RESA
U holes 7z Slth, ol 22 = o] wiws7} 43
i Hste] 7HiAE W n-dopede AR} p-dopedd] holeZ
ol FHET}. o]H )% AR 2 Eo|3 39 radiationo] &
HH?, o3 A71E Yo Pz ARAIE e ZHHA
ol LEDEZRE vor Ye F& ~AdEd] HYE 7}
An, BEse 29EH 95%+ £33 AE e 440nm
o4 500nmAtele] $Ixgtct, Wk, LEDE ol 5% 3%
Helel 2 Ao 2 Q) L ouR] AFEL /TR,

AT AME NE F839< LEDFH Zek=ulgol| #
dTe THSH R ofA7A] FAg Holt}, X3 BF2FY
glass ionomer cement®t E#HZY] FEL FEE 3
FAe A%, 24, T W @AY, Kelsey 5L
Agel we} =EA2F A BT dEneg A% F
e A3l Agnit 71Ex)71 Desittn Fgstgct. old B
AFME, LEDZY Zek2r3S 7129 &2 7% v s}
o, @A §X F5E22 3] AlgHEe B3R, Ty,
resin-modified glass ionomer cemento]A¢] E&AE H7}
& FA407 AnHYCh 3% FFLS e, FHA
ol M2 =] WslE 243l 72 Alge AAE 23
gk AT ke, 3, FRAF B9 24189

MARAN FAE FPo| o] Tl =48 Brhsidh.

I.o7riz %

B E2e T2 Y& AME3H= XL3000, Eekzn) of
A YIE A4S Flipo, 281 21708 LEDE Agste
Elipar Free lightE A98t91(Table 1), $EAZ= 358
3 5FeFY 2-1003 Tetric flow, compomerS! Dyract
AP, resin-modified glass ionomer cement? Fuji II LCE
AH&-3tATHTable 2). #74=% Elipar TriLightol] W3¢ %
T ZFAGBM, U.SA)R, vAZAZE MVK-H1(Akashi,
Japan) 2.2 &% &5}

2. A7y
g . SEAZl mE olMZ el H|w

1) F99 Az}

FEA L dolg R3] S8 2m FA ] 7HE 30m, A2
30me] EFPE §HA ] o}aY FYL MRS S Ta
479 holed B3, 2 A3} A 2o ve} 544 78
AZst .

2) A AEe A=

Fe% Aol ¥ T HIARE ANETL TR

halogen 8 mm 520 ¥ /e 3M, US.A.
Flipo plasma arc 8 1,900 LOKKI, France
Elipar Free light LED 8 320 3M, U.S.A.

Table 2. | ight-activated materials used in this study.

Bis GMA, TEGDMA, inorganic

7-100 o composite resin A2 3M, U.S.A.
filler, photoinitiator

Tetric Flow Bls GMA, urethane d}rr?(a'thacrylate, flowable resin A2 Vllvadent, .
inorganic filler, photoinitiator Liechtenstein
Polymerizable resins, TBC resin, strontium-

Dyract AP fluoro-silicate glass, strontium fluoride, compomer A2 Dentsply, U.S.A.
photoinitiator, stabilizers

Fuji 11 LC Fluoroaluminum silicate, polyacrylic resin—modified glass A9 CC, Japan

acid, HEMA

ionomer cement




polyethylene strip2.& @2 5 1 o thA] f2]E A4
A HHY g o] HEF 3Tt

ZAREZ] Azt Omgl el A, hRTo R
< AEA 2T A0 4027 BRAVEE D, A
zn} ola3L 3, 6, 923, LED 3 20, 40, 60
E A o) 2AA Y FEE 3R ZHAE o] &35}
g2 AZTE= 520i/ar, Sekznl ol WXL 19000 /e,
LED #XE 320iV/ar2 B55 §454 golsigin).

2 A e F2AF A3E nEsle $38 F 24NNE
QF A 9] hol| HFFIT)

3) B9 vAE x| 24

RS 7|8 AH8dte] A AHe] g e
TE 3338199 3% 300gm, acting period 1028 ¢ES
3 400M&2 A7 8 AE38lo Vickers Hardness Number
(VHN)E 7ottt Ase 233 U359 8= A2 ¢
ofE7] ffsf AlHe] A spHel FURYA 23] uiE =
Asisidt.

o od

4) BAEA

SPSS Statistical Package (version 10.0)& Al-&sted =t

£ BAstaY. dzaae] fo4E #2387 98] Mann-
Whitney test® A&3192o9, F+5L 0.058 71F2

oA

T 117.29+1.50

cigtobx|m=ia| x| 30(2) 2003

43 1 1A 3 2ol
ARE AAR T, Aog 2Ps BeABoRe
Selzrpgo e 327,

A0 grdee] 244753t
2) #7 nlA =] &4

AlHol FEF- YA 3.0mm 95 AA 2HE 4
drx BEE SR

vl w&ty] 18] Wilcoxon &
0.05414 fre)d<E A8
I. A7MH

AE | S| mE o|MZEe| v{u(Table 3, 4)

A 24kl 3 AR wet FE=rt g
i=3

A2 v wEA] skl Z-1002] ulA
d2ARE 410% FE3 A9 v

A265+156  56.88+2.48

halogen light 40 top 51.10£2.18
bottom 115.75+1.52 41.13+1.20 5198223  49.71+1.26
] top 113.06+2.10 37704182 49494225  4359+2.01
bottom 108.99+2.06 98.79+1.83 275542.88  42.48+3.88
plasma arc light : top 116.08+2.07 41.05+1.38 54964250  45.69+2.29
bottom 111.24+3.04 37514198 45344238  4355+1.90
9 top 117.96+1.13 41.43+1.44 56.06+2.28 50.49+3.24
bottom 114.96+2.15 39.40+2.11 £2.0342.94  49.30+3.90
20 top 114.10+1.94 41.49+1.98 5306258  46.65+3.17
bottom 105.62+3.98 40.40+1.98 44064206  41.30+2.27
. top 119.86+2.86 42.99+2.55 57834249  48.39+2.95
LED light 40 bottom 113.80+3.14 42.16+1.82 53.80+3.78  44.38+3.67
50 top 118.95+0.93 42.68+2.19 58.83+2.15 54.06+2.13
bottom 118.14+0.66 42.91+2.90 55.93+1.66 52.74+2.86
VHN, Mean=SD
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WS wl, Eekzulge) AN E 6-9% ALd A L9}
St E 92 HEd A7t fARH YE(P)0.05),
LED#lX & 40-60% &-&3 a3} spad A $-9 8 2}o] 7}
RATHP0.05).

Tetric Flowe] vlHAEE 2Tl FEAF] 4029 v
F= o, Fe2uFE 9% A 43 AR 1AL A9t
A7 =7 @A YeRsE s (P<0.05), LED#IXN & 40-60
283 FAAA R-93 2ol 7}t SIATHP)0.05).

Dyract APS PIHA =& 23¢9 2432 4029 vlm

PooR B

std= W, FezrpRE ARAE 6-92A, sHHoME 9
ZA FrARsEA YERsaL(P)0.05), LEDRZIAE AddA
20-40% A &3 A9, SN E 402 HEF A fAkS)H
A vebgem (P)0.05), 60%M e

Az sl vl

o

hardness compared to halogen light.

A7t FEAZE 402 HA L39S WET ZA JEsc
(P€0.05).

Fuji II LCAM & 2432 402 243 759 v)wstsy
< W, Fe2rE 9% A43 AW AT FAREA
2(P)0.05), UMA Follde @A YelRgthH(P{0.05). LED
FolA = ddolA 20-60% 283 359}, 3PN A= 40-60
Z A48 A4 vAAsr} ERAFE 402 283 799
FARHA VEREEH(P)0.05).

1=

i

1. Seerdoll me njME L2 H|W (Table 5)

Fuji II LCE A98 &24%, Zet2npE, LEDZ 25 Al
He| FYET YSoA nAAZE FosHA ZaEyon

5 top * * * *
bottom * * * *
plasma arc light 0 top 1\18 : 1\18 .
bottom
9 top NS NS NS NS
bottom NS NS NS NS
2 top * * NS NS
bottom * * * *
: top NS NS NS NS
LED light 40 bottom NS NS NS NS
50 top NS NS 7 NS
bottom NS NS # NS

" PX0.05(Microhardness of control group is higher than study group.),
#: P¢0.05(Microhardness of study group is higher than control group.), NS: Not Significant

Table 5. Surface microhardness of materials cured with halogen

+1.70

50+3.54

center . . T4.
halogen fight 40 WP eriphery 114504218 56.04+1.92  50.34+3.06
botiom_ center  115.40+1.80 4113+1.20 53564347  49.86+3.35
periphery  111.81+1.82 38204207  4849+341  48.16+2.70
o center  110.34+3.98 37704182 4980+1.95  45.73+187
plasma arc 3 periphery 102.61+£3.04 31.39+2.39 42.45+2.07 44.67+2.00
light bottom  center | 102.74%2.28 28505110  27.55+2.88  43.83+1.96
periphery  93.71+1.49 15.1042.77 17204278 42.48+1.93
o center  122.20+2.36 42.994055  B836+1.05  46.59+1.42
LED light 10 periphery  117.20+3.41 40901306  56.96+2.80  45.87+2.26
botom | Center  113.53%2.18 42791198 5389+378  41.30+267
periphery  111.43+1.35 3869+159  4928+155  40.60+1.96

VHN, Mean®SD
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(p€0.05), Z-100, Tetric flow$t Dyract APl = S2t=n}
B4 3% A8 A 2 2ol 7} 718 BAFATHpC0.05).

i

o al s
2 { 13

V.

0

B FEAY AL THL
et 234U 8i0lh

A 43E BaHE 5
Fe Ao Y AP S Fe ey dFANE FEHe=

A, AE D 2Hd YAAFA SAAA L 98] ¥ ol ut
BARY, Az A3 2 B4 Sl 2 9L . BT
& FEA) 23 #7712 fillers] ejs}t 4, F2RAL
AZE 4R 1A ¥FE BAAAY Fe), = 2 BIIAA
7} @AsE e B Mo FFR7e] 283 A B
¥ 3A EFIN. B3], 57 BHE 8T 84
BzAb B BEEE AR o FAURE 3T
G mE ¢ UP.

7189 24 BZE F9o] & 100/ F=2 AFH 0
% 507 AFHe B e A= @ i A
T, 91, R Fo) =351 o2 A8 A5 FHE
2o Aj7ko] BEFE ftAadT a2 QIES, FEA S B4
213 A3€A) £3ln, 271AH] do] Frieh. B
BAXAQ camphoroquinone©] 450-490nme] oA ¥
& EF4E 817) W&o?®, o] 99 BFE A E AABL F
23 Ju|E 7 e, AP AHEHL He A
o AL Esng, AAFS AT A AR &
E 29EY] FAL ojFojof gt} A, W& AiA|
PEEL AMEHR] Eala, oA Z&L FoiAA dv. 23
Aoz g2 Axd FAHE AA AURY 1% Be] #HA
< e AMg e Aol |TP,

olg} e gdzAG ol9d FHIo= ZRwAI LEDH
So| Ayt 23U, A2E FAS 8317 YA e &
A% 71& Fd9) AFA Aoy} BAF F glojof & lo|th
o] 3 & B9 FFAT B, F 50 BFAL o) &
Q7oA LEDRL 7129 d2A%33 vj<d 3T E&S B
o F2ALE RAY o] FE34ch FH=npBL H4
@ 102 o) zA s ojof &24 2 LEDZH AN 34 %
& Hojl= AozrTd ¥ 91, & 579 FTIRS 0|48 &
FAA FHE 2PN PME, BLE FoR) A LEDE
ZgzniBel F3EL AR FRthe EREHAY.

ZgzulRe F2ARHEY 5 FATE v FE AT
B3] 7, Egade F¥sE WA BAAAIL G
g o} FEARE AL W2t} FAAZL wEA g
2L Fsne FEEEr) vz, 2y gZE FEAT
o 2o B3tge) 42 WEA] FouAg] Aol BFEs}
o, AAE gz dRE 7 Ale THAE 4] oFHF
o, Bz AR w5 o] 2450 A dFA| o] AY
Yol Wold & v} wetd TEkzwige) AL FPATeR

~
T

.
©
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o3 AR ALY ARG v YA FHAS O 8
o] WA BoF®, w7, ZH=nlRE o] &3 THE FEAE
&3] AGAA Age 5% AFFoIA gobd HER
SRR O R e A Edl=

Roberts 9 Egtzupgo g 327 F3d #7L =22
Fog 4027 FTY Agol vl AHe] FhE Fert =
= voithy 8192, Ergle? Rueggeberg®® 323t Eetzr}
oz Z3 AL of2 FolAY dRAFe R FHH 7
ong A9 A=s fAA Fxta dR. 283,
Hofmann $" Z@zngoz 327t F ¥ F¥} 255
ZR| (5500 /cnt) 7SR 02 Fe 9o vimsie B
AT} dEstgia stgnh. oiAE, dREe AFdAe
Zalzolgo 2 327 £eHE Aol dzAFo2 4027 F
3H3h o) WA Balgoin Rudta vt B ARdME,
229 Selznplg 2A 7399 wAZARE ERALS
4027 A 43 A% Zz v wetdE o, Z-1003% Dyract
APIINE 6-9%, Tetric Flows}t Fuji 11 LCIIME 9&°IA
G2 delt &, tREY Az Ee2rEe R 6-
9% 283 Zo| dEABo = 4027 THF AT FABH
JehY e B dxEe 2%E B

ded B2E719 T Bt @ 24 L ARAIZEY
Z71d) wE #2Y 74 5o S FE3] st Mills”
= 199549 Light Emitting Diode(LED) & A} L2 ALS
& AL Aokttt LEDE B4 2@ #aglel +30
10,0007 o] W 7Rz X&EH g FHx=
Zsga® LED ¥ed 71EE 1 Wi gt 1
JF Zom AYS TS & F Qo] ofF wEHo|n, Y
A A8 EF AL HoltP 7MY Fa3 AL LEDEE 29
EFL gRE A3 WA SFEded] 2HH dvke
Hojrjpotez B Ho] B3t SB o] PrYAA R AHEH
= camphoro- quinoned] 84 7Hsd AU E 450-490nm
ol 74 &#AQ L 470nmelth. 28U, o] dHS R
oye W o4 JEEs} A3 AEe] FH3| QolA
500nmo] 4 #3e] el ME A9 ¥Hg-& 34 ¥, 420nm
o)5t A E WS ET} SOl EDY. A HA HFHLE
Aeda Q dzAFe gdutgoz 300-800nme] #HFY
QAL 7R Qo] 2A WXL WEHE A FiA| 9
23] QuEd 2FPNIA R AHEE e W, LED2YH UE
Y& oA camphoroquinone?d) HnFF HFFFA
450-470nm Alolol] Exala] LEDZ9] 100%7t @lxe 53
et AHE § ATk

LEDZe 2A% Z3A7) #3) Willam & 2mm
7Ae) HR ABE 4027 FZALEE S W) AW Fhae] v
AAE7} LED# ZA$Et sitta B8, Kurachi
=9q) o3lH LEDHE RE AHdAM g2A3EY ¢ 7 =
ZA7r0) BastAtkn RuF v ok 2u, B ARdA
= LEDFS 2A% 399 viAR=E dzrd E2A%s
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402 AL ¢ 7442 vlwsty g W, Z-1003} Tetric
Flowol A& 40-60% 43 729 FA8I9 2, Dyract AP
9] WAZ =¥ 20-40Z, Fuji I LCA & 20-60% 243 7
& FABHA veltth. AR os LEDZL 71& d24%3
FARE FREES HoFo LEDHS thAl /e E 83
AFstact

£ A7 AHE LED#] A=+ 320 /o] 3, E27
& 520iW/ear2 LEDH-& 243l vls] B4x=7) BA u
B ® E73ta, nAAR SR A FABH e
=4, Stahl $2& AN go2 ojd R7HAEQ 7|AH
Ago] A= ele LEDFL dd-& sk dAAz &
& Aolgtn k. 2e B3 B39 S8 23
37 A3l e 2AEE LY WE ~HEIFT FAAA
camphoroquinone®] &4 2HEYE I mejslol doin
e, BFE7Y FH5EE 95 photond] FEkx
7Hg3ta, oj| gl A R E Y2+ photond] 9 ¥4E &
E< 1813le] ‘Integrated relative curing potential & &
¥ A3, LED#S &23%9] % 2% 2 28455 VeRd
o 3. ole #FHVNY AT s el RAVEEE vl
e ARt /88 AoE A4HAT. g2, F 349
BE] 2 Aol Pgol= BFsta, A #7le BAde
Frel @ Zfel 7} g2 A E 4 Sl

Jennifer $°& 99 &g BaUH
‘conical pattern °|gi A=, IR L 53] Attt
AET & £EEY A4, v ZAA HY gYx
Fo g2 EAo]l Ak 4 ag oudt}, Yol x4}
FLTH Sl A dLG FFo| o] FAXEAE HIteH| 93
g24% 402, E2k=vl 3%, LED# 4022 243 3 &
BT SN AxAE 3 & 2, A A AR BF
S HlE &SN PAA R} 3A vEsen, §9) Z-
100, Tetric flow$} Dyract APl & Z&}=2rl3& 32 4 &
& stelM 2 2be]7} 71 dA St (p(0.05), ¥ 59 Bu
g dAHE 242 EFvh. 23y, Fuji I LCAAME wAA
=9 R Zol7t dehdA] sk, o1& resin-modified
glass ionomer cement®] AlZtAZ o] w2 Agr|utgoz 73
s} R s o] R A2 £ JupB,

B At e 509 FE=E Hrish] 98 9 Ak
He PR vAZE SFYE o] &3, ol Fd9
FEAE YU Yol A o7 X7 f8-¢ Whgolth
20 FRle #FFF F AR mE FHEAE AR
AZ v w3t AN 24X & AEH R FHEYoH
2 olF & A9 atol7t ghe Bare] wap? B AgoA
T ABEAZ F 24417 Fol| v HAEE 2319t}

Fafznpgo] 11 EARHNA 7)ES] RPN EHA F
FEAT A A7} YA Fhov 5L FHREE Hole
bl 285E ZAM|Zl] 338 AidEte S9e nEE W,

v
b
o

o
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4do2 w$ fEdtctn AAHAT. 222, LEDFLS T
A g G FPEE HoX T FUF FAMAZIA
g2A%e) FEEAT AR, LED 289 $ 23
A BT QAAQ ol 58 A, gog dRAR
2o o 2 Tt s H Rez ARSI B B
BES gFo2 T8 AP £ A& 2ol & Zo|
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ol We FH= Bt 5] A7/ 22T Ao B,

V.2 B
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2N EAE B 3] BRAF R FARY 92 W
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. Z-1008] HAAE AR vlmoA, dz2EQ] E2AFE
40% A 43 ASE, T2 692, LED# 40-60%&
283 794 FARATHP)0.05).

. Tetric Flowel aldA=dM = dz2wed E243L 40
ALe AL Te=n 9%, LEDH 40-6025 283t
+} fAFSFATH(P)0.05).

. Dyract AP9] 7% T2AF 4025 2 M
o} 6-9%, LED% 20-40%& 2 &% 73$9}
ERJTHP)0.05).

. Fuji II LCAM & &243S 40% 243 3971
ob% 9%, LED% 20-60%% 243 A$
WoH(P>0.05).

.Fuji II LCE A9
LED# 25 AHY Fdol|A
F23HAl ZHAaE ATHpC0.05).
AEH o2 ZElRulH ZAA|Zto] ZHAETe S S0
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Abstract

A STUDY ON THE MODE OF POLYMERIZATION OF LIGHT-CURED RESTORATIVE
MATERIALS CURED WITH THREE DIFFERENT LIGHT SOURCES

Min-Seok Kwon, Tae-Sung Jung, Shin Kim

Department of Pediatric Dentistry, College of Dentistry, Pusan National University

The purpose of this study was to compare the effect of exposure time on the polymerization of surface and 2
mm below the surface of light-cured restorative materials cured with three different light sources: conventional
halogen light curing unit(XL 3000, 3M, U.S.A.), plasma arc light curing unit(Flipo, LOKKI, France) and light
emitting diode(LED) light curing unit(Elipar Free light, 3M, U.S.A.) and compare the uniformity of polymeriza-

tion from the center to the periphery of resin surfaces according to polymerization diameter cure with three dif-
ferent light sources.

From the experiment, the following results were obtained.

1. In Z-100, Plasma arc light exposure time of 6 to 9 seconds and LED light exposure time of 40 to 60 seconds
produced microhardness values similar to those produced with 40 second exposure to a conventional halo-
gen light(p>0.05).

2. In Tetric Flow, Plasma arc light exposure time of 9 seconds and LED light exposure time of 40 to 60 sec-

* onds produced microhardness values similar to those produced with 40 second exposure to a conventional
halogen light(p)0.05).

3. In Dyract AP, Plasma arc light exposure time of 6 to 9 seconds and LED light exposure time of 20 to 40
seconds produced microhardness values similar to those produced with 40second exposure to a conventional
halogen light(p)>0.05).

4. In Fuji I LC, Plasma arc light exposure time of 9 seconds and LED light exposure time of 20 to 60 seconds
produced microhardness values similar to those produced with 40second exposure to a conventional halogen
light(p>0.05).

5. Except Fuji II LC, microhardness was decreased from the center to the periphery in all light sources
(p<0.05).

Key words : Halogen, Plasma arc, Light emitting diode, Exposure time, Polymerization diameter
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