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Supplementary Information
Table S1. Per-structure Dice for IXI inter-subject T1T2 registration (scored at ; means of left and right). Best values in bold.
	Structure
	VoxelMorph
	MIND-SSC
	MultiGradICON
	Learned
	Hybrid

	Cerebral WM
	0.514
	0.599
	0.643
	0.622
	0.642

	Cortex
	0.444
	0.537
	0.569
	0.566
	0.589

	Lat. ventricle
	0.338
	0.643
	0.799
	0.682
	0.735

	Thalamus
	0.536
	0.751
	0.765
	0.791
	0.836

	Caudate
	0.363
	0.633
	0.726
	0.707
	0.720

	Putamen
	0.419
	0.666
	0.636
	0.720
	0.776

	Pallidum
	0.268
	0.577
	0.514
	0.631
	0.688

	Hippocampus
	0.249
	0.508
	0.376
	0.630
	0.659

	Amygdala
	0.221
	0.481
	0.290
	0.628
	0.658

	Mean
	0.372
	0.599
	0.591
	0.664
	0.700


Table S2. Ablation of design choices (IXI T1T2, Dice at , ). Each row changes one element of the default configuration.
	Configuration
	Dice

	Hybrid, diffeomorphic, CMDN dimension 16 (full model)
	0.700

	without diffeomorphic parameterization (direct displacement)
	0.679

	CMDN embedding dimension 8 (learned descriptor only)
	0.627


Table S3. Computational cost. “Test-time descriptor” indicates whether a similarity descriptor must be computed during inference. Runtimes are for one  volume pair.
	Method
	Parameters
	Test-time descriptor
	Runtime
	Labels

	SyN (ANTs)
	n/a (iterative)
	yes (MI)
	minutes (CPU)
	no

	MultiGradICON
	 M
	no
	seconds (GPU)
	no

	MIND-SSC (same backbone)
	0.247 M
	no
	83 ms (GPU)
	no

	Hybrid (ours)
	0.247 M
	no
	83 ms (GPU)
	no



