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I. Introduction

The publications and presentations that this grant contributed toward

a_'e listed in section III under the groupings of: refereed articles;

book/conference papers; and abstracts and presentations. The descriptions in
section II below refer to the numbers of the citations in the first two of

these groupings from section III. Articles published after the termination

of the contract have been included if the work leading to them was initiated

during the contract.

II. Research Article Synopses

Below the research articles facilitated by this grant is divided into

into sub-areas and a brief explanation of the work in these areas is

provided.

I. Eu and General Valence Instabilities

Eu based systems provide an excellent proving ground to study rare

earth valence/magnetic instabilities of the class where the 4f levels are

energetically narrow (weakly hybridized). The sensitivity and convenience

of Eu-Mossbauer spectroscopy to valence changes and the strong magnetism of

the Eu 2+ state are partially responsible for the pedagogical character of

Eu-studies. Moreover relatively simple theoretical modeling of the valence

instabilities in such narrow 4f level systems can elucidate a host of

interesting phenomena. The work supported by this grant has made significant

contributions in this area, some of which are outlined below.

Journal Articles 3, i0, 25, 31

Conference/Book Articles 15, 16

Conference/Book paper 5 described the extensions of a phenomenological

model for valence instabi!_ties (including the Eu case). This theoretical

framework allows one to understand the interplay of entropy, the

intervalence hybridization-strength and excltation-energy, and cooperative

intersite valence and magnetic interactions in mixed valent systems. In

particular this theoretical framework was shown to generate a phase diagram

like that observed in previous work by our lab. Moreover the model predicted

a number of interesting generic effects for unstable valence materials.

Article 3, although brief, make an important correlation between the

Mossbauer effect and L3 x-ray absorpticn methods of Eu-valence state

determination (mentioned below). This article addressed the question of

establishing a good absolute estimate of valence - the most widely used

theoretical parameter in the characterization of the valence/magnetic

instability. The important proposal that Eu-magnetic response and magnetic

order could persist in the initial stages of valence mixing was made. This

point is still under discussion in the literature.

Articles 14 and 31 address the interesting interplay of ferromagnetism,

valence mixing, and the metal-insulating metamorphosis in EuO under

pressure.



Article 25 and Book/Conference Paper 6 discuss X-ray diffraction

studies of the lattice response near both first order and continuous valence

traneitlons for EuPd2Si 2 based materials.

2. Ce Problem: L3 Spectroscop_y__Emphaslsl .Bu!k Property Emphasls

Articles: 4,5,7,9,11-13,19,21,27-29,31-33

The Ce-4f orbitals are more extended and more strongly hybridized than

those of ali the other rare earths. Under this grant our group perused

extensive studies of Ce systems in which such hybridization effects make

spin fluctuations the dominant mechanism in determining the Ce-

demagnetization process. The Ce valence state is intimately coupled to the

spln fluctuation effects and hence a spectroscopy which gives insight into

this important parameter is of great value in understanding thls problem.

L 3 X-ray absorption spectroscopy provides one of the most direct and

convenient means of probing relative valence states in mlxed-valence

systems. The work under thls grant enabled the exploitation of this

technique ; to explore the valence state-environment coupling, to identify

interesting systems to pursue in depth with bulk property measurements, and

to use in conjunction with bulk measurements to understand the physics. Here

our groups application of L3-spectroscopy and such bulk studies to the Ce

Problem are reviewed.

L3Spectroscopy Emphasis

Articles 7 [on intermetallics], 9 [on amorphous materials] and 19 [on

ion implanted materials] use Ce-L3-valence measurements to identify the

response of the Ce-valence to systematic variations in the host electronic-

structure. These studies were intended : to quantify and systematize

observations on valence state variations in compound serles; to identify new

systems (to be studied more extensively) lying in an interesting valence

state ranges| and to motivate/provlde guldellnes-for first principles
calculations of the mlxed-valent-atom to host environment coupling.

It should be noted that the L3 studies of intermetallic compounds in

article 7 indicated a theretofore unsuspected recurrence of a Ce-valence

typical of heavy fermion behavior in 3d-row 1:2:2 compounds. Article 12

describes detailed L3, structural, and transport measurements confirming a

unique reentrant trend in the Ce magnetlc/valence state this series of

compounds. Articles 27-29 focused in on (and expand via alloy techniques) a

particular portion of this series . Here the use of the systematic L 3-

results were used to identify these materials as lying interesting regime.

Article 32 traced the Ce-valence instability (via L3-measurements)

through a series of intermetallic compounds. The suggestion was made that a

critical host-electron count can parameterlze the occurrence of the valence

instability through three systems.
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Bulk Property Emphasis

Articles 27-29 dealt with a new facet of the mixed valent/heavy fermion

field where the interplay of Ce-spin fluctuations (on a low energy scale)

interplay with strong host Mn-magnetism on a much larger energy scale. The

rebirth low-energy scale Ce-nonmagnetic effects in the Mn-a_tiferromagnetic

phases of these materials is, to date, unique in this field. Also the

consistency of Ce-L 3 based valence variations, upon both temperature and

alloy-concentration variation, with the Anderson model was seen in these
materials.

Article 5 stressed that the band filling effect induced by Th 4+

substitution for Ce in Ce-compounds dramatically reduces spin fluctuations

and Ce-valence mixing. Specifically for two 1:2:2 compounds the facts that

Th substitution rapidly reduces the Ce-spln fluctuation temperature and

drives the Ce-valence toward the magnetic 3+ valence were shown. L 3 and

transport measurements were correlated here.

3. Transition Metal Compound Electronic Structure.

Journal Articles 13, 22, 24, 30.

Within this grant period our lab began the study of the electronic

structure of transition metal compounds. These studies were motivated, in

part, by the systematic response of the rare earth valence state to varying

transition metal component in intermetallic compounds. These studies

emphasized x-ray absorption measurements to probe the unfilled d-states

above the Fermi energy (6F) . Photoemission experiments, to complete the

below (F d-state picture, were also employed.

Article 23 illustrated how the "white line" (WL) feature at the L 2 and

L3 x-ray absorption edges of the Sd-row elements reflects the variation of

the 5d-orbital occupancy. The breakdown of the nearly linear WL area to Sd-

hole count relation near the beginning of the 5d-row was attributed to

atomic many body affects. Finally the application of this method to

estimate the chemlcal-bondlng-induced changes in the Sd-hole count in

TAI2(T=Au and Pr) compounds was discussed.

Artlcle 24 combined ultraviolet photoemission measurements with L2,3 x-

ray absorption spectroscopy (XAS) measurements into a picture of the states

both above and below _F in TAI 2 compounds. The idea that T-A1 hybridization

shifts T-5d states up in energy (into antibondlng states) thereby inducing

more Sd-holes than in elemental-T was underscored.

Article 30 extended the study of T-X hybridization to a wide class of

compounds involving T=Sd row transition metal and X=p-block elements. The

strength of the T-X hybridization was proposed to be reflected by the degree

of bondlng-induced 5d-hole creation. Systematic L2 3-XAS measurements of a



wide range of compounds were correlated into a picture of the strength of

covalent bonding in these solids.

4. Electronic Structure-Phonon Coupling Studies

Journal Articles 6, 8
Conference/Book Article 3

The rare earth-4f orbitals couple strongly to the phonon and elastic

properties of a solid in a number of ways. Firstly changes in the 4f

occupation cause a large atomic volume increase which_ in a solid, entails

elastic energy. Secondly the energy levels associated with the 4f orbital

can couple to elastic degrees of freedom which possess the proper energy and

symmetry. Through this grant our lab was involved in the following

collaborative efforts to explore such effects.

Article 6 was a Raman study of a unique resonant coupling of phonons to

a crystalline electric field level in CeAl 2. This unusual coupling induces

a splitting of this level beyond that expected by the static crystal

syn_netry alone. Raman studies of other dialumlnides were also discussed.

Article 8 proposed a unique Raman electronic excitation involving the

intervalence excitation energy. Although our lab now favors a more

sophisticsted explanation of these experiments the observation of such an

electronic excitation in a metallic system is a very interesting effect.

(This article is mentioned in this section along with the other Raman

studies in this collaborative effort.)

5. High Temperature Superconductivity and Oxide Materials

Articles 15-18,20,23, and 26

TLate in the funding period of this grant an effort in the area of hi c

superconductivity was initiated which lead to a number of publications!

These articles fell into two groups. The first delt with x-ray absorption

studies which appeared soon after the fields' inception and were part of the

first steps toward understanding the electronic and structural properties of

these materials. These studies encompassed related oxide materials also,

The second dealt with bulk studies of a number of high-T material types toc

help establish he character of their superconductivity.

6. Novel materials collaboration with Chemistr Z

With the help of this grant our lab initiated a collaborative program

with the Rutgers Chemistry Department. Here the common thread was new/nov_]

materials and the linkage between structure and physical properties.

Articles I and 18 were part of this effort.



III. Contract Supported Publications/Presentations

REFEREED ARTICLES IN JOURNALS

i. "Quasi Two-Dimensional Properties of Lithium Molybdenum Bronze,

Lio.9M°6.0017''' M ....Greenblatt, W H. McCarrol, R Nelfeld, M Croft,

J. Waszczak, Sol. St. Comm. 5__1_,p. 671-674 (1984).

2. "Systematic Trends in the Liii-Edge Absorption Spectra of Rare-Earth

Based Systems", H. Jhans and M. Croft, J. Mag and Mag. Mat., 4/7&48,

203-205 (1985).

3. "Mossbauer Effect and LII I Absorption Measurements on EuPd2Si 2 ,

E. Kemly, M. Croft, V. Murgai, L. C. Gupta, C. Godart, R. D. Parks, C.

U. Segre, J. Mag and Mag. Mat. 47&48, 403 -406 (1985).

4 "Valence Instabilities in Amorphous Rare Earth Compound Films" M

Croft, F. Lu, M. E. Melczer, A. Zolandz, G. Hall and E. G. Spencer, J.

Mag. and Mag. Mat. 47&48, 115-118 (1985).

5. "The Effect of Thorium Substitution in CeCu2Si 2 and CeNi2Si2" , R.

Neifeld and M. Croft, J. Mag. and Mag. Mat• 47&48, 36-38 (1985).

6. "Raman Scattering in CeAI2" , G. Guntherodt, E. Zirngiebl, S.

Blumenroder, A. Jayaraman, B. Batlogg, M. Croft, E. Melczer, J. Mag.

and Mag. Mat. 47&48, 315 (1985).

7. "Chemical Environment and Ce-Valence: Global Trends in Transition

Metal Compounds", R. Neifeld, M. Croft, T. Mihalisin, M. Torikachvill,

M. B. Maple and L. E. DeLong, Phys. Rev. B3___22,6928-6931 (Rapid

Conma. 1985 )

8. "Direct Observation of Intraionic and Interconfigurational

Excitations in an Intermediate- Valence Compound by Raman

Spectroscopy", E. Zirngiebl, S. Blumenroder, G. Guntherodt, A.

Jayaraman, B. Batlogg, M. Croft, Phys• Rev. Left. 54, 213-216 (1985).

9. "Anomalous Ce-Valence State Disparity Between Crystalline and

Amorphous Transtion Metal Compounds"_ F. Lu, M. Croft, E. G. Spencer,

i Phys. Rev. B3____3•(Rapid Comm.) 5950-5952, (1986).

I0. "Magnetism and Valence Mixing in Eu Systems with Contrasting

Band Structures", D. DiMarzlo, M. Croft, N. Sakai, and M.W. Shafer,

Jour. App. Physics 6_!1,3374-3376 (1987).

Iio "Resistivity Effects in the Ce(Pd,Rh)3B I and Ce(Rh,Ru)3B 2 Systems","

I.M. Perez, M. Croft, G. Liang, J. B. Zhou, H. Jhans, and S.M.

Malik, Jour. Appo Physics 6__[1,3180-3183 (1987).
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12. "Reentrant Kondo-Mixed Valent-Kondo Regime Behavior with T

in the 3d CeT2Si 2 Series", G. Liang, R• Neifeld, B. Qi, and

M. Croft, Jour. App. Physics, 61, 3183-3185 (1987)•

13. "L 2 and L 3 Measurements of Transition Metal 5-d Orbital Occupancy,

Spin Orbit, and Charge Transfer Effects", B. Qi, I. Perez, P.H. Ansarl,

F. Lu and M. Croft, Phys• Rev. (Rapid Comm.) B36, 2972-2975 (1987)

14. "Effect of Pressure on the Electrical Resistivity of EuO", D. DiMarzio,

M. Croft, N. Sakal, M.W. Sharer, Phys• Rev. B. Rapid Comm., 35, 8891-

8893 (1987)•

]5• "Superconductivity in La-Deficlent and Stolchiometric La2Cu04"

S.A. Shaheen, Phys. Rev. B. 3__66,7214-7217 (1987)•

16. "Preparation of Y-Ba-Cu Oxide Superconductor Thin Films Using Pulsed

Laser Evaporation from T Bulk Material", D. DiJkkamp and T. Venkatesanc

X.D. Wu, S.A. Shaheen, N. Jisrawi, Y.H. Min-Lee, W.L. McLean and M.

Croft, App. Phys. l,ett. 51, 619 (1987)•

17. "High Temperature Superconductivity in the Presence of O 2p/Cu 3d Holes:

a Spectroscopic Study", S. Horn, J. Cai, S.A. Shaheen, Y. Jeon, and

M. Croft, Phys• Rev. 33___66,3895-3898 (1987).

18. "X-Ray Absorption Measurements on High T -superconductors: Cu Valencec

and Cation Bond Lengths Effects", Y. Jeon, F. Lu, H. Jhans, S.A.

Shaheen, G. Liang, M. Croft, P.H. Ansari, K.V. RamanuJachary, E.A.

Hayrl, S.M. Fine, X. Li, X. H. Feng, M. Greenblatt, L.H. Greene, and J.M

Tarascon, Phy. Rev. B. 3_66,3891-3894 (1987).

19. "Ce-4f Orbital Coupling to Transition Metal Band Structure: An Ion-

Implantation Study", F. Lu, N. Stoffel, S. Gunapala, M. Croft,

Phys• Rev. B3___88,1508-1511 (1988).

20 "X-Ray Absorption Spectroscopy Studies of High T Superconductors",• c

Y. Jeon, F. Lu, H. Jhans, S.A. Shaheen, M. Croft, J. App. Phys.

6__3,4190-4192 (1988).

21. "Unstable Valence Rare Earths Ion Implanted into Transition Metals:

Valence Variation Studies", F. Lu, S. Gunapala, M. Croft, N.G. Stoffel,

M.L. den Boer, J. App. Phys. 63_/2_ 3692-3694 (1988).

22. "The Near Edge X-Ray Absorption spectroscopy of RT2Si 2 and RT2Ge 2

Compounds", P.H. Ansari, B. Qi, G. Liang, I. Perez, F. Lu, and M. Croft,

J. App. Phys• 63, 3503-3505 (1988)•

23. "Superconducting and Magnetic Properties of RBa2Cu3OT_ x Compounds",

S.A. Shaheen, N. Jisrawi, YoH. Lee, M. Croft and W. L. McLean,

J. Appl. Phys• 6_/3,4187-4189 (1988)•



24. "Spectroscopic Results on the Above and Below _F Electronic Structure

of TA12, T = Au and Pr", I. Perez, B. Qi, G. Liang, F. Lu, M. Croft,

D. Wieliczka, Phys. Rev. B38, 12233-12237 (1988).

" ¢ t
25. Firs -Order Valence Transition in Eu(Pd0.9Au0.1)2Si2: Au X-ray

Diffraction Study", H. Jhans, M. Croft, E. Kemly, V. Muragi, B. Grief,

C.U. Segre, Sol. St. Comm. 66, i027-i030 (1988).

26. "The Confirmation of Superconductivity in the Bi-Sr-Ca-Cu-O System",

S.A. Shaheen, G. Liang, N. Jisrawi, and M. Croft, Solid State Comm.

66, 947-951 (1988).

li

27. "Ce Valence Mixing and Strong 3d-Antiferromagnetism in CeMn2Si 2 G.

Liang, I. Perez, D. Di Marzio, M. Croft, D.C. Johnston, N. Anbalagan,

and T. Mihalisn, Phys. Rev. B.3__7, (Rapid Comm.) 5970-5973 (1988)

28. "Coexistance of Strong 3d Antiferromagnetic and Mixed Valence-Kondoil

', Regime Transition in Ce(MnxCr I x)2Si2" G. Liang, M. Croft, D.C.q I _

_ / Johnston, N. Anbalagan and T. Mihalisin. Phys. Rev. B3__88,5302-5309

_ _Ii (1988).

29. "Ce Valence Instabilitiy in the Antiferromagntic and Ferromagnetic
l!

Host Series CeMnz(Sil_xGex) 2 G. Liang and M. Croft, Phys. Rev. B.40,

361-37'9 (1989)

30. "Transition Metal (T = Au, Pr, It, Re) Bonding to Al, Si and Ge: X-ray

Absorption Studies". Y. Jeon, F. Lu, M. Croft. Phys. Eev. B40, 1538-

1545 (1989).

31. "High Pressure Resistivity Results on Mixed Valent Systems in which

Magnetic Order is Important" J. Less Comm. Metals 149, 12 (1989)

32. "Electron counting and valence instability in CeT3B n System: L 3

studies" I. Perez, G. Liang, J.B. Zhou, H. Jhans, S.A. Shaheen, M.

Croft Physlca B 1__6! , 618-630 (1990).

l!

33. "Experimental Results on the Kondo System (Ce,La)Ni2Sn 2 _ G. Liang, N.

Jisrawi, M. Croft ,Physica B 16__/3,134-i36 (1990).
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PAPERS IN BOOKS AND CONFERENCE PROCEEDINGS

I. "Valence Instabilities in Amorphous Ce Films", F. Lu, M. Croft, A.

Leiberich, G. Hall, E. G. Spencer, in "New Frontiers in Rare Earth

Science and Applications", in Proc. of the Int. Conf. on Rare Earth

Devel. and App. [Xu Guangxian and Xiao Jimel editors], (Science Press,

Beijing, 1985) p. 374-377

2. "Valence Mixing in Rare Earth Compounds", M. Croft, R. Neifeld, E.

Kemly, and F. Lu, in "New Frontiers in Rare Earth Science and

Applications"_ in Proc. of the Int. Conf. on Rare Earth Devel. and

App. [Xu Guangxian and Xiao Jimel editors], (Science Press, Beijing,

1985) p. 262-265

3. "Raman Scattering in Rare Earth Intermetallic Compounds: Direct

Observation of Intra-and Inter-Configuratlonal Excitations in an

Intermediate Valence Compounds", E. Zirnglebl, S. Blumenroder,

G. Guntherodt, A. Jayaraman, B. Batlogg, M. Croft, FestKorperprobleme

(Advances in Solid State Physics), Vol. X/fV, P. 651-654, P. Grosse (cd.)

4. "The Role of Compound Electronic Structure in Ce-Valence Instabilities",

M. Croft, R. Neifeld, G. Liang, F. Lu, I. Perez, E.G. Spencer,

in Theoretical and Experimental Aspects cf Valence Fluctuations

and Heavy Fermions, [Invited Paper] L.C. Gupta, and S.K. Malik

editors (Plenum, N.Y. 1987). p. 217.

5. "A Simple But Rigerous Model for Valence Mixing: Energy Levels,

Thermodynamic Properties and Phase Diagrams", E. Kemly, M. Croft,

in Theoretical and Experimental Aspects of Valence Fluctuations

and Heavy Fermions, L.C. Gupta, and S.K. Malik, (Plenum,

N.Y. 1987) editors, p. 573.

6. "X-Ray Diffraction and Mossbauer Effect Measurements Near a Valence

Transition", H. Jhans, M. Croft, E. Kemly, B. Grier, C.U. Segre,

in Theoretical and Experimental Aspects of Valence Fluctuations

and Heavy Fermions, L.C. Gupta and S.K. Malik, edtiors, (Plenum, N.Y.

1987). p. 655.

7. "XANES of Some Ce Based Mixed Valent Compounds", H. Jhans, M. Croft,

S.K. Malik, editors (Plenum, N.Y. 1987), p. 491, in Theoretical and

Experimental Aspects of Valence Fluctuations and Heavy Fermions, L.C.

Gupta and S.K. Malik, edtiors, (Plentm_, N.Y. 1987). p. 655.

8. "Superconducting and X-Ray Absorption Propertie_ of the RBa2Cu307_x

Compounds", S. Shaheen, N. Jisrawri, Y. Jeon. M. Croft, and W.L. McLean

Rev. Sol. State Sci., I_, 391-398 (1987)
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ABSTRACTS AND CONFERENCE PRESENTATIONS

i. "Temperature Dependent Val_nce Transiti_ in EuPd2Si 2 , E. Kemly,

H. Jhans, B. Brier, V. Murgai, L.C. Gupta, C. Godart, Bull. Am. Phys.

Soc., 29, (No. 3), p. 320, (M Croft, project supervisor).

2. "The Valence Instabilities of SmS Alloys: LII I Absorption Results",

M.E. Melczer, M. Croft, R. Neifeld, Bull. Am. Phys. Soc., 2_99,(No. 3),

p. 320.

3. "Material Trends in Core Level Absorption Spectron"_ M. Croft, H. Jhans,

R. Neifeld, Bull. Am. Phys. Soc., 2_99,(No. 3) p. 319.

4. "X-Ray Diffraction Studies on EuPd2Si 2 and its Au Alloys", H. Jhans,

M. Croft, B. Grief, Bull. AM. Phys. Soc., March 1985

5. "Effect of Pressure on the Electrical Resistance of Eu0", D. DiMarlzlo,

N. Sakai, M. Croft and M. Shafer, Bull. Am. Phys. Soc., March 1985.

6. "Core Level Absorption Measurements in U-Compounds", I. Perez, M. Croft,

J. Crow and L. DeLong_ Bull. Am. Phys. Soc., March 1985.

7. "Toward Absolute Valence Estimates in Eu Compounds", E. Kemly, H. Jhans,

M. Croft, A. Das, I. Feluer and I. Nowik, Bull. Am. Phys. Soc.,
Aarch 1985.

8. "Ce Valence State Stability in Thin Intermetallic Films", F. Lu,

M. Croft, A. Lelberlch, G0 Hall, M.E. Melczer and E.G. Spencer, Bull.

Am. Phys. Soc., March 1985.

9. "Systematic Variation of Ce Valence and Ce-5d Bandwidths as Probed

by LII I Absorption 'I, R. Neifeld, M. Croft, M. Wagshul, and T. Mihalisin,

Bull. Am. Phys. Soc. ,March 1985.

I0. "X-Ray Absorption Spectroscopy Studies of ThCrzSl 2 Structure

Electronic Propertles", P.H. Ansari, I. Perez, F. Lu, Boyun Qi,

and M. Croft, 3M Magnetism Conference, Baltimore, MX) 1986.

ii. "X-Ray Absorption Spectroscopy as a Local Probe of Electronic

Structure", M. Croft, R.A. Nelfeld, F. Lu, I. Perez, and P.H. Ansarl,

3M Magnetism Conference, Baltimore_ MI) 1986.

12. "3d Magnetism and LoPal Moment Kondo Behavior of Ce Ternary Compounds

Under Pressure", D. Di Marzio, M. Croft, G. Liang, Abstract

APS Meeting in New York, March 1987.

13. "Specific Heat and Susceptibility of the Ce(MnxCrl_x)2Si2 Systems",

G. Liang, M. Croft, D.C. Johnston, N. Anbalagan and T. Mihalisin,

Abstract APS Meeting in New York, March 1987.



14 "Effect of Perturbations on the CeRhBB z Lattice" S A Shaheen, I• , • • •

Perez, and M. Croft, Abstract APS Meeting in New York, March 1987.

15. "L3 Spectra of Ce Ion-Implanted in Transition Metal Hosts", M. Croft,

S. Gunapala, F. Lu, N.G. Stoffel, MoL. denBoer, and E.G. Spencer,

Abstract APS Meeting in New York, March 1987.

16. "Techniques for Characterization of Samarium-Sulphur Thin Films"

S. Mitra, S. Gunapala, R. Neifeld, and M. Croft, Abstract

APS Meeting in New York, March 1987.

17. "L2 and L3 Measurements on 5-d Transition Metals and Their Compounds:

5d Orbital Occupancy Effects", I. Perez, B. Qi, P. Ansari, F. Lu,

M. Croft, and D.M. Wiellczka, Abstract to APS Meeting in New York,
March 1987.

18. "Sharp Superconducting Transitions above 90K in YBazCu30 ? and its Rare-
Earth Analogues", S.A. Shaheen, N. Jisrawi, Y.H. Lee, F. Lu, Y. Jeon,

M. Croft, and W.L. McLean, Symposium on Functional Surfaces, Hoboken,

May 19, 1987.

19. "Superconducting and Valence Properties of RBa2Cu307 Compounds, S.A.

Shaheen, N. Jisrawl, Y.H. Min, Y. Jeon, F. Lu, H. Jhans, M. Croft and

W.L. McLean, Int. Conf. on High T Superconductivity, Philadelphia,
c

July 29-30, 1987.

20• Magnetic, Transport, and Valence Properties of High T Superconductors",c

S.A. Shaheen, N. Jisrawl, Y. Jeon, M. Croft, and W.L. McLean, Materials

Reserach Society Fall Meeting, Boston, Nov. 30-Dec. 5, 1987.

21. °'X-ray Absorption Spectroscopy Studies of High T Superconductor",
c

Y. Jeon, F. Lu, H. Jhans, S.A. Shaheen, M. Croft, and P.H. Ansari,

[32nd Ann. Conf. on Magn. Magn. Mater., Chicago, Nov• 9-12, 1987.

22 "Valence State Studies of ImpS.anted Rare Earths" F Lu M Croft* , • 9 • '

and S. Gunapala, Abstract to APS Meeting in New York, March 1988.

23. "Interatomic Distance correlations Among X-Ray Near Edge Feature

Energles", M. Croft, Y. Jeon, F. Lu and G. Liang, Abstract to APS

Meeting in New York, March 1988.

24. "The Effect of Various Substitutions at Ba and Cu Sites on the

Superconducting Properties of RBa2Cu307_ 6 Compounds", Abstract

to APS Meeting in New York, March 1988.

25. "A Comparison of Ce Valence Destabillzation in Magnetic and Nonmagnetic
Hosts", G. Liang, F. Lu, Y. Jeon, and M. Croft, Abstract to APS

Meeting in New York, March 1988.
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26. "The Effect of Various Substitutions at Ba and Cu Sites on the

Superconducting Properties of RBa2Cu307.6" S A. Shaheen, G. Liang, F
Lu, Y. Jeon, M. Croft, N. Jisrawl, and W•L. McLean, Bull• Am. Phys. Soc.

_, 329 (_gss).

27. "Interatomic Distance Correlations Among X-ray Near Edge Feature

Energles 'D, M. Croft, Y. Jeon, F. Lu, and G. Liang, Bull• Am. Phys•

Soc. 33, 712 (1988).

28. A Comparison of Ce Valence Destabillzatlon in Magnetic and Nonmagnetic

Hosts" G Liang, F. Lu, Y Jeon, and M. Croft, Bull• Am. Phys Soc, • • • •

_3, 362 C_988).
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