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Soft Condensed Matter Group beamlines {ID13}:
Simommsten Topics
1. IDI13 beamline layout
2. fiber diffraction
3. large data sets
4. nucroRaman
5. optical manipulation
ID10B: surfaces/interfaces 6. European SAXS fun dir
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ID13 beamline configuration {ID13}::
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Poly (p-phenylene terephthalamide) structure :':%‘if":‘:
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fiber diffraction

Northolt, Eur. Polym. J. (1974) 10,799
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TEM on thin slices

Dobb et al., J. Polym. Sc.(1977) 58, 237
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1 50 nm beam: Roth et al., Macromolecules (2003) 36, 1585
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Kevlar: on-axis WAXS

9
Kevlar? 130
E
< 116
=
B
2
E 104
=]
5
90
T

j[ﬂ_@ ﬁ_EO:% :::: ;:.:

72 _ Kevlar!4? m;n
3.6 - 108

0 | 96

3.6 _ 82
. . | | . 70
Hi.o2 3.6 0 36 72

on-axis pattern - 1 ym beam

recursive fit of

210
110

Davies et al., APL (2008) 92, 101903



Kevlar: on-axis SAXS {}T@ﬁ—g{%% @1@:

RO IOT
- 149 A3 S pi
Kevl ﬂl‘z Kevlar THE MICRO/NANG
72 i 1000 72 40
3.6 H_:;\ 750 3.6 H-:;\ i 1
] 3 g
21 2 24
= § 500 0 §
B g

16

250
80

skin intermediate core skin intermediate core

Davies et al., APL (2008) 92, 101903



Koenig et al., submitted
Cricket sensor hair Seidel et al., Micron (2008) 39, 198




'-.'i." ::l-'l'
-.:i ca® u. -’:"‘ .:.
{ID13}::
l.t"-:i";--'- ",

o "- ™ -.. *a

I : . e
THE MICRO/INANC
EBEAMIINE




_ RIS
Woven composites {113}
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Composite “diffraction imaging” D13}
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Embedded yarn geometries
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out-of-plane yarn-tilts from meridional reflections

Davies et al., 4P (2007) 91, 044102

batch processing software: Davies, J Appl Cryst. (2006) 39,267

current fitting record: about 4*10¢ CCD-patterns for iPP spherulite
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Combined SAXS/WAXS/microRaman I.:.-,.ID13
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| ' " SAXS/WAXS wmp long-range order

T"" RAMAN mm) olecular information

~1 um laser spot
<1 pm X-ray spot

SR microbeam

beamstop

pierced parabolic mirror

Davies et al., APL (2005) 87, 264105-1



remote probe with stand-alone laboratory-based
interchangeable optics and microscope and spectrometer
occasional relocation option
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Imaging lllumination
e Particle
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Gradient force trap
obtained by tightly focusing a CW laser
beam through a high NA objective

f

7\ VobjeciveLens  Laser Ashkin et al., APL (1971) 19, 283

" Dichroic Beam Splitter Ashkin, et al Optics Letters (1986) 11, 288

To Imaging System

F= Q
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(0 dimensionless efficiency coefficient
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light speed



Schematic optical tweezers set-up
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SAXS/WAXS camera THE MICRO/NANG

---- IR laser @ 1064 nm

X-ray CCD

sam gﬁ%‘f in microfluidics cell -~ |

phase programmable modulator --=--=7 CCD

—  X-rays

DOE: diffractive optical element

liposomes Cojoc et al., APL (2007) 91, 234107-1
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