GTM/LMT

First VLBI observatihs
with the LMT

Gisela Ortiz-Leodn
CRyA-UNAM

mm-VLBI data processing workshop, 8 June, Leiden

G

N
CRyYA
Centro de Radioastronomia
y Astrofisica



amplitude

0.1

0.3

0.2

amplitude

1.3 mm fringes
LMT-JCMT baseline

—5x107*  —4ax107* -—3x107* —2x107*

multibana delay (us)
-10~

0

JCMT - LMTR, fc
1074 2x10™*  3x10™*  4x10 * 5x1oB’ 3

\
|

l\

I
I A \ '|h f ‘“ ‘ I A A
ALY L et \'“:\ ! U M oy i AT

— T T T T T T T T T T T T T T T T ]

0.3

0.2

amplitude

0.1

. |
‘]"\Iﬁ':' 'VﬂJ"\C M

—2x107%  —1.5x1073 —1073

—5x107*

amplitude

02  -0.1 0 o1 02
singleband delay (us)

0
delay rate {(ns/s)
Y e

5x1074 1073 1.5x1073 2x1073

800
Avgd. Xpower Spectrum (MHz)

Amp. and Phase vs. time for each freq., 80 segs, 3 APs / seg (3.00 sec / seq.), time ticks 5 sec

EHT run, 3C279, March 30, 2GHz BW



Outline

Introduction to the LMT

3 mm VLBA+LMT observations

— Commissioning

— Data calibration

— 3mm VLBA+LMT phase-referencing

Observing considerations
Summary



GRAN_‘TELESCOPIO MILIMETRICO

Ciudad Serdan

" } Malinche
Volcan Popocatepetl

Iztaccihuatl




— Active suriaces @2 S5 > ,
_ 75 microns rms surfa t Coulk CV* ..ﬂ\_v ;.« b 25-80 deg)
L.

— 1-2 arcsec pomtmg _,;:fc racy. (rms)

SensiA@@Por 7.0 Jy K1 at 86 GHz
NPT me opacity falls-below 0.1 at 225 GHz {

-~




Instruments

 Redshift Search
Receiver

— Four receivers
covering 73-111 GHz

— Dual beam, dual

polarization - “ ‘ AN
m‘if L&l‘ "5% ’: 'i‘%" BN
| <

| AR e

im 1.3 mmal¥ceiver for




%

. L. \\- - :
* VLBI backend .l UL
é [ .

| P

_ MWE
MarkSE L
- e
system' iy
o med -

) 2
~=Bown converte



3 mm VLBA+LMT observations

* 3 successful seasons completed

— June 2013
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— 2014:

* maser installation

* 4 observing nights for science commissioning, focusing
on Sgr A*

 Single polarization mode, 480 MHz bandwidth
* 7 VLBA antennas participating



* Data calibration and analysis

— Antenna position errors derived from modeling
geometric delays. bk
To — —
s C
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— Position is now known to better than 7 mas
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 Amplitude calibration: three different approaches
— Tsys method is not the best for the LMT
— Template spectrum method (ACFIT task in AIPS)
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— Self-calibration (CALIB task in AIPS)

* Major axis size scales as A?

e Source model at 3 mm: 0.175 mas x 0.088 mas,
P.A.= 80 deg., flux density=2 Jy




— Amplitude gain curves comparison for Fort Davis

— 2014 data, 9 hours observing run
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— 2015 data: comparison of Tsys and template spectrum

gain curves
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* Phase-referencing observations (2015)

— Fast switching between Sgr A* and the quasars

1745-283 and 1748-291
— Antenna switching cycle of 16 seconds
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e 1745-283 and 1748-291 have not yet been detected.

* Scenarios to explain this:
 Poor SgrA* phase coherence
 Amplitude calibration errors

— It could be hard to success in a phase-referencing
observation at this wavelength even including the
LMT.



 Some observing considerations for VLBI

— Hysteresis effect in elevation.

 Up to 2.5 min to go from SgrA* to J1730-130 at lower
elevations.

— Calibration for pointing takes about 5 min
— Calibration for Tsys takes about 1 min



Summary

* The VLBI facility at the LMT is now

operational.

* We have completed 3 seasons of observations
at 3 mm with the LMT+VLBA, and we are

working on the analysis of the data product.
* 1.3 mm observations with the EHT succeed

and fringes on baselines inc
have been found.

uding the LMT
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