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VLBA activities, 1in context

* Exciting science: Astrometry, H20 maser cosnology,
Myvies of jets, Transients...

* 2006 Senior Review recommended NSF funds 50% ($ 3M
of VLBA operations, from 2011 on.

- %otz’atz’on& wit/f(]notentz'af(]aartnercf s in progress to make up the c[z'ﬁ[érence.

— g?l-rtnera" WOuft[Jorovz'c[e their own data transport or recor([inj media, m itigating

imJoact on other users.

e Manwhile, cperations funds and existing partner- ships are being

aJaJofz'ec[ to ufjracfe the array. http: //www. nrao. edu/
A2010/rf1' /RMS_Panel Res ponse_NRAO_Director. pdf




Current Focus: Mydernize the VLBA

New technology is more capable, flexible.

. 1) Upgrade selected Rx for s pectroscopy
— {,50%6[ new amps. /ﬁne]

— G fband new 4- 8 gf& /%@ﬁo{jmaaf/
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N
N’

4 Gbps with 500 Mz IF/pol. [@zjoinj/
— %ow 256 j@;a& sustained, 512 cocccasional.

— 1,;<z'm<]orovem ent itn continuwum Jenofz'tz'vz't}/.

— y;rjet 2011 [s“ome 2 ng b:}/ 2009 enc[]
- cﬁmoﬁu/are correlator /[}'}/ 2009 ent[/

o http: //www. vl ba. nrao. edu/memos /sensi /




1.) Upgrade K- & C-band Receilvers

« K band (REY T collaboration)
— Rplace ol GATETS with FIAS P de sign.
— Gmpleted an 2008.
— Ayg. zenith FED= $oo0 hefore, 5oo after (G20 off

water f[ine
e C-band: ﬁj@frofoo"af subm itted.
— mtyfe 4- 8 Gt receiver, COM
— Mehancs fine 6.7 Gt star forming regions.
— dngle wide band allows ionosphere fit for astrometry + deep

continuum im ajz'nj.




2.) 4 Gbps Data Path

* Target conpletion 2011
— ?fgﬁ—friorityfrojecw 2 Gps by end 200y.
— Qstained ops - need more disks Junfunded/
— DFEXCPCh are ~1 5% of media cost.
e Three new components:
— a. Dyita) Jackend, FPGH ased sub- Fands.
— 4. mt@gorcfinj ‘égwtem.
— ¢. ﬂﬂ@ﬁww«e Grrefator.




Z.a.) Digital Backend: sub-band processor

. Sanple directly 500-1000 ME IF, 2 po/n.
— ;?Juﬁae went oprn s digital.
v} e L9

e Flexible filter personalities

— ﬂjz’taf ﬂu/n— Gnverter (ﬁﬁ@

* 4 independent tunable subbands per
o W35 - 256 THE cutput 1- 8 Lits.
—  Rlyphase Fileer Lank (FED
* 32 or more subbands spanning soo ME I
* Output: 10G Ethernet - FMBready
—  GidividuaS sub- band pacKet streams.

— j% rate 8 QJM




Z.a.) Digital Backend: hardware platform

e ' ROACH gfvrm erfy zm)
—_ &onﬁjuraﬁfe g’en %cﬁitecture Gmfutinj %rc[u/are.

- W@@CO[[QEOTCIZ‘Z'VG.

— yjr”‘[e of mm Jucce&&fuf i D320
— W:Ver ;ﬁﬂ[z’n;(%tex— 5 ?@

— 10- gyaﬁit Fihernet cutput interface.
e Status

— agartﬁs in Jaroc[uctz'on, é eocJoectet[ HnHoW.

— mﬁrm ware ﬁr g%ﬁfat/f z'mJofem ented
— mfatff im plem ented 77




Z.b.) Mrk 5C Recording System

* Successor to current MKS5A/B/B+ Rcorders
— int development by %y&tac(/ﬁnfuant/ﬂ@@

@guzrem ents:

Qstained recording at > = ngoJ‘ (;%aazon disk array afread:}/ capakle of
this rate.)

° gge&erve investm ent in J@, drive modules.
* Iog‘ﬁﬁernet input z'nterfizce, sub - Eand_JoacEet stream s.

o @L:]out o ptim izecffér direct access Joﬁu/are correlator.

e Status: first 3 units (@Eﬂ"f 8 units purchased in partnership

with W




Z.C.) Di FX Software Correl ator

 NRAO 111‘{)1 enentation fér Jorccfuctz'on use
— aﬁWare l{}/ %am ﬂffer, Minburne ﬂéww 9@

— zcencinj agreem ent, code - &/farz'nj consortium .

—_ ggrg’joﬁeraf Joﬁu/‘are to interﬁce to m&f mo&tfy comJofete:
operator Wﬂrcﬁive z'nterface etc. in testing.

* CPU cluster procured & installed.
— 20 JiteS XKon gquad- core processors.
— Nw matches throughput of Kardware cor ftr.
— Qrrent cost ofma 16% of media cost

e Goal: routine service b:}/ end 2009.




New Decade:

* Astro 2010 Activity Vhite Paper gﬁ&mney)
www. nrao. edu/A2010/rfi /VLBA-edited. pdf

e Min Thene: Precision Astronetry

cﬁspface 45~ 5.2@1@&1;@%5 4- 8 gf%@f@.
Hefanct, Weband FX in one gulp.

TBE TOF funding requested; 30% M partner, if accepted.
Txpand to 4 Q:E/Jm/ (ustain 52 ng)over ~Syrs.

Ked new K)’f@ystem.

KNw data transmission system .

Tlia (Lisk/flask?)

Pllnodes for DFXcorrelator.

Wier Fepour Radiometer's.




New Capability: near-field, noving sources

e Phoenix Mirs Lander, 2008 57(2; dem onstration of

correlator moc[ef& OJaerationJ Jorocetfure& fc‘»r astrom etry on
satellite s (VLBA team)

e Asteroid Radar (M chael Busch et al. AAS, Pasadena).

e Cassini: Gwervatz’onw to reﬁne cglturn:s eJoFemerz’& via

fonj— term astrometry on Gssint JJoacecraﬁ (Dayton Jones et
al. AAS, Pasadena)
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Phoeni x Mrs 1anding,

My 2008
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