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THE COSMIC HORSESHOE: DISCOVERY OF AN EINSTEIN RING AROUND A GIANT LUMINOUS RED GALAXY
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Spectroscopy and polarimetry of the gravitationally lensed quasar
SDSS J1004+4112 with the 6m SAO RAS telescope™
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E. G. Mediavilla®”, and C. Fian® )
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Euclid: A complete Einstein ring in NGC 6505

O'Riordan +197 more...

Eesa

euclid?” /7
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Main telescope
Type Korsch telescope
Diameter 1.2m (3 ft 11 in)l>]
Focal length 24.5 m (B8O ft)[5!
Collecting area  1.006 m? (10.83 sq it)®!
Wavelengths From 550 nm (green)!5!

to 2 um (near-infrared)L”]

Resolution 0.1 arcsec (visible)
0.3 arcsec (near-infrared)!®
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ESA's Euclid Telescope

Captures Amazing Image of
Finstein Ring in Galaxy NGC
650
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Fig. 1. Euclid imaging data used in this work, and in which Altieri’s lens was discovered. The main panel shows a composite false colour imagg
produced by combining the VIS and NISP data. The higher resolution broadband VIS [ image is used to set the brightness, with the colour
provided by the lower resolution NISP ¥y, Jp., and Hy: passband images. The central light of the galaxy is suppressed to make the lensed arc more
visible. The inset shows only the higher resolution VIS data in the central 8" of the image, indicated by the square in the main panel. The angular

Cemunap VOLGA 17/02/2025, Moucees

NGC 6505:
Vsys=13086 km/s
Reff=12"
J175107.44+653150.7
Bcero 24 ctatbn B
ADS (6e3 aTon)

5" OuameTp — BOJIOKHO
DESI 3axBaTbiBaeT
TOSIbKO AP0 ranakTuKn




OBHapy»keHo cnyyanHo Npu BU3yanbHOM Table 1. Imaging data properties.

NPOCMOTpE NEpBbLIX TECTOBBIX Filer Pixel scale PSFFWHM Nup i
nsobpaxenumn (Performance Verification). [arcsec] _[arcsec] Is]
; ; Euclid|lg 0.100 0.16 122 40123
Hanee - BknoyeHo B Euclid Deep Field FuclidlYoJeHe 0300 035 70 6107
North CFISu 0.185 <070 — 640
CFIS/r 0.185 ~0.70 - 1664
Pan-5TARRS/i 0.258 ~0.80 - -
HSClg 0.170 ~0.70 - -
HSC/z 0.170 ~(.70 - -
CnekTpockonus:

DESY Eatly data release (inner 1.5")

KCWI (16.5x20.4" R~1800) —

obeLllaloT KNHEMATUKY B

cnegyowen ctatee, a 34ecb ] Source | | | | .
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SED fitting: DESI spectrum+photometry (central 1.5")
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(2003) IMEF, a stellar metallicity of log, (£, /Zs) =

a mass-weighted stellar age of r, = 9.01022

i —0.26
+1L
0.01°%,

From the best-fit model we measure the physical properties
of the central 175 of NGC 6505. In particular, we measure a stel-
lar mass of M, = (2.51 + 0.06) x 10'° M, assuming a Chabrier
0.181+9.908
Gyr, and a SFR =
Mg yr~'?. We also measure a stellar velocity disper-
sion of o, = 301 + 9kms™', in excellent agreement with our
pPXF measurement. When necessary, to convert the stellar mass
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where M™ is the stellar mass within the Einstein radius inferred
from the lensing+dynamics model, and th“b is the stellar mass
within the Einstein radius measured from SED fitting in Sect. 3.1.
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tial and radial anisotropies respectively. We calculate model
velocity dispersions within DESI’s 1|75 aperture using the Jeans
Anisotropic Modelling (JAM) code from Cappellari (2008). We

We allow the stellar mass-to-light ratio (constant across the
galaxy) to be a free parameter, along with a constant anisotropy
parameter 8 = 1 — (o/o;)* where o and o are the tangen-
tial and radial anisotropies respectively. We calculate model

We measure a projected stellar mass within the Einstein
radius of M™% = (1.367505) x 10" M, and an anisotropy g =

0. 26fg }; This gives a projected dark matter fraction within the

Einstein radius, fpm = (11.173)%. The constraint on the stellar
mass translates to an 1nference on the IMF mismatch parameter,
amr = 1. 26*3 0. Figure 7 shows our inference on the anisotropy

0.4



BbiBOAbI

CMY[ He yunTbiBanu, Tak Kak ee Mmacca BHYTPM SMHLUITENHOBCKOro paanyca
0.6%

PaccornacosaHue IMF: “heavier than Chabrier, and lighter than Salpeter” 310
6nun3Ko K pesdynbTartam no eule nape o6nnskmnx nuH3 (Newman et al. 2017), HO B
naneknx — cornacme ¢ Cannutepom (SLACK) => pagmanbHblie Bapuaumn IMF
(M30LITOK MariloMacCUBHbIX 3BE3[ B LLEHTP?)

Bcero EBknug obewaet 1075 rpaBnuHs,

brnnskne rpaBnuH3bl pegkn Ha z<0.04 6b1510 M3BECTHO BCEr0 OKOMO S LUTYK.
OueHkn gatoT 1/2000 waHc Ha nH3nposBaHue ¢ I<19 mag, npu ToM, YTO BCErO
2400 ranaktmnk z<0.04 sigma>250 km/c

T.e. BecbMa noBe3sno

Ho oueHkn B cTtaTbe I'IpI/I6J'II/I3I/ITeJ'IbeI, TaK KaK Mo UHTerpasibHOMy CrnekTpy
JINH3bI
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J1721+8842: The first Einstein zig-zag lens 2025A&A Lett
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Last turn due to
defector at z = 0.184 Deflector 2 = 1.8845

Fig. 1. HSTyWFC3'composite image of 11721+8842 The six lensed

[ymanu, 4Tto KBa3ap 1 ero ranaktuka, a okasanocb (JWST NIRSpec) — kBazap (z=2.38) nnH3npoBaH Ha
AByx ranaktukax (z=0.184 n 1.885)

[MepcnekTnBHO anst Ho n w (no 3agepkke KpmBbIX 6riecka)

Cemunap VOLGA 17/02/2025, Moucees



