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2 From
 research to industry, ZEISS Xradia 3D

 X-ray m
icroscopy (XRM

) solutions are uniquely architected to 
facilitate quantitative understanding of m

icrostructure under both am
bient and in situ environm

ental 
conditions w

ithout destroying the sam
ple. This enables im

aging and tom
ography of m

icrostructures as 
w

ell as m
icro- and nanostructural evolution under a variety of conditions.

Industry-leading resolution, from
 synchrotron to laboratory. O

ur synchrotron heritage enabled us to 
develop superior lab-based XRM

. The Xradia Versa fam
ily, at true subm

icron spatial resolution 700 nm
 

and m
inim

um
 achievable voxel* size 70 nm

, and the Xradia U
ltra fam

ily at 50 nm
 resolution and 16 nm

 
voxel* are a new

 caliber of 3D
 X-ray m

icroscope. These system
s offer a distinct set of unique technological 

advantages beyond the lim
its of conventional m

icro- and nano-CT.
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: H
ig

h
est reso

lutio
n

 at 

a d
istan

ce  enabled by a tw
o-stage m

agnification 

architecture m
eans that you don’t have to com

-

prom
ise resolution for odd-shaped or large 

specim
ens. A

nd, sam
ples enclosed w

ithin in situ 

cham
bers can be im

aged at resolutions unm
atched 

by conventional m
icro-CT architectures. 

X
rad

ia U
ltra: R

each
 in

to
 th

e n
an

o
scale  

n
o

n
-d

estructively  w
ith the only laboratory hard 

X-ray m
icroscope that uses X-ray focusing optics 

to achieve 3D
 im

ages w
ith 50 nm

spatial resolu-

tion. A
t these length scales, im

aging in 3D
 over 

tim
e enables 4D

 studies that can be correlated to 

M
ulti-len

g
th

 Scale Im
ag

in
g

* Voxel (also referred to as “nom
inal resolution” or “detail detectability”) is a geom

etric term
 that contributes to but does not equal resolution, and is provided here only for com

parison. 

  ZEISS Xradia XRM
 specify on spatial resolution, the m

ost m
eaningful m

easurem
ent of an instrum

ent’s perform
ance.

Transilial bone biopsy
Trabecular node – segm

ented osteocyte lacunae
O

steocyte lacunar-canaliculi netw
ork

is possible w
ith ZEISS XRM

 non-destructive im
ag-

ing and capability for local tom
ography. 

In
 situ an

d
 4

D
 (tim

e d
ep

en
d

en
t) stud

ies 

for repeated m
easurem

ent of the sam
e sam

ple 

across varying conditions – pressure, tem
perature, 

hum
idity, current, etc. – in am

bient environm
ents 

or in situ cham
bers, w

ith high resolution even at 

large w
orking distance.

X
-ray visio

n
 enables 3D

 im
aging of buried struc-

tures at high resolution w
ithout sam

ple destruction,  

critical for intact electronics packaged devices 

and environm
entally sensitive m

aterials.   

dow
nstream

 destructive techniques also found in 

the electron m
icroscopy laboratory.

H
ig

h
est ab

so
rp

tio
n

 co
n

trast an
d

 un
iq

ue 

p
h

ase co
n

trast enable unparalleled im
aging 

quality, w
hether for soft m

aterials such as 

unstained tissues or low
-Z m

aterials like carbon 

fibers and polym
ers, w

ith the ability to differ-

entiate betw
een phases of sim

ilar density. 

M
ulti-len

g
th

 scale im
ag

in
g 

of the sam
e sam

ple across a w
ide range of 

m
agnifications – and from

 Xradia Versa to  

Xradia U
ltra to other high resolution m

odalities – 

1 m
m

200 µm
10 µm



200 µm

3 m
m

100 µm

20 µm

Porous Polym
er

H
igh resolution, high contrast  im

age during 
m

ulti-phase fluid  (CO
2  and brine) flow

Concrete

M
icron-scale fracture netw

ork in shale
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M
aterials Scien

ce

ZEISS 3D
 X-ray m

icroscopy solutions provide high resolution 

and high contrast im
aging of internal structures to enable analysis 

(finite elem
ent m

odeling, porosity characterization, etc.) of a 

w
ide range of m

aterials. Explore and quantify the evolution of 

m
icrostructure non-destructively via 4D

 and in situ experim
ents 

at resolutions never achieved before in the laboratory. 

N
atural R

eso
urces

From
 creation of digital rock m

odels to im
aging rock during fluid 

flow
 and geom

echanics experim
ents, ZEISS provides the highest 

resolution and contrast for detailed petroleum
 rock characterization 

ofcarbonates, shale, and com
plex sandstones. These core capabilities 

also enable 3D
 m

ineralogy studies in m
ining that include m

ultiphase 

particle  discrim
ination w

ith large volum
e statistics for m

ineral libera-

tion, exposure, particle dam
age and tailing analysis.
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25 µm

N
eural crest of chick em

bryo show
ing cellular 

distribution

Bum
ps Short D

efect

M
am

m
alian Brain Tissue

Voids in Through Silicon Vias (TSV)
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Life Scien
ces

By offering m
axim

um
 flexibility to tune absorption and propagation 

phase contrast m
echanism

s, ZEISS XRM
 solutions provide scientists 

w
ith the highest contrast for stained and unstained soft tissue dow

n 

to the cellular and subcellular level. 

Electro
n

ics

ZEISS Xradia X-ray m
icroscopes' architectural advantage in providing 

high resolutions at large w
orking distances enables subm

icron im
aging 

of large intact chips and packages, overcom
ing com

m
on lim

itations  

of 3D
 X-ray m

ethods. 



6 W
e m

ake it visib
le.

Proprietary optics and detector technology from
 

Carl Zeiss X-ray M
icroscopy overcom

e the shortcom
ings 

of conventional flat panel X-ray CT architecture. W
ith 

best-in-class resolution, especially at large w
orking dis-

tances  and sam
ple sizes, ZEISS provides the greatest 

flexibility for m
ulti-length scale im

aging and provides 

superior contrast for the w
idest range of m

aterials.

C
onventional 2D

-based approaches require serial 

or cross-sectioning that can result in dam
age and 

loss of data. ZEISS 3D
 XRM

 provide the m
ix of 

high-resolution, high contrast and large-volum
e, 

non-destructive sam
pling needed to advance 

science and innovation.

Segm
entation of M

aterials of Like D
ensities  

Phase Contrast – coral fossil in lim
estone

M
ulti-phase Im

aging  Segm
entation of crushed ore particles

Interior Tom
ography Crack propagation in refractory ceram

ic

M
ulti-length Scale Im

aging of Carbon Fiber (left) Xradia Versa at 1 µm
 resolution show

s voids; (right) Xradia 800 U
ltra at  

150 nm
 resolution  w

ith Zernike phase contrast provides detail 

1 m
m

1 m
m

10 µm

100 µm
20 µm

1 m
m

U
nique O

ptim
ized Contrast Solutions Spider fossil in am

ber  
(left) A

bsorption Contrast; (right) A
bsorption + Phase Contrast
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