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Graduate Students

SCGSR FellowsKate Page
NScD and UTK-MSE

Flora Meilleur

NScD and NCSU-

Biochemistry

Student Interns

Abbie      Harvey           Ramon         Michael    Cade 
Neill Campos-Chaves Zimmermans  Broud Abbott 
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Powder Diffraction Group Mission
Advance NSD’s Powder Diffraction Group to be the 

world leader in neutron powder diffraction techniques
for materials development and discovery in energy 

materials, quantum matter and multifunctional materials
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Single-Crystal Neutron Diffraction Mission

Delivering world-class neutron diffraction 
capabilities that enable physical, 

chemical, and biological studies of 
structure and function of materials.
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WAND 2019 WAND22016

Timeline in the User Program: NSD Powder Diffraction Group

2009

2012

2010
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Single-Crystal Diffractometer Timelines at HFIR     & SNS

TOPAZ

SNAP

CORELLI

MaNDi

WAND                                                                  WAND2

IMAGINE

FCD                                                                 DEMAND

2009

2011

2013

2015

2019

20192011

2013
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Stuart Calder (100%), IS
Clarina dela Cruz (25%), IS
Keith Taddei, (50%), IS
Malcolm Cochran , SA (100%)

HFIR HB2A: Constant wavelength powder 
diffractometer with extreme sample 

environments and polarization 
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HB-2A Commissioned Sample Environments

Ultra-low temperature 

10 multi-sample 

change to <0.3 K

1.5 K 3-sample 

changer cryostat 

with helium autofill

Low and ultra-low temperature and magnets

4-700 K CCR 

with 3-sample 

stick option

Dilution Refrigerator (50 mK) and 3He

(300mK) insert options compatible with 

magnetic fields and pressure cells

High pressure 

cells >2 GPa

Cryomagnets to 8 T

Pressure

High temperature

Air and vacuum 

furnaces to 1200 oC

Gas pressure to 

6kbar

Sample changers for  0.3 – 300 K
Electric field

High Voltage Vmax = 10 kV
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HB2A and Sample Environment delivers new multiple 
sample changers for 3He mk temperatures and the magnet

10 samples on the ACV, 

cooled down to ~300mK

3 samples on MAG-I, down to 1.6K and 6T

Malcolm Cochran

Josh Pierce
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Instrument Developments: Pushing towards the forefront with 
unique and challenging experiments
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Matthias Frontzek (50%), 
IS Yan Wu (50%), IS
Keith Taddei (50%), IS
Emily Kroll (50%), SA)

HFIR HB2C WAND2: US/JAPAN Wide 
Angle Neutron Diffractometer
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60 9.94 1.18

10 10.8 2.52

1 29.2 11.6

0.1 58.5 34.0

0 50 100

0

20

40

Si-Standard

 0.1s

 

 

In
te

n
s
it
y
 (

a
rb

. 
u
n
it
s
, 
n
o
rm

.)

2

WAND² collects data in Event-mode; 
Measurement time of seconds is 
sufficient for refinement, milliseconds to 
track changes

Fast Powder diffraction

Matthias Frontzek (100%), IS 
Yan Wu (50%), IS
Keith Taddei (50%), IS
Emily Kroll (50%), SA)

Germanium

Support pillar shadow

Background

Diamond

µg single 
crystals can be 
measured on 
WAND²

Low Background high flux single 
crystal diffraction

Pr2PdSi3 single crystal showing 
multiple k Skyrmion structure with 

k~(1/20,1/20,0)

16 GPa achieved using PE –
Solved long standing question in 
Ge phase diagram

16 GPa

HFIR HB2C WAND2: US/JAPAN Wide Angle 
Neutron Diffractometer



1414

Instrument Developments: Pushing towards the forefront with 
unique and challenging experiments
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WAND2 team worked with researchers from Iowa State University (Jonghyun Lee, Sai 

Katamreddy, Brayden Berg) to install and run the Solution Electrostatic Levitator (SEL) 

The effort was complimented by thorough testing and safety discussions with HFIR support 

staff

ORNL Support: Dante Quirinale, Emily Kroll, Lisa Fagan, Scott Byers, John Carruth, Katie 

Andrews, Brandon Coday

WAND2 successfully tests the solution electrostatic levitator

the successful 

levitation of a solution 
droplet will enable the

study of the 

nucleation process in 
the sample

Matthias 

Frontzek
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Instrument Publication Analysis

Total Publications: 670
(No. 1 instrument in ORNL)

Instrument H-Index: 60
(No. 1 instrument in ORNL)

Publication Impact: 29% publications 
with  high impact factor 

SNS–POWGEN: General-purpose powder 

diffractometer Powder Diffractometer: crystal 

structure, magnetism and local structure

Qiang Zhang (100%), IS 
Alicia Manjon-Sanz (100%), IS 
Cheng Li (50%), IS 

Thomas Proffen (50%), IS
Melanie Kirkham (100%),SA
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Qiang Zhang (100%), IS 
Alicia Manjon-Sanz 
(100%), IS 

Melanie Kirkham 
(100%),SA

Resolution: Δd/d ~ 1-25 x 10-3

Determine the complicated magnetic structure,

Physcial Review Materials 4, 044405 (2020). 
gas-handling system (AGES) to 
enhance the synthesis science

Chemistry of Materials, 

2018 

Cheng Li (50%), IS 
Thomas Proffen (50%), IS

Instrument Publication Analysis

Total Publications: 670
(No. 1 instrument in ORNL)

Instrument H-Index: 60
(No. 1 instrument in ORNL)

Publication Impact: 28% publications 
with  high impact factor 
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Instrument Developments: Pushing towards the forefront with 
unique and challenging experiments
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Melanie Kirkham
POWGEN SA Matt Rucker

Sample Environment

• At Powgen they tested a new 

gas-loading stick for CCR-17, 

designed and built by Sample 

Environment Group’s Matt Rucker. 

• The stick uses a carbon fiber tube, 

instead of the standard stainless, 

for lighter weight and reduced 

thermal mass to hopefully allow 

for faster heating and cooling.

Powgen has New gas-loading stick for Janis top loading cryofurnace
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SNS BL1B NOMAD: Nanoscale-Ordered Materials Diffractometer

• NOMAD is the fastest neutron diffractometer

• NOMAD is a diffractometer using a large bandwidth of neutron energies and extensive 

detector coverage to do structural determinations of local order in crystalline and 

amorphous materials. 

• NOMAD was designed for studies of a large variety of samples ranging from liquids, 

solutions, glasses, polymers and nanostructured materials to long range ordered 

crystals. 

• NOMAD gives an access to:
• high-resolution pair distribution functions 

(PDF)
• small-contrast isotope substitution 

experiments
• small sample sizes
• parametric studies and in-situ diffraction.

Joerg Neuefeind (100%), IS 
Jue Liu (100%), IS 
Cheng Li (50%), IS
Michelle Everett (100%),SA
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SNS-NOMAD: Nanoscale-Ordered 

Materials Diffractometer

Joerg Neuefeind (100%), IS 
Jue Liu (100%), IS 
Cheng Li (50%), IS
Matt Tucker (SH)
Michelle Everett (100%),SA

Instrument Publication Analysis

Instrument H-Index: 59
(No. 2 instrument in ORNL)

Publication Impact: 34% publications 
with  high impact factor 
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Instrument Developments: Pushing towards the forefront with 
unique and challenging experiments
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Jue used discretionary time to collaborate with 

ORNL-NTRC’s Charl Jafta in measuring the FIRST 

in- operando Neutron Diffraction of Electrode 

Materials in All-Solid-State Li-Ion Batteries

NOMAD runs FIRST in-operando experiment on a solid state battery

Charl Jafta 
(EEID/NTRC)

Jue Liu 
(NSD)
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The MAIL-IN Program at POWGEN AND NOMAD

150-170 samples per year
using PAC (Powgen Auto Changer)

Runs on Specific datesRuns as samples show up

Yearly Average: 
62 proposals
51% of ALL Proposals

44%

54%
53%
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2019 2020 2021

Yearly Average: 
68 proposals
53% of ALL Proposals

47%
58%

55%

250-350 samples per year
using the NOMAD shifter
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Fraction of Papers and Beamtime for the Mail-IN Program

% of Total Publications 
% of Total NOMAD Beamtime
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The MAIL-IN Program at NOMAD and POWGEN
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HFIR HB-3A DEMAND: a Dimensional Extreme Magnetic Neutron Diffractometer 

Nuclear and magnetic structures as a function of T, P, B, and 

E, e.g., magnetic structures, phase transitions and possible 

accompanied structural changes, order parameters and 

exploring structural phase diagrams. 

Detector Upgrade Phase I completed
• Next generation Anger camera  with Silicon 

photomultipliers (Magnetic-field insensitive)

• Total 348 (vertical) mm x 116 (horizontal) mm 

detector coverage (1536 x 512 pixels)

• Column of three modules achieves vertical angular 

range of 50° at 30 cm distance to the sample 

position

• Pixel resolution of 0.65 mm

• Allows the instrument to run in a two-axis mode 

with access to a large reciprocal space volume

Sample Environment Upgrade
• Interchangeable 2-axis stage replaces 

4-circle goniometer for extreme 

environment mode

•Ability to use cryostats, cryomagnets, 

and ultra-low temperature devices

•Single-crystal diamond anvil cell
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HFIR HB-3A DEMAND - What’s new?
1. Oscillating collimator for complex sample environments designed, fabricated, and installed.

2. He-3 Polarizer lifting device designed, fabricated, installed, and commissioned; enables 
push-button switching between polarized and unpolarized mode.

3. Improved peak integration software for both 4-circle and 2-circle data collection modes.

4. Plan for post-HBRR instrument reconfiguration, extending incident beam path to reduce 
background and add more space for complex sample environments and polarizer.

5. 2 Huber goniometers acquired from MSTD to be used for spare parts.

6. Tested domed Anger camera prototype for the NTD Detector Group.
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Clockwise: S-Bender polarizer and flipper on instrument, 

drop-in 3He cell, in-situ pumping 3He cell on the beam 

line. The first spin density map with 3He cell polarizer.

Polarized Neutrons at HFIR HB-3A

flipper

S-bender 

supermirror 

polarizer EuTiO3
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Cao H.B., Chakoumakos B.C., Andrews K.M., Wu Y., Riedel R.A., Hodges J.P., Zhou W., Gregory R., Haberl B., Molaison J.J., Lynn G.W., "DEMAND, 

a Dimensional Extreme Magnetic Neutron Diffractometer at the High Flux Isotope Reactor", Crystals, 9, 5 (2019).

Four-circle mode Two-axis mode Newly enabled
extreme sample environments

Ultra-low temperature
T ~  0.05 to 700 K

High magnetic field 
H ~ -6 to 6 T (vertical) 

New large area detector allows out-of-plane coverage so the chi circle can be removed for the 2-axis mode 
making space for complex sample environments.

HFIR HB-3A DEMAND instrument – Detector Upgrade

Complex 
magnetism & 

structure

New quantum 
materials & 
phenomena

New Science

https://doi.org/10.3390/cryst9010005
https://doi.org/10.3390/cryst9010005
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TOPAZ

Crystal 
Logic 

Goniostat

SNS BL-12 TOPAZ is a high-resolution single-crystal diffractometer. Diffraction data

are recorded in event mode in 3D diffraction space together with the associated

metadata for parametric studies pi (T, E…).

(a) Layout of TOPAZ.

(d) A record number of 20
hydrides (pink) in a polyhydrido
copper nanocluster were located
using data measured from a 0.45
mm3 hydrogenated sample.

(c) Real‐time T-dependent 
neutron diffraction and 
photoluminescence revealed 
an order‐to‐disorder 
transformation of the organic 
cation in MAPbBr3. 

(b) 4-dimensional 
data showing peak 
splitting of a hybrid 
organic-inorganic 
perovskite MAPbBr3

at low temperature. 
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SNS BL-12 TOPAZ - What’s new?

1. 5K Cryogoniometer fully commissioned and in user program.

2. SBIR project with Christina Hoffmann. - Online Visualization and Data Discovery 
for Neutron Scattering Experiments with RadiaSoft LLC.  

1. New capability showcasing applied electric current with combined low 
temperature and magnetic field are being led by Feng Ye and Christina 
Hoffmann.

2. Data integration workflow improved (Zach Morgan and Xiaoping Wang)
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Bhargavi Krishna
DAQ, NTD

• The SBIR project for machine learning based 

automated sample alignment has 

demonstrated the first fully automated sample 

alignment on TOPAZ.

• Simple interface used to run the alignment.

• Bhargavi Krishna, Morgan Henderson worked 

with Stuart Calder, Christina Hoffman and a 

wider team at ORNL/Radiasoft.

• Next steps are to apply the alignment process 

to powder samples on HB-2A.

First Machine Learning Sample Auto-Alignment at ORNL Achieved 

Morgan Henderson
Radiasoft

Before: unaligned

After: aligned
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SNS BL-9 CORELLI: 
Single-crystal elastic 
diffuse scattering

T0 Chopper

SD Chopper

DD Chopper

Correlation Chopper: 

elastic discrimination

Sample Scattering Vessel: 

versatile sample environments

Area detector: high efficiency for 

a large Q coverage

Neutron Guide

Current detector 

coverage = 83%

vertical: +2            9° to -

26°

horizontal: +147° to -19°
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SNS BL-9 CORELLI - What’s new?
1. Radial collimator repaired, and position improved.  A second iteration of position 

improvement has been scheduled.

2. New bushings on sample sticks have reduced sample position wobble by an 
order of magnitude

3. 14 Tesla Magnet successfully tested.

4. Improved peak integration software developed, and workflow implemented 
(Zach Morgan and Feng Ye).

5. Improved detector calibration and wavelength dependent data reduction 
corrections (e.g., extinction) (Zach Morgan and Feng Ye).

6. New CORELLI Instrument Scientist: Arianna Minelli.

7. Led suite in publications past year.

8. First instrument paper in Nature.
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Access 
Control Gate

Instrument 
Control Station

100% Aperture

Filter Chamber

max

Flat Mirror Chamber

min

IMAGINE Instrument 
Shutter

QLD

Elliptical 
Chamber

Optical 
Rail

He filled Flight Path

Final Beamstop

HFIR CG-4D IMAGINE:  Image 

plate quasi-Laue neutron 

diffractometer
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Applications

• Macromolecular structure-
function

• Supramolecular crystallography

• Materials chemistry

• Optimized for unit cells to 150 Å

• Temperature range 4 – 450 K

Wavelength ranges:

2.0 Å - 3.0 Å 2.78 Å - 3.0 Å 3.33 Å - 4.0 Å

2.0 Å - 4.0 Å 2.78 Å - 4.0 Å 3.33 Å - 4.5 Å

2.0 Å - 4.5 Å 2.78 Å - 4.5 Å 2.78 Å - 10 Å

Flux: ~107 n s-1 cm-2; Divergence: h0.5, v0.6

Beam size: 2 x 3.2 mm2

Meilleur et al., Acta Cryst. D 69, 2157-2160 (2013)

HFIR CG-4D IMAGINE 
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HFIR CG-4D IMAGINE - What’s new?

1. Proof of concept for DNP shows progress with expected signal-to-noise gains 
for protein crystallography, obviating the need for deuteration.

2. Proposal for IMAGINE-X, with fully integrated DNP, real-time detectors, and 
modern goniometer being prepared. Need to convince management to 
commit to building full instrument.

3. Meanwhile, IMAGINE continues to support full protein crystallographic studies 
and screening of crystals for users.

Preliminary
Aligned

Preliminary
Anti-aligned
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SNS BL-11B MaNDi: Macromolecular Neutron Diffractometer 

40 SNS Anger Cameras surround the sample 

position giving 4.1sr detector coverage

MaNDi is a unique wavelength-resolved single-crystal Time-of-Flight diffractometer, designed for 

flexibility and high signal-to-noise data collection.  Several key instrumental parameters can be 

adjusted to match the parameters of the sample. These enable data collection on unit cell dimensions 

from 10 to 300 Å, for smaller molecules a dmin of 0.6 Å is achievable. 

•Beam Divergence 0.80 - 0.12°

•Δλ = 2.16 Å anywhere between 1-10 Å

•Variable Beam size 7 x 7 to 1 x 1 mm

•100-400K data collection available

•Open for user proposals since 2015

https://neutrons.ornl.gov/mandi

https://neutrons.ornl.gov/mandi
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SNS BL-11B MaNDi - What’s new?
1. SARS-CoV-2 protein crystallography research continues to have celebrated impact.
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Stuart
Matthias

Keith
Clarina

Jue
Qiang
Cheng
Xiaojian

Joerg
Alicia
Peter
Alex
Bo

Rebecca

The science of the Powder Group for 2022

Jue
Cheng
Alicia

Stephen
Alex

Rebecca

Stuart
Matthias

Keith
Clarina

Thomas
Bo 

Stephen
Pete

Xiaojian

Engagement with the NSD Science Initiatives

Chemistry, Geochemistry 

and Environmental 

Science (CGESI)
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Notable Publications
(Covers, High Citation, High Impact)

Jue Liu
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Notable Publications
(Covers, High Citation, High Impact)
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Notable Publications
(Covers, High Citation, High Impact)
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Notable Publications
(Covers, High Citation, High Impact)
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Environments

Instrument
Development

Software 
Development
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FUNDING: Energy Frontier Research (EFRC)

Kate Page

Stephen PurdyBo JiangPeter Metz
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FUNDING: SBIR

SMALL BUSINESS INNOVATION RESEARCH

Sarah Schlossberg and Stephen Wilke from 
Materials Development Incorporated (MDI) 
came to scope the integration of the aero-
acoustic levitator. This work is part of an 
ongoing SBIR project.

NOMAD welcomes SBIR collaborators from MDI,Inc in November 2021

Joerg 

Neuefeind
Michelle 

Everette

Dante 

Quirinale
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FUNDING: SBIR

SMALL BUSINESS INNOVATION RESEARCH

“AI Based Stabilization of Sample 
Environments” 

Jonathan Edelen & Stuart Calder, PI

Stuart Calder

• Develop a suite of machine learning based 
tools that can be used to automate sample 
alignment in a wide range of experiments 
using image data and other metadata about 
the experiment.

• Tools will be accessible in a browser-based 
GUI and Python-based libraries.

• Users will have access to pre-trained 
examples that have been validated and 
tested on experimental setups.
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AWARDS and Fellowships

• Fellow of American Crystallographic Association (2018)

• Fellow Neutron Scattering Society of America (2019)

• Fellow of the American Association for the Advancement of Science (2021)

• Presidential Early Career Award for Scientists and 

Engineers PECASE (2019)
• Neutron Scattering Society of America Exceptional 

Service Award (2018)
• DOE Office of Science Early Career Research 

Program Award (2015)

• Young Scientist Prize, International Union of Physics and Applied Physics, 

Commission on the Structure and Dynamics of Condensed Matter (2014)

• Early Career Research Award, UT-Battelle Awards Night (2014)

• 2015 ACA Margaret Etter Presentation Award in the category 

of Neutron Scattering
• 2016 NIU Dissertation Completion Fellowship



50

The Powder Diffraction Group’s Professional Memberships
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Leadership and Service in Professional Societies

Clarina dela Cruz
• Vice Chair , GMAG 

American Physical Society
• Argonne Photon Source 

Diffraction Beamline  Review 
Committee

• Session Chair for APS, ACA, 
ACS and MAGNA

• NSD Quantum Materials 
Science Initiative  
Coordinator

• Co-Chair ORNL’s Big Science 
Questions

Alicia Manjon-Sanz
• Chair Elect - Neutron Special Interest Group 

(SIG) Elect 2021

• SIG Chair 2022 for the American 

Crystallographic Association (ACA)

• Co-chair for WiNS

Yuanpeng Zhang
Topic editor for Materials journal

Thomas Proffen
• Co-Chair of Research Data Alliance IG 

Research data needs of the Photon and 

Neutron Science community 

• Commissioning Editor for Instrumentation 

and Materials for IUCr

• Co-editor for Journal of Applied 

Crystallography

• Member of editorial board of Zeitschrift fur 

Kristallographie.

• Member of the IUCr commissions on Neutron 

Scattering and Crystallographic Computing

• Program Committee member for IUCr 2020 

congress
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Matthias Frontzek
• US-Japan Cooperative Program on Neutron 

Scattering

• J-PARC Science Review Committee

• Chair, NSD High Temperature Steering Committee

• NScD Instrument selection process committee 

• NSD User experience metrics 

Kate Page
• NSLS-II High Energy Diffraction Proposal Review 

Panel,

• Session Chair ACA and International Union of 

Crystallography (IUCr)

• Consultant Member, International Union of 

Crystallography Commission on Powder Diffraction

Stuart Calder
• Chair of the APS Inelastic x-ray scattering Proposal review Panel (IXS-

PRP). 

• SIG chair for Powder diffraction  at ACA

• Session organizer for Pittsburgh Diffraction Conference, ACA and APS

• Organizing committee for GMAG APS

Leadership and Service in Professional Societies

Keith Taddei
• Executive committee 

member (Secretary) of 

ORPA 2017-2018

• ORPA Research 

Committee Vice-Chair 

2017-208 

• Session Chair APS March 

Meeting 
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Leadership in Professional Societies

Thomas Proffen

Executive Committee, International Union of 

Crystallography

IUCr contact to the American Crystallographic 
Association (ACA)

Clarina dela Cruz

Associate Member of the IUPAP

C9 Commission on Magnetism 

Topical Group on Magnetism and its Applications 

GMAG Chair Elect 2022-2023

GMAG Program Chair, March Meeting 2023
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Alicia Manjon-
Sanz

Cheng LiJue Liu

Keith Taddei

Leadership in Professional Societies
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Matthias will assumed the role of Lead 

Scientist for the HFIR HBRR projecton Dec 6, 

2021, splitting his time between this new 

position and as one of the Instrument 

Scientists for  WAND2

Matthias Frontzek

Matthias takes on Lead Scientist role for the HFIR 
Beryllium Reflector Replacement (HBRR) Project
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Workshops and Schools Organized
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2020-2021 Virtual Workshops and School
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2021-2022 Workshops and School

“Workshop 5: Materials Synthesis Science and 
Opportunities Aided by in-situ Scattering Tools”,
“Workshop S4: Quantum Materials Multiple Length 
Scales”,

2021 Joint Nanoscience and Neutron Scattering User Meeting August 9-12, 2021

October 20 to November 12, 2021

In-Person                                      July 10-22, 2022

HFIR and SNS at ORNL 

and APS and MSD at ANL
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Mentoring

Undergraduate
and High 
School

Students

Graduate 
Students

High School
Research 
Experience

Undergrad Higher Education 
Research Experience

GEM 
Fellowship

DOE Graduate Student 
Research Fellow

Graduate Higher 
Education Research 
Experience

Advanced 
Short Term 
Research 
Opportunity

Informal mentoring of Grad 
students

Thesis Committees

Alex Greenhalgh
Summer 2021

Jackson Wesley
Summer 2022

Caleb Cho
Summer 2022

Danielle Yahne(2021)
Colorado State Univ

Mentor: Stuart Calder

Paul Cuillier (2022)
Ohio State University

Mentor: Yuanpeng Zhang

Sreya Paladugu (2022)
UT–Knoxville

Mentor Cheng Li
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POWDER GROUP Spreading the Word on Neutrons, Science and More

POWGEN team hosted a visit from staffers 

of Sen. Blackburn and Sen. Haggerty’s 

office 

Clarina 
attended the 

virtual APS 
Leadership 
Meeting as 

Vice-Chair of 
the GMAG Unit

The new SNS video features our very own Daniel, 

Gabriela, Melanie and Alicia. 

Alicia, Matthias, Melanie and 

Michelle hosted NSF REUs

undergrads from Georgia 

Institute of 
Technology 
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POWDER GROUP Reaches Out!

Alicia Manjon-Sanz

Clarina dela Cruz Thomas Proffen

Team UT-Batelle



6262

Thomas leads first ORNL Science Accelerating Girls’ 
Engagement  (SAGE) Summer Camp

SAGE is an initiative across multiple laboratories and Thomas Proffen is the PI for ORNL.

Kate Page gave a talk on structure and materials science 

Michelle Everett gave a tour of SNS

Thomas Proffen

Kate Page
Michelle 

Everett

POWDER GROUP Reaches Out!
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Diffraction Section Vision Statement

SAFETY ● SCIENTIFIC EXCELLENCE ● DIVERSITY ● CAREER GROWTH

Grow across three neutron sources (HFIR, SNS, STS) world-

class diffraction capabilities that enable physical, chemical, 

and biological studies of structure and function of materials.
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BACKUP
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• The current Powder Diffraction Group was formed  after ORNL 
Reimagining,  bringing together the previous Powder Team with group 
Computational CIS and Group Leader

• The powder diffraction group delivers a large percentage of publications 
and unique users for the SNS and HFIR 

(24% of total SNS[27%] and HFIR[18%] instrument publications)

• The group delivers mail-in programs on NOMAD and POWGEN

• WAND2 is part of the US-Japan Collaboration for Neutron Scattering

POWDER DIFFRACTION GROUP: Our Story…
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