Tripling the Census of Dwarf AGN Candidates Using DESI Early Data
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Dark Energy Spectroscopic Instrument (DESI) survey:
5000 fibers d1.5", 4m KPNO, 3600-9800 A, R=2000-5500

Bald;:;sam et al. (2020) extended the Mgy — u::r\,, reh;,—.
MoTurBaLus — nouck ManomaccueHbix Y[ B sapax ranaktuk, Ans  tion down to log(M, /M) = 8.96. They found that the

TeCTOB Mogenen popmmpoBaHn nepsoHadanbHbix Y. (“seed dwarf galaxies are in good agreement with the extrap-
formation mode|s”) olation of the existing relation (Kormendy & Ho 2013).

Cnopbl 0 MacTLIaBHbIX COOTHOLLEHMSX MY ManbIX Maccax In contrast, using a sample of 127 low-mass Seyfert 1
P galaxies, Martin-Navarro & Mezcua (2018) found a flat-

tening at the low-mass end of the Mpy — o, relation.

DESI early relise+20% of Year 1 data+Legacy DR9 Measuring o, in low-mass systems is difficult to extend
to a larger sample and to farther distances due to the
410,757 |ine_emitting ga|axies faintness of targets and the limitations of current tele-

scopes and instrumentation. Therefore, even though the
Mgy — o, relation usually shows the tightest correlation,

BPT-> AGNin 75,928 (=25.6%) high-mass (log(MV/MN9>9.5) Mags — M, relation is preferred for both extending

21444 (z21 %) dwarf (|Og(M'\/M NQS 95) the scaling relations to lower galaxy masses and/or for
comparing to higher redshifts,|

(Macca xy»xe, HO npolle, YemM aucrnepcus)
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Stellar mass — SED fitting (CIGALE)

SED: g, r, z, W1, W2, W3,W4 + spectroscopic z
stars+dust+AGN+nebular emission
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Bbigenenvne AGN
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CpaBHeHMe C ApyrMMn BOJSTOKOHHbIMKW 0630pamu
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Jona AGN
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Figure 6. 2D-Distribution of line-emitting galaxies in the

log(M, /Mg)
tion within t
to the total 1
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BPT-AGN Fraction (%)

PacTteT ¢ maccoun, xota adpdeKThl
cenekunm nmerT MecTo bbiTb. U
9TO ANA ranaktuk ¢ SMUCCUAMU

bar. We find that the BPT-AGN fraction, on aver-
age, increases with increasing stellar mass, across the
entire redshift range, which is consistent with previous
optical emission-line studies| (e.g., Juneau et al. 2011).
The BPT-AGN fraction is <10% at low stellar masses
(log(M,/Mg) < 9), and reaches ~100% at high stellar
masses (log(M, /Mg) = 11). At log(M, /Mg) =~ 10, the
BPT-AGN fraction appears to decrease with increasing
redshift. The change with redshift is unclear at lower
and higher masses than this region. We discuss the vari-
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Macca Y/l — no cytn, “mMeton Aubas”

2022), we use the Greene & Ho (2005) formula for
estimating the BH masses, with the modified radius- lng(

luminosity relationship of Bentz et al. (2013) as derived

Mgy
Mg

RV?

Mgy oc

) = loge + 6.57 + 0.47 log (Wl'g,ﬁ_l

by Reines et al. (2013):

MeTtoa [Inbas (cnekTp oAHOM 3MoxXu)

2
RpiR - 0},

Men = f—2

NuGaii (1977):

Mo cyTH, TO *e COOTHOLLEHUE, HO R

olueHWBanocb U3 ob6remMa

nanyvyarwwero MOHM30BaHHOrC raza.

L(HB)~en2R?
n_=3-10% cm>,€ =0.001

B noxoxux Bapuayusax Maccoeo
NPUMEHAETCA U celvac
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FWHMuy..b
103 km s—!

FWHM of the broad Ho component and € is the scale
factor, which spans a range of ~0.75—1.4] (Greene & Ho

+2.06 log (

)

9.5
9.0

8.5

5.5 I 1 1 L L 1 1
55 60 65 70 75 80 85 90 95

log M pipai

FiG. 1.— Comparison of the mass estimates of [Dibai (1984H),
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(Bochkarev & Gaskell 2009)
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log(Man/Mg) = a + Blog(M,/10M"'Mg)  (2)

Considering only the confident BL-AGN candidates,
we find:

a=T67+0.01;7=1.05+0.02 (3)
When we consider all the BL-AGN candidates, we find:

a="T766+001;5=115x0.03 (4)
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CpaBHeHue ¢ SDSS (dwarf AGN: 0.5 vs 2.1%)
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Figure 13. Distribution of dwarf AGN candidates from this

work (shown as blue circles) and from Heines et al. (2013)
(shown as pink triangles) in the r — = space. Our sample of
dwarf AGN candidates extend down to fainter magnitudes
and to higher redshifts compared to the ones identified by
Reines et al. (2013).

Figure 14. Distribution of AGN holometric luminosities
of the dwarf AGN candidates from the matched starting
sample between DESI and SDSS. The filled blue histogram
shows the dwarf AGN candidates from DESL, while the

CunbHO NPOABUHYNUCH B CTOPOHY TYCKJbIX U AaneKux ranakTuk, npu aTOM:
« DESI Bbiwe paspelenmne: 60 — 150 km/c vs 100-190
e ToHbLue BoNokHO (1.5 vs 3") — meHbLue Bknag ot 30 B ranakTuke
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OCHOBHbIE BbIBOAbI

e Using the optical emission-line [Nu-BPT diag-
nostic, we find 75,028/206,261 (=:25.6%) high- Ho 3a AGN npuvHMMaloT 1 BCe KOMMNO3UTHbIE 9apa
mass AGN candidates and 2,444 /114 496 (=2.1%) YucTo ontuyeckas Bbibopka
dwarf AGN candidates. With these sources, we
have more than tripled the existing census of op-
tical dwarf AGN candidates (Section 4).

o Our estimation of the dwarf BPT-AGN fraction

(2.1%) is nearly four times higher than that AnepTypHbIN 3PGEKT B YNCTOM BUae. VIHTepeCcHO CpaBHUTL
from a comparable systematic search using SDSS C BbI60pKaMI/I no IFU

(Reines et al. 2013). This increase can be pri-

marily attributed to the smaller fiber size of DESI

compared to SDSS, which aids with the identifi-

* We find that the BPT-AGN fraction in line emit-  nng ey g He TONMBbKO SMUCCHMOHHBIX ranakTuK — LMdpbi
ting galaxies increases with increasing stellar mass,

from =1.2% at log(M,/Mg) ~8.0 to ~93.5% at CKPOMHEE. W moLlHble SCbeeKTbI cenexkummn
log(M,/Mg) =11.4. On average, the BPT-AGN
fraction slightly decreases with increasing redshift.
However, these trends are affected by selection ef-
fects including stellar mass variations, emission

line detection limits, and DESI targeting algo-
- - - BaxxHo, 4TO B TEKCTE (B oTiindme ot npecc-penmsoB)

e We estimate the BH masses of the BL-AGN can- dKKYpPaTHO Nnoa4vYepKknBaeTCH, YTO BCE 3TO MNOKa JIMLb
didates using the flux and width measurements of kaHanaatbl. X 3aBMCUMOCTbL OT MaccChbl ranaTkMKM CUIbHO

the broad Ho component. The BH masses ex-
tend down to log(Mpy/My) =~ 4.4 for confident pasMblTa, CpaBHUTENBHO C O M(BH)

BL-AGN candidates and to log( Mgy /Mg ) ~ 4.3

for tentative candidates. Among these, we find Bo Bcem O630pe 06€LI_I,aI-OT (2026) O6eL|J,a|'0T
151 confident (and 147 tentative) BL-AGNs have >10 000 dwarf AGN candidates
Mgy < 108 M@, making this thf! largest sample of ¢ We extend the Mpy — M, scaling relation down
IMBH candidates to date (Section 5.1). to log(M,/Mg) = 8.5 and log(Mpn/Mg) =~ 4.4
(Figure 11). The empirical fit from these sources
Cemunap VOLGA 24/02/2025, Moucees has a similar slope to Reines & Volonter: (2015),

but a slightly higher normalization (Section 5.3).



