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Abstract

The WFC3/IR channel has an innate non-linear response to incident photons, which is
corrected for in the calwf3 pipeline with the NLINFILE reference file. The 2009 solution is
based on an average polynomial correction for each IR quadrant and is found to be poorly
constrained at high fluence levels (e−) approaching the saturation limit. Using a variety of
image types, sources, and sample sequences, we test a new pixel-based linearity correction
developed by Shenoy et al. (2025). In nearly all cases, the new correction improves the
linearity at fluence levels higher than ∼50,000 e−, with improvements up to 7% for pixels
with fluences approaching the saturation limit (∼80,000 e−) in the last ima reads. The
pixel-based solution also significantly decreases the number of cosmic rays erroneously
flagged (due to nonlinearity correction errors) during ramp fitting in calwf3, leading to
improved photometric accuracy in the calibrated flt data and higher signal-to-noise ratios,
particularly in Quad 1 (upper-left detector quadrant). Because the new solution tends to
make sources brighter, we recalibrate the five HST flux standards used to compute the IR
zeropoints and find a negligible impact (∼0.1–0.2%) on the published values by Calamida
et al. (2024), smaller than the RMS dispersion (∼0.5%) in the observed to synthetic flux
ratios for all five flux standards. The new NLINFILE 9au15283i lin.fits was delivered
to CRDS in October 2025 and will be used to reprocess all WFC3/IR imaging and grism
observations in the MAST archive.
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Introduction

The Wide Field Camera 3 Infrared (WFC3/IR) channel is a HgCdTe detector with an
intrinsically non-linear response to incident photons (Hilbert 2008). Pixel counts that are
below the saturation threshold of the IR detector and whose measured flux deviates from
linearity are currently modeled by a third-order polynomial, which relates the measured and
idealized signal. The WFC3 data calibration pipeline, calwf3, corrects for this non-linearity
using a calibration reference file called the NLINFILE. This NLINFILE contains the coefficients
of a third-order polynomial applied to each pixel on the detector to correct for the non-linear
response. The structure and format of the NLINFILE is described in more detail in Shenoy
et al. (2025).

The 2009 NLINFILE (u1k1727mi lin.fits, hereafter referred to as the current correction)
uses a set of quadrant-averaged polynomials derived from Tungsten lamp flats acquired on
the ground during TV3 testing (Hilbert 2008). These flats were acquired using the STEP50

sample sequence, in which the signal is sampled more frequently in the early reads and then
at uniform 50-second intervals in the later reads1. This sampling pattern makes it difficult to
constrain the non-linearity for pixels at high fluence levels approaching the full well limit. A
new pixel-based non-linearity correction file has been derived using on-orbit SPARS25 internal
flat fields from WFC3 calibration (CAL) programs designed to monitor the IR linearity.
WFC3 ISR 2025–08 (Shenoy et al. 2025) describes the methodology used to derive the new
coefficients and generate the new pixel-based correction file. The aforementioned report also
includes a map of the IR full saturation limit for each pixel by Hilbert (2008), populated in
the NODE extension of the NLINFILE. The values in this extension (i.e. saturation levels) are
unchanged from the original analysis based on TV3 data.

In this report, we highlight improvements in the new pixel-based non-linearity correction
file compared with the quadrant-based solution. We compare the results from testing on
various datasets, including internal flat fields, star clusters, and CALSPEC standard stars
(imaging and grisms), which are used for HST flux calibration. Finally, we measure changes
in the observed count rates for the five flux standards in all 15 IR filters in order to check
the absolute flux calibration (zeropoints) computed by Calamida et al. (2024).

Internal Flat Fields

Internal lamp flats (INTFLATS) are useful for measuring detector non-linearity effects
because they provide a stable, uniform source of illumination under repeatable conditions.
This allows for a precise characterization of how the detector response deviates from a
perfectly linear relationship at various fluence levels. We reprocess INTFLAT data taken
as part of our annual non-linearity monitoring program with our new correction file in five
different sample sequence modes, which sample a range of signal levels: SPARS25 and SPARS50

1For more information on the predefined sample sequence modes for the WFC3/IR channel, please see
the HST Phase II Proposal Instruction Handbook.
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at high fluence levels, and SPARS10, STEP25, and RAPID at low fluence levels. Table 1 in the
Appendix lists the sample sequences (SAMP-SEQ), the number of reads (NSAMP), the exposure
time, rootnames, and proposal IDs of the INTFLAT exposures used to validate the new
linearity correction.

Figure 1: CRHIT DQ flags in the last ima read, e.g. [DQ, 1], for internal flat fields
(INTFLATS) acquired with different sample sequences: SPARS50 (ibvl06snq) and SPARS25

(ibmg01iwq). For each INTFLAT, the left panel is calibrated with the 2009 quad-based
NLINFILE and the right panel with the new pixel-based NLINFILE. Yellow points show the
position of cosmic ray flags (DQ ≥ 8192) populated by calwf3 during the up-the-ramp fit.
Each panel reports the percentage of detector pixels flagged, with the new solution flagging
two times fewer pixels in the SPARS50 INTFLAT, and three times fewer pixels in the SPARS25
INTFLAT. With the new solution, the number of flagged pixels is now similar in all four
quadrants.
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Cosmic ray flags (hereafter referred to as CRHIT, DQ = 8192) are flagged when the pixel’s
read value is found to experience a “jump” (usually caused by a cosmic ray) and deviates
from the linear fit to the calibrated ramp. These pixels are then rejected from the fitting
process, with a rejection threshold of 4-σ defined by the CRREJTAB reference table (Pagul and
Rivera 2024). However, at levels close to saturation, the linear fit deviates from linearity,
and thus may cause erroneous flagging of CRHITs in exposures.

Figure 1 shows the CRHIT flags in the last ima read for a SPARS50 and SPARS25 INTFLAT
calibrated with the new and current linearity corrections. For the SPARS50 INTFLAT, the
current linearity correction tends to overflag pixels, with 23% of detector pixels flagged.
This is reduced to 11% of detector pixels with the new correction. For the SPARS25 flat,
the improvement is even larger, where the current correction flags nearly three times as
many pixels (27%) compared to the new correction (9%). This discrepancy likely arises from
limitations in the coefficients derived from the heavily saturated STEP50 INTFLATs used
to derive the current quadrant-averaged solution, as well as from unmodeled pixel-to-pixel
variations within each quadrant. We also note that the majority of the flags are in quadrant
1 (the upper left quadrant of the IR channel). These flags highlight larger deviations in the
true pixel-based linearity compared to the quadrant average. We note a spatial pattern in
the number of DQ flags for quadrant 1, with the left third being flagged more frequently
with the current correction.

We define the instantaneous count rate (e−/s) between reads as the measured count rate
accumulated between two consecutive reads:

SignalN − SignalN−1

TimeN − TimeN−1

(1)

where N is the read number, Signal is the total measured signal of the read (e−), and Time
is the time at which the read is sampled (s). We also define the fluence level (e−) as the
total accumulated signal at a given read:

Count RateN ∗ TimeN (2)

Plotting the instantaneous count rate versus the fluence level provides a diagnostic of the IR
channel’s linearity. For a perfectly linear detector, we expect the instantaneous count rate
to be flat as the fluence level rises. This relationship between instantaneous count rate and
fluence will be used throughout the remainder of this report to probe the improvements in
our correction.

We compute 1.) the ratio between the instantaneous count rate of each read in the ima

files and the count rate derived from the flt files using the up-the-ramp fit, and 2.) the
fluence level for the given ramp read across every pixel for all INTFLATs observed in the
five different sample sequences. INTFLAT observations are measured in units of DN, so we
take the additional step of multiplying the pixel values by the gain (2.5 e−/DN) (Gosmeyer
and Baggett 2015). We mask saturated pixels according to their DQ flag, then calculate
the 3-σ clipped mean of the count rate ratio and fluence across the entire flat for each read.
Figures 2–6 show the clipped mean count rate ratio versus the clipped mean fluence level
across every read for INTFLATs taken with SPARS50, SPARS25, SPARS10, STEP25, and RAPID

sample sequences, respectively.
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For SPARS50 and SPARS25 INTFLATs, we exclude the last three and four reads, respec-
tively, due to saturation. We find the most significant improvements in the peak-to-peak
range (full range from the minimum to the maximum) across all fluence levels when using the
new correction in SPARS50, SPARS25, and STEP50 sample sequence modes, with a reduction
from 3% to 1%, 7% to 2% (the greatest improvement), and 5% to 2%, for the three sample
sequence modes, respectively. This reduction in peak-to-peak range indicates that the new
correction improves both the bright and faint ends when compared to the current correction
in these sample sequence modes. The peak-to-peak range remains the same between the
two non-linearity correction files for both RAPID and SPARS10, varying by 1% and 0.4%,
respectively.

Figure 2: Mean ratio between the ima instantaneous count rate and the flt count rate
vs. the mean fluence level (e−) for a set of INTFLATs taken in SPARS50 sample sequence.
Dashed lines are INTFLATS calibrated with the 2009 NLINFILE, while solid lines show ramps
calibrated with the new NLINFILE. The last four reads are saturated and excluded from the
plot. The new correction reduces the peak-to-peak range from ∼ 3% to ∼ 1% across all
fluence levels.
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Figure 3: Same as Figure 2, but for a set of SPARS25 INTFLATS. The last three reads are
saturated and excluded from the plot. The new correction reduces the peak-to-peak range from
∼6–7% to ∼ 2%, representing the largest improvement observed across all sample sequences
tested.

Figure 4: Same as Figure 2, but for a set of SPARS10 INTFLATS that sample low fluence
levels. The peak-to-peak range is 1̃% across all fluence levels for both the old and the new
corrections.
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Figure 5: Same as Figure 2, but for a set of STEP25 INTFLATS. The peak-to-peak range
over all fluence levels is reduced from 5% to 2% when using the new linearity correction.

Figure 6: Same as Figure 2, but for a set of RAPID INTFLATS which sample the lowest
fluence levels. The peak-to-peak range remains around 0.4% for both the old and the new
correction.
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Star Clusters

NGC1851

We reprocess deep exposures (∼ 900 seconds) of a field about three arcmin southwest
from the center of globular cluster NGC 1851 (distance ∼ 12 kpc), taken in F110W from GO
proposal 16177 (PI: Calamida) with our new linearity correction file. Exposures in the visit
are taken in non-interruptible sequence mode2 and dithered by 8-10 pixels via POS-TARGS,
which limits persistence effects (Long et al. 2010).

We identify sources with the hst1pass software routine (Anderson 2022) for one F110W
exposure ieaa02e8q (taken with STEP100 sample sequence with 16 samples). Using the peak
pixel value of sources found via hst1pass, we identify four sources at different count rates:
∼75, 100, 150, and 200 e−/s. We then plot the instantaneous count rate of the ima ramps
versus the instantaneous exposure time for the source with the current and new linearity
correction file, as shown in Figure 7. In all cases, at later reads where the pixel is approaching
saturation, the new linearity correction improves the linearity by ∼ 1-4%.

We also perform 3–pixel radius aperture photometry on sources identified by hst1pass

in the same exposure. We then plot the percent difference between the measured count rate
in the aperture using the two correction files versus the measured count rate with the new
correction as shown in Figure 8. At higher count rates (100 e−/s and higher), the percent
difference is 0–0.5%, indicating that the current correction deviates from linearity at the
bright end.

2Non-interruptible sequence (NON-INT) is a mode in HST’s Astronomer’s Proposal Tool (APT) which
flags the observations to be executed back-to-back without any interruptions such as buffer dumps and gaps
between Earth’s occultation.
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Figure 7: Instantaneous count rate (e−/s) versus exposure time (s) for the peak pixel of four
stars in the globular cluster NGC 1851, acquired in a ∼900-second exposure (ieaa02e8q) with
the STEP100 sample sequence. Each panel shows changes in the peak pixel value measured
across different reads in the ima file for stars with different count rates: ∼75, 100, 150,
and 200 e−/s. Orange points show the shape of the ramp calibrated with the 2009 linearity
correction, while blue points show the improvement when using the new linearity correction.
For reference, the flt count rate derived with the new correction is overplotted as a red
dashed line. The 100, 150, and 200 count rate ramps reach saturation before the end of
the exposure, so their final reads are not shown in the figure. In all four cases, the new
linearity correction improves the results by ∼ 1–4% at the end of the ramp where the fluence
approaches the full well limit.
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Figure 8: Percent difference in the flt count rate (e−/s) measured within a 3–pixel radius
aperture for stars in NGC 1851 calibrated with the new and current (2009) NLINFILE plotted
versus the flt count rate for the same exposure shown in Figure 7. Points are colored based
on their peak pixel value measured via the hst1pass software (Anderson 2022). At higher
count rates, sources calibrated with the new non-linearity correction files are brighter by up
to 0.5% in the 3-pixel aperture compared to the current correction.

Figure 9 shows the ratio between the instantaneous count rate of ima reads and the
flt count rate value versus the fluence level (e−) for the peak pixel of sources identified
by hst1pass with the current and new non-linearity correction (on the same exposure
ieaa02e8q). We calculate and plot the median-binned statistic with n bins = 15 for reads
with a fluence level between 10,000–100,000 e−, where early reads are excluded due to their
scatter. The color of the points indicates whether a DQ flag was populated in the ima file
during the ramp fitting step, where purple indicates no flag and green shows stars that were
flagged as cosmic ray hits in their ramps. In the case of this exposure, only about 1% of
pixels are flagged as CRHIT. The current correction deviates from perfect linearity (a count
rate ratio of ∼=1) at higher fluence levels by ∼ 4%, while the new correction improves the
deviation from linearity by ∼ 2%, reinforcing the improvement at higher fluence levels when
using the new pixel-based correction.
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Figure 9: Ratio of the instantaneous count rate of ima reads and the flt count rate versus
the fluence level (e−) for the peak pixel of sources identified by hst1pass for a ∼900-second
exposure of NGC 1851 (ieaa02e8q) acquired in the F110W filter with the STEP100 sample
sequence. The two panels compare the results calibrated with 1.) the current 2009 non-
linearity correction file (left) and 2.) the new pixel-based correction (right). Median binned
statistics are overplotted for fluence levels between 10,000 and 100,000 e−, where early reads
are excluded due to their large scatter. Points are colored based on their DQ flag populated
in the ima file during the ramp fitting step, where purple indicates no flag. Only about 1% of
sources measured were flagged with CRHIT in this exposure. The new correction improves
the linearity by ∼ 2% compared to the current correction at higher fluence levels for sources
identified by hst1pass.

47 Tucanae

We repeat the analysis done with NGC 1851 in Figure 9 with 47 Tucanae (a globular
cluster at ∼4.5 kpc) using if5i02h2q, a ∼350-second F160W exposure acquired with the
SPARS25 sample sequence from the WFC3 calibration (CAL) program 17363. While the
goal of this program is to monitor the WFC3/IR time-dependent sensitivity with cluster
observations (Bajaj et al. 2022), this program duplicates the observing strategy from the
prior “WFC3/IR Signal Non-Linearity Monitor,” which was designed to test the linearity
correction derived from internal flats using star cluster data (see programs 12352, 12696,
13079, and 13563) and thus is useful for our purpose here.
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Figure 10 shows the ratio of the instantaneous count rate ofima reads and theflt count
rate versus the 
uence level (e� ) for the peak pixel of sources identi�ed byhst1pass for 47
Tucanae exposureif5i02h2q . The two panels show the results calibrated with the current
and new non-linearity corrections (same analysis as Figure 9). Points are colored based on
their DQ 
ag in the same way as Figure 9. The current correction deviates from linearity
at higher 
uence levels by up to� 7%, while the new correction signi�cantly improves the
linearity, deviating only by � 2% at saturated 
uence levels.

Figure 10: Same as Figure 9, but for a� 350-second exposure of 47 Tucanae (if5i02h2q )
acquired in the F160W �lter with the SPARS25sample sequence. The current (2009) correc-
tion deviates from linearity at higher 
uence levels by up to� 7%, while the new correction
deviates only by� 2% at the same 
uence levels, signi�cantly improving the linearity of the
peak pixel of sources. The colorbar indicates whether a 
ag was populated in the DQ array
of the ima �le, where purple indicates no 
ag and green highlights pixels 
agged as a cosmic
ray by calwf3 during the \up-the-ramp" �t.

We noticed a large number of pixels 
agged as a CRHIT in this exposure, which was
observed usingSPARS25sample sequence, the same sample sequence shown in Figure 1. We
repeat the analysis in Figure 10 for stars in Quadrants (Quads) 1 and 4, which comprise the
top half of the IR detector. We �nd that the quad-based non-linearity correction is signif-
icantly worse in Quad 1 with deviations up to� 8%, compared to Quad 4 with deviations
up to � 5%. This strongly implies that the larger number of CR 
ags in Quad 1 is related
to errors in the quadrant-based linearity solution.
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This exposure also has� 15% more CRHIT 
ags identi�ed by calwf3 than that of the
NGC 1851 exposure in Figure 9. This is most likely related to the di�erent sample sequence
of the two exposures. The NGC 1851 exposure in the previous section was observed in
STEP100(linearly spaced readouts early in the ramps ending with logarithmically spaced
readouts) while the 47 Tucanae exposure is observed inSPARS25(evenly spaced readouts).
The smaller spacing between 47 Tucanae reads may causecalwf3 to erroneously detect
pixels as a CRHIT more often compared to a larger time step between reads. We compare
the total number of CR 
agged peak pixels of sources in Quadrants 1 and 4 in the 47 Tucanae
exposures with the two corrections and �nd that there is a 20% reduction in the number of
peak pixels being 
agged as CRHIT when using the new correction compared to the current
one, while the number of CRHIT 
ags in Quadrant 4 did not change signi�cantly.

Staring Mode Observations of Standard Star P330E

High signal-to-noise observations of spectrophotometric standard stars serve as an excel-
lent monitor of the IR channels' throughput and stability. P330E is a G-type CALSPEC
standard star used for 
ux calibration monitoring due to its well-characterized spectral en-
ergy distribution. We reprocess P330E observations across three �lters (F110W, F140W,
and F160W) from past WFC3 photometric monitoring programs spanning from cycles 17 -
30 (2009 - 2022) to test our new linearity correction �le. All observations are taken with
RAPIDsample sequence with a mix of small subarray apertures to avoid saturation, while
still providing a large number of reads to obtain an accurate ramp �t. Ramps with four or
fewer reads are removed from our analysis. Table 2 in the Appendix lists the Proposal ID,
�lter, sub-array, aperture used, exposure time (s), and rootnames of the P330E exposures.

Figure 11 shows the instantaneous count rate (e� =s) versus the 
uence level (e� ) for the
peak pixel value as determined byhst1pass of one P330E exposureie7h20bvq in F110W
corrected with the current and new correction �le. This exposure was acquired with the
RAPIDsample sequence using theIRSUB64subarray in order to acquire a large number of
reads (NSAMP= 8) in the short 0.4-second exposure before the star saturates. In the image,
the star was positioned at the center of a pixel and therefore reaches the saturation limit
of the pixel, whereas other images of this star do not get close to the full well limit due to
the star being centered at the corner of four pixels and the 
ux of the peak pixel is spread
out. The error bars represent the propagated uncertainties of the instantaneous count rates
derived from theERRextensions of theima reads. At later ima reads, where the 
uence level
is close to saturation, the new correction (blue) brings the count rates of the higher ramps
closer to linearity with the earlier ramps compared to the current correction (orange). Most
notable is a � 3% improvement in the last read before saturation begins compared to the
measuredflt count rate, validating the improvements with the new pixel-based solution.
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Figure 11: Instantaneous count rate (e� =s) versus the 
uence level (e� ) for the peak pixel
value in F110W P330E exposureie7h20bvq corrected with the new non-linearity correction
�le (blue) and the current (2009) correction �le in the pipeline (orange). The count rate
measured in theflt �le (red dotted line) and the 
uence level at which saturation is �rst

agged in the DQ array (purple dotted line) is also shown. The error bars represent the
propagated uncertainties of the instantaneous count rates derived from theERRextensions of
the ima reads. At ramps approaching saturation, the new correction improves the linearity
compared to the current correction, most notably a� 3% improvement in the last ramp before
saturation begins at a 
uence level of� 55; 000 e� . The bottom panel is identical to the top
except for a smaller y-axis range.

Furthermore, we repeat a similar analysis to that conducted on the INTFLAT obser-
vations in the earlier section. We measure the ratio between the instantaneous count rate
betweenima reads and theflt count rate, as well as the 
uence level at the peak pixel coor-
dinate identi�ed by hst1pass of P330E only (as opposed to measuring every pixel observed
and then calculating the sigma-clipped mean, as we did with the INTFLATs). Figures 12,
13, and 14 show the count rate ratio versus the 
uence level for each read of every P330E
ramp for F110W, F140W, and F160W, respectively. The median-binned statistic with n
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bins = 10 is also plotted. Points are colored based on their DQ 
ags in theima extension,
where purple = no 
ags, dark blue = saturated pixel, light green = CR 
ag, and yellow =
both saturated and CR 
ag.

Figure 12: Ratio of the instantaneous count rate ofima reads and theflt count rate ver-
sus the 
uence level (e� ) for P330E observations taken in F110W with the current (2009)
linearity correction (top) and the new linearity correction (bottom). The colorbar presents
the DQ 
ags of the pixel: purple (value = 0) = no 
ags, dark blue (1) = saturated pixel,
light green (2) = CR 
ag, and yellow (3) = both saturated and CR 
ag. The median-binned
statistic (red dashed line) is overplotted, and a horizontal line at a count rate ratio of 1.0
represents near-perfect linearity. The new correction �le improves the linearity of P330E
count rate measurements by� 2% at higher 
uence levels in F110W.
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Figure 13: Same as Figure 12, but for F140W. The new correction �le improves the linearity
of P330E count rate measurements by� 2% at higher 
uence levels in F140W.
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Figure 14: Same as Figure 12, but for F160W. The new correction �le improves the linearity
of P330E count rate measurements by� 4% at higher 
uence levels in F160W.

In all three �lters tested, the new correction �le improves the linearity, especially at the
bright end. At higher 
uence levels, the new correction shows the count rate ratio approaches
1.0|indicating near-perfect linearity|by 2{4% more than the current correction across all
three �lters, with the most signi�cant improvement of 4% in F160W.
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Grism Observations of CALSPEC Standard Stars

P330E

IR grism observations of P330E (G102 and G141) were reprocessed with the current
and new non-linearity corrections (Bohlin 2025, private communication) using the method-
ology described in Bohlin and Deustua (2019). These grism observations are part of the
WFC3/CAL IR Grism Flux Monitor and were recently used to measure the time-dependent
sensitivity of the IR detector (Som et al. 2024). Table 3 in the Appendix lists the proposal
ID, rootname, grism �lter, and exposure time for the observations used.

Figures 15 and 16 show the relative sensitivity over time based on P330E observations in
G102 and G141 with the current and new non-linearity correction, respectively. The points
are color coded by their exposure time. In G102, we see an improvement in the scatter
(� 0.001 improvement in the RMS when using the new correction) among observations during
the same visit in the 2012 series, where the exposure (500 sec) was closer to saturation than in
other exposures. This is consistent with previous tests showing that the correction improves
the linearity of the count rate close to the saturation limit.

Figure 15: Relative sensitivity versus date for G102 observations of P330E calibrated with
the current (2009; left) and new (right) non-linearity correction. Points are colored based
on their exposure time. There is an improvement in the scatter for yellow points in� 2012,
where the long 500-second exposures taken with theSTEP50sample sequence are closer to full
well saturation than other visits. Purple points denote observations in a variety of sample
sequences and exposure times ranging from 14 to 73 seconds.
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However, for G141, the correction does not improve the linearity of the count rates for
the 2012 visit, and the results actually have larger scatter. This visit in particular is a�ected
by self-induced persistence to a greater degree than other visits, and its results may be
inconclusive. However, the change between the two corrections in all G141 observations
(including the one a�ected by persistence) is negligible (< 0:1%).

Figure 16: Same as Figure 15, but for G141. While there is no signi�cant improvement in
the scatter for a given visit, the new correction increases the brightness of the yellow points
(103 seconds,SPARS10) by � 0:5%. These data are a�ected by self-persistence from prior
exposures in purple (23 sec,RAPID) due to a lack of dithering between pairs of long and short
observations.

GD71

To test the spatial dependence of the linearity calibration, dithered observations of the
CALSPEC standard star GD71 acquired in the G102 and G141 grisms were reprocessed
with the new linearity solution (Bohlin 2025, private communication). These observations
are part of the IR grism 
ux monitor calibration program and have recently been used to
measure sensitivity losses of the IR detector as a function of wavelength (Som et al. 2024).
For observations acquired on the same date (but on di�erent regions of the detector), the
large (1-2%) scatter in photometry was originally attributed to errors in the 
at �eld. Table
4 in the Appendix lists the rootname for the set of dithered GD71 observations acquired in
2015, with a single visit for each IR grism.

Figure 17 plots the (X,Y) position of the dithered exposures taken in each visit. Observa-
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tions calibrated with the current (circle) and new (triangle) linearity corrections are colored
by their normalized sensitivity to the value at the reference position near the center of the
detector. Results from data processed with the new correction are o�set by 30 pixels along
the X-axis to help compare the di�erence between the two non-linearity corrections.

The sensitivity of GD71 in both �lters, when calibrated with both correction reference
�les, is nearly identical at all parts of the detector measured. We would expect the sensitivity
to improve on the left edge of the detector with the new correction, as the current correction
has an abnormality where it 
ags pixels as CRHIT more often due to the saturated 
ats
used in the derivation of the current correction (see Figure 1). However, we see a negligible
change in sensitivity, indicating that the left edge of the detector may still experience the
same non-linearity issues with the new pixel-based correction. In addition, it is important to
note that there is no evidence of the non-linearity becoming worse with the new correction.

Figure 17: (X,Y) coordinate of GD71 taken in with SPARS25sample sequence for dithered
exposures of G102 and G141 calibrated with the current (2009; circle) and new (triangle)
non-linearity correction �les. Points are colored based on their sensitivity, normalized to an
image at the IR grism reference position near the center of the detector. Results from data
processed with the new correction are shifted by 30 pixels along the X-axis to help compare
di�erences with the previous correction. In general, the count rates are not signi�cantly
di�erent between the old and new linearity corrections. The upper left corner of Quad 1 has
lower observed count rates compared to the center of the detector, even with the new linearity
correction.
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IR Zeropoints

In late 2024, the �rst set of time-dependent WFC3/IR inverse sensitivities (zeropoints)
was delivered to the HST Calibration Reference Data System (CRDS) (Calamida et al.
2024) and installed in the automated calibration pipeline. These zeropoints are important
for users to obtain accurate photometry, as WFC3/IR has experienced a 1{2% total decline in
photometric sensitivity (depending on �lter) since installation in 2009 (Marinelli et al. 2024).
In this section, we present relative photometry fromflt �les of staring mode observations
spanning July 2009 to August 2025 for the CALSPEC standards used in Calamida et al.
(2024).3 We address how the updated linearity solution a�ects this photometry to determine
if the IR zeropoints should be recalculated and redelivered.

Figure 18: Flux ratios as a function of time for flt observations of P330E in the F110W
�lter, comparing the measured 
ux (e� =s) after implementing the new linearity solution
( Fnew ) to the 
ux using the current (2009) calibration (Fcurrent ). Points are colored by ex-
posure time (s), the 3� -clipped mean is a green dashed line, and the mean 
ux ratio (weighted
by photometric errors) is a pink dotted line.

To test the impact of the linearity solution, we recalibrated all observations of the CAL-
SPEC standards using both the new and current linearity solutions. In Figure 18, we show
the e�ects of the linearity solution on 3-pixel aperture photometry for P330E in the F110W
�lter. We take the observed count rate from exposures calibrated with the new linearity
solution (Fnew ) and divide by the observed count rate of the data calibrated with the cur-
rent linearity �le ( Fcurrent ). The resulting ratio (Fnew=Fcurrent ) is plotted as a function of
observation date, and color-coded according to the observation exposure time. A solid line is
plotted at 1:0, indicating no change in the count rates between the new and current linearity
solutions. Generally, photometry on �les calibrated with the new linearity solution yields

3G191B2B, GD-153, GD-71, GRW70, and P330E.
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