
PHY127 FS2026
Prof. Ben Kilminster

Lecture 12
May 22nd, 2026

1



2



3



4



5



6



7



8



9



10



11



12



13



14



15



16



17



18



19



20



Comparison Table: NMR vs MRI vs MRS

Feature NMR MRI MRS

Full Name Nuclear Magnetic Resonance Magnetic Resonance Imaging Magnetic Resonance Spectroscopy

Primary Purpose Determine molecular structure Visualize anatomical structures Measure in vivo metabolite concentrations

Used In Chemistry, Physics, Materials Science Medicine, Neuroscience, Radiology Medicine, Clinical Research

Sample Type Purified chemical samples (liquids/solids) Living organisms (e.g., humans) Living tissues (brain, muscle, etc.)

Output Spectrum (chemical shifts) Image (anatomical map) Spectrum (metabolite peaks)

Spatial Resolution Not applicable High (millimeter scale) Low (single voxel ~12 cm)

Spectral Resolution High (ppm scale) Low Moderate

Key Nucleus H, C, F, P, etc. H (mostly) H, P, sometimes C

In Vivo Capability No Yes Yes

Chemical Information Yes  detailed Limited (based on contrast) Yes  for select metabolites

Imaging Capability No Yes No (usually overlay on MRI)

Mention of 'Nuclear' Yes No (removed for public comfort) No (removed for clinical use)

Clinical Use No Yes Yes (as part of MRI systems)

Comparison: Imaging vs. Spectra in MRI, MRS, and NMR

Modality Produces Images? Produces Spectra (delta)?

MRI Yes No

MRS Optional (overlay on MRI) Yes (spectra per voxel)

NMR No Yes
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