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Summary 

More than 20 years’ experience in the fields of superconducting magnets, superconducting 
RF accelerating modules and cryogenic systems. Board knowledge of EM, FEA, fluid 
dynamics and thermodynamics and extensive experience of hardware in large accelerator 
complex. Experience on managing large engineering project from design to install. 
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Licensed professional Engineer (Mechanical Engineer) in TN, US since 2012.  License ID 
115429 
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Selected Engineering Projects 
Following are the large scale superconducting device and cryogenic system I led the 
engineering and delivered.  

 
SUPERCONDUCTING RF  
ReA3 β=0.085 QWR Cryomodule.  
The ReAccelerator ReA3 is a worldwide unique, state-
of-the-art reaccelerator for rare isotope beams. Beams 
of rare isotopes are produced and separated in-flight at 
the NSCL Coupled Cyclotron Facility and subsequently 
stopped in a gas cell. The β=0.085 QWR Cryomodule is 
the third cryomodule consists of 8 QWR resonators and 
3 9-T solenoids. All technologies used on this module 
are in-house developed. All 8 QWRs performed beyond 
design gradient and Q0 with compact FPC design. Well 
engineered top down cryomodule design allows cold 
alignment adjustment and quite operation on top of 
mezzanine.   
 

 

 

FRIB QWR Cryomodules 
Novel FRIB bottom-up design. Optimized cavity design 
and cutting edge processing technique yielded high Q0 
and high gradient performance. Unique two primary 
cryogenic circuits allow QWRs and focusing solenoids 
run at different temperature levels and provide 
flexibility of operation.  Innovative strong back at room 
temperature provide precise alignment of cold cavity 
string and cut down alignment efforts. Local magnetic 
shielding with value engineering provides a low cost 
solution. Excellent manufacture engineering allows 
efficiency and short assembly time, low overall cost 
and high quality. FRIB cryomodule presents the state of 
art design among the SRF society. 
 

 

 
FRIB β=0.085 QWR Accelerating Cryomodule 

FRIB HWR Cryomodules 
30 HWR cryomodules utilize the same bottom up 
concept yet with additional engineering challenges: 1) 
higher Q0 requirement, 2) high gradient with smaller 
bandwidth against Lorenz detuning and microphonis, 
3) high power FPC and mechanical tuner can provide 
large tuning range and 4) stringent magnetic shielding. 
Well balanced design of FRIB HWR cavities minimize Ep 

 

 



and Bp and multipacting and provide all the provisions 
to allow thorough surface processing. MP reduced 
coupler design with innovative solution to apply high 
voltage bias allows reliable operation at high RF power. 
Pneumatic tuner without guide bushing provides 
smooth tuning and maintenance free solution. FRIB 
HWR cryomodules are the first large scale HWR linac in 
the world provides the accelerator society important 
data and engineering proof of concept. 

 
FRIB HWR cryomodules and view of linac 

(324 resonators in 46 modules all in 
operation) 

 

SLAC LCLS-II HE SRF Gun 
The high-energy upgrade of the Linac Coherent Light 
Source II (LCLS-II-HE) will extend the X-ray energy range 
up to 20 keV.  The goal is to produce low emittance (0.1 
mm∙mrad) electron bunches (100 pC/bunch) and 
accelerate 30 μA beams through the superconducting 
linac to 8 GeV.  A low-frequency superconducting radio-
frequency photo-injector (SRF-PI) will be a key aspect of 
the upgrade.  An SRF-PI cryomodule with a 185.7 MHz 
Quarter-Wave Resonator (QWR) for operation at a 
cathode field of 30 MV/m and a cathode system 
compatible with high quantum efficiency photo-cathodes 
operating at 55-80 K or 300 K are currently being 
developed.  

LCLS-II HE SRF Gun cryoomodule 3D Module 



SUPERCONDUCTING MAGNETS  
Large Scale Superconducting Dipoles  
The 30 degree superconducting dipole is one of 
the most challenge devices in beam dump vessel 
of FRIB target hall. This 2T large superconducting 
sector bending magnet is required to have a high 
field homogeneity in a large window (0.24m 
X0.5m),  operate in high radiation environment 
and shielding ~10kW beam heating, have remote 
handling features and installed in vacuum with 20 
Ton crane. This made traditional engineering 
design no longer applied. A novel supporting 
structure for cold mass without links made 
remote handling possible; a set of low profile 
cooling panels designed to intercept beam 
heating and made superconducting coils safe in 
such harsh environment and special design and 
shaped air filter in pole tip to guarantee field 
profile.    
 

 
120Ton SCD1 2-T 30-degree Superconducting 

Dipole at Test stand, FRIB, MSU 

Large Scale Superconducting Quad 
Triplets 
FRIB cold iron quad triplet features with a 600 
mm large bore and 3 superconducting quads with 
a max field gradient at 9 T/m and high field 
quality. The 26 Ton 4K coldmass, high EM force 
between quads and multipoles, and thermal 
mismatch of large steel structure made this 
magnet a great challenge of engineering and a 
state of art design. 
 
 

 

 
Cold Iron Quad Triplet for FRIB Fragment 

Separator, FRIB, MSU  



36T Serial Connected Hybrid Magnet* 
The novel hybrid magnet consists of Florida-Bitter 
resistive coils (insert) and a set of 
superconducting cable-in-conduit conductor 
(CICC) coils (outsert). The resistive insert and the 
superconducting outsert are electrically 
connected in series and powered by 14 MW 
power supply. Strongest NRM magnet in the 
world. High magnetic field and high operation 
current requested most advanced 
superconducting material performance.   
* Project I didn’t led but participated and made important 

contributions. 

 

 
36T SCH at National HighMagnet Field Lab  funded 

by NSF 
 

LARGE SCALE CRYOGENIC SYSTEM 
 
FRIB SRF Testing Facility Cryogenic 
System 
A completed cryogenic solution tailored for FRIB 
cryomodule production needs and MSU R&D 
program. System featured a 900W helium 
refrigerator, 3 vertical test apparatus, 1 
cryomodule bunker and purifier. The system can 
support multiple cryogenic tests at 4k and 2K and 
operated highly efficient and reliable in the last 5 
years. Only 4 such scale facilities exist in the nation 
(Jlab, SNS, Fermi and MSU). 
 

 
Cryogenic system at SRF high, FRIB, MSU 

SNS CTF Cryogenic system, ORNL 
A cryogenic system designed to support 
cryomodule maintenance repair and R&D program 
at Spallation Neutron Source. The system includes 
a 640W 4K helium refrigerator and 10 g/s 2K 
pumping. The customized process design allow 
testing of vertical dewar, horizontal test apparatus 
and cryomodule.  The system played import role 
to repair program of SNS cryomodules and R&D 
program of Proton Upgraded Project at SNS. 

 
Cryogenic testing facility, SNS, Oak Ridge 



 
 
 
PATENT 

 Method for making a composite high-temperature superconductor     Patent number: 
8637433  

 Solderless cable-in-conduit-conductor (CICC) joint Patent number: 7977573  
 
 

 

Review committee 
 
• DOE CD-1 Independent Project Review of Proton Improvement Plan- II Project, Fermi 

National Lab, Dec 2017 
• DOE Independent Project Review of the Proton Improvement Plan- II Project at Fermi 

National Lab, Dec 2018 
• Spallation Neutron Source (SNS)  Proton Power Upgrade Project Superconducting Linac 

Systems Final Design Review, Oak Ridge National Lab, 2019 
• Spallation Neutron Source  (SNS) Cryogenic Moderator System Review, Oak Ridge National 

Lab, Jan 2020 
• DOE/SC CD-2/3a Review of the Proton Improvement Plan –II (PIP-II)  Fermi National lab, 

Jan 2020 
• Director’s Review of the Spallation Neutron Source  (SNS) Proton Power Upgrade Project, 

Oak Ridge National Lab, June 2020 
• Electron-Ion Collider Conceptual Design Review, Brookheaven National Lab, Nov, 2020 
• SNS Accelerator and Target Advisory Committee 2021-Current 

 
 

CONFERENCE AND WORKSHOP  
 
• Technical Section Chair of Cryogenic Engineering Conference and International Cryogenic 

Materials Conference  2011, Spokane Washington, USA 
• 28th Linear Accelerator Conference  local organization committee member, East Lansing, 

USA 
• 2021 International Conference on RF Superconductivity, local organization committee 

chair 
• 2023 International Conference on RF Superconductivity, local organization committee 

chair 
 

PROFESSIONAL SERVICES 
 

http://patents.justia.com/patent/8637433
http://patents.justia.com/patent/7977573


• Referees of journal “cryogenics”, cryogenic engineering conference proceedings, 
Applied Superconductivity Conference proceedings and International Cryogenic 
Materials Conference proceedings. 

• Reviewer of US Department of Energy Nuclear Physics (NP) SBIR/STTR proposals 
 
INVITED CONFERENCE TALKS  
 
2023    APS April Meeting 2023, Title “The Facility for Rare Isotope Beams: Technologies and 
Beam development” 
2021 2021 International Conference on RF Superconductivity, Virtual Conference, Title 
“Completion of FRIB Superconducting Linac and Phased Beam Commissioning” 
2020 2020 Americas Workshop on Linear Colliders, Title “Potential MSU Contribution to ILC” 
2017 2017 International Conference on RF Superconductivity, Lanzhou, China, Title “Progress 
of FRIB SRF Production” 
2016  28th Linear Accelerator Conference, East Lansing, US, Title “FRIB cryomodule design and 
Production” 
2016 2016 North American Particle Accelerator Conference, Chicago, US, Title “SRF 
Development and Cryomodule Production for the FRIB Linac” 
    
Ph. D. DISSERTATION 
 
“Velocity Field Measurements of He II Forced Flow Using the Particle Image Velocimetry Technique”, Florida State 
University, US, 2007 
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