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► Malte Vassholz, "Holographic Imaging with Anisotropic Beam Properties": Poster 75
► Mareike Töpperwien, "Propagation-based phase-contrast tomography of neuronal tissue": Poster 204
► Martin Krenkel, "X-ray WG imaging for the observation of single cells in the whole organ": Poster 210
► Jesper Wallentin, "Bragg coherent x-ray diffractive imaging of a single InP nanowire": Poster 336
► Jakob Soltau, "Efficiency simulation and measurements for MZP hard X-ray imaging": Poster 337
 T. Salditt et al., J. Synchr. Rad. 22, 2015

More GINIX can be found at …

What's GINIX?
Göttingen Instrument for 
Nano-Imaging with X-Rays

dedicated endstation for coherent nano-diffraction and imaging at P10, EH2

unique feature: combining KB focusing with waveguide optics 
 resulting in unparalleled clean and coherent wavefronts, 
 ideally suited for quantitative near-field phase retrieval

flexible and yet robust configurations with live analysis

stepper motors, stick-slip and scanning Piezos; adjustable air-bearing tomo axis

world resolution record in propagation based phase contrast: 22 nm 
 M. Bartels et al., PRL 114, 2015

Upgrades and Improvements
New Kirkpatrick-Baez focusing mirrors (JTEC)

height deviation simulated far-field measured far-field

nominal focus 
≈300 nm × 300 nm

beam size / 
coherence length 
controlled via 
slits / guard slits

High-NA Multilayer Zone Plates: few-nm focusing
undulator slit prefocus MZP Sample BS Detector
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see also: 
Jakob Soltau 
Poster 337

fabrication with PLD and FIB sub-5 nm first imaging results 
gives thin & accurate layers focus (2D) M. Osterhoff et al., 
F. Döring et al., Opt. Expr. 2013 J. Appl. Cryst. 2015

Technical Specs
Cryo stream for beam 
damage protection

Apertures for KB 
scattering reduction

strobo-SAW imaging, 
time-resolved diffraction

financial support: 
BMBF: 05KS7MGA, 
05K10MGA, 05K13MG4; 
DFG: SFB 755

Energy range: 
 8 keV, 14 keV

Flux (partially coherent KB): 
 up to 1012 photons/s, 
 @ Si 111 mono

Beam sizes: 
 ~ 300 nm (KB) 
 ~   10 nm (WG) 
 ~     5 nm (MZP)

Detectors @ 0.5 & 5 m

- near-field & far-field ptychography 
- cont-tomo for fast aqcuisition 
- cont-STXM for fast scanning 
- live holographic reconstruction 
- live differential phase contrast 
- fluorescence mapping 
- bunch clock 
- close to S2 lab (E. Stellamanns) 
- in-situ optical microscopy

 sample environments 
 for biological cells

T. Reusch, PRL 113, 2014 
J.D.Nicolas, J.Appl.Cryst, 2014

Tapered waveguides for holography: 
efficient quasi-point sources / coherence filters

entrance and exit of tapered WG

simulated coherence filtering simulation of x-ray far-field; flux: 
M. Osterhoff, NJP 2012 guiding in tapered WG 1.7 × 1010 ph/s

-2 -1 0 1 2

1.0
0.8
0.6
0.4
0.2
0.0

1.0
0.8
0.6
0.4
0.2
0.0

-0.50 -0.25  0.00 0.25 0.50

-2 -1 0 1 2 -0.50 -0.25  0.00 0.25 0.50

1.0
0.8
0.6
0.4
0.2
0.0

    0.0   0.5   1.0   1.5   2.0 +0.5

no
rm

. i
nt

en
si

ty
, d

eg
re

e 
of

 c
oh

er
en

ce

no
rm

. i
nt

en
si

ty
, d

eg
re

e 
of

 c
oh

er
en

ce

(c) Focal plane

(f) WG +0.1 mm

1.0
0.8
0.6
0.4
0.2
0.0

(e) Inside WG

(d) Focal plane +1.0 mm

(b) WG filtered intensity

la
te

ra
l a

xi
s, 

y 
in

 n
m-250

-125

0

125

250
-1.0  -0.5   0.0   0.5   1.0

(a) HFM focused intensity

la
te

ra
l a

xi
s, 

y 
in

 n
m -500

-250

0

250

500

γ<0.4

γ>0.8

(+ noise)

γ<0.4
γ<0.4

γ>0.8

γ>0.8
(c) (d) (e) (f)

× 5 × 12.5

intensity

intensity

intensity

intensity

coherence

coherence

coherence

coherence

H. Chen, S. Hoffmann, T. Salditt, Appl. Phys. Lett. 2015; 
S. Hoffmann et al. (unpublished)

From our Users
Jesper Wallentin (Lund): in-operando nano wires

time-resolved hard 
x-ray detection using a 
single 100 nm diameter 
nanowire reveals 
characteristic carrier 
lifetimes of seconds, 
tentatively attributed to 
long-lived traps

J. Wallentin et al., 
Nano Lett. 14, 2014

John Miao (UC LA): in-situ nano-WAXS
grain rotation and lattice 
deformation during 
photoinduced chemical 
reactions revealed by 
high-resolution in-situ 
X-ray nanodiffraction from 
individual grains, time 
resolution ~ milli seconds

Z. Huang et al., 
Nature Mat. 15, 2015

I. Vartanyants (DESY), K. Giewekemeyer (XFEL)
structural properties 
of π-π conjugated 
network in polymer 
thin films studied 
by x-ray cross-
correlation analysis

K. Giewekemeyer et al., 
Biophys. J. 109, 2015

Kurta et al., 
J.of.Phys. 499

cryo-ptycho-tomo of yeast cells

reflected in the two-fold rotational symmetry of the intensity distribution at lower q [Fig. 1(b)].
In contrast to this, the (h00) peaks are hardly visible in Fig. 1(c). This indicates that alkyl
chains are mostly aligned perpendicular to the sample surface (edge-on orientation), while π-π
stacking is parallel to the surface producing the (020) ring. Note, the ensemble-averaged radial
intensity [Fig. 2(c)] shows the (h00) peaks comparable to the case illustrated in Fig. 2(a). At
this level, similar averaged features can be accessed by GIXD technique.

Figure 2. (a),(c) Ensemble averaged radial intensity ��I(q, ϕ)�ϕ�M and (b),(d) modulus of the

difference spectra |�C̃n(q)�M | calculated for two different samples.

Next, we performed the cross-correlation analysis on both datasets. The resulting difference
Fourier spectra �C̃n(q)�M are presented in Figs. 2(b) and 2(d). Although these Fourier spectra
were averaged over many diffraction patterns, they are defined by average nanoscale structural
properties of the sample due to the nano-sized x-ray probe applied in the experiment. For the
first sample the Fourier spectrum �C̃n(q)�M [Fig. 2(b)] has three local maxima for the Fourier
components of the orders n = 2, 4 and 6. These maxima are located at the same q values as (200),
(300) and (020) peaks on the average intensity curve ��I(q, ϕ)�ϕ�M [Fig. 2(a)]. The presence of
higher harmonics of n = 2 (up to n = 6) indicates a high degree of orientational order (similar
to bond-orientational order parameters observed in hexatic phase of a liquid crystal [15]). For

the second sample the Fourier spectrum �C̃n(q)�M has a strong maximum only at the position
corresponding to (020) ring. In this case, the strongest contribution is given by the Fourier
component2 n = 2, whereas n = 4 is significantly weaker, and n = 6 is about noise level.

These results indicate a coupling of the orientational anisotropy of different interplanar
distances associated with π-π stacking and alkyl side chains. Interestingly, for the mixed
orientation of domains the same Fourier components (with n = 2, 4 and 6) contribute to Fourier

2 The Fourier component of the order n = 1 also gives a non-zero contribution to the spectra in Figs. 2(b) and
2(d). The origin of this contribution will be clarified in the future work.

22nd International Congress on X-Ray Optics and Microanalysis IOP Publishing
Journal of Physics: Conference Series 499 (2014) 012021 doi:10.1088/1742-6596/499/1/012021
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GINIX upgrade – 
the nano-holo-tomo endstation at P10

1Institut für Röntgenphysik, Uni Göttingen, 2DESY Photon Science (P10 beamline)
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