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Presentation of the newsmall angle xray facility
of the group NEUTRONSCATTERING/IFF of
Prof. Dr. D. Richter

Connection to small angle neutron scattering

Dr. W. Pyckhout-Hintzen

Different contrast-
conditions (n,x) allow
different studieson 1 sample:

NanoSTARU: What is new

Sample can be 
investigated 

under vacuum 
or atmospheric 

condition

Motorized 
reference sample 

holder

Collimation systems for high flux , 
high resolution or Nanography

Sealed 
X-ray 

tube and 
RAG 

available

D8 based electronics

Improved 
alignment 
concept

Integrated radiation safety
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Old compact NANOSTAR
: strong divergence
: 0.015<q<0.3 A-1 (dmax=418A)
: continual vacuum system
: Göbelmirrors oxidizable
: sealed-tube limit

New extended NANOSTAR
: strongly reduced divergence
: strongly reduced background
: 0.004<q<0.3 A-1 (dmax=1600A)
: vacuum Göbelmirror compartment
: air/vacuum sample chamber
: rotating anode (flux*10)

NanoSTAR: some details

0.75mm 0.4 mm

1 mm

cross-coupled 
Göbel mirrors

3-pinhole
collimation system

2D
detector

sample

beamstop

evacuated sample
chamber and beampath

automated
xy-sample stagex-ray source

computer-controlled
reference sample holder

Distance 1 st – 2nd pinhole: 92.5 cm Distance 2 nd – 3rd pinhole: 48.5 cm
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X-ray source with 
X-coupled Göbel Mirrors

Sample chamber 2-D detector
And beam stop

Versatile Pinhole
optics

High-flux optimized versatile 2D-spectra
collimation external fields…      (anisotropy)

0.004 / 15719.1931HR, 1.8 
mm

0.005 / 12578.1947HR, 2.0 
mm

0.006 / 10478.0956HR, 2.2 
mm

0.01 / 6288.0928HR, 4.2 
mm

0.01 / 62819.912780HV, 4.2 
mm

qmin [Å -1] / d 
[Å]

I-blank 
[cps]

I-GC 
[cps]

Optimized
Collimation

Optimized
low angle
region

Some details
of optimization:
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AgBh before
(large pinholes, BS 4.2mm)

http://srs.dl.ac.uk/NCD/station82/silver_behenate.html

AgBh
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AgBh NOW
(small pinholes, BS 1.8mm)

http://srs.dl.ac.uk/NCD/station82/silver_behenate.html
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Example : Soft-Hard Nanocomposites: silica/latex

same local structure

D11

q(Å-1)

I(cm-1)

Aggregation numbers:  

>5500 pH 4 

90  pH   7

6    pH 9

identical volume fraction 
F = 5% !

0.1

10

1000

105

0.001 0.01 0.1

2RC

2RMic

Accessible :          nanostarU nanostarC

strained

neutrons

Example: deformed silica/rubber networks

Reinforcement on different length scales
in different phases

Hard-phase Soft-phase
Not polymer-sensitive                          sensitive to both

x
n

Strain-dependent
aggregates

Isotropic
Sub-units

SYNERGY
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Overstrain

Orientation
PEO ?? cryst.Interaction

Example : Sheetlike silicate nanocomposites

Example : Drug Delivery

+

1ml 
DNA

1ml 
Ca3(PO4)3

1ml 
DNA

1ml 
DNA

1ml 
Ca3(PO4)3

1ml 
Ca3(PO4)3

1ml 
DNA

+ +

Efficiency: Model:

5%

10%

15%

? :
Yes/No?
What?

DNA & Calcium Phosphate Scattering Contrast
SANS: No SAXS: Yes


