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Supplementary Tables
Supplementary Table S1. Kvasir-SEG image statistics (n = 1,000).
	Variable
	Mean
	SD
	5th pct
	Median
	95th pct
	Max

	Height (pixels)
	545.2
	90.7
	506
	530
	547
	1,072

	Width (pixels)
	625.3
	129.6
	547
	621
	627
	1,920

	Aspect ratio (W/H)
	1.144
	0.076
	1.034
	1.155
	1.250
	1.791

	Polyp area (fraction of image)
	0.154
	0.130
	0.025
	0.114
	0.408
	0.812

	Polyps per image
	1.06
	0.38
	1
	1
	1
	10

	Mean grey level
	97.5
	13.5
	74.7
	97.6
	117.5
	151.2

	Specular highlight fraction
	0.026
	0.016
	0.005
	0.023
	0.054
	0.123


Specular highlights were detected with the default setting (saturation < 0.25, value > max(0.85, 97th percentile)) on images downscaled to 256 pixels on the long side.
Supplementary Table S2. Executable checks of the gate (all passed).
	Property
	Test

	Antisymmetry
	Exchanging two rows of M flips the sign of det M

	Exclusion (duplicate)
	Two identical tokens give det M = 0 and d = 0 for both

	Exclusion (many tokens)
	A token equal to a combination of three others gets d ≈ 1.5 × 10⁻⁵ while the pairwise score stays at 0.54

	Hadamard bound
	log det G ≤ 0 for unit-norm rows

	Schur complement
	dᵢ² equals det G / det Gīī

	Permutation equivariance
	Permuting tokens permutes the scores and leaves log det G unchanged

	Gradient
	Analytic and finite-difference gradients agree (gradcheck, double precision)

	Cauchy–Binet
	det(MMᵀ) equals the sum of squared K × K minors

	Calibration
	Mean d for random tokens: 0.22 for D = K and 0.87 for D = 4K

	Repeated pattern
	Mean gate 0.447 for diverse tokens and 0.014 for a repeated pattern

	Incomplete windows
	Masked scores equal those computed on the real tokens only


Supplementary Table S3. Inconsistencies found between published comparison tables.
	Method
	Dataset
	Metric
	Original paper
	Later table
	Where

	PraNet
	CVC-ColonDB
	mDice
	0.709
	0.712
	SANet; Polyp-PVT

	U-Net
	CVC-ClinicDB
	mIoU
	0.755
	0.750
	SANet

	UNet++
	CVC-ColonDB
	mDice
	0.483
	0.456
	Secondary table of Polyp-PVT


Original values: PraNet paper, Tables 1 and 2. We use the original values throughout.
Supplementary Data
The three data files below are submitted as separate files, each as a CSV table, together with a single Excel workbook (Supplementary_Data_1-3.xlsx) that holds the same three tables and a data dictionary. Model names in the files map to the arms of the manuscript as follows: UNet, U-Net; UNet+SE, SE control; UNet+Pair, Pair control; UNet+Slater, Slater gate; UNet+Slater+Pauli, Slater + Pauli. The column in_manuscript marks the 74 runs analysed in the manuscript.
Supplementary Table S4. Contents of Supplementary Data 1 to 3.
	Item
	File
	Contents

	Supplementary Data 1
	Supplementary_Data_1_fold_assignments.csv
	Fold assignments: one row per seed (42, 1337, 2024), outer fold (0 to 4) and Kvasir-SEG image, with its role (train, internal validation or test). Splits were made with StratifiedGroupKFold, stratified by polyp-size tertile and grouped by perceptual-hash near-duplicate groups (Hamming distance ≤ 6).

	Supplementary Data 2
	Supplementary_Data_2_per_image_metrics.csv
	Per-image metrics for every run: Kvasir-SEG test folds and the four external test sets evaluated without retraining. Dice, IoU, sensitivity, specificity, precision and HD95 at threshold 0.5 and native resolution; threshold-averaged Dice and IoU of the PraNet toolbox; false-positive rate inside specular highlights for three detector settings; false-alarm components; bottleneck token redundancy.

	Supplementary Data 3
	Supplementary_Data_3_training_histories.csv
	Training histories: one row per run and epoch, with the training loss and its components, internal validation Dice, learning rate, epoch time and, for gated arms, the mean gate value at strides 16 and 32 and the mixing weight.



