
1

Challenges from the field of new materials: 
the sublime to the ridiculous? 

I. R. Fisher
Geballe Laboratory for Advanced Materials and 

Department of Applied Physics
Stanford University

CA 94305-4045

6/12/2006 SSRL Workshop on New Directions for X-ray Scattering

(2) 5d magnetism (3) Triplet BEC(1) CDW formation



2

Acknowledgments

Stanford: 
N. Ru, K. Y. Shin
A. Erickson, W. Kundhikanjana
E. Samulon, S. Sebastian
P. Brooks, G. Margulis, M. McCourt, 
P. Tanedo, D. Yin
A. Vailionis

NHMFL, LANL: 
N. Harrison, M. Jaime, C. Batista

APS:
Z. Islam, J. Ilavsky

SSRL: 
M. F. Toney

This work is supported by the Department of Energy, Office of Basic Energy Sciences 
under contract DE-AC03-76SF00515, and by the National Science Foundation, Division 
of Materials Research under grant DMR-0134613. I.R.F. is also supported by the Alfred 
P. Sloan Foundation. 



3

(1) CDW formation
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RTe3:

• Electronic instability; IC modulation; FS reconstruction
• Relevance to more strongly correlated materials; “Stripe” vs “checkerboard”
• Synchrotron: intensity & resolution
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• Huge variation in TCDW – maintaining simple unidirectional q-vector
• T* increases with increasing pressure - counter to all usual expectations
• q vectors? T-dependence? – simple, tractable, “bread & butter” expts
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(2) 5d magnetism
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• 5d magnetism is relatively unexplored / underexplored
• Interest: interplay between charge, orbital and spin degrees of freedom 
• Synchrotron: resolution, intensity & resonant scattering 

Ba2NaOsO6:

• Origin of ferromagnetism? 
• Orbital ordering?
• Requires resonant scattering – far from simple – but tractable experiments
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(3) Spin dimer compounds
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• X-ray scattering: magneto-elastic coupling? magnetic structure? 
• Ridiculous? Not so far fetched… (SNS + NHMFL)
• Synthesis of two user facilities would open many doors to exciting physics…

BaCuSi2O6:

• Materials based on weakly interacting pairs of spins
• Nature of high-field magnetically ordered state? BEC of triplets?
• Synchrotron: key structural information + access to ordered state?  



6

Scattering needs from our perspective

(3) Translator:
- questions experiments
- train students

(2) Low temperatures:
- 4 K

(1) High temperatures:
- Few hundred C

R
u

et
 a

l.,
 c

on
d-

m
at

/0
61

03
19

irfisher@stanford.edu
www.stanford.edu/group/Fisher


	Challenges from the field of new materials: �the sublime to the ridiculous? 
	Acknowledgments
	(1) CDW formation
	(2) 5d magnetism
	(3) Spin dimer compounds
	Scattering needs from our perspective
	Orbital ordering in Ba2NaOsO6
	Electronic structure of RTe3

