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Energy and Photon Sciences Snapshot

EPS by the numbers (2017)

ÅPeople: >600

ÅBudget: ~$171M

ÅPublications in Peer Reviewed Scientific Journals: 
789

ÅPatents/Appications: 17

ÅUsers (1600 in 2017; about 1900 in 2018)
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DOE Energy Sciences Mission 

BNL 

Facilities
CFN/Nanoscience

ISB

Partners/Joint Appointments

BNL Core Programs
NSLS-II

CSI

ÁBrookhaven Focus: Materials for Energy Systems

ÅMaterials for Energy (including Quantum Materials)

ÅComplex Catalysts for Chemical Conversion

ÅEnergy Storage (partnership with Stony Brook University)

ÅEnergy Efficiency and Electric Grid R&D

University                      National Lab                         Industry                New York State

Energy 

Technology
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World-Leading 
Facilities
NSLS-II and CFN
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NSLS-II
World leading synchrotron light source
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NSLS-II: World Leading Synchrotron X-Ray Facility

Delivered On-Time Under-Budget

Å$912M Construction (7 beamlines)

Å28 operating beamlines in FY19

Å30 more to build for full capacity

Scientific frontiers

ÅImaging science (including 
complementary x-ray and cryo-EM 
for biomaterials) 

ÅSpectroscopy and scattering 

>1300 Users in 2018
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NSLS-II has a strong and productive User program

Å> 1300 Users in FY18

Å30% of whom used more than 

1 beamline (one used 5!)

Å55% had never used NSLS-II 

before

ÅBeamlines oversubscribed by 

up to a factor of 4

ÅSynchrotron course taught at 

Yale and 5 MSIs

ÅInnovative access modes: 

BAGs and multi-facility 

proposals (NSLS-II ïCFN and 

NSLS-II ïORNL

115

477

1037

1312

0

200

400

600

800

1000

1200

1400

FY15 FY16 FY17 FY18

*

* As of August 30, 2018

8



Imaging of strain and stacking defects in a III-V nanowire

SEM image of nanowire with diffraction
geometry (left) and cutouts from 3D images
sensitive to stacking defects (right).

M.O. Hill et al..  Nano Letters. (2018)

Scientific Achievement
In a single III-V nanowire, the 3D distribution of 
both strain and stacking defects was measured 
using coherent x-rays with 3nm resolution, 
revealing structural heterogeneity from nano- to 
micro-meter scales.

Significance and Impact
Structural features that determine the 
performance of advanced optoelectronic 
nanodevices can be imaged by a new coherent    
x-ray Bragg ptychography method suitable for 
studies in operando.
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E. Nazaretski, Y. S. Chu, et al.

X-ray Imaging

Smallest spot in working x-ray microscope 

in the world (12 nm x 12 nm resolution)!

Award Winning MLL design

2017

K. Allen (Boston Univ), B. Imperiali (MIT), L. Miller 

(BNL), whole HXN Team

Å Collaboration between NSLS-II, MIT 

and BU achieved the highest 

resolution 3D x-ray image ever 

taken of a life science sample. 

Å Showing Er tag on surface of E-coli 

bacterium

E. Coli Bacterium

Er Distribution

500 nm

20 nm voxel, 0.1 sec/pixel dwell
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IMAGING  SCIENCE: Multi-scale, multi-energy range, multi-modal
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F
ie

ld
 o

f 
V

ie
w

10 nm 100 nm 1 um 10 um

10 um

100 um

1 mm

10 mm

100 mm

1 nm

HXN

FXI
TES

500 nm

Fe 

Ca

50 mm

1 A

Cryo

EM

MX

LiX

11



The EM Revolution 

Frankenstein et-al Structure 
(2012), 6, 1097-1106 

In the past three years, it has become feasible to obtain atomic resolution with 
cryo-EM for the first time. This is sparking a revolution in structural biology.   

Yan  et-al Science (2015), 349, 
1182-1191 

Ex: Splicesome

2008 20152012

Hacker et-al, Nature Structural & Molecular Biology
15, 1206 - 1212 (2008)
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