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ALMA2030	
  
ALMA	
  Board	
  March,	
  11th	
  –	
  13th	
  2015	
  Mee<ng	
  	
  
‘SC	
  has	
  not	
  seen	
  all	
  the	
  final	
  documents,	
  but	
  is	
  in	
  general	
  
agreement	
  that	
  there	
  are	
  very	
  large	
  scien<fic	
  benefits	
  of	
  
the	
  list	
  of	
  development	
  avenues	
  outlined	
  in	
  the	
  ASAC	
  
report.	
  	
  The	
  SC	
  takes	
  note	
  that	
  the	
  ASAC	
  highest	
  priority	
  
list	
  does	
  not	
  include	
  adding	
  addi<onal	
  wavelength	
  bands	
  
beyond	
  the	
  original	
  ten	
  bands	
  to	
  ALMA.	
  	
  We	
  encourage	
  
making	
  this	
  document	
  (ALMA2030)	
  widely	
  available	
  and	
  
s<pula<ng	
  that	
  proposals	
  for	
  development	
  funding	
  
should	
  indicate	
  how	
  they	
  address	
  the	
  goals	
  outlined	
  in	
  
the	
  document.’	
  
Provisional	
  Ordinary	
  Session	
  Agenda	
  Ac3ons	
  and	
  Conclusions	
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A	
  ROAD	
  MAP	
  FOR	
  DEVELOPING	
  ALMA	
  

ASAC	
  Recommenda<ons	
  for	
  ALMA	
  2030	
  
•  Finish	
  the	
  Scope	
  of	
  ALMA	
  (receivers,	
  VLB	
  capability)	
  

–  Detailed	
  in	
  ALMA	
  Scien3fic	
  Specifica3ons	
  and	
  
Requirements	
  (ALMA-­‐90.00.00.00-­‐001-­‐B-­‐SPE)	
  	
  

•  Recommended	
  development	
  paths	
  
–  1.	
  Improvements	
  to	
  the	
  ALMA	
  Archive:	
  enabling	
  gains	
  in	
  
usability	
  and	
  impact	
  for	
  the	
  observatory.	
  

–  2.	
  Larger	
  bandwidths	
  and	
  be2er	
  receiver	
  sensi<vity:	
  
enabling	
  gains	
  in	
  speed.	
  

–  3.	
  Longer	
  baselines:	
  enabling	
  qualita<vely	
  new	
  science.	
  
–  4.	
  Increasing	
  wide	
  field	
  mapping	
  speed:	
  enabling	
  efficient	
  
mapping.	
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Current	
  and	
  Past	
  ALMA	
  Development	
  Programs	
  

•  Projects	
  from	
  the	
  First	
  (2010,	
  2011)	
  Calls	
  are	
  
now	
  reaching	
  frui<on:	
  	
  
– Band	
  5	
  (163-­‐211	
  GHz)	
  receivers	
  
– Fiber	
  op<c	
  connec<on	
  from	
  ALMA	
  to	
  the	
  World	
  
– ALMA	
  Phasing	
  Project	
  (VLB)	
  
– Several	
  from	
  subsequent	
  Calls	
  con<nue	
  

•  Studies	
  from	
  a	
  number	
  of	
  Calls	
  nearing	
  
comple<on	
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Exis<ng	
  Projects	
  Status	
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•  ALMA	
  Phasing	
  Project	
  (NA)	
  
– Key	
  science:	
  Test	
  GR	
  using	
  BH	
  Shadow	
  

•  ALMA	
  Band	
  5	
  Project	
  (EU/NA)	
  
•  JAO-­‐AOS	
  Fiber	
  Link	
  Project	
  (JAO,	
  NA,	
  Eu)	
  

–  150km	
  fiber	
  connects	
  AOS	
  to	
  Chilean	
  internet	
  (REUNA)	
  and	
  to	
  the	
  world	
  
–  Opera<onal.	
  Awai<ng	
  permits	
  to	
  operate.	
  	
  



Mk4/DiFX fearfit 3.11 rev 1173 3c273.yimbon, 089-0404, HP 
Hx - Px, fgroup B, pol LL

6
Error code  G

49.0
135.983

0.859
-0.2

0.0e+00

0.005197
0.000000

-0.062973
  0.000

226166.1969
0.320

Mar30i
1119

2015:089
040504.00
040720.00
040612.00

2015:232:181310
2015:232:211450
2015:224:212040

12h29m 6.6997s
+2˚03’ 8.598"

Fringe quality
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Int time
Amp
Phase
PFD
Delays (us)
SBD
MBD
Fringe rate (Hz)

Ion TEC 
Ref freq (MHz)

AP (sec)
Exp.
Exper #
Yr:day
Start
Stop
FRT
Corr/FF/build

RA & Dec (J2000)

Amp. and Phase vs. time for each freq., 7 segs, 70 APs / seg (22.40 sec / seg.), time ticks 30 sec

U
Validity

L

H P

226166.20 Freq (MHz)
0.0 Phase
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583.5 Sbd box
425/0 APs usedU/L
0 PC freqsH
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0
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0
0
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425/0
0
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0
0
0:0
23:0
1000
1000
B28UL
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227865.42
-0.2
1.3
1025.9
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0
0
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1000
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B29UL

B29UL

227924.01
-0.2
1.2
1026.4
425/0
0
0
0:0
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B30UL

Tracks
B30UL

Tracks

227982.60
-0.3
1.2
1026.1
425/0
0
0
0:0
-168:0
1000
1000
B31UL

B31UL

All
-0.2
0.9

1026.1

Group delay (usec)(model)
Sband delay (usec)
Phase delay (usec)
Delay rate (us/s)
Total phase (deg)

7.61311763786E+03
7.61312283404E+03
7.61311763747E+03
1.21046904115E+00

154.6

Apriori delay (usec)
Apriori clock (usec)
Apriori clockrate (us/s)
Apriori rate (us/s)
Apriori accel (us/s/s)

7.61311763748E+03
-2.1070220E+03

1.0830000E-06
1.21046931959E+00
-5.55238165912E-05

Resid mbdelay (usec)
Resid sbdelay (usec)
Resid phdelay (usec)
Resid rate (us/s)
Resid phase (deg)

3.86319E-07
5.19656E-03

-1.88644E-09
-2.78439E-07

-0.2

+/-
+/-
+/-
+/-
+/-

6.0E-06
2.2E-04
2.9E-08
3.7E-10

2.3
RMS Theor. Amplitude 0.859 +/- 0.018 Pcal mode: MANUAL,  MANUAL Pcal period (AP’s) 5,  5

ph/seg (deg) 26.7 3.1 Search (1024X128) 0.817 Pcal rate: 0.000E+00,  0.000E+00  (us/s) sb window (us)   -1.000    1.000
amp/seg (%) 21.3 5.4 Interp. 0.000 Bits/sample: 2 SampCntNorm: disabled mb window (us)   -0.009    0.009
ph/frq (deg) 0.1 6.6 Inc. seg. avg. 0.955 Sample rate(MSamp/s): 102 dr window (ns/s)   -0.007    0.007
amp/frq (%) 38.7 11.5 Inc. frq. avg. 0.853 Data rate(Mb/s): 6528 nlags: 1024 t_cohere infinite ion window (TEC)    0.00     0.00
H: az 16.2  el 64.1  pa -165.2 P: az 250.5  el 26.8  pa 48.7 u,v (fr/asec) -18326.301  -23436.407 simultaneous interpolator
Control file: temp.conf    Input file: /data-sc02/gbc/alma-apex4/Mar30i-1119/1119/089-0404/HP..yimbon    Output file: Suppressed by test mode

    Phased ALMA − IRAM 30m: 
            March 30, 2015

•  Band 6 (1.3 mm); Source 3C273
•  9770 km baseline

   Phased ALMA – VLBA (MK)
   (plus 5 other VLBA stations):
            August 1, 2015

•  Band 3 (3 mm); Source 3C454.3
•  6600 km baseline

Mk4/DiFX fourfit 3.10 rev 6957 3C454_3.yjaugb, No0017, HM 
ALMA_X - VLBA_MK, fgroup W, pol LL
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119.2
299.987

3.980
-83.3

0.0e+00

0.000777
-0.000967

-0.007101
  0.00

86154.5094
0.320

bm434a
16383

2015:213
082000.00
082500.16
082230.00

2015:244:170819
2015:244:174055
2015:244:051910

22h53m57.7479s
+16˚08’53.561"

Fringe quality

SNR
Int time
Amp
Phase
PFD
Delays (us)
SBD
MBD
Fringe rate (Hz)

Ion TEC 
Ref freq (MHz)

AP (sec)
Exp.
Exper #
Yr:day
Start
Stop
FRT
Corr/FF/build

RA & Dec (J2000)

Amp. and Phase vs. time for each freq., 41 segs, 23 APs / seg (7.36 sec / seg.), time ticks 10 sec

UValidity
L

H M

86154.51 Freq (MHz)
-81.1 Phase
3.9 Ampl.
513.2 Sbd box
938/0 APs usedU/L
0 PC freqsH
0 PC freqsM
0:0 PC phaseH:M
0:0 Manl PCH:M

PC ampH 1000
1000M
W00UL Chan idsH
W00UL Chan idsM

86213.10
-84.3
4.0
513.1
938/0
0
0
0:0
0:0
1000
1000
W01UL

W01UL

86271.70
-87.5
4.0
513.3
938/0
0
0
0:0
0:0
1000
1000
W02UL

Tracks
W02UL

Tracks

86330.29
-80.2
4.0
513.1
938/0
0
0
0:0
0:0
1000
1000
W03UL

W03UL

All
-83.3

4.0
513.2

Group delay (usec)(model)
Sband delay (usec)
Phase delay (usec)
Delay rate (us/s)
Total phase (deg)

2.32922071328E+03
2.32922245790E+03
2.32922167803E+03

-1.81388945516E+00
-37.3

Apriori delay (usec)
Apriori clock (usec)
Apriori clockrate (us/s)
Apriori rate (us/s)
Apriori accel (us/s/s)

2.32922168072E+03
-2.1071270E+03

4.7264872E-07
-1.81388937274E+00
-4.65470370284E-05

Resid mbdelay (usec)
Resid sbdelay (usec)
Resid phdelay (usec)
Resid rate (us/s)
Resid phase (deg)

-9.67432E-04
7.77188E-04

-2.68640E-06
-8.24191E-08

-83.3

+/-
+/-
+/-
+/-
+/-

2.0E-05
9.0E-05
3.1E-08
1.8E-10

1.0
RMS Theor. Amplitude 3.980 +/- 0.033 Pcal mode: MANUAL,  MANUAL Pcal period (AP’s) 5,  5

ph/seg (deg) 45.3 3.1 Search (2048X16) 3.792 Pcal rate: 0.000E+00,  0.000E+00  (us/s) sb window (us)   -1.000    1.000
amp/seg (%) 40.3 5.4 Interp. 0.000 Bits/sample: 2 SampCntNorm: disabled mb window (us)   -0.009    0.009
ph/frq (deg) 4.1 1.0 Inc. seg. avg. 5.500 Sample rate(MSamp/s): 102 dr window (ns/s)   -0.010    0.010
amp/frq (%) 1.3 1.7 Inc. frq. avg. 3.973 Data rate(Mb/s): 816 nlags: 512 t_cohere infinite ion window (TEC)    0.00     0.00
H: az 327.9  el 44.7  pa 150.7 M: az 81.9  el 28.9  pa -76.0 u,v (fr/asec) 10775.747  -7294.858 simultaneous interpolator
Control file: default    Input file: /data-sc02/gbc/alma-vlba/3518/No0017/HM..yjaugb    Output file: /data-sc02/gbc/alma-vlba/3518/No0017/HM.W.20.yjaugb

APP Project: First Intercontinental VLBI Fringes with ALMA

multi-band delay

multi-band delay

delay rate

delay rate

single-band 
 delay

single-band 
 delay

averaged cross-
power spectrum

averaged cross-
power spectrum

! All components of the APS hardware are working to spec

!  There is a viable path to correlation of VLBI data on ALMA
     baselines in spite of the different sampling rate used by
     ALMA and most VLBI sites
	
  



•  Incremental Acceptance Review (October 26)
•  Final full-scale CSV mission (March/April 2016?)
•  On track: offer VLBI capabilities on ALMA to the general community
  in ALMA Cycle 4 (“go/no-go” decision will be made in December)

Remaining issues for Cycle 4:

-  Demonstration of VEX2VOM (i.e., demonstration of VLBI mode
  observations using a scheduling block rather than a “manual mode”)
- Complete study of optimal limiting radius for inclusion of antennas in
  the phased array

Remaining Tasks:

•  Additional testing of PolConvert capability
•  Correlation of full VLBI data sets
•  Imaging and closure analysis of VLBI observations
•  Preparation of documentation on use of APS for science observations

Upcoming APP Project Activities



Band 5 Project	
  

•  Tuning range 163-211 GHz 
•  Key science: 

–  C+ 158 micron line z~8-10.6 
–  Imaging 183 GHz H2O, 

isotopologues 
•  Development and construction ESO, 

RAL, NOVA, Onsala, NRAO 
–  NRAO:  Last multipliers shipped 2015 Sep 30 

•  Some installed, final receiver (of 73) 
expected Q2 2017. 
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ALMA Band 5 Single 
dish Spectrum of 
OMC1 



Ini<al	
  Stages:	
  New	
  Bands	
  1,	
  2,	
  Upgrades	
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Band	
  1	
  (35-­‐50(52)GHz)	
  
•  Key	
  science:	
  SZ	
  effect,	
  free-­‐free	
  emission,	
  large	
  grains	
  in	
  protoplanetary	
  

disks	
  
•  Collabora<on	
  of	
  EA,	
  CL,	
  NA	
  
•  Project	
  Prototype	
  under	
  construc<on	
  	
  
Band	
  2	
  (67-­‐90(94)GHz)	
  
•  Key	
  science:	
  Deuterated	
  species,	
  high	
  redshil	
  (MW	
  CO	
  J=3-­‐2@z=3)	
  and	
  

complex	
  molecules	
  
•  Project	
  (NA):	
  Under	
  construc<on,	
  16	
  GHz	
  bandwidth	
  
•  Study	
  (Eu):	
  Poten<al	
  combina<on	
  of	
  B2&3	
  for	
  67-­‐116GHz	
  tuning	
  range	
  
Addi<onal	
  Projects	
  and	
  Studies	
  	
  
•  Improve	
  sensi<vity	
  B3	
  (NA),	
  B6	
  (NA),	
  B9	
  (EU),	
  B10	
  (NA),	
  ‘B11’	
  (EA)	
  
•  Improved	
  digital	
  system	
  for	
  simpler	
  design,	
  eventually	
  higher	
  bandwidth	
  

(Eu)	
  
Bandwidth:	
  Note	
  B9,	
  B10	
  already	
  present	
  16	
  GHz/polzn	
  to	
  correlator;	
  B6	
  
presents	
  11	
  GHz,	
  prototype	
  B2	
  also	
  presents	
  16	
  GHz	
  



Band	
  3	
  Magnet	
  and	
  Heater	
  Project	
  
•  CNRC	
  has	
  released	
  and	
  disseminated	
  a	
  report	
  on	
  the	
  experiment	
  of	
  heater	
  

circuits	
  to	
  deflux	
  Band	
  3	
  cartridges.	
  The	
  report	
  proposes	
  two	
  op<ons	
  for	
  
considera<on:	
  	
  
–  1.	
  Modify	
  the	
  bias	
  box	
  to	
  re-­‐route	
  the	
  heater	
  circuit	
  lines	
  to	
  unused	
  lines	
  in	
  

the	
  Band	
  3	
  cartridges.	
  Pol0	
  and	
  Pol1	
  heater	
  circuits	
  would	
  both	
  become	
  
func<onal.	
  	
  

–  2.	
  Install	
  jumper	
  wires	
  on	
  the	
  Pol0	
  ESD	
  card	
  in-­‐situ	
  through	
  the	
  window	
  on	
  
the	
  300	
  K	
  fiberglass	
  cylinder.	
  Only	
  the	
  Pol0	
  ESD	
  card	
  is	
  accessible.	
  This	
  
jumper	
  will	
  reroute	
  the	
  Pol0	
  heater	
  circuit	
  lines	
  from	
  the	
  bias	
  box	
  to	
  unused	
  
lines	
  in	
  the	
  Band	
  3	
  cartridges.	
  Only	
  the	
  Pol0	
  circuit	
  will	
  be	
  func<onal	
  in	
  this	
  
op<on.	
  

•  Stability	
  improvement	
  expected.	
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ALMA	
  Band	
  2	
  Prototype	
  Cartridge	
  
Subarray	
  Expansion	
  

•  Band-­‐2	
  Prototype	
  Cartridge	
  Project:	
  	
  
– Op<cal	
  design	
  is	
  complete	
  and	
  characterized.	
  
–  Prototype	
  cartridge	
  has	
  been	
  assembled	
  and	
  tested.	
  
–  Several	
  component	
  designs	
  are	
  being	
  iterated	
  for	
  
op<miza<on.	
  

•  Central	
  LO	
  Expansion	
  to	
  5	
  Sub-­‐arrays	
  Project:	
  	
  	
  
–  Laser	
  synthesizer	
  in	
  hand,	
  tes<ng	
  underway.	
  
–  Shipment	
  of	
  the	
  	
  hardware	
  to	
  the	
  OSF	
  planned	
  Nov	
  
–  Commissioning	
  tests	
  and	
  acceptance	
  being	
  planned	
  
for	
  December	
  2015.	
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Archive	
  Enhancement	
  I	
  
ADMIT:	
  ALMA	
  Data	
  Mining	
  Toolkit	
  Project	
  

"  Developed	
  by	
  University	
  of	
  Maryland,	
  University	
  of	
  Illinois,	
  and	
  NRAO	
  (PI:	
  L.	
  Mundy)	
  
#  Goal:	
  First-­‐view	
  science	
  data	
  products	
  into	
  archive:	
  spectra,	
  line	
  ID,	
  moment	
  maps,	
  etc	
  
#  Goal:	
  Python	
  Toolkit	
  allows	
  user	
  to	
  generate	
  their	
  own	
  science	
  products	
  from	
  cubes.	
  	
  

Iden<fica<on	
  of	
  common	
  lines	
   Moment	
  maps	
  for	
  lines	
  

Moment	
  0	
  

Moment	
  1	
  

Moment	
  2	
  

Example	
  
Spectrum	
  
for	
  line	
  ID	
  

ADMIT	
  Products	
  shown	
  from	
  automated	
  flow	
   Galaxy	
  NGC	
  253	
  



ADMIT	
  
"  Operates	
  on	
  data	
  cubes	
  only;	
  cubes	
  can	
  be	
  FITS	
  or	
  casa	
  image	
  format	
  
"  Compa<ble	
  with	
  CASA	
  environment	
  and	
  u<lizes	
  CASA	
  rou<nes	
  where	
  possible	
  
"  Products	
  are	
  self-­‐documen<ng	
  with	
  XML;	
  compa<ble	
  with	
  future	
  inges<on	
  by	
  a	
  database	
  

Moment	
  0	
  

Serpens	
  Main	
  Mosaic	
  Image	
  

Moment	
  1	
  

Moment	
  2	
  

C34S	
   CS	
   H2CO	
  

Spectra	
  based	
  on	
  
peak	
  flux	
  and	
  noise	
  
in	
  each	
  channel	
  
	
  
Blue	
  and	
  green	
  
spectra	
  highlight	
  
impact	
  of	
  missing	
  
flux	
  

Two	
  spectra	
  used	
  in	
  line	
  ID	
  of	
  CS	
  J=5-­‐4	
  

Each	
  data	
  cube	
  get	
  a	
  full	
  set	
  of	
  products	
  
See:	
  admit.astro.umd.edu/admit-­‐M4	
  and	
  	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  click	
  on	
  and	
  xxx.admit	
  directory	
  



ADMIT 
Two	
  modes	
  of	
  Opera<on:	
  
•  In-­‐line	
  	
  	
  (pipeline	
  mode	
  producing	
  standard	
  set	
  of	
  products):	
  

–  	
  ADMIT	
  runs	
  aler	
  QA2	
  and	
  before	
  archive	
  inges<on	
  (ideally	
  as	
  a	
  pre-­‐step	
  to	
  the	
  
archive	
  ingest	
  process)	
  –	
  details	
  being	
  worked	
  with	
  ALMA	
  Project	
  

–  ALMA	
  archive	
  user	
  can	
  select	
  to	
  download	
  ADMIT	
  tarball	
  (20-­‐40Mb)	
  
•  XML,	
  PNG,	
  and	
  HTML	
  files;	
  limited	
  FITS	
  files	
  –	
  details	
  to	
  be	
  decided	
  with	
  ALMA	
  Project	
  

–  Browser-­‐based	
  viewer	
  allows	
  user	
  inspect	
  products	
  once	
  downloaded	
  
–  ADMIT	
  summary	
  XML	
  file	
  allows	
  	
  user	
  to	
  recreate	
  the	
  ADMIT	
  products	
  	
  

•  Off-­‐line	
  (user	
  created	
  data	
  products):	
  
–  The	
  ADMIT	
  Toolkit	
  “add-­‐on”	
  available	
  from	
  the	
  CASA	
  download	
  page	
  	
  
–  Flow-­‐model	
  for	
  crea<ng	
  and	
  re-­‐crea<ng	
  products	
  	
  -­‐	
  viewable	
  in	
  the	
  browser	
  
–  	
  Environment	
  for	
  expanded	
  explora<on	
  of	
  data	
  sets:	
  

•  Principle	
  component	
  analysis	
  of	
  emission	
  
•  Overlap	
  integrals	
  
•  Comparisons	
  across	
  mul<ple	
  windows	
  and	
  mul<ple	
  sources	
  
•  New	
  tools	
  for	
  examining	
  large	
  data	
  cubes	
  

ASAC	
  	
  2015	
  October	
   16	
  



ADMIT	
  
"  Automated	
  line	
  ID	
  which	
  allows	
  line-­‐based	
  opera<ons:	
  moment	
  maps,	
  PV	
  slices,	
  etc	
  
"  Pipeline	
  produces	
  set	
  products	
  for	
  users	
  which	
  can	
  be	
  determine	
  by	
  ALMA	
  
"  Users	
  can	
  create	
  their	
  own	
  custom	
  products	
  locally,	
  	
  which	
  can	
  be	
  applied	
  across	
  sources	
  

Moment	
  0	
  

Line	
  for	
  	
  
P-­‐V	
  slice	
  Spectrum:	
  peak	
  emission	
  over	
  noise	
  

	
  	
  	
  	
  	
  	
  per	
  channel	
  	
  
Velocity	
  

Posi<on	
  along	
  line	
  

Posi<on-­‐Velocity	
  Slice	
  Conserva<ve	
  automated	
  line	
  ID:	
  do	
  no	
  bad	
  ID	
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ADMIT 
Timeline	
  for	
  Science	
  users:	
  

•  November	
  2015:	
  Requested	
  start	
  date	
  for	
  tes<ng	
  of	
  Cycle	
  3	
  data	
  from	
  
	
   	
  imaging	
  pipeline	
  at	
  ARCS.	
  	
  
–  Needed	
  for	
  robustness	
  tes<ng	
  against	
  opera<onal	
  products	
  in	
  April	
  2016	
  
–  Allows	
  interac<on	
  with	
  interested	
  scien<sts	
  to	
  verify/improve	
  products	
  

•  TBD:	
  Deployment	
  of	
  ADMIT	
  pipeline	
  within	
  ALMA	
  to	
  create	
   	
   	
   	
  
	
  products	
  for	
  archive	
  inges<on.	
  
–  Date	
  and	
  final	
  design	
  to	
  be	
  decided	
  in	
  discussion	
  with	
  the	
  ALMA	
  project	
  

•  May	
  1	
  2016:	
  Delivery	
  of	
  completed	
  solware	
  system	
  
–  End	
  of	
  funded	
  ALMA	
  Development	
  Project	
  is	
  April	
  30,	
  2016	
  
–  Contract	
  requires	
  delivery	
  of	
  all	
  solware	
  and	
  documenta<on	
  
–  Op<ons	
  for	
  con<nued	
  support	
  will	
  be	
  explored	
  with	
  ALMA/NRAO	
  

ASAC	
  2015October	
   18	
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•  CARTA: Cube	
  Analysis	
  and	
  Rendering	
  Tool	
  for	
  Astronomy	
  (also	
  known	
  as	
  the	
  “Next	
  
Genera<on	
  ALMA	
  Viewer”)	
  	
  
•  Designed	
  to	
  navigate	
  and	
  analyze	
  large	
  data	
  cubes	
  as	
  a	
  replacement	
  for	
  the	
  CASA	
  
image	
  viewer	
  tool	
  

•  Operates	
  stand	
  alone	
  or	
  as	
  web-­‐server	
  co-­‐located	
  with	
  archive	
  
•  Provides	
  scripted	
  interac<on	
  	
  

March	
  2016	
  -­‐-­‐	
  Installa<on	
  
into	
  ALMA	
  archive	
  and	
  
distribu<on	
  with	
  CASA.	
  

NA- Development 
University of Calgary & NRAO 

October	
  2015	
  -­‐-­‐	
  Beta	
  tes<ng	
  
and	
  design	
  review.	
  Email	
  Erik	
  
Rosolowsky	
  
(rosolowsky@ualberta.ca)	
  if	
  
you	
  would	
  like	
  to	
  par<cipate.	
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•  XCLASS (eXtended CASA Line Analysis Software Suite)
•  Functions for modeling interferometric and single dish 

data including the myXCLASS program which calculates 
synthetic spectra by solving radiative transfer including 
dust attenuation and finite source size 

•  MAGIX (Modeling and Analysis Generic Interface 
for eXternal numerical codes): Provides an easy 
interface between existing codes (like myXCLASS, 
RADEX, RADMC-3D or LIME) and an iterating engine 
that attempts to minimize deviations of the model 
results from available observational data and providing 
corresponding error estimates

EU	
  Development	
  
Uni	
  Köln,	
  Allegro,	
  Niels	
  Bohr	
  Ins<tut	
  	
  
Also	
  see	
  Möller,	
  Endres,	
  Schilke	
  (2015)	
  


