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[8] S Caluall Zaay lsa (155 Gun

Algorithm 3.1: Judd Ofelt Algorithm

Data: gg55(\) = (4, ) such that A, - absorption coefficients (cm ™)
A is wavelength (nm)
Result: 4 = ((Qp, 04, Q5) Judd-Ofelt parameters

Tri = (ﬂijs Qh Aed)
begin

Ny ¢ DetectNumberOf BandsMeasured())

REy +— StoreRefractivelndez(X(i = 1..N;))

BaseTag +— 2J +1 such that J is the ground state stark Level split
¢ — 2.99792 x 101(em/2)

h4— 6.626 x 10°"(erg.s)

Rbar +— 105457266 x 107 (erg.s)

e — 4.8032 x 1071(esu(statC))

i +— 1.381 x 107"%(erg/L)

me — 9.1093897 x 10-%%(g)

for z € N, do

Ay(x) «— IntegrateBand(z)(nmem™)

Se(x) — Ay(x) x 1041 x REy(x) x (3/(RFy(x)* +2))* x BaseTag/\z)

/* Table of reduced elements ¥/
| M;(z) ¢— RM;(Uy, Uy, Ug); such that i=12,3
/* Least Squares fit to obtain Judd-Ofelt Parameters x/
0y +— inverse(MT x M) x MT x SeT
/¥ Theoretical/Calculated Line Strengths (ST) %/
for 2,7 € Ny, 3 do
| St(z) «— St(z) + My(j) x Omega(j)
/% bms for each transition %/

error — sqrt(sum(abs(Se - S1)°)/(N; - 3))

| OriTag +— 2J,+ 1 such that J, is the stark Level split of all the bands
Function Transition Velues((,Ny,J,) is

p

end
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RMS Q4 o

x 10_20 Q_ Q6 Q4 Qz CB)M t)“
6

0.13 1.59 0.86 1.37 5.69 SNO0.3W

0.3 1.14 1.41 1.61 5.35 90NaPO; —8PhbCl, —2ErF; [2]

0.17  0.79 1.92 1.53 6.46 SWNBO0.25 [3]

0.18 1.85 0.66 1.22 436 SNZEO0.25 [4]

Qg (x 1072 em?)cligi-agall cladea 1(2-111)J gaad)
pda o) Laadl (SNO.3W zlajl clidgi-asall chllea ad (2-1)Js2all zeas
RMS_S = 0.12978 x 10720 Lulddispe Qg < Qy < Qi 385 el cDlalaal
& Aasunall adll aa dlie ddilsie lple Jeanall aill b Liad) sl LS Ldas daw A
el Joan 4 miage 9 LS (A dalaill lisiias

JAN) s 8 -5 11

Aally J el Al (o Lalal) Q) 58 Olaa (e calig-ssall cilabea WiSa
5 8 I Jgandl Jhass ¢ S Jadll 3 L) Wy ) (21 — T1) 28kall (e J' 550501

casp¥) s dagillall il sially

YY) Sed Sca as
x 10720 x 10720 x 10720

N1 = s 1.6139 1.5076 0.1063
N1 = e 0.4068 0.5020 0.0952
112 = *lor2 0.2004 0.2470 0.0466
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152 = *For 1.1820 1.1351 0.0468
s — S 0.1515 0.1908 0.0392
152 »°Hap 4.7041 4.7032 0.0009
sz — *Fe 0.5400 0.7428 0.2028

SNO.3W zla 5 b anaall B30 &y sunall 5 Lo il JEEYI 5 58 2(3-11)d g

s ) aY) 568 -6.111

1:cal LN\} u‘l*é:"“‘l“ Jalaa L-—":‘-54' e 1:ed 2\:‘-‘3’)335\ J\JMY\ s (4_|“)d3335\ d:"“:‘

casu Y e Dgldal) gl (alal) (alaidld JO zabiyy

CYLELTY) fed feal Af

x 107° x 1076 % 10~6
iz — 1z 1.3682 1.2959 0.0723
N1z = 1 0.5561 0.6863 -0.1302
“lisz — *lor2 0.3381 0.4168 -0.0786
N5 = *Fopr 2.4839 2.3859 0.0980
152 — *Sap 0.3902 0.4914 -0.1011
“lisp »*Huur 12.7199 12.7197 0.0001
Yisp — *F7 1.5705 2.1607 -0.5902

SNO.3W zla) b daadad) Er¥*J duylailly danpasll el (58 :(4—111)J g2l

Lgwnall Jhell g5y JEY) (g8 ad G S @als (4-111) 5 (3-THT) calsand) (e daadls

Jaly Shell g laa & Caligh-aeall maliy Adliasy daa o 138 (pug Al

Jadil) e VU Aaldl) ) ddghiany (alaia¥) cida (e B
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Qe JO cDlas e 16l lgde Jemnall e ledV) cOlalaal 8 (5-111) Jgaall o

Trag Ae et sl 555 B g5t A Ay e lady) JEY) Jlis) e (4.111) o b

L) A(nm) N Ar(jj’) B Trqa (MS)
13z — s 1533 1.96317 249 1.00 4.016
N —Nzp | 2686.1 | 1.95505 31 0.10915 3.521

112 =15 976 1.98051 253 0.89084

oz —>*1112 4629.6 1.95246 1 0.00301 3.012
“oo—*1312 1739.1 1.96049 65 0.19578
oz — *lispe 811.49 1.99312 266 0.80120
4Fgr2 — *lar 3553.7 1.95337 9 0.00264 0.294

"Forn —*112 1973.2 1.9584 107 0.03148

Fop—4liap | 1137.6 | 1.97288 840 0.24720

"Forn— *lisi2 653 2.01441 2442 0.71865

1S3 *lor2 1719.7 1.9607 87 0.03283 0.377

*Sa— *l1ap 1239.3 1.9695 50 0.01886

4S310— 13 848 1.9695 701 0.26452

*Sar—*1512 548 2.03814 1812 0.68377

*Hiwz — *For | 2545.2 1.9555 57 0.00314 0.055

Higp— *lop | 1467.1 | 1.96427 219 0.01207

Hiyp— 4lu1p | 11141 | 1.97379 142 0.00782

Hiyz— *liz | 795.7 1.99473 249 0.01372

Hie — *lisp 522 2.04593 17477 0.96323

SNO.3W duall 8 a1 (e Lielady) cladaall 2 (5-11T)Jg2a)
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*  Abstract: \

—

This work involves around the "Judd-Ofelt theory ", through studying
and dealt with its accounting stages that it's among the basic theories of
the active substances which depend on finding the spectral parameters for
vaccinatdoped active elements in Host-media that it were able to
understand better about the interaction between radiation with these
substances.

And in this dissertation, we have given a calculation algorithm for
this theory and also calculation implement on Antimoine glass doped with
erbium (Er) a rate of 0.25 mol% and we have determined some of spectral
parameters as vibrating and transmission forces, possiblity to move to
perseverance levels, fixed link, and lifespan, the results of calculation was
good accuracy and acceptable compared with previous results of different
media
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