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	Here we provide supplemental figures referenced in the main text and Methods section of the paper. 
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Description automatically generated]Figure S1. Distance to the HTS from the MHD simulation used in this study1. Distances were scaled such that the average distance to the HTS from the simulation in the V1 and V2 directions is the same as the average of the observed crossings from the Voyager spacecraft2,3.

[image: ]Figure S2. Example sky maps of SW speed, density, and magnetic field magnitude upstream of the HTS derived from IPS/OMNI data taken at 1 au in (a) 2007.5, (b) 2011.5, and (c) 2015.5 and propagated to the HTS using Eq. (1)-(5). Note that the results for t1au = 2015.5 reflect the enhancement in SW pressure beginning at the Sun in late 2014, but we do not use this data in our analysis. We restrict our analysis to times before IBEX first observed an increase in ENA fluxes associated with the SW pressure increase.
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Description automatically generated]Figure S3. Example sky maps of the total time delay between SW outward propagation at 1 au and IBEX ENA observation, for ESA 3 (a, b) and ESA 6 (c, d). These results are based on flow streamlines from a steady-state simulation of the heliosphere1, but speeds based on the IPS/OMNI model4. See text for details.
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Description automatically generated]Figure S4. Similar to Figure 2, except we show magnetic field magnitude.
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Description automatically generated]Figure S5. Examples of IBEX lines of sight (LOS) and where they map back to the HTS depending on the IHS plasma flow streamlines. Examples are shown for ENAs at energies for ESA 3 (a) and ESA 6 (b) are shown. The colored pixels are positions on the HTS that are connected to the IBEX LOS (black diamond symbols) via bulk plasma flow streamlines in the global MHD simulation. Note that the weights for ESA 3 vs. 6 are different due to the energy-dependent source regions of the ENAs. Because of this, several pixels with weights close to zero appear different in panels a and b, but the flow streamlines themselves are the same.
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Description automatically generated]
Figure S6. Examples of the CG correction factor as a function of ESA and compression ratio for 2009-2011.
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Description automatically generated]Figure S7. Similar to Figure 9, except for 2014-2016.
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Description automatically generated]Figure S8. Example of the L-curve (a,c) and its curvature (b,d) used to determine the best-fit compression ratio simultaneously for all pixels in a map. These results are from case L1, shown for time periods 2009-2011 (a,b) and 2014-2016 (c,d). The point of maximum curvature is shown as the star in both panels. Note that the stars in panels b and d do not necessarily lie on the curve because the point of maximum curvature is found by fitting a Gaussian function to the 5 points nearest to the peak.
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Upstream SW Magnetic Field
Corresponding to IBEX Timing
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Connection of ENA Emission
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CG Correction Factor for
IBEX Proton Fluxes in 2009-2011
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CG Correction Factor for
IBEX Proton Fluxes in 2014-2016
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SW Plasma Properties Upstream of HTS
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