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The Expanded Very Large Array

* The ExpandedVery Large Array is a $90M upgrade of the
Very Large Array.
— Project began in 2001, will be completed in 2012

* The EVLA will multiply by orders of magnitude the
observational capabilities of the VLA. Key goals are:
— Full frequency coverage from | to 50 GHz.
— Up to 8 GHz/polarization instantaneous bandwidth.

— New correlator with unprecedented capabilities
— ~3 yJy (I-0, I-Hr) point-source continuum sensitivity at most bands.
— ~I m)y (I-0, | km/sec, | Hr) line sensitivity at most bands.




Overall EVLA Performance Goals

* Providing orders of magnitude improvements in performance!

Parameter VLA EVLA Factor
Continuum Sensitivity (1-o, 1 hr.) 30 udy 3 udy 10
Maximum BW in each polarization 0.1 GHz 8 GHz 80
# of frequency channels at max. BW 16 16,384 1024
Maximum number of freq. channels 512 4,194 304 8192
Coarsest frequency resolution 50 MHz 2 MHz 25
Finest frequency resolution 381 Hz 0.12 Hz 3180
# of full-polarization spectral windows 2 64 32
(Log) Frequency Coverage (1 — 50 GHz) 22% 100% 5
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EVLA Milestones

* All antennas now converted to EVLA standards.
* VLA correlator shut down January 2010.
 New ‘WIDAR’ correlator began operations March 2010.

« EVLA ‘early science’ OSRO and RSRO programs began
March 2010, and will continue through 201 2.

— Early results to be given in EVLA Session tomorrow
* Wednesday, 10 — | 1:30 AM, Room 61 1/612

* Receiver implementation completed end of 2012.
* Full bandwidth (8 GHz/polarization) available in 2012.
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Full Tuning Range Availability Timescale

* During transition, L, C, and X band receivers are on all antennas.
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The ‘WIDAR’ Correlator

* A 10 petaflop special-purpose computer.
— Designed and built by Canadian HIA/DRAO.
* Major capabilities:
— 8 GHz maximum instantaneous bandwidth, with full polarization.
— 16384 minimum, 4.2 million maximum frequency channels
— 64 independently tunable full polarization ‘spectral windows’
— Each spectral window has wide range of spectral resolution.
— Extensive special modes: pulsar gating/binning, phased array,VLBI-
ready, burst modes, and more.

* Fundamental capabilities will be developed first, with
specialty modes later.

* Specialty modes availability can be accelerated if interested
parties come to Socorro and assist with implementation.
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EVLA Demo Science

Hercules A
4-9 GHz (D+C configurations)
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Early Science Programs

Two early science programs: March 2010 through December 2012:
* Open Shared Risk Observing (OSRO):

— A ‘business as usual’ observing protocol.
— Observers will access EVLA in same manner as for VLA.

— Current configuration provides 512 spectral channels with one or two
spectral windows of 128 MHz (maximum) each.

— This will expand to |6 spectral windows, starting Sept. 201 .
* Resident Shared Risk Observing (RSRO):
— Must be resident in Socorro for at least 3 months.
— Participants will have access to more extensive observing capabilities.
— Participants will assist NRAO staff in expanding capabilities

— Observing time proportional to length of residency.

* For details, see:

-

— http://science.nrao.edu/evla/earlyscience/




26 Accepted RSRO Programs — First Three Trimesters

. Cosmology and Fundamental Physics

* Soderberg Exotic Explosions, Eruptions, and Disruptions: A New Transient Phase-Space
* Soderberg EVLA Can Reveal the Nature of Type la Supernova Progenitors

* Myers An EVLA 30 GHz Survey of the CBI2 COSMOS Deep Field Region

* Russell Testing the requirements for jet production in accreting black holes

* Fomalont The Lobes of Fornax-A at 5 GHz

Il. Galaxies across cosmic time
* Momijian An unbiased K, Ka, and Q-band absorption survey at z=0.88582 towards B1830-210

*  Owen CO 1-0 in a proto-cluster at z=2.4
* Aravena Deep search for CO line emission in a cluster of star-forming galaxies at z=1.5
« Owen The Magnetized Intracluster Plasma

* Kellermann  Bimodal Luminosity Distribution of QSOs: Starbursts and AGN?

Ill. Planetary Systems and Star Formation

* Chandler Grain growth and sub-structure in protoplanetary disks
* Butler Observations of Pluto/Charon and the Largest TNOs
* Brogan A Diagnostic K-band Survey of Massive Young (Proto)stellar Objects

* Takahashi A Millimeter Study of the Embedded Star-Cluster in the Orion Molecular Cloud

* Hofner Deep Radio Continuum Observations of Massive Proto-Stars



Accepted RSRO Programs (continued)

IV. Galactic neighborhood

*  Wrobel A High Resolution Mosaicing of Large-Scale Leo HI Ring (Primordial vs. Stripped)
* Leroy Resolving the Starbursts in Nearby LIRGs and ULIRGs

* Heesen Star formation and magnetic fields in dwarf galaxies

* Kepley Quantifying the Dense Thermal Gas in Nearby Star-forming Galaxies

*  Marvil A sensitive, multi-frequency continuum study of M82 and NGC2146

* Momijian Resolved Physics and Chemistry in Nearby Star Forming Galaxies

« Ott The Massive Star/ISM Interplay in the Galactic Center:An EVLA Pilot Study

V. Stars and stellar evolution

* Claussen Imaging Line Surveys of Circumstellar Envelopes: A Pilot Project

*  Sokoloski What Shape Are Novae? --- Early Radio Emission from Nova Explosions
e Bastian Dynamic Spectroscopy of the Radio Flares on AE Aquarii

* Hallinan Broadband Periodic Dynamic Spectra of Ultracool Dwarf Pulsars

* Miller-Jones Testing the radio/X-ray correlation in quiescent black hole X-ray binaries
*  White Deep Observations of Crowded Stellar Fields
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Evolving Universe — high z early gaIaX|es

GN20 molecule-rich proto-cluster at z=4 (Daddi)
CO 2-1in3 submm gaIaX|es all in 256 MHZ BW
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Intensity (Jy beam™')

EVLA K-band: massive young stellar objects infNGC6334-I

« Initial test for start of RSRO project AB1346
« 8 x 8 MHz subbands with 256 channels RR only; referenced pointing
* 10 minutes on source!
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Science Capability Growth 201 | +

-

Observational capabilities will continue to rapidly increase.

OSRO Program capabilities will increase to |16 spectral
windows in September 201 |

RSRO Program capabilities should have access during 2011 to:
— Independent spectral window tuning

— Variable frequency resolution for each spectral window

— Phased array capabilities.

Refer to: science.nrao.edu/evla/earlyscience/rsro.shtml for
detailed schedule for availability.




Array Science Center:
EVLA User Support

Based at the P. V. Domenici Science Operations Center (Socorro, NM)

— Extensive web-based information and
documentation

— Observatory-wide Helpdesk (http://
help.nrao.edu)

* EVLA proposal preparation and
submission (PST)

* EVLA observation preparation (OPT)
— Scheduling blocks verified by NRAO staff

* Data reduction and analysis (CASA)

* User Training Workshops (e.g., Synthesis Imaging Workshops)

* Face-to-Face visitor support:
* Several powerful workstations available;

* Prototype cluster available, larger planned and budgeted
& * Staff scientist consultation available
I5



EVLA Early Science Data and Access

* EVLA data sets will have the potential to be very large (>> | TB)
— max. data rate is 250 GB/Hour

* Data delivery over internet or shipped on USB drives (beginning
with the D-configuration, September 201 1)

* With so many spectral windows and channels, data reduction
is challenging.
* Specialized algorithm development ongoing (RFI flagging, wide-
band, wide-field imaging)
* CASA is the required data processing system for RSRO data

— Being vigorously improved to enable efficient use for these RSRO databases.

* After 12 month user proprietary period, data will be available to

the community through the NRAO Data Archive




Summary

* EVLA ready now for early science observations with all
antennas and unprecedented new capabilities.

* Wide-band (full tuning range with 2 GHz BW) capabilities available on all
27 antennas:

* Full 8 GHz BW available in 2012.
* Early Science opportunities to Dec 201 2:

* Basic modes via OSRO Program: No visit to Socorro necessary.

* Advanced modes via RSRO Program: Socorro residency required.

* RSRO Program access will provide:
* Increasing spectral resolution and tuning flexibility through 2012
* Specialty modes as implemented, guided by user interest

* EVLA ‘Special Session’:

* Wednesday, 10:00 — [ 1:30,Rm 611/612.




