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The Imaging and  
Microscopy Program  
The Imaging and Microscopy Program at Brookhaven 
Lab’s National Synchrotron Light Source II (NSLS-II) 
offers specialized tools for imaging and characterizing 
heterogeneous materials in both 2-D and 3-D. The 
program provides a suite of imaging techniques, 
which can be paired with spectroscopic analysis  
to study features ranging from the millimeter  
to nanometer regime.  

The program’s scientific focus 
is highly diverse, and includes 
studies on nanomaterials, 
energy conversion, biological 
structures, and climate science.

To Become a User:
www.bnl.gov/ps/userguide

Beam time at NSLS-II is available at no charge 
to researchers and it is granted through  

a peer-review proposal process.  
Proprietary access is also available  

at a full cost-recovery rate.
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Imaging and quantifying the 
morphology, structure, chemistry, 
elemental variations, and strain 

distribution of materials   



Understanding How Plant Roots 
and Fungi Live Together
Scientists developed a new application of infrared 
imaging to visualize and understand changes in the  
nutrient distribution in the root environment (rhizosphere)  
of a poplar plant grown with a symbiotic fungus species.  
Using this new application, the scientists showed that  
this symbiotic union—called mycorrhizha—between plant  
roots and fungi promotes the growth and development of  
both organisms involved. The results suggest that the 
fungus sequesters nitrate for the plant and transports 
it to the plant’s roots. The measurements enabled 
the scientists to map the concentration of nutrients, 
specifically the nitrate distribution in the rhizosphere. 
Reference: Anal. Chem., 89, 4831−4837 (2017) 

Scientists Validate Function  
of Plant Gene Encoding  
Manganese Transport Protein 
Understanding how micronutrients are transported 
between cells is key to developing crops with higher 
agronomic and nutritional value. Scientists used 
x-ray fluorescence tomographic imaging to visualize 
the function of a manganese-specific transporter 
in embryonic Arabidopsis plants. This noninvasive 
imaging technique allowed the researchers to compare 
the nutrient localization between wild type and loss-of-
function mutants, whose transporter gene was missing.  
By comparing the elemental distributions, scientists 
were able to validate the function of a gene that 
encodes a manganese transport protein in plants.
Reference: Scientific Reports, 7:11024 (2017)

beamlines
Hard X-ray  
Nanoprobe

The Hard X-ray Nanoprobe (HXN) beamline offers 
scientists a highly advanced suite of analytical tools 
for imaging and characterizing complex materials at 
the nanoscale. HXN provides world-leading spatial 
resolution, unique detection capabilities, and analytical 
tools that allow scientists to study the structural, 
elemental, chemical, and crystalline properties of  
their samples with an unprecedented level of detail. 

X-ray Fluorescence  
Microprobe

The X-ray Fluorescence Microprobe (XFM) beamline 
offers scientists unique and versatile tools for 
characterizing elemental abundances and chemical 
speciation in heterogeneous materials. XFM spans a 
broad energy range and is designed for multimodal 
and mesoscale imaging, as well as spatially-resolved 
spectroscopy of biological, environmental, and 
geological samples.

Submicron Resolution  
X-ray Spectroscopy 

The Submicron Resolution X-ray Spectroscopy (SRX) 
beamline provides world-leading x-rays for studying 
complex, natural, and engineered systems using 
advanced imaging and spectroscopy techniques with 
sub-micron spatial resolution. The expertise of the 
SRX staff is aligned with the beamline’s diverse user 
community, which ranges from environmental and life 
sciences to materials science and energy conversion.  
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Tender Energy X-ray  
Absorption Spectroscopy 

The Tender Energy X-ray Absorption Spectroscopy 
(TES) beamline provides advanced microscopy and 
microbeam spectroscopy tools for investigating the 
detailed structure of materials using tender (1-5 keV) 
x-rays. TES offers user-tunable spatial resolution as well 
as in situ electrochemistry, and primarily serves the 
energy, environmental, climate, and planetary sciences. 

Full Field 
X-ray Imaging

The Full Field X-ray Imaging (FXI) beamline offers 
advanced capabilities for studying the morphology 
and oxidation states of dynamic systems in 2-D and 
3-D. FXI is specialized in in situ and operando studies 
of energy storage devices, as well as environmental, 
biological, and materials science samples. 

Bragg Coherent 
Diffraction Imaging 

The extremely high spectral brightness of NSLS-II 
offers perfect conditions for novel imaging techniques 
such as coherent diffraction imaging. The Imaging 
and Microscopy Program is currently developing 
a beamline using this novel approach to reveal 
structures in 3-D at extremely high spatial resolution.
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