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Medical Physics Internship Categories

Al Radiation Therapy Optimization Research Machine Learning Medical Imaging Physics Research
https://internships.nthrys.com/medical-physics/ai-radiation-therapy-optimization-research https://internships.nthrys.com/medical-physics/machine-learning-medical-imaging-physics
Al MRI Physics Development Research Al Proton Therapy Physics Research
https://internships.nthrys.com/medical-physics/ai-mri-physics-development-research https://internships.nthrys.com/medical-physics/ai-proton-therapy-physics-research

Al Nuclear Medicine Physics Research Al Ultrasound Physics Research
https://internships.nthrys.com/medical-physics/ai-nuclear-medicine-physics-research https://internships.nthrys.com/medical-physics/ai-ultrasound-physics-research

Al Dosimetry Research Al Radiation Protection Research
https://internships.nthrys.com/medical-physics/ai-dosimetry-research https://internships.nthrys.com/medical-physics/ai-radiation-protection-research

Al Photon & Electron Beam Research Al Monte Carlo Medical Simulation Research
https://internships.nthrys.com/medical-physics/ai-photon-electron-beam-research https://internships.nthrys.com/medical-physics/ai-monte-carlo-medical-simulation-research
Brachytherapy Source Dosimetry Measurements CT Image Quality Assessment Physics
https://internships.nthrys.com/medical-physics/brachytherapy-source-dosimetry-measurements https://internships.nthrys.com/medical-physics/ct-image-quality-assessment-physics
Positron Emission Tomography Reconstruction Stereotactic Radiosurgery Physics Planning
https://internships.nthrys.com/medical-physics/positron-emission-tomography-reconstruction https://internships.nthrys.com/medical-physics/stereotactic-radiosurgery-physics-planning
Intensity Modulated Radiation Therapy Optimization Medical Accelerator Commissioning Procedures
https://internships.nthrys.com/medical-physics/intensity-modulated-radiation-therapy-optimization https://internships.nthrys.com/medical-physics/medical-accelerator-commissioning-procedures
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Radiotherapy Outcome Prediction Modeling
https://internships.nthrys.com/medical-physics/radiotherapy-outcome-prediction-modeling

Magnetic Resonance Spectroscopy Physics
https://internships.nthrys.com/medical-physics/magnetic-resonance-spectroscopy-physics

Medical Imaging Artifact Reduction Research
https://internships.nthrys.com/medical-physics/medical-imaging-artifact-reduction-research

Fluoroscopy Quality Control Assessment
https://internships.nthrys.com/medical-physics/fluoroscopy-quality-control-assessment

Radionuclide Therapy Physics Planning
https://internships.nthrys.com/medical-physics/radionuclide-therapy-physics-planning

Boron Neutron Capture Therapy Physics
https://internships.nthrys.com/medical-physics/boron-neutron-capture-therapy-physics

Photoacoustic Imaging Physics Development
https://internships.nthrys.com/medical-physics/photoacoustic-imaging-physics-development

lon Chamber Dosimetry Calibration
https://internships.nthrys.com/medical-physics/ion-chamber-dosimetry-calibration

Treatment Planning System Validation Study
https://internships.nthrys.com/medical-physics/treatment-planning-system-validation-study

Radiofrequency Ablation Physics Modeling
https://internships.nthrys.com/medical-physics/radiofrequency-ablation-physics-modeling

Linac Output Stability Monitoring Systems
https://internships.nthrys.com/medical-physics/linac-output-stability-monitoring-systems

Cerenkov Radiation Detection Imaging
https://internships.nthrys.com/medical-physics/cerenkov-radiation-detection-imaging

Magnetic Field Distortion Measurements MRI
https://internships.nthrys.com/medical-physics/magnetic-field-distortion-measurements-mri

Respiratory Gating Motion Tracking
https://internships.nthrys.com/medical-physics/respiratory-gating-motion-tracking

Neutron Dose Equivalent Measurements
https://internships.nthrys.com/medical-physics/neutron-dose-equivalent-measurements

Volumetric Modulated Arc Therapy Physics
https://internships.nthrys.com/medical-physics/volumetric-modulated-arc-therapy-physics

Personalized Medicine Dosimetry Adaptation
https://internships.nthrys.com/medical-physics/personalized-medicine-dosimetry-adaptation

X-ray Imaging Physics Characterization
https://internships.nthrys.c ical-physics/x-ray ging-physics- ization

Particle Accelerator Beam Commissioning
https://internships.nthrys.c di

|-physics/particle- r-beam-commissioning

Dose Rate Effects Radiobiology Study
https://internships.nthrys.com/medical-physics/dose-rate-effects-radiobiology-study

Thermal Dosimetry Measurement Techniques
https://internships.nthrys.com/medical-physics/thermal-dosimetry-measurement-techniques

Image-Guided Radiation Therapy Guidance
https://internships.nthrys.com/medical-physics/image-guided-radiation-therapy-guidance

Scintillation Detector Response Characterization
https://internships.nthrys.com/medical-physics/scintillation-detector-response-characterization

Radiation Shielding Design Calculations
https://internships.nthrys.com/medical-physics/radiation-shielding-design-calculations

Optical Coherence Tomography Physics
https://internships.nthrys.com/medical-physics/optical-coherence-tomography-physics

Gamma Camera SPECT Reconstruction
https://internships.nthrys.com/medical-physics/gamma-camera-spect-reconstruction

Cone Beam CT Dose Reduction
https://internships.nthrys.com/medical-physics/cone-beam-ct-dose-reduction

Surface Dose Measurements Radiotherapy
https://internships.nthrys.col ical-physi urface-do:

urements-radiotherapy

Fractionation Schemes Biological Modeling
https://internships.nthrys.com/medical-physics/fractionation-schemes-biological-modeling

Megavoltage Photon Beam Characterization
https://internships.nthrys.com/medical-physics/megavoltage-photon-beam-characterization

Radiotherapy Quality Assurance Protocols

https://internships.nthrys.col -ph otherapy-qualit; urance-protocols

Digital Pathology Image Analysis Physics
https://internships.nthrys.com/medical-physics/digital-pathology-image-analysis-physics

Shielding Material Activation Analysis
https://internships.nthrys.com/medical-physics/shielding-material-activation-analysis

Synchrotron Radiation Therapy Development
https://internships.nthrys.com/medical-physics/synchrotron-radiation-therapy-development

Medical Physics Internship Topics and Focused Areas

Al Radiation Therapy Optimization Research

* Deep Learning Models for Dose Distribution Prediction

Treatment Plan Optimization Using Reinforcement Learning
Automated Organ Segmentation and Contour Refinement

Patient-Specific QA Prediction Using Machine Learning

» Multi-Objective Optimization for Adaptive Radiation Therapy

Machine Learning Medical Imaging Physics Research

* Deep Learning for CT Image Reconstruction

* Radiomics Feature Extraction and Tumor Classification
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* Adversarial Robustness in Medical Image Segmentation
» Generative Models for Medical Image Synthesis and Enhancement

* Federated Learning for Multi-Institutional Medical Imaging Analysis

Al MRI Physics Development Research
« Deep Learning for MRI Image Reconstruction
» Quantitative MRI Parameter Estimation
* MRI Physics Simulation and Synthetic Data Generation
* Al-Based Artifact Detection and Correction in MRI

» Accelerated Cardiac and Functional MRI with Al

Al Proton Therapy Physics Research
» Machine Learning for Proton Range Prediction
» Monte Carlo Simulation of Proton Beam Interactions
» Deep Learning for RBE Assessment in Proton Therapy
« Al-Based Quality Assurance for Treatment Plan Optimization

« Image Segmentation and Organ-at-Risk Delineation Using Deep Learning

Al Nuclear Medicine Physics Research
« Al-Assisted Radioisotope Imaging Analysis
» Deep Learning for Dosimetry Calculation Optimization
« Machine Learning-Based Quality Control in Nuclear Medicine
« Radiopharmaceutical Biodistribution Prediction Using Al

« Image Reconstruction and Artifact Reduction in Nuclear Medicine

Al Ultrasound Physics Research
» Deep Learning for Ultrasound Image Segmentation
« Physics-Informed Neural Networks for Acoustic Wave Propagation
« Artifact Reduction and Image Quality Enhancement in Ultrasound
* Real-Time Strain Elastography Analysis Using Machine Learning

« 3D Volumetric Ultrasound Reconstruction and Registration

Al Dosimetry Research
* Deep Learning Models for Dose Distribution Prediction
» Automated Organ-at-Risk Segmentation Using Computer Vision
» Dose Calculation Optimization with Machine Learning
* Al-Driven Treatment Plan Quality Assurance and Prediction

* Uncertainty Quantification in Al-Based Dosimetry Systems
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Al Monte Carlo Medical Simulation Research
* Monte Carlo Dose Calculation Algorithm Optimization
¢ Al-Assisted Photon and Electron Transport Simulation
* Brachytherapy Source Modeling and Verification
« Patient-Specific Anatomy Integration in Monte Carlo Simulations

» Radiobiological Uncertainty Quantification Using Machine Learning

Brachytherapy Source Dosimetry Measurements
« Calibration and Characterization of Brachytherapy Sources
* Dose Rate Measurement Around Sealed Sources
* Monte Carlo Simulation of Brachytherapy Dose Distributions
« Radiation Protection and Shielding Assessment in Brachytherapy Labs

* Energy Spectrum Analysis and Detector Response Characterization

CT Image Quality Assessment Physics
« Artifact Detection and Mitigation in CT Imaging
« CT Dose Optimization and Image Quality Trade-offs
« Quantitative CT Image Quality Metrics and Assessment Methods
« Advanced Reconstruction Algorithm Evaluation and Optimization

« Spectral and Dual-Energy CT Image Quality Analysis

Positron Emission Tomography Reconstruction
« Iterative Reconstruction Algorithm Development
« Motion Correction in Dynamic PET Imaging
* Machine Learning for PET Image Enhancement
 Time-of-Flight (ToF) PET Reconstruction Methods

« Scatter and Attenuation Correction Strategies

X-ray Imaging Physics Characterization
« X-ray Beam Quality Assessment and Filtration Optimization
« Detector Performance Characterization and Calibration
« Spatial Resolution and Image Quality Analysis in Radiographic Systems
* Dose Rate Measurement and Radiation Safety Protocol Development

» Advanced X-ray Imaging Technique Evaluation and Optimization

Magnetic Resonance Spectroscopy Physics
* MRS Pulse Sequence Optimization

* Metabolite Quantification and Processing
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* In Vivo MRS Protocol Development
e Magnetic Field Shimming and Homogeneity

* Clinical MRS Applications in Disease Assessment

Particle Accelerator Beam Commissioning
e Linac Output Calibration and Beam Quality Assessment
« Electron Beam Scattering Foil Optimization
» Photon Beam Flatness and Symmetry Characterization
» Bremsstrahlung Target Performance Analysis

 Multi-Leaf Collimator Leaf Bank Alignment and Verification

Radionuclide Therapy Physics Planning
» Dosimetry Calculations for Radionuclide Therapy
« Patient-Specific Treatment Planning for Radiopharmaceuticals
 Theranostic Imaging and Dosimetry Correlation
* Monte Carlo Simulation for Radionuclide Dose Assessment

* Quality Assurance and Dosimetry Protocol Development for Radionuclide Therapy

Image-Guided Radiation Therapy Guidance
« Cone Beam CT Image Reconstruction and Artifact Reduction
* Real-Time Patient Positioning and Deformation Tracking
» Dose Calculation Integration with Imaging Systems
« Multi-Modality Image Fusion for Treatment Planning

 Quality Assurance and Uncertainty Analysis in Image-Guided Systems

Photoacoustic Imaging Physics Development
« Acoustic Wave Propagation Modeling in Biological Tissues
« Light-Tissue Interaction and Optical Fluence Distribution
» Photoacoustic Signal Detection and Processing Optimization
« Contrast Agent Development for Molecular Photoacoustic Imaging

« In Vivo Photoacoustic Imaging System Performance Validation

Magnetic Field Distortion Measurements MRI
« Shimming Coil Design and Optimization
* Spatial Mapping of BO Field Distortions
 Susceptibility-Induced Artifacts Characterization
« Real-Time Field Stability Monitoring Systems

» Environmental Magnetic Interference Assessment and Mitigation
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https://internships.nthrys.com/medical-physics/magnetic-resonance-spectroscopy-physics/magnetic-field-shimming-and-homogeneity
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Megavoltage Photon Beam Characterization
* Depth Dose Profile Analysis and Modeling
* Beam Output and Dose Rate Measurements
¢ Off-Axis Ratio and Beam Symmetry Characterization
* Energy Spectrum and Beam Quality Assessment

* Photon Beam Commissioning and Validation

Shielding Material Activation Analysis
* Neutron Activation Cross-Section Measurement
« Induced Radioactivity Assessment in Clinical Shielding
« Computational Modeling of Shielding Material Activation
« Environmental Impact of Activated Shielding Waste

* Novel Shielding Material Development and Activation Testing
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