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Appendix 3. Supplemental Information for Chapter 3

Table A3.1 Crystallographic Parameters for LnCo(Sh, Sn)z (Ln = La, Pr, Nd, and Sm)

Formula

a (A

b (A)

c(A)

VvV (A%

Z

Crystal system
Space group

0 range (°)

p (mm™)

Data collection

Measured reflections
Independent reflections
Reflections with

1>20(1)
I:\)int

h

k

I

Refinement
*R1[F*>26(F?)]
"WR(F?)
Parameters
GOOF

Apmax (8 A7)
Apmin (e A3)

LaCo(Sh, Sn)z
13.019(3)
6.152(5)
12.159(8)
975.5

8
Orthorhombic
Pbcm

26-30

28.10

60223
1487
1242

0.0000
0-18
0-8
0-16

0.030
0.070
53
1.16
4.83
-1.30

PrCo(Sh, Sn);
12.7760(10)
6.1220(2)
12.0820(3)
944.99(4)

8
Orthorhombic
Pbcm
2.6-30.5
30.28

19199
1506
1464

0.029
-18-18
-8-8
-17-17

0.039
0.114
53
1.22
4.08
-4.15

NdCo(Sh, Sn)sz
12.71100(10)
6.1130(2)
12.06030(2)
937.32(4)

8
Orthorhombic
Pbcm

2.6-33.1

31.21

20926
1708
1590

0.020
-19-19
-9-9
-17-17

0.33
0.091
53
1.16
2.09
-2.97

SmCo(Sh, Sn)s
12.57500(10)
6.0980(3)
12.0230(3)

8
Orthorhombic
Pbcm
2.6-33.1
33.21

19995
1671
1514

0.21
-18-18
-8-8
-17-17

0.028
0.062
53
1.24
2.06
-1.57

R=Y[[Fo |- | Fel[ /2 | Fo |, "WR2 = [SIW(Fo” - FH)/Sw(Fo) 11
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Table A3.2 Atomic Positions and Anisotropic Displacement Parameters for LnCo(Sb, Sn)s (Ln
= La, Pr, Nd, and Sm) where X = Sb and Sn

Atom X y z Ueq(A?)?
Lal 0.70111(4) ” 0 0.00771(13)
La2 0.30464(4) 0.26555(10) A 0.00745(13)
Col 0.10072(7) 0.3353(16) 0.86197(8) 0.0086(2)
X1 0.97354(5) Y 0 0.00978(16)
X2 0.79094(5) 0.25641(11) % 0.00844(15)
X3 0.50162(4) 0.50873(8) 0.87693(3) 0.00936(12)
X4 0.21320(5) ” 0 0.00852(15)
X5 0.94507(5) 0.88377(11) A 0.00938(16)
Pri 0.70033(5) ” 0 0.00779(18)
Pr2 0.30534(4) 0.26643(8) % 0.00747(17)
Col 0.10358(7) 0.03298(15) 0.86208(7) 0.0084(2)
X1 0.97320(5) " 0 0.00948(19)
X2 0.78572(5) 0.25502(9) % 0.00813(19)
X3 0.50186(3) 0.50868(7) 0.87665(3) 0.00894(18)
X4 0.21827(6) Y 0 0.00816(19)
X5 0.94433(5) 0.88443(10) % 0.00938(19)
Nd1 0.70008(4) ” 0 0.01129(13)
Nd2 0.30569(3) 0.26711(7) % 0.01091(12)
Col 0.10440(6) 0.03254(13) 0.86209(6) 0.01177(17)
X1 0.97328(4) " 0 0.01271(14)
X2 0.78416(4) 0.25471(8) % 0.01160(14)
X3 0.50197(3) 0.50881(6) 0.87654(3) 0.01216(13)
X4 0.21983(4) Y 0 0.01156(14)
X5 0.94410(4) 0.88448(9) % 0.01263(14)
sm1 0.69969(3) ” 0 0.00784(10)
Sm2 0.30611(3) 0.26858(7) % 0.00750(10)
Col 0.10566(6) 0.03281(13) 0.86214(7) 0.00809(16)
X1 0.97314(4) " 0 0.00887(12)
X2 0.78140(4) 0.25460(8) % 0.00814(12)
X3 0.50227(3) 0.50899(6) 0.87630(3) 0.00861(10)
X4 0.22290(4) Y 0 0.00806(12)
X5 0.94353(4) 0.88538(9) % 0.00899(12)

%Ueq is defined as 1/3 of the trace of the orthogonalized Uj;tensor.
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Table A3.3 Selected Interatomic Distances and Angles for LnCo(Sb, Sn); (Ln = La, Pr, Nd,
and Sm) where X = Sb and Sn

Distances (A)

Lnl-X1
Lnl— X2 (x2)
Lnl - X3 (x2)
Lnl— X3 (x2)
Lnl— X4 (x2)
Ln2 — X2

Ln2 — X2

Ln2 — X3 (x 2)
Ln2 — X3 (x 2)
Ln2 — X4 (x 2)
Ln2 — X5
X3-X3
X3-X3
X3-X3
Co-X1
Co-X1

Co— X2

Co- X4

Co- X5
Co-X5
Co-Co

Angles (°)

X3 -X3-X3
X3 -X3-X3
X3 -X3-X3
X3 -X3-X3
X5-Co—- X1
X5-Co - X5
X5 -Co— X2
X5-Co—- X4
X1 -Co—- X2
X1-Co- X4
X2 -Co—- X4
X2 -Co-X5
X1-Co—- X5
X5-Co—- X4

LaCo(Sh, Sn)sz

3.5468(11)
3.2572(12)
3.3789(9)
3.3789(9)
3.277(2)
3.271(2)
3.375(2)
3.3473(10)
3.3539(10)
3.2660(12)
3.3318(10)
2.9950(15)
3.081(2)
3.0868(15)
2.6085(14)
2.7089(12)
2.5999(14)
2.5963(12)
2.6100(12)
2.6205(18)
2.723(2)

87.931(19)
90.0
90.0

92.047(19)

79.11(4)
81.00(4)
85.17(4)
92.35(5)
95.62(6)
97.89(5)
111.72(5)
113.10(5)
143.29(5)
163.10(5)

PrCo(Sh, Sn);

3.4862(9)
3.2116(3)
3.3281(6)
3.3404(6)
3.2329(3)
3.2094(8)
3.3400(8)
3.2931(6)
3.3013(6)
3.2204(3)
3.2707(8)
2.9829(8)
3.0604(8)

3.06137(10)

2.5962(10)
2.7049(10)
2.5942(10)
2.5863(10)
2.6077(10)
2.6149(11)
2.7049(10)

87.943(17)
90.0
90.0

92.029(17)

78.80(3)
80.53(3)
85.73(3)
92.50(3)
95.93(3)
98.24(3)
111.37(4)
113.39(4)
142.47(4)
162.90(4)

NdCo(Sh, Sn)sz

3.4727(7)
3.1997(2)
3.3147(5)
3.3260(5)
3.2216(2)
3.1920(6)
3.3340(6)
3.2768(5)
3.2865(5)
3.2088(2)
3.2551(6)
2.9810(7)
3.0529(7)
3.0569
2.5934(8)
2.7041(8)
2.5921(9)
2.5861(8)
2.6075(9)
2.6147(9)

2.7043(15)

87.913(14)

90.0
90.0

92.056(14)

78.69(2)
80.40(2)
85.93(3)
92.49(3)
96.10(3)
98.38(3)
111.24(3)
113.47(3)
142.18(4)
162.82(4)

SmCo(Sh, Sn);

3.4387(6)
3.1767(2)
3.2896(5)
3.2968(5)
3.2006(2)
3.1615(7)
3.3218(7)
3.2465(5)
3.2585(5)
3.1847(2)
3.2190(6)
2.9771(7)
3.0369(7)

3.04953(15)

2.5891(8)
2.6979(8)
2.5909(9)
2.5836(8)
2.6044(9)
2.6121(9)
2.6964(16)

87.869(14)
90.0
90.0

92.090(14)

78.57(2)
80.30(2)
86.20(3)
92.54(3)
96.13(3)
98.58(3)
110.90(3)
113.59(3)
142.00(4)
162.90(4)
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William Adam Phelan was born in June of 1984, at what is now St. Edward Mercy
Medical Center in Fort Smith, Arkansas, to his parents Jim Patrick Phelan and Cynthia Anne
Phelan (Page). He is the older brother by four years to James Hunter Phelan. He and his best
friend and high school sweetheart Sarah Caitlin Phelan (Schirmer), daughter to Roy Edmond
Schirmer and Cheryl Ann Schirmer (Gregg) and sister to Richard Edmond Schirmer, were
married in May of 2008.

Adam graduated with honors in the spring of 2003 from Southside High School in Fort
Smith. Upon graduation, he attended the University of Arkansas-Fort Smith from 2003 through
2005 with the support of a University Scholarship. While at the University of Arkansas-Fort
Smith, Adam concentrated his studies on chemistry under the mentorship of Charles Todd
Watson, who opened his eyes to the field of graduate studies and was the model teacher Adam
one day hopes to become.

Seeking a more challenging college atmosphere and with a desire to conduct research
Adam transferred to the University of Central Arkansas in Conway, Arkansas, in the fall of 2005
with the support of a University Transfer Scholarship. There he conducted research in Richard
Tarkka’s laboratory. In the spring of 2007 Adam graduated with his Bachelors of Science degree
in Chemistry.

Adam then began his graduate studies in the fall of 2007 at Louisiana State University
where he was awarded a Board of Regents fellowship. He joined Julia Y. Chan’s research group
in the spring of 2008, and since has devoted his time to discovering and characterizing new
intermetallic compounds. Under Julia Y Chan, Adam has exceeded the expectations set forward
by himself. If successful, he will be the first member of his family to graduate with a Doctor of

Philosophy degree.
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