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VLBA a c t i vi t i e s ,  i n c ont e xt  

• Exc i t i ng s c i e nc e :  As t r ome t r y,  H2 0  ma s e r  c os mol ogy,  
Movi e s  of  j e t s ,  Tr a ns i e nt s . . .                                     
   

• 2 0 0 6  S e ni or  Re vi e w r e c omme nde d NS F  f unds  5 0 % ( $  3 M)  
of  VLBA ope r a t i ons ,  f r om 2 0 1 1  on.          
– Ne g o t ia t io n s  with  po t e n t ia l pa r t n e r s  is  in  pr o g r e s s  t o  m a k e  up th e  d iffe r e n c e .           

                    
– Pa r t n e r s  wo uld  pr o vid e  th e ir  o wn  d a t a  tr a n s po r t  o r  r e c o r d in g  m e d ia , m it ig a t in g  

im pa c t  o n  o t h e r  us e r s .                                                                    
• Me a nwhi l e ,  o pe r a t io n s  fun d s  a n d  e xis t in g  pa r t n e r - s h ips  a r e  b e in g  

a pplie d  t o  upg r a d e  t h e  a r r a y.                        ht t p : //www. nr ao . e du/
A2 0 1 0 /r f i /RMS _Pane l Re s po ns e _NRAO_Di r e c t o r . pdf                            
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Cur r e nt  F oc us :  Mode r ni z e  t he  VLBA

• Ne w t e c hnol ogy i s  mor e  c a pa bl e ,  f l e xi bl e .            
           

• 1 )  Upgr a de  s e l e c t e d Rx f or  s pe c t r os c opy  
– K- b a n d  n e w a m ps .   [Do n e ]
– C- b a n d  n e w 4 - 8  GHz Rx.  [NSF MRE Pr o po s a l]                   

                   
• 2 )  4  Gbps  wi t h 5 0 0  MHz  I F /pol .   [On g o in g ]

– No w 2 5 6  Mb ps  s us t a in e d , 5 1 2  o c c a s io n a l.
– 4 X im pr o ve m e n t  in  c o n t in uum  s e n s it ivit y.
– Ta r g e t  2 0 1 1     [s o m e  2  Gb ps  b y 2 0 0 9  e n d ]
– DiFX s o ft wa r e  c o r r e la t o r    [b y 2 0 0 9  e n d ]       

•      ht t p : //www. v l ba. nr ao . e du/me mo s /s e ns i /



VLBA

4

1 . )  Upgr a de  K-  & C- ba nd Re c e i ve r s

• K ba nd (NRAO/ MPI c o lla b o r a t io n ): 
– Re pla c e  o ld  Ga As FETS wit h  EVLA In P d e s ig n .
– Co m ple t e d   Ja n  2 0 0 8 .
– Avg . ze n it h  SEFD =  8 0 0  b e fo r e , 5 0 0  a ft e r            (4 2 0  o ff 

wa t e r  lin e )                                     
• C- ba nd:  NSF MRE pr o po s a l s ub m it t e d .

– EVLA s t yle  4 - 8  GHz r e c e ive r , OMT.
– Me t h a n o l lin e  6 .7  GHz, s t a r  fo r m in g  r e g io n s .
– Sin g le  wid e  b a n d  a llo ws  io n o s ph e r e  fit  fo r   a s t r o m e t r y +  d e e p 

c o n t in uum  im a g in g .
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2 . )  4  Gbps  Da t a  Pa t h 

• Ta r ge t  c ompl e t i on 2 0 1 1  
– Hig h - pr io r it y pr o je c t s  2  Gb ps  b y e n d  2 0 0 9 . 
– Sus t a in e d  o ps  -  n e e d  m o r e  d is k s  [un fun d e d ] 
– DiFX CPU's  a r e  ~1 5 %  o f m e d ia  c o s t .                   

• Thr e e  ne w c ompone nt s :
– a . Dig it a l Ba c k e n d , FPGA b a s e d  s ub - b a n d s .
– b . MK5 C Re c o r d in g  Sys t e m .
– c . DiFX So ft wa r e  Co r r e la t o r .
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2 . a . )  Di gi t a l  Ba c ke nd:  s ub- ba nd pr oc e s s or  

• S a mpl e  di r e c t l y  5 0 0 - 1 0 0 0  MHz  I F , 2  po ln . 
– All s ub s e q ue n t  o pr n ’s  d ig it a l.                     

• F l e xi bl e  f i l t e r  pe r s ona l i t i e s
– Dig it a l Do wn - Co n ve r t e r  (DDC)

• 4  in d e pe n d e n t  tun a b le  s ub b a n d s  pe r  IF.

• BW 0 .5  -  2 5 6  MHz; o utput  1 - 8  b it s .                           
– Po lyph a s e  Filt e r  Ba n k  (PFB)

• 3 2  o r  m o r e  s ub b a n d s  s pa n n in g  5 0 0 MHz IF.              
• Out put :  1 0 G Et he r ne t  -  EVLB r e a d y

– In d ivid ua l s ub - b a n d  pa c k e t  s t r e a m s .
– Ma x r a t e  8  Gb ps .
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2 . a . )  Di gi t a l  Ba c ke nd:  ha r dwa r e  pl a t f or m

• ' ROACH'  (fo r m e r ly iBOB2 )
– Re c o n fig ur a b le  Ope n  Ar c h it e c t ur e  Co m put in g  Ha r d wa r e .
– CASPER/ KAT/ NRAO c o lla b o r a t ive .
– Upg r a d e  o f UCB CASPER's  s uc c e s s ful iBOB.
– Ne we r  Xilin X Vir t e x- 5  FPGA.
– 1 0 - Gig a b it  Et h e r n e t  o ut put  in t e r fa c e .           

• S t a t us
– Bo a r d s  in  pr o d uc t io n , 6  e xpe c t e d  n o w.
– FPGA fir m wa r e  fo r  PFB pa t h  im ple m e n t e d
– DDC pa t h  im ple m e n t e d ??
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2 . b. )  Ma r k 5 C Re c or di ng S ys t e m 

• S uc c e s s or  t o c ur r e nt  MK5 A/B/B+ Re c o r d e r s
– Jo in t  d e ve lo pm e n t  b y Ha ys t a c k / Co n d ua n t / NRAO
– Re q uir e m e n t s :

• Sus ta in e d  r e c o r d in g  a t  > =  2 Gb ps  (Am a zo n  d is k  a r r a y a lr e a d y c a pa b le  o f 
t h is  r a t e .)

• Pr e s e r ve  in ve s t m e n t  in  MK5  d r ive  m o d ule s .
• 1 0 G Et h e r n e t  in put  in te r fa c e , s ub - b a n d  pa c k e t  s tr e a m s .
• Out put  o ptim ize d  fo r  d ir e c t  a c c e s s  s o ft wa r e  c o r r e la t o r .                       

                         

• S t a t us :  fir s t  3  un it s  (NRAO) +  8  un it s  pur c h a s e d in  pa r t n e r s h ip 
wit h  CONACYT.
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2 . c . )  Di F X S of t wa r e  Cor r e l a t or  

• NRAO i mpl e me nt a t i on fo r  pr o d uc t io n  us e
– So ft wa r e  b y Ad a m  De lle r , Swin b ur n e  U (n o w NRAO)
– Lic e n c in g  a g r e e m e n t , c o d e - s h a r in g  c o n s o r t ium .
– Pe r iph e r a l s o ft wa r e  t o  in t e r fa c e  t o  VLBA is  m o s t ly c o m ple t e : 

o pe r a t o r  GUI, a r c h ive  in t e r fa c e  e t c . in  t e s t in g .                    
 

• CPU c l us t e r  pr o c ur e d  & in s t a lle d .
– 2 0  In t e l Xe o n  q ua d - c o r e  pr o c e s s o r s .
– No w m a t c h e s  t h r o ug h put  o f h a r d wa r e  c o r ’lt r .
– Cur r e n t  c o s t  o f CPU is  1 5 %  o f m e d ia  c o s t        

• Goa l :  r o ut in e  s e r vic e  b y e n d  2 0 0 9 .
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Ne w De c a de :  

• As t r o 2 0 1 0  Ac t i vi t y  Whi t e  Pa pe r  (J.D. Ro m n e y)         
www. nr ao . e du/A2 0 1 0 /r f i /VLBA- e di t e d . pdf

• Ma i n The me :  Pr e c i s i on As t r ome t r y
– Re pla c e  4.5 - 5 .2 GHz Rx wit h  4- 8  GHz EVLA t ype .
– Me t h a n o l, Wid e b a n d  ‘S/ X’  in  o n e  g ulp.
– MRE NSF fun d in g  r e q ue s t e d ; 3 0 %  MPI pa r t n e r , if a c c e pte d .
– Expa n d  t o  4  GHz/ po l (s us t a in  3 2  Gb ps ) o ve r  ~6 yr s .
– Ne e d  n e w LO/ IF s ys t e m .
– Ne w d a t a  t r a n s m is s io n  s ys t e m .
– Me d ia  (d is k / fla s h ?).
– CPU n o d e s  fo r  DiFX c o r r e la t o r .                     
– Wa t e r  Va po ur  Ra d io m e t e r ’s .
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Ne w Ca pa bi l i t y:  ne a r - f i e l d,  movi ng s our c e s

• Phoe ni x Ma r s  La nde r , 2 0 0 8  Ma y: d e m o n s t r a t io n   o f 
c o r r e la t o r  m o d e l & o pe r a t io n s   pr o c e d ur e s   fo r  a s t r o m e t r y o n  
s a t e llit e s  ( VLBA t e a m)                   

• As t e r oi d Ra da r  ( Mi c ha e l  Bus c h e t  a l .  AAS ,  Pa s a de na ) .          
                               

• Ca s s i ni :  Ob s e r va t io n s   t o   r e fin e   Sa t ur n ’s  e ph e m e r is   via   
lo n g - t e r m   a s t r o m e t r y  o n   Ca s s in i s pa c e c r a ft  ( Da yt on J one s  e t  
a l .  AAS ,  Pa s a de na )
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Phoe ni x Ma r s  l a ndi ng,  Ma y 2 0 0 8
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Phoe ni x
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