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Determination of Mn concentration in sample

From EMP data, empirical formula is
Nao.70(Lio.9osAl1.sMno 47F€0.006 Ti0.001Ga0.007) Als(SiscO18)(BO3)3(OH)3(OH)o.68F0.32

0.47
2.945

Mn% inY site = * 100% = 16.0% Mn ions (1)

There are 7.5 Y site ions in a single unit cell, therefore:

#Mn in unit cell = 7.5 ions * 16.0% Mn ions = 1.20 Mn ions /unit cell (2)

1mol

1.31 Mn ions /unit cell x ——————
6.02X104° ions

= 1.99 X 1072* mol Mn ions /unit cell (3)
According to crystal structure data from reference 1, unit cell volume is 1,530 A3, or 1.53x102*
L.

2.18x102*mol Mn ion

Conc of Mn ions = TEaxi0-7iL = 1.30 M Mn ions 4)

Determination of the extinction coefficient of the transition *E(a;)'(e)*(e)' — *E(ai)'(e2)'(e2)? at
530 nm (1.81 AU, Elc)

Assuming that all Mn is converted to Mn*" upon irradiation with a dose of 240 Mrad, then:
g p

g =28 181 =247 M tem™t ()

" lxconc  (0.565 cm)*(1.30 M)

Determination of Fe concentration in sample

From XRF data, empirical formula is
Nao.70(Lio.9osAl1.sMno 47F€0.006 Ti0.001Ga0.007) Als(SiscO158)(BO3)3(OH)3(OH)o.68F0.32

0.006

Fe% inY site =
/0 2.954

* 100% = 0.20% Fe ions (6)

There are 7.5 Y site ions in a single unit cell, therefore:

#Fe in unit cell = 7.5ions * 0.33% Fe ions = 0.015 Fe ions/unit cell (7)

1 mol
6.02x1023 jons

0.025 Fe ions/unit cell * = 2.5 X 10726 mol Fe ions /unit cell (8)
According to crystal structure data from reference 1, unit cell volume is 1,530 A3, or 1.53x102*
L.

2.5%1072%mol Fe ion

Conc of Feions = T E3x10-2%L = 0.017 M Fe ions 9)
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Determination of the extinction coefficient of transition at 700 nm (0.079 AU, Fe(Il) d-d, 0.079
AU, Ellc)

g =2 0048 =51M tem™? (10)

" lxconc  (0.565 cm)*(0.017 M)

Determination of the extinction coefficient of transition at 1.030 nm (0.079 AU, Fe(I) d-d and
Fe(II)/Fe(III) IVCT, 0.33 AU, E.Lc)

g =28 033 =35M"lem™? (11)

" lxconc (0.565 cm)*(0.017 M)
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