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ABSTRACT

We present a Hubble Space Telescope STIS spectrum of ASASSN-14li, the first rest-frame UV
spectrum of a tidal disruption flare (TDF). The underlying continuum is well fit by a blackbody with
TUV = 3.5× 104 K, an order of magnitude smaller than the temperature inferred from X-ray spectra
(and significantly more precise than previous efforts based on optical and near-UV photometry).
Super-imposed on this blue continuum, we detect three classes of features: narrow absorption from
the Milky Way (probably a High-Velocity Cloud), and narrow absorption and broad (FWHM ≈ 2000-
8000 km s−1) emission lines at/near the systemic host velocity. The absorption lines are blueshifted
with respect to the emission lines by ∆v = −(250–400) km s−1. Together with the lack of common low-
ionization features (Mg II, Fe II), we argue these arise from the same absorbing material responsible
for the low-velocity outflow discovered at X-ray wavelengths. The broad nuclear emission lines display
a remarkable abundance pattern: N III], N IV], He II are quite prominent, while the common quasar
emission lines of C III] and Mg II are weak or entirely absent. Detailed modeling of this spectrum
will help elucidate fundamental questions regarding the nature of the emission process(es) at work in
TDFs, while future UV spectroscopy of ASASSN-14li would help to confirm (or refute) the previously
proposed connection between TDFs and “N-rich” quasars.
Subject headings: stars: flare — accretion — ultraviolet: general
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1. INTRODUCTION

A star passing close to a super-massive black hole
(SMBH; M & 106 M�) will be torn apart by tidal forces
(Hills 1975). The accretion of the resulting bound stellar
debris results in a luminous transient known as a tidal
disruption flare (TDF; Rees 1988). Unlike active galac-
tic nuclei (AGN), the accretion resulting from a TDF is
deterministic, and the rate that mass first returns to the
SMBH is straightforward to derive (Phinney 1989). For
some systems the accretion rate is predicted to transi-
tion from highly super-Eddington to sub-Eddington on a
time scale of months to years (e.g., De Colle et al. 2012).
Furthermore, TDFs can serve as “sign-posts,” indicating
the presence of a SMBH in galaxies that are not actively
accreting.

Thanks in part to the rapid growth in wide-field op-
tical surveys, the TDF discovery rate has experienced a
remarkable increase in recent years21. Optical spectra of
PS1-10jh, the first TDF with extensive real-time follow-
up from such surveys, revealed broad [Full-Width at
Half-Maximum (FWHM) ≈ 9000 km s−1] He II emission
lines, but lacked detectable Balmer H emission (Gezari
et al. 2012). The low H:He ratio has led to a vigor-
ous debate within the community, with possible explana-
tions including: the disruption of a H-poor star (Gezari
et al. 2012; Bogdanović et al. 2014; Strubbe & Mur-
ray 2015); the small radial extent of the accretion disk
(Guillochon et al. 2014); complex photo-ionization pro-
cesses within a (H-rich) envelope surrounding the accre-
tion disk (Roth et al. 2015); and, anomalous abundance
ratios due to CNO processing in the core of a Sun-like

Electronic address: Email: brad.cenko@nasa.gov
21 See, e.g., https://tde.space.
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Fig. 1.— UV spectrum of the TDF ASASSN-14li. The broad emission features (where known) are indicated. Over-plotted is a blackbody
fit to the (largely featureless) NUV portion of the spectrum, with TBB = (3.50 ± 0.06) × 104 K. Also shown is a radiative transfer model
from Roth et al. (2015). The portion of the spectrum affected by geocoronal airglow is indicated with a circled plus sign.

star (Kochanek 2015). More recently, a larger sample of
optically-discovered TDFs has revealed a wide range of
H:He line ratios (Arcavi et al. 2014), and still others ap-
pear to lack emission lines altogether (e.g., Cenko et al.
2012; Chornock et al. 2014).

Understanding the nature of this emission is critical to
develop a theoretical framework to robustly infer SMBH
properties (e.g., mass) from TDF observations. To this
end, we have undertaken a campaign to obtain rest-frame
ultra-violet (UV) spectra of TDF candidates with the
Hubble Space Telescope (HST). In analogy with quasars,
we anticipate that the strongest atomic lines will appear
in the rest-frame UV. Similarly, the more distant events
discovered in the near future by, e.g., the Large Synoptic
Survey Telescope (LSST; Ivezic et al. 2008) will be ob-
served at these rest-frame UV wavelengths. In this Letter
we present the first spectrum obtained as part of this UV
spectroscopy program, of the nearby TDF ASASSN-14li.

Throughout this work, we adopt a standard ΛCDM
cosmology with parameters from Planck Collaboration
et al. (2015): H0 = 67.8 km s−1 Mpc−1, Ωm = 0.308, and
ΩΛ = 1−Ωm. All quoted uncertainties are 1σ (68%) con-
fidence intervals unless otherwise noted, and UTC times
are used throughout.

2. ASASSN-14li DISCOVERY AND OBSERVATIONS

ASASSN-14li was first detected in V -band images ob-
tained on 2014 Nov 11.65 in the nucleus of the galaxy
PGC 043234 (Jose et al. 2014). Pre-outburst observa-
tions from the Sloan Digital Sky Survey (SDSS; Alam
et al. 2015) indicate the host galaxy is dominated by
an old stellar population (tage ≈ 11 Gyr) with a stel-
lar mass log10(M∗/M�) ≈ 9.7 and a redshift of z =
0.02058± 0.00001 (Conroy et al. 2009). At d ≈ 90 Mpc,
ASASSN-14li was exquisitely observed across the elec-
tromagnetic spectrum (Holoien et al. 2016; van Velzen
et al. 2015; Miller et al. 2015; Alexander et al. 2015). We
highlight the following previous results:

• The broadband spectral energy distribution re-
quires the presence of multiple emission compo-
nents (Holoien et al. 2016; van Velzen et al. 2015).
The observed X-ray emission is well fit by a black-
body with TX ≈ 5.8 × 105 K (Miller et al. 2015);

however, extrapolating this model to optical wave-
lengths grossly under-predicts the observed flux. A
second blackbody with Topt ≈ 4 × 104 K can rea-
sonably describe the optical emission, though the
peak is largely unconstrained (Holoien et al. 2016;
van Velzen et al. 2015).

• Evidence for a high-velocity outflow [∆v ≈ (1.2–
3.9)×104 km s−1] and a low-velocity outflow (∆v =
−(100–400) km s−1) was derived from non-thermal
radio emission (Alexander et al. 2015; van Velzen
et al. 2015) and high-resolution X-ray spectroscopy
(Miller et al. 2015), respectively. Outflows are pre-
dicted to accompany accretion at super-Eddington
rates (e.g., Ohsuga et al. 2005; Strubbe & Quataert
2009), though typically only with large velocities.

• The optical spectra of ASASSN-14li are domi-
nated by a blue continuum and asymmetric, broad
[FWHM≈ (1 − 2) × 104 km s−1] emission lines of
Balmer H and He II (Holoien et al. 2016).

We obtained UV spectra of ASASSN-14li with the
Space Telescope Imaging Spectrograph (STIS; Program
ID GO-13853) on HST beginning at 8:40 UT on 2015
Jan 10 (∆t = 59.7 d after initial detection). STIS was
deployed with two different instrumental configurations,
both utilizing the 52′′×0.2′′ aperture: the G230L grat-
ing with the near-UV (NUV) MAMA detector, providing
wavelength coverage from 1570–3180 Å at a resolution
(R ≡ λ/∆λ) of ≈ 700 (1750 s exposure time), and the
G140L grating with the far-UV (FUV) MAMA detec-
tor, providing wavelength coverage from 1150–1730 Å at
a resolution of R ≈ 1700 (2888 s exposure time).

We downloaded the processed frames from the HST
archive and examined the resulting 2D spectra. For both
the FUV and NUV spectra, the trace from ASASSN-
14li is well-detected and (spatially) unresolved, so we
make use of the standard pipeline product 1D spectra
for our analysis. After a signal-to-noise ratio (SNR)-
weighted combination of the FUV and NUV frames and
de-reddening for absorption in the Milky Way [E(B −
V ) = 0.022 mag; Schlafly & Finkbeiner 2011], the result-
ing UV spectrum of ASASSN-14li is plotted in Figure 1.
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Fig. 2.— Low-ionization (ionization energy < 13.6 eV) lines in the spectrum of ASASSN-14li. For each sub-plot, we have normalized the
velocity to the SDSS redshift of the host galaxy, z = 0.02058. Common absorption features are detected from the Milky Way ISM (red
vertical dashed lines for vMW = 0), with a significant velocity offset. Regions contaminated by features from other transitions are shaded
blue.

We caution that wavelengths near λ = 1216 Å are signif-
icantly affected by geocoronal airglow emission, and will
not be used for analysis here. Upon publication we will
make the spectrum of ASASSN-14li available via WIS-
eREP (Yaron & Gal-Yam 2012).

3. ANALYSIS

3.1. UV Continuum Emission

To estimate the continuum level, we fit the portion of
the spectrum with λ ≥ 1900 Å to a blackbody function22.
The best fit model, with TBB = (3.50± 0.06)× 104 K, is
over-plotted in Figure 1. The FUV flux is, as expected,
somewhat underpredicted by this model, but it seems to
capture the continuum underlying the broad FUV emis-
sion features reasonably well. The total bolometric lu-
minosity implied is LBB = 2.4× 1043 erg s−1, a factor of
∼2 larger than the integrated emission in the observed
bandpass [LUV = (1.15± 0.06)× 1043 erg s−1].

The derived UV continuum temperature at this epoch
is consistent with previous estimates based on black-
body fits to broadband optical and near-UV photometry
(Holoien et al. 2016; van Velzen et al. 2015). As noted
by these authors, a single blackbody cannot simultaneous
account for the luminous optical/UV and X-ray emission.

In Figure 1, we also overplot the results of a radia-
tive transfer simulation from Roth et al. (2015). This
particular geometry is comprised of an outer envelope
of 0.125 M� of material extending out to 5× 1014 cm (a
factor of ≈ 3 larger than the radius inferred from our
blackbody fits above), with a density profile of ρ ∝ r−2.

22 We assume the host contribution at these wavelengths is min-
imal, as indicated by pre-outburst GALEX photometry (Miller
et al. 2015).

The envelope is illuminated by an underlying continuum
with a photospheric radius of 1014 cm and a bolometric
luminosity of 1045 erg s−1. The resulting output spec-
trum is not a formal “fit” to the data, and furthermore
only contains atomic species of H, He, and O at Solar
abundances. However, it is illustrative that the observed
UV continuum slope is quite well reproduced in such a
geometry.

3.2. Absorption and Emission Features

We fit emission and absorption features to a Gaussian
model, allowing the central wavelength, line width, and
equivalent width to vary as free parameters. The local
continuum level was estimated from nearby wavelength
bins. The results of this analysis are displayed in Table 1.
We identify three distinct classes of features: narrow ab-
sorption from the Milky Way, and narrow absorption and
broad emission at/near the host redshift.

3.2.1. Milky Way Absorption

We detect a series of narrow (FWHM∼ 500 km s−1) ab-
sorption features from standard metal transitions in the
interstellar medium (ISM) at wavelengths near their rest
values. Given their proximity to rest wavelengths, and
the lack of additional intervening material, we associate
these features with an absorber in/near the Milky Way
galaxy. We calculate a weighted average redshift for the
absorber of z = 0.00064± 0.00006, or a velocity relative
to the heliocentric reference frame of v = 190±20 km s−1.
For the Galactic coordinates of ASASSN-14li (l = 298.28,
b = 80.62), this results in a comparable velocity in the
Local Standard of Rest. This velocity is indicative of
a High-Velocity Cloud (HVC: Wakker & van Woerden
1997).
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Fig. 3.— High-ionization (ionization energy > 13.6 eV) lines in the spectrum of ASASSN-14li. The plot scheme is the same as Figure 2.
Best-fit Gaussian emission models are plotted in green.

3.2.2. Absorption at Host Redshift

While the absorption features from the Milky Way
generally resemble those observed in the ISM of high-
z galaxies (e.g., Wolfe et al. 2005; Fynbo et al. 2009),
the narrow absorption features observed from the host
galaxy of ASASSN-14li are markedly different. With the
notable exception of weak C II λ 1335, nearly all tran-
sitions from low-ionization metal states are absent (Fig-
ure 2)23. Similarly, Lyα is extremely weak: assuming the
gas is optically thin, we derive a lower limit to the col-
umn density of logN(cm−2) ≥ 14.2±0.2. At first glance,
the weak absorption is not entirely surprising, given the
old stellar population observed in the host galaxy. But
standard high-ionization absorption lines, such as C IV
λλ 1548,1551, S IV λλ 1394,1403, and N V λλ 1239,1243
are well-detected (Figure 3). We measure a weighted av-
erage for the absorber redshift of z = 0.02044± 0.00006,
marginally below the value measured in the (quiescent)
host.

3.2.3. Emission at Host Redshift

A number of broad emission features are also appar-
ent, including C IV λλ 1548,1551, S IV λλ 1394,1403,
N V λλ 1239,1243, and Lyα. We further identify the fea-
ture at λobs = 1674 Å as He II λ 1640, given the strong
He II λ 4686 emission observed in the optical spectra of
ASASSN-14li (Holoien et al. 2016). This line was pre-
dicted to appear in the UV spectra of TDFs by Strubbe
& Murray (2015), but with a P Cygni profile not read-
ily identified here. It also appears prominently in the
radiative transfer simulations of Roth et al. (2015) (Fig-

23 The feature at λobs = 2854 could correspond either to Mg I
λ 2853 from the Milky Way or Mg II λ 2796 from the TDF host.
Given the lack of corresponding Mg II λ 2803 at the host redshift,
we associate this with the Milky Way absorber.

ure 1).24 This He II line may be blended with O III] λ
1663, but the signal-to-noise ratio precludes firm conclu-
sions.

We associate two additional features with N III] λ 1750
and N IV] λ 1486 (see also Kochanek 2015). We are
unable to identify two remaining lines, both relatively
weak, at λhost ≈ 2303 Å and λhost ≈ 1812 Å.25 Equally
of interest are common quasar absorption features that
are entirely lacking from the UV spectrum of ASASSN-
14li: Mg II λλ 2796, 2804 and C III] λ 1909 (Figure 4).

After manually excising narrow absorption features in
the regions of interest, we fit the emission lines to a
Gaussian model, as described above. The width of the
emission features varies considerably, from FWHMs of
7700 km s−1 for S IV λλ 1394,1403 to 1700 km s−1 for
N IV] λ 1486 (corresponding to distances ranging from
≈ 7–150 AU for virialized gas orbiting a 106 M� SMBH;
van Velzen et al. 2015; Holoien et al. 2016). In fact, aside
from one of the unidentified features, the two N transi-
tions are significantly more narrow than the remainder
of the lines. Even the largest velocities measured here
are significantly smaller than those measured from opti-
cal lines [FWHM≈ (1 − 2) × 104 km s−1; Holoien et al.
2016].

For features where both narrow absorption and broad
emission are detected, the absorption features are
blueshifted: ∆v = −450 ± 100 km s−1 for C IV λλ
1548,1551, and ∆v = −250 ± 110 km s−1 for S IV λλ
1394,1403.

Finally, we note that we did not attempt to fit either
the broad Lyα or N V λλ 1239,1243 host emission fea-

24 We note that Roth et al. (2015) adopted a Gaussian line profile
with Doppler velocity of 104 km s−1 for their spectra; this profile
was not an output of the simulation.

25 The former line may appear in the composite N-rich QSO
spectrum presented in Jiang et al. (2008); see their Figure 4.
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tures. This is due both to their clear blending, as well as
a strong source of opacity at λobs ≈ 1255 Å. The nature
of this absorption remains unexplained. The absorption
feature blueward of Lyα is from H I gas in the HVC;
none of the lines show evidence for a P Cygni profile.

4. DISCUSSION

As a starting place for discussion, the most natural
point of comparison is with quasars (QSOs), given that
both are powered by accretion onto a SMBH. In Fig-
ure 4 we over-plot the composite QSO spectrum from
SDSS (Vanden Berk et al. 2001). Even compared with
a QSO, the continuum emission from ASASSN-14li is
significantly bluer. Together with the luminous, thermal
X-ray emission, the nature of the continuum in ASASSN-
14li appears to be significantly different from that ob-
served in typical QSOs.

In terms of line features, our first task is to understand
the source of the emitting and absorbing material. The
lack of common low-ionization absorption features, to-
gether with the old host stellar population, indicate the
absorber is unlikely to arise in the cold host ISM. Given
that nearly every L∗ galaxy exhibits a circum-galactic
medium (GGM) consisting of strong Lyα absorption and
(frequently) low-ion absorption (Prochaska et al. 2011;
Thom et al. 2012; Werk et al. 2013), there is a reason-
able probability that gas in the halo of the host galaxy
contributes to the observed absorption. However, the de-
tection of N V λλ 1239,1243 is difficult to account for in
such a CGM environment (Werk et al., in preparation).

The host galaxy does show evidence for a pre-outburst
AGN, and so the absorber could result from pre-existing
gas in (or possibly expelled from; van Velzen et al. 2015)
the nuclear region. Alternatively, the absorber may re-
sult from the (bound) debris of the disrupted star. We
argue this is the simplest explanation, as the the same
material responsible for the X-ray outflow (Miller et al.
2015) could also produce UV absorption (e.g., Crenshaw
et al. 1999; Kriss 2006). The comparable blueshift (with
respect to the broad emission lines) observed in the UV
and X-rays further supports this conclusion.

The emission lines present in ASASSN-14li are to first
order analogous to a broad-line region in a QSO: clearly
there is fast-moving (& 5 × 103 km s−1) material pho-
toionized (or collisionally excited) by the blue contin-
uum. However, closer examination reveals an extremely
unusual abundance pattern. Strong N IV] λ 1486 and
N III] λ 1750 are extremely rare in QSOs, with only
∼ 1% of SDSS systems exhibiting such features (Jiang
et al. 2008). The lack of C III] λ 1909 and Mg II λλ
2796, 2804emission is particularly striking.

We have searched through the SDSS QSO database to
identify other examples of systems that either a) exhibit
strong N IV] λ 1486 and N III] λ 1750 emission, and/or
b) display large C IV λλ 1548,1551 equivalent widths,
but weak or non-existent Mg II λλ 2796, 2804 emission.
As noted by Kochanek (2015), the former group has been
previously identified as the “N-rich” QSOs (Osmer 1980;
Bentz & Osmer 2004; Bentz et al. 2004). Kochanek
(2015) argues that these N-rich QSOs are in fact the
tidal disruption of a & 1 M� star, for which the high
N abundance results from significant CNO processing in
the stellar core (pre-disruption).

While the similarity between N-rich QSOs and

ASASSN-14li is indeed intriguing, we note several impor-
tant caveats. First, we examined all the N-rich systems
identified in Jiang et al. (2008), and every one (in the
appropriate redshift range) exhibited detectable C III] λ
1909 and Mg II λλ 2796, 2804 emission lines. Mg should
be unaffected by the CNO cycle. The absence of Mg II
could be the result of photoionization from the extremely
hot continuum: given that the ionization energy of Mg III
is 80.1 eV (comparable to the ionization energy of N IV of
77.5 eV), there are clearly many photons capable of fur-
ther electron stripping. In this case, the absence of Mg II
may be transient in nature, as the underlying continuum
temperature must cool eventually.

In addition, inspection of the full sample of N-
rich QSOs did not reveal a single example of nar-
row, blueshifted absorption lines as were observed for
ASASSN-14li. Again, however, if related to accretion at
super-Eddington rates, these absorption features could
also be transient in nature. Future spectra of ASASSN-
14li, when the accretion rate has dropped and the con-
tinuum cooled, are a critical test of this explanation.

More troubling, however, is that the N-rich QSOs from
Jiang et al. (2008) are all extremely luminous, typically
M2500 ≈ −26 mag (AB). Aside from being 2–3 orders
of magnitude more luminous than known TDFs, these
systems would need to be quite short-lived: at this lumi-
nosity, they will radiate 1052 erg in only a few weeks. To
the extent that similar BH scaling relations hold in QSOs
and TDFs, many of the sources in the Jiang et al. (2008)
sample also have inferred masses well above 108 M�, the
limit above which a Sun-like star will be disrupted inside
the event horizon (Shen et al. 2011).

We also plot in Figure 4 an example QSO spectrum
with well-detected C IV λλ 1548,1551, but weak or non-
existent Mg II λλ 2796, 2804 emission. Of the 78,223
QSOs in the catalog of Shen et al. (2011) with well-
detected C IV λλ 1548,1551 and z < 2, only 269 (0.3%)
lack detectable Mg II λλ 2796, 2804(Wr < 3σ). We visu-
ally inspected these 269 “Mg-poor” QSOs, and in nearly
all cases the lack of Mg II λλ 2796, 2804 is due to de-
creased sensitivity at the relevant (observed) wavelength.
All these sources have well-detected C III] λ 1909 lines.

Detailed photoionization modeling may help to shed
further light on the nature of the emitting gas. For ex-
ample, the lack of C III] λ 1909 could be explained if the
gas were above the critical density of ncrit = 109.5 cm−3

Osterbrock (1989); constraints from the X-ray spectrum
place a lower limit of n & 2× 109 cm−3. Similarly, if the
narrow width of the (semi-forbidden) N lines were due to
collisional de-excitation (and not, e.g., distance from the
source), this may also constrain the density of the emit-
ting gas. However, we caution that assumptions underly-
ing standard AGN photoionization tools (e.g., CLOUDY;
Ferland et al. 2013) may not hold for TDFs (Roth et al.
2015).

To the extent that ASASSN-14li is representative
of the broader TDF population, the UV spectrum is
extremely promising for the detection of high-redshift
events by future wide-field optical surveys. With the
blue continuum (and no evidence for dust), the resulting
negative k-correction will greatly enhance detectability:
ASASSN-14li, for example, would be easily detectable by
LSST out to z ≈ 1 (mg ≈ 25.0 at dL = 6.8 Gpc). Fur-
thermore, the extremely blue continuum should clearly
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Fig. 4.— The UV spectrum of ASASSN-14li, compared with the composite QSO spectrum from SDSS (red; Vanden Berk et al. 2001), a
“N-rich” QSO (SDSS J125414.27+024117.5), and an “Mg-poor” QSO (SDSS J003922.44+005951.7).

distinguish TDFs from other classes of transients (van
Velzen et al. 2011).

However, based on this result, it is clear that we have
yet to reach a complete picture of the process by which
the emission is generated following the tidal disruption
process. The simplest analytic models (e.g., Ulmer 1999;
Strubbe & Quataert 2009; Lodato & Rossi 2011), which
assume rapid circularization of the bound debris, may
miss fundamental physics governing the observed signal
(Shiokawa et al. 2015; Piran et al. 2015; Guillochon &
Ramirez-Ruiz 2015). As is clear from our spectrum of
ASASSN-14li, the line formation is a complex process,
and QSOs are an imperfect analog. Without improved
understanding of how (and where) the emission is gen-
erated, it will be quite challenging to utilize TDFs as
probes of distant SMBHs.

Finally, the path forward (observationally) is quite
clear. Time-resolved spectra should solve many of the
puzzles presented here. A reverberation mapping cam-
paign (e.g., Peterson 1993), would be an incredibly pow-
erful discriminant for future events. Furthermore, ad-
ditional nearby examples are necessary to determine

if ASASSN-14li is indeed a fair representation of the
broader TDF population, or if something unique about
ASASSN-14li (nature of the disrupted star, orbit, geom-
etry, etc.) gives rise to both luminous X-ray and opti-
cal/UV emission.
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TABLE 1
ASASSN-14li Absorption/Emission Features

λobs Identification λ0 Wr
a FWHM Line Flux z

(Å) (Å) (Å) (Å) (10−14 erg cm−2 s−1)

2911.27 Mg I 2852.96 < 1.0 3.0 · · · 0.02044
2860.83 Mg II 2803.53 < 0.65 3.0 · · · 0.02044
2856.3 Mg II 2798.75 > −2.8 15.0 < 0.8 0.02058

2854.35 ± 0.42 Mg I 2852.96 0.95 ± 0.36 4.0 ± 1.4 · · · 0.00049 ± 0.00016
2805.70 ± 0.24 Mg II 2803.53 1.49 ± 0.24 3.8 ± 0.6 · · · 0.00077 ± 0.00009
2799.04 ± 0.21 Mg II 2796.35 1.33 ± 0.22 3.2 ± 0.5 · · · 0.00096 ± 0.00008

2653.32 Fe II 2600.17 < 0.77 3.0 · · · 0.02044
2602.67 ± 0.33 Fe II 2600.17 0.79 ± 0.20 3.3 ± 0.9 · · · 0.00096 ± 0.00013

2431.47 Fe II 2382.77 < 0.61 3.0 · · · 0.02044
2392.13 Fe II 2344.21 < 0.64 3.0 · · · 0.02044

2385.21 ± 0.35 Fe II 2382.77 0.69 ± 0.24 3.0 ± 1.1 · · · 0.00102 ± 0.00015
2350.0 ± 1.6 ??? · · · −2.9 ± 0.8 20.7 ± 6.0 0.76 ± 0.27 · · ·

2346.78 ± 0.20 Fe II 2344.21 0.59 ± 0.19 2.0 ± 0.6 · · · 0.00110 ± 0.00009
1948.0 C III 1908.73 > −1.5 15.0 < 0.5 0.02058

1849.3 ± 0.9 ??? · · · −1.1 ± 0.3 5.9 ± 2.6 0.62 ± 0.20 · · ·
1788.0 ± 0.7 N III] 1750.26 −2.7 ± 0.6 9.7 ± 2.2 2.1 ± 0.6 0.02156 ± 0.00040

1704.94 Al II 1670.79 < 0.33 3.0 · · · 0.02044
1673.7 ± 0.6 He II 1640.42 −4.5 ± 0.6 16.0 ± 1.6 4.6 ± 0.5 0.02028 ± 0.00037

1671.58 ± 0.22 Al II 1670.79 0.40 ± 0.14 1.7 ± 0.6 · · · 0.00047 ± 0.00013
1583.0 ± 0.5 C IV 1549.06 −4.8 ± 0.7 13.7 ± 1.0 5.0 ± 0.8 0.02191 ± 0.00032

1582.60 ± 0.14 C IV 1550.77 0.52 ± 0.12 1.5 ± 0.4 · · · 0.02053 ± 0.00009
1579.63 ± 0.15 C IV 1548.20 1.24 ± 0.22 3.0 ± 0.5 · · · 0.02030 ± 0.00009

1557.92 Si II 1526.71 < 0.25 3.0 · · · 0.02044
1551.93 ± 0.23 C IV 1550.77 0.48 ± 0.17 1.6 ± 0.6 · · · 0.00075 ± 0.00015
1549.16 ± 0.21 C IV 1548.20 1.07 ± 0.22 2.8 ± 0.6 · · · 0.00062 ± 0.00014
1527.37 ± 0.14 Si II 1526.71 0.90 ± 0.16 2.8 ± 0.5 · · · 0.00043 ± 0.00009
1517.3 ± 0.3 N IV] 1486.50 −2.3 ± 0.4 8.4 ± 1.1 2.4 ± 0.4 0.02072 ± 0.00020

1431.44 Si IV 1402.77 < 0.21 3.0 · · · 0.02044
1426.7 ± 0.5 Si IV 1396.76 −10.9 ± 1.1 35.7 ± 2.0 11.5 ± 1.0 0.02144 ± 0.00036

1422.48 ± 0.17 Si IV 1393.76 0.21 ± 0.07 1.3 ± 0.5 · · · 0.02061 ± 0.00012
1394.53 ± 0.13 Si IV 1393.76 0.20 ± 0.06 0.8 ± 0.3 · · · 0.00055 ± 0.00009
1361.66 ± 0.19 C II 1334.53 0.35 ± 0.11 2.5 ± 0.6 · · · 0.02033 ± 0.00014
1335.27 ± 0.08 C II 1334.53 1.26 ± 0.14 3.4 ± 0.3 · · · 0.00055 ± 0.00006

1331.03 Si II 1304.37 < 0.11 3.0 · · · 0.02044
1328.79 O I 1302.17 < 0.12 3.0 · · · 0.02044

1305.22 ± 0.14 Si II 1304.37 0.39 ± 0.07 1.4 ± 0.3 · · · 0.00065 ± 0.00011
1302.98 ± 0.10 O I 1302.17 0.52 ± 0.07 1.6 ± 0.3 · · · 0.00062 ± 0.00008

1286.18 Si II 1260.42 < 0.35 3.0 · · · 0.02044
1268.60 ± 0.22 N V 1242.80 0.30 ± 0.13 0.7 ± 0.5 · · · 0.02076 ± 0.00018
1264.40 ± 0.25 N V 1238.82 0.52 ± 0.14 1.2 ± 0.5 · · · 0.02065 ± 0.00020
1260.74 ± 0.09 Si II 1260.42 0.59 ± 0.08 2.3 ± 0.3 · · · 0.00025 ± 0.00007
1240.49 ± 0.04 Lyα 1215.67 0.83 ± 0.04 2.0 ± 0.1 · · · 0.02042 ± 0.00003

aFor features associated with the host galaxy of ASASSN-14li, we adopt the spectroscopic host redshift from SDSS, z =
0.02058, to convert equivalent widths from observed to rest-frame quantities. Equivalent width is defined such that positive
values imply absorption features. 3σ upper limits are provided for non-detections.


