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Abstract

We derive the first hard X-ray luminosity function (XLF) of stellar tidal disruption events (TDEs) by
supermassive black holes (SMBHs), which gives an occurrence rate of TDEs per unit volume as a function
of peak luminosity and redshift, utilizing an unbiased sample observed with the MAXI . On the basis of
the light curves characterized by power-law decay with an index of −5/3, a systematic search using the
MAXI data in the first 37 months detected four TDEs, all of which have been found in the literature. To
formulate the TDE XLF, we consider the mass function of SMBHs, that of disrupted stars, the specific
TDE rate as a function of SMBH mass, and the fraction of TDEs with relativistic jets. We perform an
unbinned maximum likelihood fit to the MAXI TDE list. The results suggest that the intrinsic fraction
of the jet-accompanying events is 0.0007%–34%. We confirm that at z ≲ 1.5 the contamination by TDEs
to the hard X-ray luminosity functions of active galactic nuclei is not significant and hence that their
contribution to the growth of SMBHs is negligible at the redshifts.
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1. Introduction

Tidal disruption events (TDEs) by supermassive black
holes (SMBHs) occur when a star gets close to a SMBH
enough for the tidal force to exceed the self-gravity of
the star. A part of the disrupted star subsequently ac-
cretes onto the SMBH, which is observed as a luminous
flare. These suggest that the TDE contributes to the
mass growth of SMBHs. To quantitatively discuss the
effect of TDEs on the growth history, luminosity depen-
dence of the TDE rate, or “luminosity function”, has to
be constrained based on a statistically complete sample.

Some studies have theoretically estimated the occur-
rence rate of TDEs to be 10−5–10−4 galaxy−1 yr−1 (e.g.,
Magorrian & Tremaine 1999). Many observational re-
sults (e.g., Donley et al. 2002) are in rough agreements
with the predicted TDE rate. Furthermore, the depen-
dence of the rate on SMBH mass is numerically calcu-
lated (e.g., Stone & Metzger 2014). Considering that the
flare luminosity of a TDE depends on the SMBH mass, it
is possible theoretically to estimate the luminosity func-
tion of TDEs (Milosavljević et al. 2006). However, ob-
servational studies that directly constrain the TDE lumi-

nosity function based on a statistically complete sample
have been limited so far.

X-ray surveys covering a large sky area are very use-
ful to detect TDEs, and to make the complete sample,
because we cannot predict when and where an event oc-
curs. In fact, wide-area X-ray surveys performed with
ROSAT , XMM-Newton, INTEGRAL, and Swift (e.g.,
Komossa & Bade 1999; Burrows et al. 2011; Niko lajuk &
Walter 2013) have discovered many of the TDEs. Some-
times accompanying relativistic jets were reported. The
identifications of TDEs were mainly based on their vari-
ability characteristics, such as a large amplitude and the
unique decline law of the light curve (e.g., Komossa &
Bade 1999).

In this proceeding, we present the derivation of the
hard X-ray luminosity function (XLF) of TDEs, using a
statistically complete sample. Based on the MAXI mis-
sion, we make the sample by systematically searching
for hard X-ray transient events at high galactic latitudes
(|b| > 10◦), and identify TDEs. We then derive the XLF
of TDEs associated with and without relativistic jets in-
dividually. Eventually, the result enables us to estimate



the contribution of TDEs to the mass growth of SMBHs.
Note that more details are presented in Kawamuro et al.
(2016).

Throughout this proceeding, we assume a Λ cold dark-
matter model with H0 = 70 km s−1 Mpc−1, ΩM = 0.3,
and ΩΛ = 0.7. The “log” denotes the base-10 logarithm,
while the “ln”, the natural logarithm.

2. Search of TDE From MAXI Data

2.1. Observations and Data Reduction

In this work, we search for TDEs by utilizing the
MAXI /GSC data (Matsuoka et al. 2009; Mihara et al.
2011). The MAXI /GSC has two instantaneous fields-of-
view of 1◦.5×160◦ separated by 90 degrees. By rotating
according to the orbital motion of the international space
station, it covers a large fraction of the sky (95%) in one
day (Sugizaki et al. 2011). We analyze the data taken
in the first 37 months since the beginning of the op-
eration (from 2009 September 23 to 2012 October 15).
We also restrict our analysis to high galactic latitudes
(|b| > 10◦). Hence, the data we use are the same as
those made for creating the second MAXI /GSC catalog
(Hiroi et al. 2013), which contains 500 sources detected
in the 4–10 keV band from the data integrated over the
whole period. The details of the data selection criteria
are described in Section 2 of Hiroi et al. (2013).

2.2. Identification of TDEs in MAXI Catalogs

To detect TDEs whose typical time scale of months to
years (e.g., Komossa & Bade 1999) as completely as
possible, we newly construct the MAXI /GSC “transient
source catalog”. We optimize the analysis to find vari-
able objects on the time scale of 30 or 90 days. Namely,
we split the whole data into 30 or 90 day bins, and in-
dependently perform source detection in each dataset to
search for new sources that are not listed in the 2nd
MAXI catalog (Hiroi et al. 2013). The detail can be
found in Appendix 1 of Kawamuro et al. (2016). As a
result, we detect 10 transient sources with the detection
significance sD > 5.5 in either of the time-sliced datasets,
where sD is defined as (best-fit flux in 4–10 keV)/(its 1σ
statistical error). The sensitivity limit for the peak flux
averaged for 30 days is ∼ 2.5 mCrab.

On the basis of positional coincidence, we identify 3
TDE candidates in the MAXI transient source catalog
from the literature, Swift J1112.2–8238 (hereafter Swift
J1112–82; Brown et al. 2015), Swift J1644+57 (Burrows
et al. 2011), and Swift J2058.4+0516 (hereafter Swift
J2058+05; Cenko et al. 2012). We also identify an-
other candidate that occurred in NGC 4845 (Niko lajuk
& Walter 2013), which has been already listed in the 2nd
MAXI /GSC catalog (Hiroi et al. 2013). The detailed in-
formation of each TDE from the literature is summarized
in Table 1.

Table 1. Our Sample of Tidal Disruption Events

Name z logLX Γ δ M∗

[1] [2] [3] [4] [5] [6]

Swift J1112.2–8238 0.89 47.1 - - -

Swift J164449.3+573451 0.354 46.6 10 16 0.15

Swift J2058.4+0516 1.1853 47.5 > 2 - 0.1

NGC 4845 0.004110 42.3 - - 0.02

Notes.

Col. [1]: Name of the TDE. Col. [2]: Redshift. Col. [3]: Luminos-

ity (erg s−1) in the 4–10 keV band. Col. [4]: The Bulk Lorentz

factor. Col. [5]: The Doppler factor. Col. [6]: Accreted mass in

units of solar mass.

2.3. Search for Unidentified TDEs

To derive the XLF, it is very important to perform a
complete survey at a given flux limit. Hence, we search
for other possible TDEs that are not reported in the
literature from these MAXI catalogs. We make use of
the general characteristics of the light curve pattern of
TDEs: rapid flux increase and power-law decay with an
index of –5/3 as a function of time (Phinney 1989). For
this purpose, we make the light curves of all sources in
the 2nd MAXI /GSC catalog (Hiroi et al. 2013) and in
the transient catalog in 10 days, 30 days, and 90 days
bins, in three energy bands, 3–4 keV, 4–10 keV, and 3–
10 keV. The fluxes in each time bin are obtained by the
same image fitting method as described in Appendix 1
of Kawamuro et al. (2016).

As the reference, we analyze the light-curve of the four
identified TDEs and find that all of them satisfy the fol-
lowing two characteristics. The first one is high variabil-
ity amplitudes: the ratio between the highest flux and
the one of the previous bin in the 30-day (90-day) av-
eraged light curves is above 5. The second one is that
the decay light curves are consistent with a power-law
profile of t−5/3, where t is time since the onset time of
each TDE. We note that the time of the flux peak, tp, is
delayed from the TDE onset time by approximately 5–80
days. Hence, we set the central day of the bin showing
the highest flux as tp, and estimate the TDE onset time
by correcting for these offsets. A power-law fit to the
light curve over 90 days after the peak flux is found to
be acceptable in terms of a χ2 test (Figure 1).

Accordingly, we apply the above two conditions to the
light curves of all MAXI sources (in total 506) except for
the four TDEs. As a result, we find that none of them
satisfy the two criteria except for the objects identified as
active galactic nuclei (AGNs) or X-ray galactic sources.
Thus, we conclude that MAXI detected only the four
TDEs identified above during the first 37 months of its
operation. This sample can be regarded as a statisti-
cally complete one at the sensitivity limit of MAXI for
transient events, as long as TDEs share similar charac-
teristics in the X-ray light curve to those of the known
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Fig. 1. X-ray (3–10 keV) light curves of four TDEs during their flares. Only blue regions are used to be fit with a power-law decay model.

The best-fit power-law index (n) is indicated in each panel with errors at 90% confidence level.

events.

3. Hard X-ray Luminosity Function of Tidal Disruption
Events

3.1. Definition of Luminosities

In this section, we summarize the definitions of TDE
luminosities used in our analysis (Lobs

X and LX). To make
luminosity conversion between different energy bands, we
need to assume model spectra of TDEs. According to the
previous studies on TDEs observed in the X-ray band we
can approximate that the X-ray spectra of TDEs without
jets are composed of blackbody radiation and a power
law, which originate from the optically thick disk and
its Comptonized component by hot corona, respectively.
For TDEs with jets, a relativistically beamed power law
is added to the above spectrum.

We define LX as the “intrinsic” peak luminosity of the

Comptonized power-law component in the rest-frame 4–

10 keV band. It can be converted into the “observed”

peak luminosity by

Lobs
X = CLX, (1)

where C (C0 or C1; see below) is the conversion factor
that depends on the shape of the spectrum, redshift, and
viewing angle with respect to the jet axis (for TDEs with
jets).

Introducing the fraction of TDEs with jets in total

TDEs, fjet, we divide TDEs into two types, one with

jets and the other without jets. For the TDEs without

jets, whose fraction is (1−fjet), the conversion factor C0

can be written as

C0 = ωpow + ωbb, (2)

where ωpow and ωbb are those for the Comptonized
(power-law) and blackbody components, respectively.
We normalize ωpow to unity when Lobs

X of a TDE at
z = 0 is defined in the 4–10 keV band and its spectrum is
not absorbed. The factor ωbb depends on the broadband
spectrum of a TDE. Note that the blackbody component
is negligible in the 4–10 keV band because its tempera-
ture is expected to be much lower than a few keV.

For TDEs with relativistic jets, the conversion factor

C1 can be written as

C1 = ωpow + ωbb + ωjetηjetδ
4 (3)

where the last term represents the jet contribution.
Here, ωjet takes account of the energy-band conversion,
and ηjet is the fraction of the intrinsic luminosity (i.e.,
that would be observed without beaming) of the jet in LX

(the peak luminosity of the Comptonized component).
The Doppler factor (δ) is represented as

δ =
1

Γ −
√

Γ2 − 1 cos θ
, (4)

where Γ is the Lorentz factor and θ is the viewing angle
with respect to the jet axis. The observed luminosity
from the jet becomes larger than the intrinsic one by a
factor of δ4 with a frequency shift by δ. In our analysis,
we adopt Γ = 10, which is suggested from the analysis
of the spectral energy distribution of Swift J1644+57
by Burrows et al. (2011). We also adopt ηjet = 0.1 as
a standard value. The conversion factors C0 and C1

are dimensionless, composed only of the dimensionless
factors (ω, fjet, and δ).

3.2. TDE Sample

We utilize the four identified TDEs listed in Table 1 as a
complete sample from our MAXI survey, and derive the
XLF. When integrated for 30 days, the MAXI survey
covers all the high Galactic latitudes (|b| > 10◦) region,
which corresponds to 83% of the entire sky. We have
searched for TDEs based on 30 days or 90 days binned
light curves. Thus, the sensitivity limit for the 30-days
averaged peak flux of TDEs to which our survey is com-
plete is determined by that for 30-days integrated data.
The resultant limit is 2.5 mCrab, or 3 × 10−11 erg s−1

cm−2 (4–10 keV).

3.3. Formulation of TDE X-ray Luminosity Function

We define the XLF of TDEs so that dΦ(LX, z)/dLX rep-
resents the TDE occurrence rate per unit co-moving vol-
ume per LX per unit rest-frame time, as a function of
LX and z, in units of Mpc−3 L−1

X yr−1.



In our work, we make simple assumptions for mod-
elling the shape of the TDE XLF. First, we write the
TDE occurrence rate per unit volume as a function of
SMBH mass. It should be proportional to the prod-
uct of the SMBH mass function (i.e., comoving number
density of SMBHs) and a specific TDE rate in a sin-
gle SMBH. The local SMBH mass function can be de-
rived from the local luminosity function of galaxies and
the Faber-Jackson relation between the galaxy luminos-
ity and the SMBH mass (Lgal ∝Mk

BH) as

ψ(MBH∗;MBH)dMBH = ψ0

( MBH

MBH∗

)γ
e
−(

MBH
MBH∗

)k dMBH

MBH∗
. (5)

Here, γ = k(α + 1) − 1, where α is a parameter of the
galaxy luminosity function defined as Ψ(Lgal∗;Lgal)dL =
Ψ0(Lgal/Lgal∗)αe−Lgal/Lgal∗dLgal/Lgal∗. The subscript ∗
indicates the characteristic parameter. Unless otherwise
noted, we adopt k = 0.8, Ψ0 = 0.007, log(MBH∗/M⊙) =
8.4, and α = −1.3 according to the results obtained by
Marconi & Hunt (2003) and Blanton et al. (2001), where
M⊙ is the solar mass. We refer to the dependence of the
specific TDE rate on SMBH mass derived by Stone &
Metzger (2014),

ξ ∝Mλ
BH, (6)

where λ is chosen to be −0.4.
To represent the TDE occurrence rate as a function

of luminosity, we further make an assumption that the
peak luminosity L of a TDE (i.e., that free from the jet
luminosity) is proportional to the SMBH mass, or equiv-
alently, a constant fraction of the Eddington luminosity,
λEdd. Then, by converting MBH into L in the product
of ψ(MBH∗;MBH) and ξ, we can express the occurrence
rate of TDEs per unit volume in terms of L as

ϕ(L∗;L)dL = ψ0ξ0

( L

L∗

)γ+λ
e−( L

L∗ )k dL

L∗
. (7)

We incorporate a redshift dependence of the TDE XLF
with an evolution factor of (1 + z)p that is multiplied to
the local XLF. Thus, the TDE XLF is formulated as

dΦ(LX, z)

dLX
dLX = (1 + z)pϕ(LX∗;LX)dLX. (8)

3.4. Mass Function of Stars Disrupted by SMBHs

A TDE occurs only when the tidal disruption ra-
dius, RTDE = R∗(MBH/M∗)1/3, where M∗ and R∗ are
the mass and radius of the star, is larger than the
Schwarzschild radius, RSch (≡ 2GMBH/c

2, where G and
c is the gravitational constant and the light speed, re-
spectively.). For a given star, there is an upper boundary

for the mass of a SMBH that can cause a TDE. Hence,
the mass function of stars should be incorporated in cal-
culating the actual TDE XLF. We approximate it by the
shape of an initial mass function (IMF) with an upper
star mass boundary M∗,max, considering that very mas-
sive stars are already dead due to their short life time.
Here we employ the IMF derived by Kroupa (2001).

3.5. Maximum Likelihood Fit

We adopt the unbinned maximum likelihood (ML)
method to constrain the XLF parameters. Whereas the
ML fit gives the best-fit parameters, the goodness of the
fit cannot be evaluated. Hence, we perform one dimen-
sional Kolmogorov-Smirnov test (hereafter KS test) sep-
arately for the redshift distribution and for the luminos-
ity distribution between the observed data and best-fit
model. The p-value, the chance of getting observed data
set, is evaluated from the one-sided KS test statistic.

We define the likelihood function as

L = −2
∑
i

ln

∫ ∫ ∫
N(LX, Lobs

Xi , zi,M∗, θ)dLXd log M∗dΩ/2π∫ ∫ ∫ ∫ ∫
N(LX, Lobs

X
, z,M∗, θ)dLXdLobs

X
dzd log M∗dΩ/2π

, (9)

where the subscript index i refers to each TDE and the
denominator represents the number of observable TDEs
with the intrinsic peak luminosity LX, the observed one
Lobs
X , the redshift z, the mass of the star M∗, and the

viewing angle θ, expected from the survey (note that θ
is related to the solid angle as dΩ = 2πd(cos(θ))). By
considering that the fraction of TDEs with jets among
all TDEs is fjet, the differential number is calculated as

N(LX, L
obs
X , z, θ,M∗)

=
{
(1 − fjet)δD(C0LX − L

obs
X ) + fjetδD

(
C1LX − L

obs
X

)}
×

dΦ(LX, z)

dLX

d2L(z)

1 + z
c
dτ

dz
A
(Lobs

X

d2L

) ∆T

1 + z
P (M∗), (10)

where δD(x) is the Dirac δ-function, dL the luminosity
distance, dτ/dz the differential look-back time, A the
survey area at the flux limit of Lobs

X /4πd2L, and ∆T (=
37 months) the survey time at the observer’s frame. The
factor 1/(1 + z) comes from the time dilation at z.

Since our sample size of TDEs is very small (four), we
fix the following parameters of the XLF model, which
cannot be well constrained from the data. We adopt the
characteristic luminosity of logLX∗ = 44.6 correspond-
ing to the Eddington ratio of λEdd = 1 (see next para-
graph). Table 2 lists the standard values of the Lorentz
factor of the jets, the dependence of the specific TDE
rate on SMBH mass, the fraction of the intrinsic jet lu-
minosity in LX, and the upper mass boundary of tidally
disrupted stars. The index of the redshift evolution is as-
sumed to be either p = 0 (no evolution case) or 4 (strong



Table 2. Default Setting of Fixed Parameters

λEdd Γ λ ηjet M∗,max

[1] [2] [3] [4] [5]
1.0 10 -0.4 0.1 1.0

Notes.

Col. [1]: Eddington ratio. Col. [2]: The Lorentz factor. Col.

[3]: Index for the MBH dependence of the TDE rate. Col.

[4]: Fraction of the intrinsic luminosity of the jet in LX. Col.

[5]: Upper mass boundary of disrupted stars in units of solar

mass.

evolution case). According to the prediction of numerical
simulations that the occurrence rate of TDEs increases
with the star-formation rate (Aharon et al. 2016), the
latter case simply assumes that the TDE rate is propor-
tional to the star-formation rate density, which evolves
with ∝ (1+z)4 (Pérez-González et al. 2005). Eventually,
only ϕ0ξ0 and fjet are left as free parameters.

We calculate the likelihood function over a redshift
range of z = 0–1.5. The luminosity range is derived
from the SMBH range of log(MBH/M⊙) = 4–8 for a
given λEdd (1.0). To convert the mass into the X-ray
luminosity LX, we consider λEdd = 1.0 and a spectra de-
scribed in Section 3.1. (the blackbody, Comptonization,
and jet components). Specifically, we first determine the
ratio of the Comptonized component in the 2–10 keV
band to the bolometric luminosity without the jet com-
ponent. Assuming that accretion physics in TDEs is
similar to that of AGNs, we refer to the results by Va-
sudevan & Fabian (2007), who derived the bolometric
correction factor (k2-10) from the 2–10 keV band to be
∼50 for λEdd = 1.0. We then convert the luminosity
in the 2–10 keV band to that in the 4–10 keV band by
assuming a power-law photon index of 2.0. As a result,
logLX spans a range from 40.2 to 44.2 for λEdd = 1.0.
The integration range of M∗ is determined to satisfy the
criterion RTDE/RSch ≥ 1.

Table 3 summarizes the results of the ML fit for the
cosmological evolution index of p = 0 and p = 4. The
results are acceptable in terms of the KS-test at 90%
confidence level. The fjet upper and lower limits, where
the L-value is increased by 2.7 from its minimum, are
derived. Since the ML method cannot directly deter-
mine the normalization (ψ0ξ0) of the luminosity func-
tion, we calculate it so that the predicted number from
the model equals to the detected number of the TDEs.
The attached error corresponds to the Poisson error in
the observed number at the 90% confidence level based
on equations (9) and (12) in Gehrels (1986).

Figure 2 displays the results of the TDE XLF as a func-
tion of Lobs

X (observed peak luminosity in the 4–10 keV
band), obtained for the case of p = 4. The solid curves

Table 3. Best-fit parameters

p fjet ψ0ξ0 p-value (Lobs
X -dist/z-dist)

[1] [2] [3] [4]

0 0.012+0.122
−0.010 1.7+1.6

−0.9 0.16/0.14
4 0.003+0.027

−0.002 1.6+1.6
−0.9 0.60/0.40

Notes.

Col. [1]: Index of the redshift evolution. Col. [2]: Fraction of

the TDEs with jets. Col. [3]: Normalization factor of XLF in

units of 10−8 Mpc−3 logL−1
X yr−1. Col. [4]: p-value on the

basis of the KS-test for each parameter of Lobs
X and z.

plot the best-fit model at z = 0.75, which is obtained
by integrating dΦ(LX, z = 0.75)/dLX over the half solid
angle with respect to the jet direction, the mass of dis-
rupted stars, and LX (intrinsic peak luminosity of the
Comptonized component) as

Π(logL
obs
X , z = 0.75)

= ln(10) L
obs
X

∫ ∫ ∫
dLXd logM∗

dΩ

2π

×
{
(1 − fjet)δD(C0LX − L

obs
X ) + fjetδD

(
C1LX − L

obs
X

)}
×

dΦ(LX, z = 0.75)

dLX

P (M∗). (11)

The data points are plotted by the “Nobj/Nmodel”
method (Miyaji et al. 2001). The error bars reflecting
the 90% confidence level of Nobj are derived based on
Gehrels (1986).
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Fig. 2. The best-fit XLF as a function of “observed” peak luminosity

at z = 0.75 for an evolution index of p = 4. The solid line
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3.6. Mass Accretion History of SMBHs by TDEs

TDEs contribute to the growth of SMBHs as argued by
Soltan (1982) for AGNs. We here calculate the evolu-
tion of the mass density of SMBHs by TDEs as done
for AGNs. The bolometric luminosity of a TDE can be
related to the mass accretion rate Ṁacc via the mass-to-
radiation conversion efficiency ϵ as

Lbol = ϵc2Ṁacc. (12)



The mass growth rate of the SMBH is given by

ṀBH = (1 − ϵ)Ṁacc. (13)

We formulate the SMBH mass-density equation as

ρ(z) =
∫ z
zs

dz dt
dz

∫ LX,max
LX,min

dLX
dΦ(LX,z)

dLX

∫ M∗,max
M∗,min

P (M∗)d logM∗

× 1−ϵ

ϵc2

∫ ∞
tp

{(1 − fjet)Lpeak + fjetL
jet
peak}

(
t
tp

)−5/3
dt, (14)

where zs, Lpeak, and Ljet
peak are the initial redshift from

which the calculation starts, the peak bolometric lumi-
nosity without jets, and that with jets. Here, Lpeak is

set to the Eddington luminosity, while Ljet
peak is the sum

of the Eddington luminosity and intrinsic jet luminosity.
By adopting the mass-to-radiation conversion efficiency
of ϵ = 0.1 similarly to the case of AGNs, we calculate
the cumulative SMBH mass-density (M⊙ Mpc−3) from
zs = 1.5 for the case of p = 4. We find that the total mass
density at z = 0 would become at most 7×102M⊙ Mpc−3

by TDEs only, with a very small increase (3.8 × 105M⊙
Mpc−3) from that at z = 1.5 (Figure 3). Figure 3 com-
pares the cumulative SMBH mass-density by TDEs and
that of AGNs estimated by Ueda et al. (2014), indicating
that the mass-density contributed by TDEs is much less
than that of AGNs.
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4. Summary

We have derived the XLF of TDEs, i.e., the occurrence
rate of a TDE per unit volume as a function of intrinsic
peak luminosity, from the MAXI extragalactic survey.
Our sample consists of four TDEs detected in the first
37 months MAXI /GSC data at high Galactic latitudes
(|b| > 10◦). It is complete to a flux limit of ∼ 3 × 10−11

erg s−1 cm−2 (4–10 keV).
We formulate the shape of the TDE XLF, based on

the mass function of SMBHs and the specific TDE rate

as a function of SMBH mass. We take account of two
distinct types of TDEs, those with jets and those without
them, and also the relativistic beaming from the jets.
To incorporate effects of the cosmological evolution, we
assume two cases where the XLF is constant over redshift
or is proportional to (1 + z)4. ML fits are performed to
the observed TDE sample, with the normalization of the
XLF (i.e., TDE rate) and the fraction of TDEs with jets
among all TDEs, fjet, allowed to vary. Resultant fjet is
constrained to be 0.0007%–34%, consistent with the case
of AGNs. Eventually, based on the XLFs, we find that
the effect by TDEs to the growth of SMBHs is negligible
at z ≲ 1.5.
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