NSUTEYIVINTILAUIA ATIN 8 uMINedesuiguasUsy
wImeduTuiguassy | Swdauasusy | Usswelne | 31 Swien - 1 wwieu 2559

nsiSsuiisuaauifvauiBuiiaamassiaunladilsuuaadendalnuasn
naunwsylaflisuuazlaadio
Comparison Study on Gadolinium-Calclium-Silicoborate Scintillation Glass

Doped Praseodymium and Holmium
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Abstract

In this studly, the physical and partial interaction of glass samples in system (55-x)B,05 25Gd,05:
10Si0,: 10Ca0: xA,053 where A,O5 are Pr,05; and Ho,O5 and x = 0.0, 0.5, 1.0, 1.5, 2.0 and 2.5 mol% have
been investigated. The results show the density of glass samples were increased with concentration of
Pr,O; and Ho,O5 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 a high possibility of chance to develop scintillator

from gadolinium calcium silicoborate doped with Praseodymium and Holmium.
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1. Ui

579meN (Rare -earth oxide; RE™) aglugusenlundoainaduiaguanvidouta ileiiunaaudfsg o
iWenusnzaslunisldanu Fesmmenaziinuantfidugliuameudia Janswduasgiuasudazaonndas
funisananuglutu 4f-af way 4f-5d 403 RE” dwfunsananiuzaesdu af-af du agldsuuvumegiuaeudi
i fusrassanshloanddursise dudunaunanmsimdwedidnaseuluag 5s vie 5p Tngludramaneiin
il sdnuazuififulossuvessmenniduiiauleegisgdursmsiaimesueuds (Solid state laser) Fueeidq
wa (Optical amplifier) wayian@ufiaawas (Scintillator material) [1]

miAfeivirfantuiiaiawes (Scintillator) vide Yagdufialau (Scintillation materials) Suiudeianis
vos¥aniiinisiudsuasesnin Wegnnssfudessdussiaving q (UansienaFendt Radioluminescence) Tnglu
nsdlvesdsdidndviossdunuun dulngjlenldiandafiaiaesuszinvedunie (Inorganic scintillator) [1] Jalagann
Yandufiaanesotuvisiendssgndlfiduiinsaduuuing q wu 38804 waesedunuan Wy venaniuszgndld
Tunswnng 1 gunsalaianmmiensunmg (Medical imaging) @unsal Positron emission tomography (PET)
2] s wazldegnanirawndlurnsiidnddundes Mandndsnugauagiandsed (2-4] Tnslanzognsbslunis
Usggndmnanisainaniwanenenisunmg filiansnsaldviindsdussiamansieing (Semiconductor detector)
visoluguuuuildumaunuls esndosnsiannsaiusdluvunnuiinnsivg (Large volume) [4]

aauURnd Anvesianduiiaamefdmiviididndia deaanala dauiduuasiiudseanuiuusiiu
asafundsuvessidiing Tinandavnsuas (Light yield) g1 fin1saatedmnaian (Decay time) sy nudeed
(Radiation hardness) I¢Auazianumuiuiiugs [2] Taendniidesluviesmanazeglugives@nifen (Single crystal
Tassadamdniifuennn Fwhliiaudfnsdwadiimniansfin (Dopant) waeay wu nsiiivans Ce '
Tundnduiaiainossng o Wudu [4, 5] FeidevemdnTuiiaiamesluguuvundnifedie fsadunuluniswds
Aoutnsgs Jamhanuidadumadenilimsndntagduiiaiames esansuyuluniswanligs dedensgua
$nwn fanunudeaninnanuaziva ligannadu faumudeedd  warannsofmuilifinandamauasuas
Aaaefmanairaunnlutagtu ddsummudeilunsifouaneisuuiiduTaniadanduoguniamns
[6-16]

mu?%’aﬁiﬁv‘hﬂﬁaaﬂLLUULLaSLm%'EJaJLLﬁ’ﬂuqm (55-%) B,05:25 Gd,0 1050, 10Ca0: xA,0; Wilo A0,
Ao Pr,0, uaz Ho,0, Taedl = x0.0, 0.5, 1.0, 1.5, 2.0 uaz 2.5 Sevazlaglua udiAnwautinienienn uazsuns
Aagnvasiedunian (rnow) 662 keV souf ilaifudoyaiiugrulumsimuanduiiamwesinuilusuan

2. 31501 HUUIY
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2.1 JumauNSATEULAD (Glass Preparation)

BONUUULMIAIBENANGAT (55-%) B,05:25 Gd,05: 10Si0,: 10Ca0: xA,0, dlo A0, @8 Pr,0, uas Ho,0s
5o x = 00,05, 1.0, 1.5, 2.0 uag 2.5 Sovazlnelua seBnsvasuuazyilinusiodasinsifigamgil 1400°C
thmiinlaesan 20 n3u seesludmaouergivn MntwiliBuiawedesnisafigumnives (Melt-quenching
method) Tnewiudsldusifssiaunuiaa ﬁnﬂﬁu’uﬁwlﬂLS?J'ﬂLmLﬁaaUﬁqquﬁ 550 °C yJunan 3 lu Lileanay
Wusdhumludauastaliiawnvintu 1.5x1.0x03 cm’ Lﬁammummuuwmuﬁa wavtilonuazAINee
msthlunegeuantAniemig

2.2 BUNBUNTIAAURUILUY (Density measurement)
TAAIANUNUILUUYBILAITIDE9AILLATEY Density measurement apparatus US¥M AND §u model
HR-200 Tneldfannas (1) [17-19]
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Tonmalunisiindunsnsevesssdlusnansanuisamuialagldluswnsy XCOM [20, 21] s?fuﬂugm%’a;ga
fannsadundulssaninsaaveudung wazsunsnsetdounng 9 Y99519) ATUTENOU VISEAITHAN LYUNT
AszlawuulaBisul nsnsuidawvurenddiy Sunsiseuuulnladidnnsn nszurumsiiawnsindndulaganunsa
A duUsEavismsaaveudunaldannaunis (2) [17, 18]

u, = = 2)
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XCOM TunsAwias ansnsadulaainaunis (3) [17, 18]

Hy = 2w(,) G)
e w; An dnsaulaginiinvessgmioansusenay way W), A AduUsEAVISNMIanneuliuaves
susarrtinaInaun1si 3 @1u1sam Total cross-section (O) [17, 18] ladaauns (4)

+7+K +o0 @)

o =0 +o pho.n

coh incoh
\lle G A9 Total cross-section Ooh Ao nsnszidsuuladisun (Coherent scattering cross-section)
O'incoh Ao NINTELIUUUBULABLTUN (Incoherent scattering cross-section) T fio Atomic photoelectric cross-

section K f® Positron electron pair production &8¢ Opnon #® Photonuclear cross section
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