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SPECTCOL

» A graphical tool (Swing) implemented in Java.

* Manipulates and combines spectroscopic and collisional
data coming from the Databases (CDMS, JPL, BASECOL,
HITRAN,...) using VAMDC technology.

* Manipulates and provides methods to convert XSAMS(Xml

Schema for Atoms, Molecules and Solids) data into other
formats (CSV, RADEX, LTE).

http://www.vamdc.org/activities/research/software/spectcol/
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Policy Citation Help

Import data from file

Search VAMDC databases

Databases to search: Select databases

2N

Species search | Transitions & Collisions search |

| @ collisions  transitions ) Merged data by Spectcol

Processes Form |
© Collisions ez i ‘ g ‘v|
) Transitions —
@ Collisions & Transitions BoleaularipesizlinhhiKey: ‘ |
Molecular stoichiometric formula: ‘co | T
lon charge: I |
Atomic symbol: [ |
cI ata Particle name: [ | L]
‘ Submit query | ‘ Cancel =
Transitions
comment source structural formula | stoichiometric formula spin InChl key Clear
1) 29503-v 1:CO-17; §v=0% CDMS 2015-06-05 11...|/C0-17 co UGFAIRIUMAVXCWG...
2|28512-v1%C0: § 2.3% COMS 2015-06-05 11...|CO Co UGFAIRIUMAVXCW-UH. .,
3| 30503-v 1:C-13-0-17; $v=0% CDMS 2015-06-05 11...|C-13-0-17 co UGFAIRIUMAVXCW-ZD. .
4| 30502-v1:C0-18; v=0% COMS 2015-06-05 11...|CO-18 co UGFAIRIUMAVXCW-HQ... Energy table
5| 28503-v 1:CO; $v=0% CDMS 2015-06-05 11...|CO co UGFAIRIUMAVXCW-UH. .,
6] 31502-v1:C-13-0-18; $v=0% CDMS 2015-06-05 11...|C-13-0-18 co UGFAIRIUMAVXCW-RGL.... Einstein coef.
7[29501-w2*C-13-0; $v=0% COMS 2015-06-05 11...|C-13-0 co UGFAIRIUMAVXCW-0U. .
Partition func.
Group by hand
ta Group by species
Collisions
comment source target structu..|target stoichi.| targst spin  |target InChi key| collider struct..,| collider stoich.| collider spin | collider InChl ... Clear
1|Rotational de-excitation of CO by para-H$_2§ (j=0), 5K < T < ... [BASECOL: co co UGFAIRIUMANV.., [H$_2¢ H2 para UFHFLCQGNIY.., [~
2|Rotational excitation of CO by ortho-H$_2% (Flower, 2001) BASECOL: co co UGFAIRIUMAN... [H$ 2§ HZ ortho UFHFLCQGHIY. ..
3|Rotational excitation of CO by para H$_2§ (Flower, 2001) BASECOL: co co UGFAIRIUMAV... [H§ 2§ H2 para UFHFLCQGNIY...
4|Rotational de-excitation of CO by H for 5K < T< 100K (Balakris... [BASECOL: co co UGFAIRIUMAN... |H H YZCKVEUIGOO... Energy table
5|Vibrational de-excitation of CO by H (Balakrishnan & al, 2002) |BASECOL: co co UGFAIRIUMAV... |H H VZCKVEUIGOO...| |
6| Rotational de-excitation of CO (v=0) by He (Cecchi-Pestellini... [BASECOL: co co UGFAIRIUMAV... |HE HE SWQJXJOGLNC... |~ Rate coef.
7|vibrational de-excitation of CO by He (Cecchi-Pestellini & al., 2...|BASECOL: co co UGFAIRIUMAV... |HE HE SWQIXJOGLNC...
&[Rotational de-excitation of CO by H for 100K= T <3000K (Bala... |BASECOL: co co UGFAIRIUMAN... |H H YZCKVEUIGOD... Scale Rate coef.
9|Rotational de-excitation of CO by ortho-H$_2§ (j=1), SK<T < ... [BASECOL: co co UGFAIRIUMAV.., [H3_2§ H2 ortho UFHFLCQGHIY, .
| 10|Rotational de-excitation of CO by para-H$_2% (j=0), 1K< T < ... |BASECOL: Cco Cco UGFAIRIUMAY... [H$ 2% H2 para UFHFLCQGNIY, ., = Export
. 11[Rntatinnal de-sxritation of £0 by artho-HE 28 (=11 1K < T = [RASECAL o o LIGFAIRILIN He 24 H artha LEHFLCOGNY T

__Search
- Panel

“Buttons to
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consortium

 85avatoire



SPECTCOL : Interoperability

Spectcol can send data table with SAMP (which was
easily integrated)

» Data are sent in VO-Table format
* All tables (Energies, Einstein coefficients, Rate

coefficients and Partition functions) can be sent to
any tool accepting VO-Table such as TopCat
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Use case (1): Plot CO Einstein Coeff. with TopCat

1. Select a database (ex : CDMS

H19]

SPECTCOL

(VARL)

Policy Citation Help

Import data from file

File path: |

Search VAMDC databases

Databases to search:

Select databases
Species search | Transitions & Collisions search |

| ® collisions O transitions (' Merged data by Spectcol

Processes
() Collisions

() Transitions

Form
Nuclear spin:

® Collisions & Transitions ety et iy

Molecular stoichiometric formula:

lon charge:
Atomic symbol:
Particle name:
Transitions
comment source structural formula | stoichiometric formula ‘ spin InChl key Clear
Sources
Energy table
Einstein coef,
Partition func,
Export
Group by hand
Group by species
Collisions

comment s0Lrce target structuralf.., target stoichiome..,

target spin

target InChl key | collider structural..| collider stoichiom. .

collider spin

collider Inchl key

Clear

Energy table
Rate coef.

Scale Rate coef.

{10 —

Export

|ﬁ| & Databases &) ) %)
Title Description | Status Selected vold
Belgrade el... |Electron int... |active L ivo:/fvamdcl.., |~
TFMeCaSDa... [Calculated L., |active U ivo:/fvamdcl..,
Photodisso,., |Database f... |active L io:ffvamdcl...
Chianti Chianti con.., |active U ivo:/fvamdcl..,
GSMA Reim.., |Calculated 1., |active U o /fvamdef...
ECasSDa - Et...|Calculated ... |active U o /fvamdef...
GhoSsT The GhoSST... [active U vo:/vamdcl..,
5HeCa5Da -..|Calculated I.., |active L ivo:/fvamdcl..,
Stark-h Database f... |active L ivo:/fvamdcl..,
JPL databas... The JPL dat... [active [ ] ivo:/fvamdc}..,
HITRANonline The HITRAN ... active [ ] oi/vamdef.,. | _
VALD sub-s... [The part of ... active 0 |vodivamdel.. |
RADAM -lon...|Database f... |active U ivo:/fvamdcl..,
| |MeCaSDa - ... |Calculated 1., |active U ivo:fjvamdef...
VALD (atoms) [The Vienna ... |active U ivo:/fvamdcl...
VAMDC spe... This Databa... active U vo:/vamdcl...
| |Heat An open-ac... [active L ivo:ffvamdcl...
OACT - [ASP...|JLabaratori... [active L ivo:/fvamdcl..,
TOPbase : V... TOPbase lis... |active U ivo:/fvamdcl..,
BASECOL V... This databa.. |active [ ] ivo:ffvamdcl...
UMIST Data... [Reaction ra... [active U o ivamdef... |
IDEADE - In... |This databa.. |active U o /fvamdef...
TIPbase: V... [TIPbase list,.. [active U o /fvamdef...
CDMS The Cologn... [active ivo:/fvamdcl...
Carbon Diox...[Carbon Diox., |active U vo:/vamdcf.., ||
ok | Quit




Use case (1): Plot CO Einstein Coeff. with TopCat

2. Select the transition process and Search a molecule (ex : CO)

B SPECTCOL

NON
Yow

Policy Citation Help

Import data from file

File path: | | | @ collisions ) transitions () Merged data by Spectcol
Search VAMDC databases

Databases to search: | Select databases ‘

Species search Transi)/ﬁ:ns&(ollisinns search \

N
Processes Form M
() Collisions - H — ’7
# Tanstions i el [ —

0 - - Equivalent Wavelength A
Collisions & Transitions olecular species InChikey:
Upper state energy: to 1/em =
Molecular stoichiometric formula; 0 ppl 9 4 4
Equivalent to Lern
lon charge:
I Lower state energy: to H
Atomic symbol: Equivalent to Yem
Particle name: Probability, A: to m
Submit query || Cancel I+
Transitions
comment source structural formula | stoichiometric formula spin InChl key
1/30502-v1:C0-18; §v=0§ CDMS 2015-06-09 18.../C0-18 0 UGFARIUMAVKCW-HQ. .
2] 29501- v2C-13-0; $v=0% CDMS 2015-06-09 18...C-13-0 ] UGFARIUMAVXCW-OU..,
3[28503- v1:C0; $v=0§ CDMS 2015-06-09 18..,C0 0 UGFAIRIUMAVXCW-UH.
4/29503-v1:C0-17; $v=04 CDMS 2015-06-09 18.../C0-17 0 UGFAIRIUMAVKCWAD...
5/31502-v1,C-13-0-18: u=0§ CDMS 2015-06-09 18..,/C-13-0-18 C0 UGFARIUMAVKCW-RG...
6] 28512- w1 KCO; §u=1,23§ CDMS 2015-06-09 18.../CO 0 UGFARIUMAVXCW-UH... Einstef coef,
7/30503-v1:C-13-017, =08 CDMS 20150609 18..,C13-017 0 UGFAIRIUMAVXCW-ZD..,
Partition func.
Group by hand
Group by species

3. Select a sepectroscopic dataset

4. Display Einstein table

|ﬁ| - Einstein coefficients ) 2 A
28503-v 1:CO; $v=0%
Uppe.., I;ﬁr.rer le...|frequen.. Einstein...[loglinte..|uncerta...|upper d...
P 1{115271...| 7.2036,..| -5.0105 5.0E-4 3|~
3 2|230538,0| 6,9106,..| -4.1197 5.0E-4 5
4 3|345795... 24966, -3.6118 S5.0E-4 7
] 4/461040... 61265, -3.2657] 5.0E-4 o)
4] 3/576267... 1.2213..| -3.0118 5.0E-4 11}
7 6691473, 21374, -2.8193 5.0E-4 13
8 7|8066851.., 3.4223..| -2.6716 0.003 15
9 8|921799.7) 5.1340.. -2,558 0.003 17
10 91103891.., 7.3298...| -2.4751 0.003 19
11 10]115198...| 1.0063...| -2.4156 0.011 21
12 111128701...| 1.3385,..| -2.3773 0.003 23
13 12]138199...) 1.7352...| -2.3581 0.013 25
14 13(148652...| 2,.2003...| -2.3561 0.012 27
15 14{161179.,..| 2.73859,..| -2,3699 0.011 29
15 15(172660...| 3.3534...| -2,3987| 0.0024 31
17 156(184134...| 4.0458,..| -2.4413 0.011 33
18 17(195601...| 4.8286...| -2.4973 0.011 35
19 18|207061...| 5.6848,..| -2,5659 0.014 37
20 19|218513...| 6.64586,..| -2.6467 0.013 39
21 20(229956...| 7.6847,..| -2,7393 0.01 41
22 21(241391...| B.B322...| -2.8433 0.011 43
23 22|(252817...| 0.0010...| -2.9584 0.011 45
24 23|264233...| 0,0011...| -3.0843| 0.0035 47
25 24|275638...| 0.0012...| -3.2209 0.017 49
26 25(287033...| 0.0014...| -3.3678 0.013 51|

Send by SAMP

save as ASCII




Use case (1): Plot CO Einstein Coeff. with TopCat

|Q| it Einstein coefficienkts o) ) @22
28503- v 1:CO; $wv=0%
uppe... «[lower le...[frequen..|Einstein...|loglinte...|uncerta...|upper d...
2 1{115271...| 7.2036... -5.0105 5.0E-4 3| =
3 2(230538B.0| 8.9106... -4.1197 5.0E-4 =]
4 3|345795...| 2.4986...| -3.6118 5.0E-4 7
5 4/461040,..| §.1285...| -3.2657 5.0E-4 2l
5] 5|5¥6267... 1.2213...| -3.0118 5.0E-4 11)
7 5691473, 2.1374...| -2.8193 5.0E-4 1z
8 7|B806651... 3.4223...| -2.6716 0.005 15
9 B|921799.7| 5.1340... -2.559 0.005 17
10 9(103691...| 7.3298.., -2.4751 0.005 19
11 10{115198... 1.0063... -2,.4156 0,011 21
12 11{126701...| 1.3389,,, -2, 3773 0.005 23
13 12(138199...| 1.7352... -2, 3581 0.013 25
14 13(149692...| 2.2003... -2, 3561 0.012 27
15 14(161179...| 2.7389... -2.3699 0.011 29
16 15(172660...| 3.3534... -2, 3987 0.0024 31
17 15(184134...| 4.0498... -2.4413 0.011 33
18 17|195801...| 4.8286...| -2.4973 0.011 35
19 18/2070&81...| 5.6848...| -2.5659 0.014 37
20 19|/218513...| 6.6496...| -2.64&7 0.013 39
21 20|228856...| 7.6847...| -2.7383 0.01 41
22 21|1241391...| 8.8322...| -2.8433 0.011 43
23 22|252817...| 0.0010...| -2.9584 0.011 45
24 23[264233...| 0.0011... -3.0843 0.00389 47
25 24(275638...| 0.0012,.. -3.2209 0.017 49
26 25(2B7033...| 0.0014,., -3, 3678 0,013 S1|+|
Send by SsAMP || save as ASCII |

5. Launch TopCat first
and send it Einstein table

ESR®, TOPCAT
File Views Graphics Joins Windows VO Interop Help

(<
&

=

Heaer WU®

@

O
Yl
2z

rTable List————————— ‘|- Current Table Properties

1: 5p_CO Einstein Label: [Sp_CO Einstein

| : Columns:

Location: Spectcol:5p_CO Einstein
: Name: Sp_CO Einstein
> Rows: 95

;8
Sort Order: ﬁ|

Row Subset:

Activation Action: [ | Broadcast Row

| SAMP

Messages: ‘ O

‘ Clients: ‘@

L
%&

i
ikl

ko

¥

Ii 86/3538 M



Use case (1) : Plot CO Einstein Coeff. with TopCat

ESN

Window Subsets Help

@] X

TOPCAT(1): Table Browser

Table Browser for 1: Sp_CO Einstein

(«

&
(x

Index |Upper ..|Lower|..| Frequency |Einstein coeff...|loglintensi.| Uncertainty|Upper ...

1 1 2 1 1,152712E5 7, 203603E-8 -5, 0105 0, 0003 3|~
2 2 3 2| 2,305380E5 6,910612E-7 -4,1197 0, 0003 E

2l 3 4 3| 3,457960ES 2, 4965637E-6 -3,6118 0, 0005 71
4 4 E 4| 4,E610408ES 5,126524E-6 -3, 2657 0, 0005 9
= E 5 5 | 5, 762679ES 1,221311E-5 -3,0118 0, 0005 11
] G 7 6| 6,914731E5 2,137452E-5 | -2,B193 0, 0005 13
7 7 3 7| 8, 0868518E5 3,422310E-5 | -2,6716 0,005 15
8 8 9 8| 9, 217997ES 5,1340680E-5 | -2,559 0,005 17
9 9 10 9| 1,036912E6 7,320882E-5 | -2,4751 0,005 19
10 10 11 10 | 1,151985E6 0, 0001 -2, 4156 0,011 21
11 11 12 11 1, 267014E6 0,00013 -2,3773 0,005 23
12 12 13 12 | 1,3B1995E6 0, 00017 -2,3581 0,013 25
13 13 14 13 | 1,496923E6 0, 00022 -2, 3561 0,012 27
14 14 15 14 | 1,611794E6 0, 00027 -2,3699 0,011 29
15 15 16 15 | 1,726603E6 0, 00034 -2,3987 0, 0024 31

16 16 17 16 | 1,841346E6 0, 0004 -2,4413 0,011 33 <

=

TOPCAT

Windows VO Interop Help

m | @

Z

min

S| @

O

”

rTable List
1: Sp_CO Einstein

44/ 3538 M

|-samp

‘rCurrent Table Properties
: : [sp_co Einstein
: Spectcol:Sp_CO Einstein
: Sp_CO Einstein

Label
Location

Name

Rows: 95
Columns:

B
Sort Order: ﬁ‘

Rnw Suhcat-

‘e

All | w

Messages: ‘

O

| Clients:

Main

*

Freguency / MHz

(£ W) Stacked Line Plok (old) ) &) &
Window Export Plot Rendering Subsets Errors Line Style Error Style Help
| —— L 0 Aa
He = HbEee BiEEE X8 08X
0.008
0.007
Eo.one
=
0,005
a
=z
E
80.004
(%]
£
@
S 0.003
£
L
0,002
0,001
2000000 4000000 6000000 2000000 1E7

rData

Table: |1: Sp_CO Einstein | v|

X Axis: |Frequency

[=][«b]

Y Axis: |Einstein coefficient |v| EEI [lLog []Flip

rRow Subsets —

7] All

=

Position:

[




Use case (2) : Plot CO-HE Rate Coeff. with TopCat

Same procedure than the spectroscopy to search collisional data :
1.Select BASECOL database
2.Search the collision CO-HE
3.Select a dataset ) ) Rate coeffcients - Rotationalde-exctation of CO (v=0) by He (Cecc... v, (%) X
4.Display the Rate coefficients table Rotational de-excitation of CO (v=0) by He (Cecchi-Pestellini & al, 2002

o it ey | 1L | FL| 12 | F2 | 5.0(10.0{20.0{40.0{60.0/80.0[10...| 20...30...| 50..
T 2 1 1 1alal 2272 26 225 2 e

. LR — ) Y 0 003 0 O O 0

3 2 1] 1a2.la.fas. 4. ja7.la.[a0.[5E. 52 5.
Searh A datbases I R N R R T T i

DS A 2 1 1230 202E] T 1B Lol L9 2o 2,600 3o

(Fpees e | rrons ot s . a3 1] 1as.]4.[56.[5..52. 5. [54. 5. ]61.]6..
$collions - " . sl 1) 1) 1fea 1o nen e 2L 2 22 [ 23 AR

ST g [, B [ g si 2 1 1alliofusorelee 2 2270 s

Mleclarspcis ncikey | | | ] s 3 1 17olaolza 22223 2 B s

::'::';’:““"‘“”“”"“'”“'a }“’ H ; i s 4 1| 153./5..54.]5..54.]5..56.|6E.[64.] 7.

A ‘ = ‘ 6 1 1 1falifuef2.20.03..037. 4. ]56.]6..

parla e \ i \ H 8 2 1 134.]3..[37.[4.14a4.]4. ]85 [6E. [7E-. 6.

st ey || o - 6 3 1 1z.)i.fre.) 22320263833 3.

6] 4 1 1pa.l2.l2s. 22302 28 2. 34 4.

comment source structural formula | stoichiometric formula| spin | nchikey \L‘ 5 5 1 15115 55.15.56 15 158.16. 065 7.

1 1 158 5660 7093, LoL2 LoL7w]| L.,

2 1 142 3..81.|56..58. 6..7.5. 1E. L2 L.

73 1 1ls3.]5..[54. 5. 056 5..]6.3.] 8..[9.8. 1.

714 1 i3l leel] 22702020 3. 36 4.

71 5[ 1] 1e.l3.]28. 2240 2. 25, 336 4.

71 6 1] 1ls6.]6../6.4.] 6. |6~ 6E.[6.1.] 6..]6.7..] 7....

— 8 1 1 1p4.]3.la6. 6. 8o 11323 2

Tl T | o, e | (e e | ) e s, e ot ol i |l i dear g 2 1| 1[1B-. 1. L1.2. L. 2B~ 2..]27.. 3..|46..] 5..

o it o 0 (sl 3, 2. gE OV <10 (T — g || sous | 8 3] 1 147.[5E.55.]6..7.7..[8..]9.5. L. ]L.5.[ L.
Cenmuie] s 4 1 1p5.05..059.[6E.063. 6. [7E.[ oLl 1]+

Send by SAMP save as ASCII




Use case (2) : Plot CO-HE Rate Coeff. with TopCat

2 options to send data by SAMP :
* Visualize all transitions for each temperature
 Visualize all the temperatures for one transition

|ﬁ| ) Rakte coefficients - Rokational de-excitation of CO (v=0) by He (Cecc... &) \&J )

Rotational de-excitation of CO (v=0) by He (Cecchi-Pestellini & al, 2002)

11 F1 |2 F2 | 5.0 (10.0)20.0{40.0/60.0|80.0(10...|20...] 30...|50...
3.4... v 3E-L ce|2 T 202080 200250
1.3... L2 L1 111 LB,
4.2... T T AT A48, | 5ELLS2
G2, T2 95,00 1B 1D 1T 3
2.3... v 2E- LB 118 2208
4.6... BB 320 5005400 5B
1 1.8.. w8 2B 02010 22 2] 20030
1 select Format L) L2607

W
Select the format you want to send to TopCat 4,

=== =
bl Ll Ll ol el L)
Oh Lo = L R

IR Tl FEl PSR PSP
i E ] R ol Lol B

=y
m
T

All temperatures — 6

All temperatures 3
One by one temperature b

.
oool Kl /i
L1020
ER-
36
36
BT
o2 3
-
15
11

P

..|BE-..
L4
NEE T
2.6
2.8
6.4
MEA-T
G120
MERN
MERN

P e

aoa| o loag
MER
=N
2070
2040
oo |BE-.
8.9
2B
N
o B3

P e s

o
A=A
B3
2.8
2050
6.1
w13
w270
MEREN
v | TE-

!

—

—
m

OO0 | 00 [ 00 | 00 | el | e | =l | el | e [l | T | O | TR O | O LA LA L0 P | P | Ll | D | D
LT A el D LT R R A el LA S Ll I N TRl LR Ll ™ Ll L

Rl ol ) Bl ol ool Fal Rl el o ol oo B Bl Bl o

e i I I e I
el e Ll el Ll L L DR R
2l
ol

5] en
Bl = o ra|rafen| |~
o |00 [ra [ B k| v || o = [

[%)]

()]
W ||| w| o] w|r || w e
o[- |w- o w|w|mo

1]

Send by SAMP save as ASCII




Use case (2) : Plot CO-HE Rate Coeff. with TopCat

B

File Views Graphics Joins Windows VO

TOPCAT

Interop Help

& | B

He 2 ez W)edo vEX de e

(

&

(x

Table List

[1: Col CO-HE Rates -= All Temperatures

2: Col CO-HE Rates -= Single temperature

Current Table Properties

Label: |Col CO-HE Rates -> All Temperatures

Location: Spectcol:Col CO-HE Rates -= All Temperatures
Name: Col CO-HE Rates -= All Temperatures

&

Window Export Plot Axes

Scatkter Plok (old)

Subsets Errors

Marker Style Error Style Help

s

1= W Stacked Line Plot (old)
Window Export Plot Rendering Subsets

W) L) )

Errors Line Style Error Style Help

| B - =) = e

H e = 1A a e EEs s o x He =454 ¢ EEEBRAR 0 X
wot?

3.4 e T T T T T T T T T T

1E-10

2231 N

azp- T 8E-11
i
™31 .
T
E— sof 1 qu_ll
It n
2ol .
Lo}
é 2.8F L] 4 4E-11

2.7 f ® .

Z2E-11
2.6 [ L B L 5
2.3} . . . ] . ® . . . L
o] =10 100 150 200 250 200 2330 400 450 S00 10 20 a0 a0 S50 G0 70 o0 a0 100
Temperature Iheess

Main

;s
B ] ] ]

Main

Data

Table: |1: Col_CO-HE Rates -= All Temperatures

[~]

X Axis: |Temperature

|V||E|E| [lLeg []Flip

¥ Axis: [11=2,F1=1,12=1,F2=1

|V|E|E| [lrog []Flip

Row Subsets

All [=]

Data
Table: |2: Col_CO-HE Rates -> Single temperature |v|

[=][«]>]

|V||E|E| [JLog [ ]Flip

X Axis: |Index

¥ Axis: |5d

Potenmtial: 10 Included: 10 Visible:

10

Position:(307, 3,184E-11)

Row Subsets

All =

Position:




Let's work together

We are interested to work with the other VO-Tools
e Contact : yaye-awa.ba@obspm.fr
* Forum link : http://forum.vamdc.org/

« VAMDC Consortium website : http://www.vamdc.org/
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