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ABSTRACT

Here, we report the identification of a new y-ray emitting candidate NLS1 TXS 1206+549 at z = 1.344. A near-infrared spectrum taken with Subaru MOIRCS
making use of the newly developed LightSmyth gratings showed the presence of the H line with a FWHM of 1200 + 77 km/s and [O III] emission but no
significant optical Fe II lines within the limited wavelength coverage. The source is very radio-loud, unresolved in the VLBA 5GHz, and has a flat radio
spectrum. The broadband spectral energy distribution (SED) of the source has the typical two hump structure shown by blazars and other y-NLS1s. The
source exhibits strong variability at all wavelengths such as the optical, infrared, and y-ray bands. The source may suggest a smooth transition for higher
luminosity NLS1s into the flat-spectrum radio quasar branch of blazars. At a redshift of z = 1.344, TXS 1206+549 is the most distant y-NLS1 known to date
if confirmed by future spectroscopic observations.

4 .4 N
New high performance LightSmyth grism for SUBARU MOIRCS TXS 1206+549 a candidate y-NLSy1 at z=1.334
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MOIRCS spectrum using LS-J grism Discussion & Final Remarks
* We observed TXS 1206+549 on July 20, 2020 under good seeing conditions (0.8’ seeing) * TXS 1206+549 shows characteristics o NLSyl (1) FWHM of Hoeta 1200 km/s and (2) flux

ratio of [O lII]5007 to HBeta is low (~ 0.7):

% Caveat: However, our spectrum still has low S/N and limited wavelength coverage. We find

using the LS-] grism covering the rest-frame optical region around Hbeta and [Olll]. We used

and exposure time of 300 sec 12-times multi-sampling in standard A-B dither (4’ dither length)
only weak optical Fe Il emission —» In terms of optical properties, it shows similarities with PKS

2004-447 having weak Fe Il emission rather than 1H 032443410
FIGURE 4: * log L5100 = 44.8 erg/s » MBH = 2.8 x 10”7 Msun using Hbeta FWHM and line luminosity

11050A | | | i & 12700A With a bolometric correction factor of 9.26 the Eddington ratio is found to be 1.5 suggesting

— ' | —— e % using Mg Il line MBH = 2.97 x 10”78 Msun is found However, black hole mass estimation
- HZ 43 trace

% For calibration purpose we observed the standard star HZ43(2d raw spectrum is shown below

In Fig. 4). The spectrum shows good sensitivity over the entire wavelength region.

super Eddington accretion.

based on continuum luminosity is likely to be uncertain, due to the non-thermal emission from

the jet that contributes to the observed continuum flux. The Mg Il line equivalent width
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decreases by a factor of 3 between MJD = 52672 to 57430 almost no line flux change but large
continuum variability - non-thermal component

* TXS 1206+549 is a radio-loud source showing a compact radio emission. The high amplitude

b subaru/MOIRCS of infrared variability in time scale of months to days suggests emission region
i [0 1115007 FIGURE 5: Top: Final combined 2d spectrum of TXS _ o o o .
120+549 (J=19.5 mag) observed for 6x300s covering the Is compact and significant non-thermal contribution from jet in the infrared
Lok " ouisse | region around rest-frame Hbeta. Both [OIII] 5007 & * From our SED model fits we found magnetic field strength and bulk Lorentz factor of 3.2
4360 emission lines are clearly visible as well as the Gauss and 11 respectively, similar to Tan et al. (2020). The magnetic field found for TXS
faint Hbeta line (marked with green circles). The SN of
ocl | the final unbinned spectrum ranges from SN~7 1206+549 is similar to that of other y-ray emitting NLS1s (Paliya et al. 2019a).
| '!,.;l ) L Al redward of [OIII] and SN~3.5 on the blue side. The However, with the discovery of more y-ray detected NLS1s at high-z and higher luminosity
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- \ increase the SN for the line fitting
0.0 =06—""4500 " 5000 5100 5200~ Left: Decomposition of the Hbeta+[OIII] emission line * Overall successful on-sky test of the new MOIRCS LS grisms on the currently highest redshift
_ wavelength region: FWHM Hbeta = 1200 km/s. )\ (z=1.334) y-ray emitting NLS1 Y
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