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Supplementary Material.

Supplementary Table 1 Measured events and predicted backgrounds. Measured
events, post-fit Monte Carlo background prediction, measured signal, and the statistical
uncertainties after background subtraction, in each Q2 bin. Only bins 3-17 are statistically
significant and reported in the cross-section.

Bin Q2
low Q2

up Measured Event Pred. BG Signal Stat. Err

1 0 0.00625 0 0 0 -
2 0.00625 0.0125 1 0 1 1
3 0.0125 0.025 11 3.3 7.7 3.6
4 0.025 0.0375 18 8.3 9.7 4.6
5 0.0375 0.05 31 22.2 8.8 7.0
6 0.05 0.1 328 182 146 23
7 0.1 0.15 684 372.0 312 32.9
8 0.15 0.2 1011 523.7 487.3 39.1
9 0.2 0.3 2507 1401 1106 65
10 0.3 0.4 2485 1563 922 66
11 0.4 0.6 3908 2861 1047 84
12 0.6 0.8 2540 1919 621 69
13 0.8 1 1604 1262 342 55
14 1 1.2 1019 788.3 230.7 42.0
15 1.2 2 1494 1164 330 53
16 2 4 395 289 106 25
17 4 6 37 20.6 16.4 6.8
18 6 10 8 4.4 3.6 3.1

Supplementary Table 2 Protons on Target (POT) and Number of Hydrogen
Atoms in the Fiducial Volume of the Detector.

POT 1.12e+21
Number of Hydrogen Atoms 2.61e+29
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Supplementary Table 3 Measured and fitted cross-sections. Binned cross-section
(10−38) with the statistical and systematic uncertainties. The predicted cross-section using
the z-expansion fit with different combinations of (kmax, λ) are shown after the data
column, with the total uncertainty shown in the bracket.

Bin Q2
low Q2

up dσ/dQ2(10−38) stat. sys. Fit(8, 0.13) Fit(6, 0)

3 0.0125 0.025 3.06 1.82 0.47 1.90(5) 1.90(4)
4 0.025 0.0375 0.779 0.73 0.22 1.81(7) 1.81(6)
5 0.0375 0.05 0.596 0.547 0.196 1.73(9) 1.73(7)
6 0.05 0.1 1.25 0.353 0.195 1.55(0.11) 1.55(9)
7 0.1 0.15 1.13 0.179 0.153 1.31(0.12) 1.31(0.11)
8 0.15 0.2 0.962 0.114 0.124 1.13(0.12) 1.13(0.10)
9 0.2 0.3 0.979 0.0834 0.107 0.92(0.10) 0.92(9)
10 0.3 0.4 0.821 0.0765 0.0673 0.71(8) 0.71(8)
11 0.4 0.6 0.49 0.0525 0.0579 0.50(5) 0.50(5)
12 0.6 0.8 0.296 0.0455 0.0418 0.317(35) 0.32(4)
13 0.8 1.0 0.206 0.0387 0.0343 0.208(25) 0.209(25)
14 1.0 1.2 0.138 0.0297 0.0243 0.140(19) 0.141(19)
15 1.2 2.0 0.0561 0.0133 0.00835 0.063(12) 0.063(11)
16 2.0 4.0 0.0112 0.00525 0.00213 0.0096(32) 0.010(4)
17 4.0 6.0 0.00587 0.004 0.002 0.00057(34) 0.0006(5)

Supplementary Table 4 Z expansion fit parameters and results. The ak
parameters given without uncertainties are not free variables in the fit but set by the sum
rule in Eq. 13.

kmax λ rA a0, . . . , akmax

8 0.13 0.73(17) −0.50, 1.50(0.31),−1.2(0.7),−0.1(1.9), 0.2(3.5), 0.46,−0.40, 0.15,−0.044
6 0 0.72(20) −0.50, 1.50(0.33),−1.2(0.5),−0.13, 0.15, 0.42,−0.23

Supplementary Table 5 Fit correlation matrices. The z-expansion fit correlation
matrices for the free ak in the fit, i.e., a1...a4 for kmax = 8 and a1, a2 for kmax = 6.

kmax λ Correlation Matrix

8 0.13


1. 0.012 −0.93 0.52

0.012 1. −0.32 −0.78
−0.93 −0.32 1. −0.27
0.52 −0.78 −0.27 1.


6 0

(
1. −0.73

−0.73 1.

)
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