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Comparison Study on Gadolinium-Calclium-Silicoborate Scintillation glass

doped Neodymium and Erbium
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Abstract

In this study, the effect of (55-x) B,O5: 25Gd,05: 10SiO,: 10Ca0: xA,05 where A,0; are Nd,O5; and
Er,0; and x = 0.0, 0.5, 1.0, 1.5, 2.0 kaz 2.5 mol% have been investigated. The results show the density of
glass samples were increased with concentration of Nd,O; and Er,O; increased. The theoretical values,
calculated by XCOM at 662 keV found that the photoelectric effect, coherent scattering, mass attenuation
coefficient of glass samples were increased with concentration of glass samples increased, while compton
scattering was decreased with concentration of glass samples increased. From the study shows the
Gd,05-Ca0-Si0,-B,05 glasses have a high possibility of chance to develop into scintillator from glass for

increasing the choice rate of scitillator in the future.
Keywords: Scintillator, Neodymium, Erbium, Density, Mass attenuation coefficient
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Wasasgiiuaeuiaraonadesiunisananiugludu af-af way 4f-5d voa RE™ dwdumsananiuvestu af-af du
aldsunuumsgliuaeudiia fudtaasansthlownidunsisn Fudunauannisitwedidnnseuluas
55 w30 5p InglutamaeTinuani wanuazuiaiislossuvessmmenniduiiaulasgrsgsursnsiawosvouds
(solid state laser) fueneigauas (optical amplifier) wagTan@uiiaiawnes (scintillator material) (Tripathi et al.,
2006) 1Jugi

Yanduiiaawned (scintillator) 3o Yagdufiaiadu (scintillation materials) ty ifudolanizvosianiis
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a
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nsiasuaseentn Wegnnszdusessdussnvang 4 (Unadsenaiondi radioluminescence) Tnglunsdivesssdiing
wsosedunuun dnlvgdeliianTaiameiussianeliun3g (inorganic scintillator) (Eilk, 2001) %ﬂimmmi’a@
Fuiiniawmesetunisloulszyndldiluitadsduuue 4 wu fe@snd uaradununn Wusu uenaniuszgndld
Tunsunng wu gunsalasienmnienisunng (medical imaging) 8Unsal positron emission tomography (PET)
(Moszynski, 2003) Judu wazldedranireanddurimsil@ndiandes Handndeuguasiandsad (Weber,
2002) Ineanzegneddlumsuszgninienmsaianmaiemanisunng Aliaunsalifinfaduseianansisdih
(semiconductor detector) wisluguuuuiidumaunilsl ilesandesmstanasiasusedluvuauiunsivg (arge
volume) (Melcher, 2005)

AR dyesTanduiiniameidnivisdidndiifazfedla faruduuasiiudsesninuusiunsaiu
WA uvesididnd linandnvicuas (light yield) g finnsaatedaniuian (Decay time) g1 nureded
(radiation hardness) ladiuagiinnumuwiugs (Eilk, 2001) Tnevilunda *?a@%uﬁaLaLmasfﬁﬁﬁmﬂwiuﬁammﬂ
drunnazeglugUvesndnied (single crystal) wazndnlngldindesugnudnidsanuusing 4 dadagiuluiiesine
filsiiglnaunsaugnuanduiiniameslfies audafirvesndniiaiifeinnula fesduszneuiitaiau (mndadau
vosansinly AazliiAndundnifen) wasilassaawdniiiuennw MlsaudAnisduasia mndlaslfd
(dopant) iwunzan wu n131eU Ce” TundnTufiatawmodang 4 Wudu (Fu et al, 2002; Iltisa et al,, 2006;
Weber, 2004) foidsvosndnduiiatamesluguuvundnifenie Tsaduyulunisndngaunn (s1A1Usgaas 20
& Tunsdlvenndosdiossduresufjoims dunnbundniiflantigaanutugs desldanuseiags g
Tunsquadne wazvinlulsuimsaualuglaennun Qunsdlvesnisadanmnianisunng SududedldTan
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Tanpnussinnmisiifinnala wazdedemsdaasei 1éun Janusznum (glass) ddldnszurunisnieon
TneTBnaounazyinlibuiinies 133137 (melt-quenching technique) nisiwisuufilsansndsunuag
Uiinadaduvesansiiulasaisuiusazedald uazidsuuvasUFuavesanstfdldinednde ilsiidunu
Tunawansaliung wasdieien1sguadnu danumuseaninnsnuaziva ligaaudy Sanumudeadd way
annsotmuliinandamauasuazaaaeimaaissunnlutagiu ddueatoulunsifouasndsuuda
JutanTafiaadustneaninewang (Chewpraditkul et al, 2012; Chewpraditkul et al, 2013; Fu et al,, 2008;
Fukabori et al., 2011; He et al,, 2011; Jiang et al,, 2004; Mares et al., 2001; Martini et al.,, 2012; Pan et al,,
2008; Rodova et al., 2004; Santiago et al., 2011; Sun et al., 2013)
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1. IUABUNSIATENLAA (glass preparation)
WSBULAIAINGNST (55-X) B,05:25 Gd,05: 10Si0,: 10Ca0: xA05 1 A0, B Nd,05 Uae Er,0, L8

x =00, 0.5, 1.0, 1.5, 2.0 uaz 2.5 Sevarlnglua lneidnisvasuuasyilidudiedasinifiaamagll 1400°C
dmiinlaesiy 20 niu veedludmasuezgiiun anturihlindudasednsinifiiaamgfies (melt-quenching
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method) tneinuiildaunuiaa uazihlUduanfiosufigamall 550 °C Wuian 3 Falus ieanauiAuwdath

% o v 9 val aa 3 A % - ' o
wildauasdalifauaifidu 1.5x 1.0x 0.3 cm’ LileAruauAUnLITEMAY kaviiennuasaInden1siily
NAAOUANURANIINGFNER SA8LAT DI ORA19

2. YUABUNITINAUNUILUY (density measurement)
WALAINInAIAI UM UILULAIELATEY density measurement apparatus US¥M AND §u model HR-
200 Tagleannis (1) (Kaewjaeng et al., 2012; Limkitjaroenporn et al., 2012)

w
p=——"p, (1
Wa_wb

P 2 ' 3 2 K o Ao 2 H o ao =

We P A AunuILUY (g/cm), W, As wundniidalueinie (), W, An umdnidaluleiu (o) wae py,
2 ' = 3
Ao AnuruLUuYedleiu (0.863 ¢/cm’)

3, sumpunsvilenalunsiindunsisenvesdsdlusanans

smilenalunisiineunsnsetvessadiusinatsaunsanilaegldlusinsu XCOM (Gerward et al., 2001;
Gerward et al,, 2008) Fadugudeyafiausadnadnssandnisaamoudanag uazdunsidodesdng 4 veq
519 @15UsTNOU W3asNAN WU n13nsziiauuladiswi nsnszidsuuneuddu Sunsisewuulnlndidnnin
Aszuaumsinunsingndulaganunsamuiamadudszansnisaanewdauialdainauns (2) (Kirdsir, et al,
2012; Limkitjaroenporn et al., 2012)

w, = £ )
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?z'i'ﬂmmaaﬁ'mmﬁwﬁmﬂiz%w%‘miawam%amaﬁumam a15Usenau niearsuaulalaen1sllusunsy
XCOM taglunsArnaaiunsamalaainaunis (3) (Kirdsir, et al., 2012; Limkitjaroenporn et al., 2012)

w, = 2Zw(u, ) (3)

e w, Ao dnsdmlagiviinvessigniealsusenau war (u,) Ao AduUsEanSN1TanowdwlIaves

ﬁ’]ﬁ;LLﬁiaz‘UﬁW\Hﬂaumiﬁ 3 @1u19091 Total cross-section (G) (Kirdsiri, et al., 2012; Limkitjaroenporn et al.,
2012) lansauns (4)

o=0_,+0 +7+K+0 (4)

coh incoh pho,n

1o O Ae Total cross-section, Ocon Ao n1snseidsluulABisunt (coherent scattering cross-section),
O'incon Ao N1snszLIauUdUlABLSUY! (incoherent scattering cross-section), T Ao atomic photoelectric cross-

section, K @@ positron electron pair production taz Gpron 9 photonuclear cross section
HANIINAADY
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P v ° v o v § va aa 3
uag Er,0; 1ile x = 0.0, 0.5, 1.0, 1.5, 2.0 uay 2.5 Sesazlaslua dumludatasdnliivwniiduy 1.5% 1.0x 0.3 cm
wnAnwnuaiRAuANIILILLY HanMsAnwlansdssunIng 1
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1. ATUAULUY

Density (g/cmE)
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