List of top 2025 accomplishments for each facility:
MagLab Management
· Made key organizational hires to improve lab-wide efficiencies and facilitate an environment where science can flourish: Kayla West as HR Director, JJ Jacobs as Finance Director, Ali Bangura head of DC Field User Program & Instrumentation, and Julia Smith head of DC Field Facilities & Magnet Operations. Additionally, Steve Hill has become a Chief Scientist for Quantum. 
· Launched a lab-wide  Learning Initiative with a focus on growing the skills and competencies for the MagLab of the future. This Included an in-depth leadership training for all MagLab leaders and a dozen other training offerings throughout 2025. 
· Streamlined process improvements for personnel evaluations and hiring making them consistent, timely and growth focused. 
· Created an Employee Engagement Committee dedicated to fostering a positive, inclusive, and connected workplace. Through creative initiatives, events, and feedback-driven efforts, EEC aims to strengthen community, celebrate achievements, and support the well-being of all MagLab staff. This committee runs the lab’s annual Culture Catalyst Values Awards, a monthly MagBlab newsletter & other special lab-wide activities. 

Safety
· External Safety Review
In summer 2025, the National High Magnetic Field Laboratory (MagLab) underwent an external safety review, requested by the MagLab to meet the National Science Foundation (NSF) cooperative agreement requirements. The review included site visits to the main facility at Florida State University in Tallahassee, the University of Florida auxiliary sites (AMRIS and HBT), and the Pulsed Field Facility at Los Alamos National Laboratory. Findings confirmed that the NHMFL demonstrates a strong commitment to safety, with core programs that meet or exceed OSHA regulatory requirements and align favorably with safety program administration across peer NSF institutions.
· Arc Flash Training 
The MagLab partnered with Herzig Engineering to deliver specialized Arc Flash safety training for electrical workers. Following the training program, representatives from Herzig Engineering noted that the MagLab’s approach to electrical safety is among the best they have ever seen. This recognition highlights MagLab’s commitment to exceeding industry standards, ensuring staff are equipped with the highest level of training, and reinforcing its leadership in laboratory safety culture.
· Security Update: Badge-Only Access at MagLab
The MagLab is implementing a new badge-only access system, effective 24/7, to strengthen facility security. This measure follows recent events on the Florida State University main campus and is designed to provide staff, visitors, and collaborators with a higher level of security
· Badge Requirement: All personnel must use their badge to enter the facility.
· Visitor Access: Non-badged individuals will be required to obtain a visitor badge from front desk security staff.
· Kiosk Visitor Badging System: A new kiosk will verify identification before authorizing issuance of a visitor badge.
This enhanced access control program underscores MagLab’s commitment to safety and security, ensuring that our community can continue its work in a protected environment.

Advanced Magnetic Resonance Imaging and Spectroscopy (AMRIS) Facility
· Personnel: New staff scientists Drs. Luiza Nogueira and Ying Li developed a suite of solution- and solid-state NMR protocols for users whose research focuses on biomolecular systems. Drs. Huadong Zeng and James Collins worked with users to harmonize high resolution structural and diffusion imaging protocols for in vivo and ex vivo brain characterization at magnetic fields of 7-21 T. Engineer Kelly Jenkins retired after 24 years with AMRIS and we are finalizing the hire of her successor.
· Facility Improvements: An NSF MRI Track 3 proposal to replace our helium liquefaction infrastructure was awarded in September and we are in the process of designing and implementing a liquefaction station within the AMRIS Facility to replace our aging cryogenics infrastructure. Two new 800 MHz magic angle spinning NMR probes with unique capabilities were installed and made available through our user program. 
· Users: AMRIS-affiliated staff and faculty organized the 53rd Southeastern Magnetic Resonance Conference (SEMRC) November 14-16. We hosted 130 attendees for two days of scientific presentations, including 40 oral presentations and 45+ posters. Many presentations featured data from the AMRIS, EMR, and NMR user programs, and we provided a tour of the AMRIS Facility to prospective new users. An MRI radiofrequency coil workshop was held the week prior to the SEMRC that included lectures and practicums in RF tuning and matching, coil pattern design, and cable making, with each attendee returning to their home institution with a rodent-sized MRI coil they built.

DC Field Facility
· Facility Accomplishments:
· Installation and commissioning of new generation resistive magnet protection system (RMPS) in all resistive magnets.
· Provided over two months of portable dilution refrigerator (PDF) user time in the 35 T Cell 8 resistive magnet, enabling record-low electron temperatures ~100mK in advanced graphene experiments through a new instrumentation filtering approach implemented in the high-field experimental cryostats located in the DCFF.
· Continued progress on multi-year power system upgrade projects (DC power supply active filter and power supply controller design advancement, medium-voltage switchgear and power factor/harmonic filter system). 
· Achieving a 91% facility uptime (= scheduled magnet time delivered) across the water-cooled and hybrid magnet systems. 
· Achieving a 92% helium recovery rate.
· Personnel Accomplishments:
· Implementation of professional development plans and training opportunities for technical team members in alignment with job duties, individual interest and the technical personnel career ladder promotion system. 
· Hiring and training a new cryogenics operator in the DC Field Facility Cryogenic Operations group.
· Hiring and training a new control room operator in the Control Room.
· Hiring and training two new electrical engineers in the Electronics Shop.
· Hiring and training a new visiting research faculty member in the User Support Team. 
· Hiring and training a new operations engineer in support of running User Magnet Operations. 
· Transition to new facility directors. 
· User Science:
· In-house researchers developed a rapid, contact-free characterization capability for high-temperature superconducting REBCO tape—using high-torque magnetometry up to 45 T—that provides accurate critical current, Ic(B, θ) and stability assessment directly in application-relevant fields and temperatures. This patent-pending capability addresses a critical bottleneck for fusion and magnet manufacturers, enabling high-throughput, industrial-scale QA/QC as commercial production ramps to thousands of kilometers of REBCO conductor.
· Critical Current, Lengthwise Fluctuation, and Flux Jumps in REBCO CC: A Torque Magnetometry Study up to 45T, arXiv:2502.02706, Magnetometer For Large Magnetic Moments With Strong Magnetic Anisotropy, US Patent No. 12,181,540 (2024)
· Using in-plane magneto-optical spectroscopy at the MagLab, users achieved the first experimental observation of semi-Dirac fermions, confirmed through the characteristic B2/3 Landau-level scaling in ZrSiS. This landmark PRX study reveals a new class of quasiparticles emerging from nodal-line crossings and showcases the facility’s unique experimental ability – combining optics and high magnetic fields to uncover exotic quantum phenomena. 
· Semi-Dirac Fermions in a Topological Metal, Phys. Rev. X 14, 041057, DOI: https://doi.org/10.1103/PhysRevX.14.041057 
· In a material as exhaustively studied as elemental bismuth, high fields still managed to overturn expectations — revealing a temperature-independent anomalous Hall effect from 15 mK to 300 K, with no magnetoresistance even up to ±30 T. This remarkable discovery shows that even the most familiar materials can yield genuinely surprising physics at the MagLab. 
· Observation of Temperature-Independent Anomalous Hall Effect in Thin Bismuth from Near Absolute Zero to 300 K Temperature, Phys. Rev. Lett. 134, 066603, DOI: https://doi.org/10.1103/PhysRevLett.134.066603
Electron Magnetic Resonance (EMR) Facility
· Magnet upgrades: Two of the workhorse EMR instruments have completed the replacement of their original failing superconducting magnet systems. This also required adaptations to the probes and software. The impact on the user program was minimized, and research output did not show significant impact.    
· New capabilities: This year saw several new capabilities become available to outside users. The new X-band and Q-band commercial Bruker spectrometer (funded by an NSF-MRI grant) was commissioned, bringing a new frequency band and AWG pulse control available. Two internal UCGP grants enabled improvements of the Hiper (95 GHz) spectrometer with shorter deadtime and pulse sequence flexibility, as well as higher power and AWG pulse control at 257-268 GHz in the very high frequency pulsed spectrometer.
· Users community outreach:  The EMR faculty organized several EPR symposia at several international conferences like the Rocky Mountain Conference on Magnetic Resonance and the Southeastern Magnetic Resonance Conference. The remarkable research carried out by users of the EMR facility continues to be highlighted in high impact publications. EMR faculty are also hosting the well-attended online seminar series of the International EPR Society. EMR postdocs and faculty have been involved in supervision and training of a significant number of students at every level (high-school, undergrad, master, graduate), leveraging both internal programs (REU, UROP) and collaborations with external users.
High B/T Facility
· Facility improvements:
The UCGP award to Assistant Scientist Rasul Gazizulin has resulted in a new demagnetization, pure 3He immersion cell providing unique low electron temperature access to characterize quantum materials and devices in an electromagnetically quiet environment.  A UF Program Director in Planning, Design, and Construction has been assigned and is poised to act when the source of funds is identified to replace the clean-uninterruptible power supply (UPS) for MagLab operations in the Microkelivin Lab, a Priority 1 Level action item of the NSF Facility Condition Assessment (FCA).
· Personnel:
In September, Assistant Professor Dominique Laroche assumed the position of Associate Director of the HBT group.  His focus is to contribute to the Renewal Proposal process and to generate his tenure and promotion packet for consideration starting in Fall 2026 with a decision in Summer 2027.  In parallel, he will be acquiring experience with the Director’s activities, as succession is envisioned near the end of 2027.
· User Science: 
In November, the UF Institute for Fundamental Theory hosted “Quantum Geometry and Moiré Materials” workshop where several HBT and DCF Users presented MagLab results from preprints and publications, and other participants engaged in conversations with HBT Scientists about potential access for future work.

Ion Cyclotron Resonance (ICR) Facility
· Personnel: With Amy McKenna’s retirement as User Program Manager, Dr. Lydia Babcock-Adams (ICR postdoc) was hired as Visiting Research Faculty I. Babcock-Adams handles user proposal review and brings expertise in oceanography and complex mixture analysis. She has replaced McKenna as MagLab PI on a SERDP (DoD) subcontract for untargeted PFAS analysis. The Facility hired three new postdocs (one on the NSF core grant, one on a DOE subcontract (MagLab PI Ryan Rodgers), and one on Prof. Hakansson’s NSF grant). Four new FSU Chemistry graduate students were also added to the Team in November.
· Facility Capabilities: Automated data acquisition of dissolved organic matter (DOM), the most heavily subscribed sample type in the ICR User Facility, was implemented for greatly improved throughput. Hyphenated liquid chromatography (LC) sample introduction of pyrolysis biooils doubled the number of confidently assigned molecular formulas (Energy Fuels, 2025, 39, 3575-3588). Two new LC systems (a nanoflow Vanquish Neo (Thermo Fisher) and a fully loaded Arc (Waters) with photodiode array and evaporative light scattering detectors) were added to the User Program. A major innovation towards autonomous data analysis, mass difference calibration without the need for internal calibrants, was also implemented and published (Anal. Chem. 2025, 97, 18543−18552).
· Scientific Community Outreach: The 14th North American FT MS Conference, the premier conference of its kind, was successfully hosted in Tahoe City, CA March 30-April 3. The program included 22 invited oral presentations (8 international), 7 contributed talks (4 international), and poster presentations (14) from top researchers in the field. Graduate student and postdoc lodging and registration were covered through our sponsors.
Nuclear Magnetic Resonance/Magnetic Resonance Imaging (NMR/MRI) Facility
• 	Advanced to the final competitive round for the NSF Mid-scale RI-1 proposal “National Facility for Ultra-High Sensitivity Solid-State NMR,” featuring an open-access 1.0 GHz / 23.5 T / 659 GHz DNP-MAS Cryoprobe platform – the first of its kind in the world.
• 	Achieved full operational capacity of the new 20.0 T / 850 MHz SSNMR spectrometer, supported by multiple in-house–built MAS probes, including the 2.5 mm HX (materials and biosolids) and a repurposed 3.2 mm HX MAS probe, with additional 3.2 mm low-E and 1.3 mm HX(Y) MAS probes under development (to be completed before 2026).
• 	Designed, constructed, and commissioned new 1.3 mm and 1.9 mm HXY MAS DNP NMR probes, enabling 90 K DNP MAS NMR operations, representing a major advance by the MagLab NMR Technology Group (thanks to: Peter Gor’kov, Faith Scott, Fred Mentink-Vigier, and the NMR Technology Group).

Pulsed Field Facility (PFF)
· Establishing a topological superconductor, a potential quantum computing platform
MAGLAB PFF’s focus on building reliable faster cooling pulsed magnet systems bore fruit in a new study that fully mapped the high field re-entrant superconducting phase of the heavy fermion material UTe2. This study utilized the 75Tesla duplex magnet system, which is capable of providing 15 full field (>70 tesla) shots per day reliably. The high magnetic field induced halo-like superconducting phase discovered in UTe2 points to an order parameter with a finite angular momentum of the Cooper pairs, which further establishes UTe2 as a leading candidate topological superconductor.
Sylvia K. Lewin et al. High-field superconducting halo in UTe2.
Science 389,512-515(2025).DOI:10.1126/science.adn7673
· 2) Measurement of fundamental properties of wide-band-gap semiconductor heterostructures for microelectronic devices
Wide bandgap semiconductors, such as GaN, are integral to optical applications, famously  in blue LED’s. However their integration into device physics is a longstanding challenge. The recent discovery of highly conducting two-dimensional hole gases (2DHGs) in GaN/AlN heterojunctions is a promising development. Users of the MAGLAB PFF, by combining time-domain THz spectroscopy with pulsed magnetic fields, have successfully measured cyclotron resonance in these GaN-based 2DHGs, revealing key material properties including effective masses, densities, scattering times, and mobilities, that will be vital for ultimate device functionality.
Wang J. et al., THz cyclotron resonance of a 2D hole gas in a GaN/AlN heterostructure
Appl. Phys. Lett. 126, 213102 (2025). DOI: https://doi.org/10.1063/5.0273413
· 3) New capacitance probe in extreme conditions to advance understanding of multiferroics for magnetic sensors and advanced memory devices
Multiferroics, due to the coupling between magnetic and electrical ferroic properties (magnetoelectric effect) are promising for applications in new devices such as magnetic sensors and advanced memory. Although their magnetic properties are readily probed in a pulsed magnetic field environment, their electrical properties, due to the large impedance, is not. MAGLAB PFF users and staff have overcome this longstanding impediment to studying these materials’ electric properties by developing new precise capacitance measurements in pulsed magnetic fields. The new technique, demonstrated on NiCo2TeO6, provided insights into the mechanism for the magnetoelectric effect.
Peria W. K. et al., Development of a capacitance measurement for pulsed magnetic fields
Rev. Sci. Instrum. 96, 084707 (2025) DOI: https://doi.org/10.1063/5.0272814

Magnet Science & Technology (MST)
· The second test of the Large Scale Coil for 40 T all-superconducting design project was completed.  The test was highly successful and met the planned objectives of the testing plan.
· Reached its design operational current (645 A) at a maximum of 70% of critical current.
· Demonstrated protection of the coil from repeated quenching at different operational currents.
· Demonstrated an improved robust quench detection system, able to reject noise and trigger the protection system rapidly on the onset of a real quench.
· Produced data for benchmarking quench and stress simulation codes.
· Demonstrated an active field control system that meets the design specification.
· The final coil for the 60 T controlled waveform magnet system was completed and shipped to the MagLab Pulsed Field Facility at the Los Alamos National Laboratory.  This coil included high-strength CuCrZr conductor which was newly developed as part of our initiative to strengthen the MagLab high-strength conductor supply chain.  The CuCrZr conductor was provided in long lengths enabling the elimination of the detailed processes required to install interlayer joints which allows more efficient and cost effective fabrication.  It also has proven to have longer lifetimes than our previous conductor which saves the cost of coil replacement and reduces the expense of user science.
· The preliminary design of the 40 T all-superconducting magnet project was completed.  The 40 T project is in the latter stages of a five year design grant.  Upon award of the construction grant, the project is expected to be completed in five years and will extend the boundaries of all-superconducting magnet environments for user science by 25%.

Applied Superconductivity Center (ASC)
· “Little Big Coil 9”, a model magnet tested inside MagLab’s resistive 31 T magnet, achieved a new world record of 48.7 T DC field, substantially raising the earlier record of 45.5 T with LBC 3 in 2017.  Very careful analysis of the stresses and careful selection of conductor mitigated damage in the HTS REBCO conductor under the very high stresses of the ultra high fields.  The path to 50 T now seems much more open after the 4 coils tested in 2025 that gave fields ranging from 40.9, to, 42.7, 46.0 and 48.7 T.
· Regular operation of our MONARC system (Magnet for Optimization and Novel Assessment of ReBCO Cables) allows for regular stress testing of large test coils in fields up to 12 T and diameters up to 160 mm at currents up to 10 kA with rapid acting IGBT for effective test coil protection.  It was most recently used to fatigue cycle (99 cycles at 3.9 kA) a CORC (Conductor on Round Core) cable magnet at stresses up 230 MPa without any observable damage.
· A major materials result was observing achieving extraordinarily high  upper critical field (Hc2) in very homogeneous bulk Nb3Sn samples homogenized at 1600 C. Such Hc2 value is so high that paramagnetic limitation was observed in Nb3Sn for the first time.
· Application of Bi-2212 into Magnet technology has been driven in multiple test coils through NIH grants and private partnership with Oxford Instruments/Quantum Design.

Center for Integrating Research and Learning (CIRL)
· CIRL's K-12 Education Director, Mr. Carlos Villa, developed a program of MagLab-connected activities that can be implemented in local schools at little or no cost. All of these activities were derived from activities that were developed for use in the MagLab’s Camp TESLA (Technology, Engineering, and Science in a Laboratory Atmosphere). This partnership with Leon County Schools’ 21st Century Program and Title IV created a curriculum of ten MagLab activities that were be offered at three Title I middle schools, Fairview Middle, Nims Middle, and Griffin Middle, during the summer of 2025. These activities were a part of the 21st Century Summer School programs and was funded by Title IV or MagLab, ensuring they are provided free of charge to students.
· CIRL’s Mentoring Director, Dr. Kawana Johnson, implemented the first MagLab/Lively Professional Development Program in February using funds received from an ECMC Foundation mini grant. The 5-week program exposed a small group of 5 career and technical education (CTE) students at Lively Technical College to skilled technical career paths at the MagLab. Sixteen Lab employees served as role models or general program participants. As a result, 100% of student and staff participants indicated a high level of satisfaction with the program. Pre-survey results showed that 80% of student participants had little to no knowledge of technical careers in STEM. Post-survey results showed a significant shift with 100% of respondents having a satisfactory to substantial amount of knowledge about technical careers in STEM. The program was featured during the 2025 ECMC Foundation CTE Leadership Collaborative Convening in Austin, TX and during a presentation at the 2025 Mentoring Institute at the University of New Mexico. A research article was also developed that examined how the program was able to create a sense of belonging by engaging skilled technical workers as role models in STEM. This article will be available in the upcoming special edition of the Chronicle of Mentoring and Coaching.
· CIRL's Director, Dr. Roxanne Hughes, was invited to participate in the inaugural cohort of the prestigious, newly launched Collaborative for Advancing Science Teaching and Learning in K–12 (CASTL-K12) an initiative led by the Board on Science Education (BOSE) at the National Academies of Sciences, Engineering, and Medicine (NASEM). The purpose of CASTL-K12 is to serve as a unique coordinating body that brings together a diverse group of science education stakeholders at both the national and state levels, to develop and promote evidence-based policies and practices for effectively implementing and supporting effective science teaching that serves all students. NASEM and BOSE staff are bringing these groups together to facilitate partnerships and joint action for identifying, designing, planning, enacting, and documenting short-term “actions” aimed at improving the implementation of science standards. It is anticipated that the tools designed by the CASTL-K12 membership will serve as a resource for improving science education across the United States. Thus far, Dr. Hughes has attended multiple sessions and worked with a team at FSU to develop support for science teachers locally. 

Public Affairs (PA)
· Hosted a 2025 Taylor Swift ERAs-themed Open House for about 10,000 visitors on February 22, 2025. In addition to our classic demonstrations like the popular Quarter Shrinker, Potato Launcher, Human Levitator, and Cryogenic Ice Cream, the 2025 event invited visitors of all ages to explore the various eras of the MagLab, from vision to our latest evolution. Special ERAs-themed activities included a Quantum Dance Party at the world’s strongest magnet where participants compared binary computing with simple 0 and1 dance moves to quantum computing with freestyle dances, an exploration of Capacitors through Time, a Bitter Disk of Fortune activity to learn about magnet-making, a Magnetic Personalities Game where visitors created custom Wooly Willy-style magnetic games and a scavenger hunt around the lab to collect beads for a MagLab Friendship Bracelet.
· In 2025, the lab had seven Science Night events (Jan, Feb, March, July, Sept, Oct, Nov) at the Public Library for more than 580 children and parents who joined us to learn about MagLab science, experience hands-on STEAM activities and meet MagLab researchers. Results from the 2024/2025 school year Science Night season show that most student participants are elementary school aged and over 90% of kid participants leave feeling that science is fun. More than 90% of parent participants say they also learned something at Science Night. 
· A special Magnetic Dances performance on February 7th featured the debut of unique dances, poems and music created by FSU students and faculty in celebration of the MagLab’s 30th Anniversary. This collection of performances was held free of charge at FSU’s Nancy Smith Fichter Dance Theatre for more than 300 attendees. 
· Filmed a Virtual Field Trip with experts from Discovery Education and Sesame Workshop that was part of an NSF-led initiative to showcase NSF-funded facilities. The Lab launched the virtual field trip at a red-carpet premiere in celebration of NSF’s 75th Anniversary on May 6th for 75 attendees. 
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