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Two branches

Scattering

Common theme:
soft x-rays



Jim Allan, (U. of Michigan) Photoemission experiments at SPring8 
Beamline BL25SU
Marco Grioni (Ecole Polytechnique Lausanne) - Bulk electronic 
properties from high - and higher - energy spectroscopies
Stephan Rosenkranz (ANL) - Orbital correlations in complex oxides
Atsushi Fujimori (University of Tokyo) - Soft x-ray photoemission and 
magnetic circular dichroism of correlated systems and nano-materials
Jim Tobin (LLNL) Using higher energy x-rays and spin detection to go 
after non-magnetic electron correlation, half-metallicferromagnetic 
behavior and magnetic ordering
Michael Sing (Universitaet Augsburg) - Valence band studies on 
transition metal oxides by soft x-ray photoemission

Angle resolved photoemission



Angle resolved photoemission

ARPES probes the elementary excitations in solids
Thermal and electrical conductivities
optical properties...

ARPES is surface-sensitive
⇒need high photon energy





Angle resolved photoemissio!
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What makes the high Tc superconductors so interesting?

Charge reservoir
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U/t small

U/t large
quasi-particle peak 
growing in gap
as U/t decreases
(“bootstrap Kondo”)











Soft X-ray scattering
Many collective phenomena at longer wavelenghts

Weak phenomena⇒need resonant scattering from
LOW-lying energy levels which participate in 
phenomena.

Spin ordering, magnons
Polarons, bi-polarons, etc.
Biological structures

















John Marko (UIC) X-ray study of mitotic chromosome structure



Coherent imaging, others

John Freeland, David Patterson (APS) 2-ID-B, 4-ID-C

Steve Kevan (University of Oregon) - Coherent
soft x-ray magnetic scattering

Pupa de Stasio (UW)(University of Wisconsin) - 
Spectromicroscopy of cells, tissues and minerals at the 10-100 
nanometer scale

Uwe Weierstall (Arizona State University) -
Coherent x-ray diffractive imaging at the Advanced Light Source





Primary Brain Neoplasia: IncidencePrimary Brain Neoplasia: Incidence
16,50016,500 new cases predicted new cases predicted11

13,000 deaths/year13,000 deaths/year11

1.4% of all cancers and 2.4% of all1.4% of all cancers and 2.4% of all
cancer deathscancer deaths22

20%20%––25% of pediatric cancers25% of pediatric cancers2,32,3

60% are malignant60% are malignant glioma glioma33

1.  Greenlee RT et al. CA Cancer J Clin. 2000;50:7-33.
2.  http://www.cancer.org/.  Accessed June 2000.

3.  Chamberlain MC, Kormanik PA. West J Med. 1998;168:114-120.



GliomasGliomas: Median Survival: Median Survival

Tumor Type MS (mo)

Low Grade Oligodendroglioma ~120

Low Grade Astrocytoma ~60

Anaplastic Oligodendroglioma ~60

Anaplastic Astrocytoma ~36

Glioblastoma Multiforme < 12



GBM: Dose Escalation
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Dose (Gy)

Canada TID

No RT BTCG, RTOG, ECOG

RTOG 9803 
(3D CRT)
@ 84 Gy

RTOG HFX
UCSF/Harvard: Control

UCSF/Harvard: Implant

1. Dose escalation matters
2. Focal boost volumes can be identified
3. RT can be focally delivered



Why Gd?

 Thermal neutron cross section 
for Gd is 254,000 barn

for   O is 0.00019 barn
for   C is 0.0035 barn
for   H is 0.333 barn
for   N is 1.83 barn

 Selective tumor uptake (MRI)
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Gadolinium Neutron Capture TherapyGadolinium Neutron Capture Therapy

10
(for    B is 3,840 barn) 



Gadolinium Neutron Capture Therapy
Microchemistry of Glioblastoma cells in vitro
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Cancer Research 61, 4272–4277, 2001



GDNCT 

Gd in Glioblastoma 
cells in vitro

M059K Cell Preparation :
• Culture on Si wafer
• Exposed to 100 µM HM-Gd-
DOTA 24 hrs
• Sputter with Ar 3kV 10 minutes
•Ash in UV/O3 144 hrs

Gd location map
R = S/N > 18, bin 8x8, 4x

single pixel spectrum

norm. single pixel spectrum

Gd compound: HM-Gd-DOTA

12201130 photon energy (eV)
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Proposed beamline

ARPES

SCATTERING

Beamline:       Vacuum UV
400-3000 eV

Very high resolution
small spot size

For circular
polarization exps

or low count rate,
both undulators combined

Chopper



What can we do at the APS?



Proposed beamline. Design: R. Reininger

800.000 eV
800.008 eV
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new design:
only 4 mirrors 
VLS, exchange 
resolution for 
flux without slit 
change


