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TOPCAT & STILTS

e Both do basically the same things but

o TOPCAT

e Easier to learn.

e Good for interactive use, especially exploring data to
get a feel for what's there.

o STILTS

 Better for reproducible work (it can be scripted).
e Steeper learning curve.
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TOPCAT & STILTS

s 41.1.1 FITS
s 4.1.1.2 Column-oriented FITS
* 4.1.1.3 VOTable

e Which is the best format?

* 41.14CDF
« 41.1.5ASCII

« 41.16IPAC

e Small table (<1000 rows): doesn't matter.

 Medium-sized (rows*cols) < 20million): FITS.

4.1.1.7 Comma-Separated Values

4.1.1.8 GBIN
4.1.1.9 Tab-Separated Table
4.1.1.10 SQL Database Queries

4.1.1.11 Woild Data Center

e Big (millions of rows, especially with lots of

columns): colfits.

e |If the input file is not in this format you can convert it

using STILTS:

o stilts tpipe in=xxx.csv ifmt=csv out=xxx.fits
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TOPCAT & STILTS
* Qutput in Latex

Save Table(s) or Session - O
Eile Views Graphics Joins Windows VO |[Interop Help Window Help
) =]
aBy Ende: |WWWedo &g¥mEX dm 0 e 3% @ X
rTable List————————— |- Current Table Properties E = ETaBIET! Multipie Tabl  Sassi |
: o i urrent Table ultiple Tables ession
10: TAP_3 gaiadrl.tgas_s¢ 5 Label: [TAP_3 gaiadrl.tgas source,extcat.hipparcos | i .
Location: TAP 3 gaiadrl.tgas_source,extcat.hipparcos Table: 10: TAP_3 gaiadrl.tgas_source,extcat.hipp...
Name: sync Current Subset:
Rows: 50 Sort Order:
Columns: 5
Sort Order: @| |v|
Row Subset: Output Format: |LaTeX-document |v|

tabla_latex.tex - emacs@esm.laptop Location: | | | OK |

File Edit Options Buffers Tools TeX Text Help

;. a5
E = B =

Mdocumentclass{article}
\begin{document}
‘begin{table}
\begin{tabular}{|r|r|r|r|}
“hline
\multicolumn{1}{|c|}{hip} &
\multicolumn{1l}{c|}{g\ mag\ abs\ gaia} &
\multicolumn{l}{c|}{g" mag‘\ abs\ hip} &
\multicolumn{1}{c|}{b\ v} \\
“hline
95905 & 2.90110612385656 & 3. & 0.
95838 & 3.36666243484313 & 3.60007543840966 & 0.707\\
95662 & 4.21575480915181 & 4.96691320323364 & 0.683\\
96089 & 3.67412200337596 & 3.099711049720002 & 0.609\\
& 3. & 0.
& 3. & 0.

ﬁ Filestore Browser

| g Svctam Rrawcar |

08139684809066 394°\\

97946 & 3.95220466256254 93122863291356 495\\
98189 & 4.08580555128650 90903495748743 639\\
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TOPCAT & STILTS
* Concatenating tables in TOPCAT

ile Views Graphics{{]oins JWindows VO Interop Help Window Help
o =
afy He ez Wieodo smX &m 0e | BX
rTable List———— ‘[ Current Table Properties Base Table: | |v|
10: TAP_3 gaiadrl.tgas_s¢ Label: [TAP_3 gaiadrl.tgas_source,extcat.hipparcos | Appended Table:| |v|

Location: TAP_3 gaiadrl.tgas_source,extcat.hipparcos

rColumn Assignments
Name: sync

Rows: 50
Columns: 5 (4 apparent)

Sort Order: G| |v|

Row Subset: |All |+
Activation Action: M [ |Broadcast Row

T —— [b]| [samP

B o vessses] O | dens @ o o

* Only two tables at a time.
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TOPCAT & STILTS
* Concatenating multiple tables in STILTS

B.24.2 Examples

Here are some examples of tcat:

stilts tcat ifmt=ascii in=tl.txt in=t2.txt in=t3.txt out=table.txt

Concatenates the three named ASCII format tables to produce an output table. All three must have compatible
numbers and types of columns.

stilts tcat ifmt=ascii in="t1.txt t2.txt t3.txt" out=table.txt
Has exactly the same effect as the previous example.

stilts tcat ifmt=ascii in=@inlist.lis out=table.txt

This will have the same effect as the previous two examples 1f a file name "inlist.lis" in the current directory
contains three lines, "t1.txt", "t2.txt" and "t3.txt".

* Same input format — tcatn
* Similar columns (in number and class).
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TOPCAT & STILTS
* Concatenating multiple tables in STILTS

stilts tcatn nin=2 inl=survey.vot.gz ifmt2=csv in2=more data.csv
icmdl="'addskycoords fk5 galactic RA2000 DEC2000 GLON GLAT' \
icmdl="keepcols "OBJ ID GLON GLAT"' \
icmd2="keepcols "ident gal long gal lat"' \
loccol=FILENAME
omode=topcat

In this case we are trying to concatenate results from two tables which are quite dissimilar to each other. In the
first place, one 1s a VOTable (no ifmtl parameter is required since VOTables can be detected automatically),
and the other 1s a comma-separated-values file (for which the ifmt2=csv parameter must be given). In the
second place, the column structure of the two tables may be quite different. By pre-processing the two tables
using the icmdl & icmd2 parameters, we produce in each case an input table which consists of three columns
of compatible types and meanings: an integer identifier and floating point galactic longitude and latitude
coordinates. The second table contains such columns to start with, but the first table requires an initial step to
convert FK5 J2000.0 coordinates to galactic ones. tcatn joins the two doctored tables together, to produce a
table which contains only these three columns, with all the rows from both mput tables, and sends the result
directly to a new or running instance of TOPCAT. An additional column named FILENAME 1s appended to
the table before sending 1t; this contains "survey.vot.gz" for all the columns from the first table and

"more data.csv" for all the columns from the second one.
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TOPCAT & STILTS
* Functions in TOPCAT

Available Functions - o
Window Help window Functions Help
() @] x = X
. o [ Arithmetic |
Na_me' | | o [T Arrays || {|Function julianToMjd( julianEpoch )
Expression: | | o [d conversions :
Units: | | o [@ CoordsDegrees ‘| Description:
iption: | o [ coordsRadians : Converts a Julian Epoch to Modified Julian Date. For approximate
Lle=EipEiany | o [0 Coverage : purposes, the argument of this routine consists of an integral part
| |v| o [0 Distances : which gives the year AD and a fractional part which represents the
uUcCD: o [T Fluxes . distance through that year, so that for instance 2000.5 is
o (e o [0 Formats : approximately 1 July 2000,
Index: 47 & [0 KCorrections :
o (@ Maths i|Parameters:
o [ strings i Lo ) )
o [ Tilings : julianEpoch (floating point)
) e Julian epoch
+ @ Times
f() besselianToMjd( besselianEpoch } i
}_() dateToMjd( year, month, day, hour, min, ¢ || paturn value (floating point):
f() dateToMjd( year, month, day ) : modified Julian date
f() decvearToMd( decvear ) :
f() formatmjd( mjd, format J : .
f1) isoToMjd( isoDate ) Exam‘;[ﬁ'ianwnjd[zeea.e] = 51544.5
F0) [julianTeMjd( julianEpoch }] :
f() mjdToBesselian( mjd ) | o
. . ) :| Signature:
}'8 '””J_g?gatff "”Jf )_d : : double julianToMid (double}
mjdToDecYear( mj
f() mjdTolsol mjd )
() mijdTojulian( mjd )
F() mjdToTime( mjd )
() mjdTounixmMillist mjd )
FU) unixMillisToMjd( unixMillis )
| oK || Cancel 1 I |
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TOPCAT & STILTS

Plane Plot

Window Layers Subsets Plot Export Help Window Subsets Help

lel#2

* Linked views

Table Browser for 18: tycho-pleiades.fits
. _RAj2000 | DEJ2000 _r recno TVCl TYC2 T
20 . . : 281 57.1829 2325082 0.94403 406020 1800 2129 =
- 282 57.22953 22,54402 1.63313 406021 1800 2137
) 283 57.04972 2257723 1.56384 406022 1800 2146
284 56.95046 2321808 0.81707 406023 1800 2170
. 285 57.00196 | 22 80652 1.3304 406024 1800 2171
a 288 56.92079 22,94504 1.18209 406025 1800 2190
287 56,904 2360913 0.52659 406026 1800 2192
. 288 57.29674 2413671 0.49933 406027 1800 2200
., .. 289 56. 83765 2411627 0.07996 406028 1800 2201 =
2 20 " 290 56.87111 2410524 0.11113 406029 1800 2202
& - 291 57. 2906 24, 05342 ©.49751 406030 1800 2202
E . 292 56.58155 2394835 0.22801 406031 1800 2204
o 293 57.23725 2385713 0.51516 406032 1800 2205
o . 294 57.43137 | 23.71188 0.74279 406033 1800 2206
E_ -40 295 57.08673 2342125 ©.76055 406024 1800 2207
296 56.81903 2412835 0.06404 406035 1800 2222
297 55.95144 25.00437 1.14705 406334 1803 8 —
B CTr ey yaws T faoe y 2 2 hd
.- < il | I
-60
e Window Layers Subsets Plot Export Help
-40 -20 ORA; 20 40 60 - Ta: Al
pmi massyr . 1a: nle
4 -
;}'3 |||I|lg',, v
:| Position | Subsets | Form |
; LS :
- Color:
£ W pley o
¥ Label: £
37 181 tych In Legend: o &
©
£ .
&
10
..
12 . .
Position: Count: 537 / 577
Select Pan X/Y Stretch X7y Frame X/Y Zool -
— — 4] 1 2 E
i 04674 T 22.88x 12,20 ETmag-vImag
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TOPCAT & STILTS

Linked views

Sky Plot - o x

Layers Subsets Plot Export Help

Window Layers Subsets Plot Export Help

|#e
"4 good distance
28
26 L .
@ 2
Z
i k
24 - 3
o
N
=]
., oy
&
22 e
20
4hoo 3h4o 3h20

- — |

Window Layers Subsets Plot Expnrt Help

“ 4 good distance

ra f deq

Bl

Position | Subsets | Form | |[ Position | Subsets | Form | Position rSubsets ["Form |
f EE
o i || Table: |4: pleiades-ARI-Gaia-5d | v Lo Axes o oo
J A 2ll2] 2l ] g B | [#] Logene o P e I e o A P e B
- Shadin - s ‘ra "'EEI g ficeg -egen A fe | o B ] =
s+ mark 9 = g % 4|3+ Mark sl
¥ SkyVector T H H I O 7 Xyvector X Delta: |pmra |v| EEI r
Coordinates— z ‘d|stance " | E|E| 0 i [ 7 XYVector B
A q* ¥ Delta: |pmdec |v|EE|
Delta Longitude: =l '
i Global style =
1] I I D] H [ - (A2
Position: Count: 179/ 3,085 Position: Count: 159/ 3,085 Position: Count: 159/ 3,085
[x] Select Pan Zoom Frame Zoom [x] (B select [BRotate [ Zoom Centerlso [ERe-center [E [x¢] Select Pan X1y Stretch X7y Frame X/Y Zoom Iso
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TOPCAT & STILTS

i CrossmatChing % stilts tskymatch2 \

inl=tycho-pleiades.fits ral=_RAJ2000 decl=_DEJ2000 \
in2=2mass-pleiades.fits ra2=_RAJ2000 dec2=_DEJ2000 \
join=1and2 find=best error=1 \

out=tycho-2mass.fits \

* There are lots of different match types (Algorithm selector), not
just Sky.

* Think about the output options. Especially in crowded fields, the
default Best Match, Symmetric can give surprising results.

* For large tables (> million rows) , the crossmatch can run out of
memory.

* Tip: Increase heap memory (run with java -jar -Xmx2048M topcat-
full.jar) or use the java -disk option.
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TOPCAT & STILTS

. Crossmatching % - How to x-match two medium-size catalogues?
TOPCAT — Joins / Pair match

TOPCAT - 0O Xx

File Views Graphics Joins Windows VO |Interop Help Window Tuning Help

: = e . : : : . ] | 7

aEY BEnie: Wiledo ¥aX dw ne | 2o ox
rTable List —————— /rCurrent Table Properties Match Criteria —
i:—i;g—-u:t o i Label: [v 139 sdss9 | ﬁ|g°l’it|1l1‘l:|5h‘ |- |

sdss i : x
=TT Location: V_139 sdss9 ! ]
B Name: V139/sdss9 Max Error: [4.0 |arcsec v|
Rows: 50,000
Columns: 25
Sort Order: {» -

R Subset: All
ow subse :E| rTable 1

Activation Action: | (.(Im aciién_i | | Broadcast Row —abia: [ 11296 om =
SAMP - RA column: | RAJ2000 v | |degrees v
B 1s0/36mm R O Clients: | &5 (8) & | Dec column: | DEJ2000 v |degrees |+
rTable 2
Table: |3: v_139 sdss9 ]
RA column: !_RAI200IJ v ||degrees |+«
H D lumn; | DEJ2000 | |degrees
e One table match: internal i ) =
rOutput Rows - -
Match Selection: |Best match, symmetric |v|
L]
« Multiple table match: from 2 to 5 tables | |onwee:rand: 8
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TOPCAT & STILTS

° CrOssmatChing % - How to x-match my catalogue with a large
= catalogue (in CDS) ?

CDS Upload X-Match - o x
Window Search Help
, - @ x
TOPCAT — Joins — CDS Upload X-Match = —
. VizieR Table ID/Alias: Gaia DR2| v e
* Advantages: Efficiency Name: 1/345/gaiaz o

Alias: Gaia DR2
Description: GaiaSource DR2 data
Row Count: 1,692,919135

[ ) Disadvantage5: Coverage: 1.0 (order 0} a o
* Only CDS catalogues (= | -
npu aple: -
* Only default columns RA column: | [+|[degrees  [=] 42000
Dec column: | |v||deqrees |v| (J2000)

rMatch Parameters

Radius: [1.0 |
Rename columns: Suffix: |_}{

Block size: |50000 |v| E'E

‘ Go H Stop ‘
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TOPCAT & STILTS

* Crossmatching &

- How to x-match my catalogue with a large
catalogue (in CDS) ?

[ 1Hot Stuff for One Year (HSOY) (Altmann+, 2017) 2017A&A...600L...4A ReadMe+ftp

Similar Catalogs
Post annotation

The HSOY catalogue (583001653 sources) (original column names in green) (583001653 rows)

0pt
1/339

1.1/339/hsoy

Simple Constraint| List Of Constraints| Submit ‘ ‘ Reset All

_pmDE

Query by Constraints 0 applied on Columns (Output Order: © + © -)

Standard © Original

Show Sort Column ‘ Clear ‘ Constraint Explain (UCD)
4 RAJZOOD‘ ‘d_GQ_ () Right ascension, J2000.0, at epoch 2000 (raj2000) (pos.eq.ra;meta.main)
v Dﬁjzooo\ \ deg O Declination, J2000.0, at epoch 2000 (dej2000) (pos.eq.dec;mela.main)
£ ipix‘ ‘ )@ PPMXL object identifier (ipix) (Note 1) (meta.id;meta.main)
= com ‘ ‘ [0/4] Disambiguation counter (where multiple DR1 objects match one PPMXL
- p object) (comp) (Note 1) (meta.code.multip)
e eiRA]2000‘ ‘ mas Mean error: RA*cos(DE) at mean epoch EpRA (e ra) (stat.error;pos.eq.ra)
o e_DEJ2000‘ ‘ mas Mean error: DE at mean epoch EpDE (e_de) (stat.error:pos.eq.dec)
4 meA‘ ‘ mas/yrProper motion in RA, pmRA*cos(DE) (pmra) (pos.pm:pos.eq.ra)
&)

‘mas rProper motion in DE (pmde) (pos.pm;pos.eq.dec)

: o

‘ mas/yrMean error in pmRA (e pmra) (stat.error;pos.pm;pos.eq.ra)

2] \eimeE‘
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TOPCAT & STILTS

¢ Crossmatching % - How to x-match my catalogue with a large
catalogue (in CDS) ?

Multiple Cone Search = =] X

Window Columns Search Registry Interop Help

= ®lx

Available Cone Search Services

TO PCAT % VO % Mulﬁcone Registry: [http://reg.g-vo.orgitap| [+| o[Regrar ||

Keywords:| || And |
Match Fields: [¢]Short Name [v]Title [v]Subjects [v]ID [¢] Publisher []Description

® D i Sa dva nta geS . ] Accept Resource Lists | cancel || Findservices |

Y Query registry for Cone Search services:
S OW enter keywords like "2mass gqso" and click Find Services.

Alternatively, enter Cone Search URL in field below.

AccessURL Description Version

Resource Count:

Multiple Cone Search Parameters

Cone Search URL: [[archive.cefca.es/catalogues/vo/cone/jplus-idr201 708/)PLUS. CALIBRATEDMAGABDUALOES?|

Input Table: [B: SVO hot subdwarf-180d |~ )
RA column: |RA |v| |degrees |V| (j2000)

Dec column: |DEC |v| |degrees |V| (J2000)

Search Radius column: |5.0 |v| |arcsec |v|

Verbosity: =

Output Mode: |New joined table with best matches |v|

Parallelism: SE Error Handling:
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TOPCAT & STILTS

® Crossmatching % - How to x-match my catalogue with a large
catalogue (in CDS) ?

Alternative (for non all-sky surveys)
* Filter a table by MOC — X-match the filtered table

Aladin v10.0

File  Edit Image  Catalog Overlay Coverage Teol  View lInterop Help =] |f=)

07.48 +40:33:34.4 ame Projection STl
ISE § GALEX mPLANCK g AKARI g XMM jFermi g Gai: ir

CDS/P/SDSS9/color

r—

select E=TE ¢
from EEIREIEE

0selya40 e S3fpss1o1mb Ko
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TOPCAT & STILTS

® Crossmatching % - How to x-match two large catalogues (in CDS) ?

* Disadvantages:
* No filtering
— Large outputs

Portal Simbad VizieR Aladin  X-Match  Other Help

CDS X-Match Service Tables management | Documentation

Choose tables to cross-match

Gaia DR2 PanSTARRS DR1
VizieR || SIMBAD || My store VizieR || SIMBAD | | My store

Gaia DR2 (Gaia
Collaboration, 2018)
1,692,919,156 rows

The Pan-STARRS release

1 (PS1) Survey - DR1 - -
(Chambers+, 2016)
1,919,106,685 rows

) Show options

(o
Begin the X-Match

Visualize and manage your cross-match jobs

Table 1 Table 2 Options Begin Status Actions

INo job in list

For the selected job(s):
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TOPCAT & STILTS

® Crossmatching % * - How to x-match two large catalogues (in CDS) ?
(Alternative )

+ STILTS

* Cross-match

java -jar stilts.jar tskymatch2 ifmt1=votable in1=2mass.xml ifmt2=votable
in2=sdss.xml ra1="RAJ2000" dec1="DEJ2000" ra2="RAJ2000" dec2="DEJ2000"

error=10 find=all out=cross.xml ofmt=votable'

* Filtering

java -jar stilts.jar tpipe ifmt=votable in=cross.xml cmd="select
zmag>12&&zmag<19.5&&rmag-kmag>(zmag+0.5)/2.5&&(rmag-
kmag)<(zmag+10.5)/2.5&&e Kmag=>0" out=rmkz.xml ofmt=votable
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TOPCAT & STILTS

* Activation actions and activation window

TOPCAT(3): Activation Actions - o x
Window Actions Help

& 0T 7 5 d b i@ @ X

Activation Actions for 3: nph-im_sia?type=ql&ds=asky&P05=7.1645%2c-6.66336...

rActions ‘IrDescription

% Use Sky Coordinates || [Send the content of a file or URL column as a FITS image to an external application using SAMP |

% i Display image rConfiguration

illmage Location: |[download -

% Send FITS Image : 9 | | |

%I:l Send Sky Coordinate| || |Image Viewer: |Aladin |"|

%DLnad Table =l

% []Plot Table

5 en ectrum

$ O send Spect

] isplay Cutout Image ||:

£ [ Display Cutout Image ||

+ i

5 I Download URL mlE

e L pownlo ‘|rStatus

§ [1view in Web Browser |-

2 [ Execute code - 9 Invoke now on row 1
T
rResults

Seq| Row| Status| Message

1 1
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TOPCAT & STILTS

* Activation actions and activation window

Gile Edit View Options Operations Interop Help

File Views Graphics Joins Windows VO Interop Help

a@Vi 2D M

Global list of spectr;

s + +
G oo M g na el B

Properties of current spectra

Short name: |/tmp/SPLAT294236732607326303 fits

http:/fsdc.cab.inta-csic.es:80/cqi-ines/SingleDownload?filename=LWP 127 52LL FI
TABLE

Coordinates

Full name

Format
Data Errors
Columns

WAVELENGTH ™ |FLUX v |SIGMA ~

Colour: B |Save | Reset

Composite: | 100%

Line type: polyline ~

Eile Analysis Edit Options Graphics Help

e tBUT~YVah»z:AH
Displavina: Hmp/SPLAT 294236732607 326303 fit ¥ Remove ¥ limits (%) | automatic ¥
Wavelenqgth: [3239.469 I log Data count: |1 446742E-16 U
X scale: 1.0 vk - Y scale: (1.0 vk

2-d compound coordinate system

Label: [ssas(29)

sayEnde: Wioedo wmX &
Table List ————————— - Current Table Properties
29: 1I_246_out

31: ssas(29) Location:

Name:
Rows:
Columns:

34

Row Subset: |All

Activation Action:

ssas(29)

spectrum(Spectrum)

50

[l Broadcast Row

SAMP

Messages: ‘

Q

‘ Clients: | [ @!%‘“,‘ K

| )

dow Subsets Help

L V-hair Table Browser for 31: ssas(29)

AXES

UNITS

DIMEQ

L Track free WAVELENGTH FLUX SIGMA QUALITY

ANGSTROM ERG/CM2/S/A ERG/CM2/S/A nfa

LML-1T-3 ML-1T-3 |

lo
2 WAVELENGTH FLUX SIGMA QUALITY

ANGSTROM ERG/CM2/S/A ERG/CM2/S/A n/a

LML-1T-3 ML-1T-3 |

WAVELENGTH FLUX SIGMA QUALITY

ANGSTROM ERG/CM2/S{A ERG/CM2/S/A nfa

LML-1T-3 ML-1T-3 |

WAVELENGTH FLUX SIGMA QUALITY

ANGSTROM ERG/CM2/S/A ERG/CM2/S/A n/a

LML-1T-3 ML-1T-3 |

WAVELENGTH FLUX SIGMA QUALITY

ANGSTROM ERG/CM2/S{A ERG/CM2/S/A nfa

LML-1T-3 ML-1T-3 |

WAVELENGTH FLUX SIGMA QUALITY

ANGSTROM ERG/CM2/S/A ERG/CM2/S/A nfa

LML-1T-3 ML-1T-3 |

WAVELENGTH FLUX SIGMA QUALITY

ANGSTROM ERG/CM2/S{A ERG/CM2/S/A nfa

LML-1T-3 ML-1T-3 |

3E-14

2E-14

1E-14

-1E-14

Data count (ergfemA2/s A}

-2E-14

-3E-14

WAVELENGTH FLUX SIGMA QUALITY

ANGSTROM ERG/CM2/S/A ERG/CM2/S/A nfa

LML-1T-3 ML-1T-3 |

AERENENE

WAVELENGTH FLUX SIGMA QUALITY

ANGSTROM ERG/CM2/S{A ERG/CM2/S/A nfa

LML-1T-3 ML-1T-3 |

10 | WAVELENGTH FLUX SIGMA QUALITY

ANGSTROM ERG/CM2/S/A ERG/CM2/S/A nfa

LML-1T-3 ML-1T-3 |

WAVELENGTH FLUX SIGMA QUALITY

ANGSTROM ERG/CM2/S{A ERG/CM2/S/A nfa

LML-1T-3 ML-1T-3 |

12 | WAVELENGTH FLUX SIGMA QUALITY

ANGSTROM ERG/CM2/S/A ERG/CM2/S/A nfa

LML-1T-3 ML-1T-3 |

13 | WAVELENGTH FLUX SIGMA QUALITY

ANGSTROM ERG/CM2/S{A ERG/CM2/S/A nfa

LML-1T-3 ML-1T-3 |

14 | WAVELENGTH FLUX SIGMA QUALITY

ANGSTROM ERG/CM2/S/A ERG/CM2/S/A nfa

LML-1T-3 ML-1T-3 |

15 | WAVELENGTH FLUX SIGMA QUALITY

ANGSTROM ERG/CM2/S{A ERG/CM2/S/A nfa

LML-1T-3 ML-1T-3 |

16 | WAVELENGTH FLUX SIGMA QUALITY

ANGSTROM ERG/CM2/S/A ERG/CM2/S/A nfa

LML-1T-3 ML-1T-3 |

17 | WAVELENGTH FLUX SIGMA QUALITY

ANGSTROM ERG/CM2/S{A ERG/CM2/S/A nfa

LML-1T-3 ML-1T-3 |

18 | WAVELENGTH FLUX SIGMA QUALITY

ANGSTROM ERG/CM2/S/A ERG/CM2/S/A nfa

LML-1T-3 ML-1T-3 |

4

=) 3 i T

2600 2800 3000 3200

Wavelength (Angstrom)

2000 2200 2400

= L S) and use hat. Allernative|
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TOPCAT: Visualization
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TOPCAT & STILTS

®* More at:
* TOPCAT v 4.6-1
http://www.star.bris.ac.uk/~mbt/topcat/sun253/sun253.html

* STILTS v 3.1-4
http://www.star.bris.ac.uk/~mbt/stilts/sun256/sun256.html

* TOPCAT/STILTS advanced tutorial

http://andromeda.star.bris.ac.uk/topcat/tutorial-asterics1/
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