@sﬁrzsa

Spitzer Space Telescope

See Spot Run

Spot User’s Guide
Spitzer Planning Observations Tool 18

June 18, 2008

Issued by the
Spitzer Science Center
California Institute of Technology
Pasadena, California USA

http://ssc.spitzer.caltech.edu/

&> L

Center _

-~




Spot User’s Guide v18

Table of Contents

I INEOAUCTION. ..eeiiiee ettt e e e e et e e e e e e e ataaeaeeeeeeeseenanssaeeeeaeeeeaannns 7
2 What 1S NEW 10 SPOL?...eiiiiiiiiiieeeiiiee ettt e e ettt e e e e bae e e e eebbeeeeeebaeeeeenenees 8
3 Minimum Recommended Hardware Configuration............ccceccuvveeerniiiieennnieeeeeneennn. 8
3.1  Sun Workstations: Sun Ultra 5 with 256 MB RAM......ccceciiiiiiiniiieereeeeesese et 8
3.2 Windows PC (2000, NT, XP): 512 MB RAM ......ccecireireieiiieiirietset ettt 8
3.3 Windows PC (Vista): 1 GB RAM ..ottt sttt bbb 8
34 LinuX PC: 256 MB RAM .....ccooiiiiiiiciiieiiecsetetee sttt ettt saes s ssenessesaesaseseesenessenens 8
3.5 MacPC:0S10.4,512 MB RAM; OS 10.5, 1 GB RAM ...ooioiiieieieieieeeeee et 9

4 Operating System Configurations SUppPOrted ..........cceeeeeriiiiieeriiiiieeeniiiee e 9
4.1 UNIX: SOLATIS 2.8 ..ottt ettt ettt ettt ettt et et e st e be st e st e st et e b e besbesbesbesbesbesbesbennes 9
4.2 Windows: NT, 2000, XP, VISTA .....ccecovieriieirieiirieereeeeeeeteeeeteeeereeereeeteeeereeeeveeeveeeaseeeseeereeeseeesseenseeennes 9
4.3 Linux: RedHat 8.0, 9.0; Fedora Core; ENterpriSe.......ccceveriirierierierienienieriesiesiesiesiesie et 9
A4 IMAC: OS Xttt ettt ettt et ettt ettt et et e bt e b e b e be b et e ehe b e nbe b e benbeebenbenbeebenbenbeaes 9

5 Installing and Starting Spot — Part of Spitzer Pride ..........cccoviiiiiiiiiniiiniiiieee 10
5.1 WiINAOWS INStAllAtioN ....c.eouiiiieieieieee ettt ettt st bbb b b e 10
5.2 Solaris or Linux INStallation ........ccceeererieriiniireriesiesiesiesesesese ettt s 10
5.3 MAC INSLAIIATION ..eouvintinieieiei ettt sttt ettt b e bbb bbb bbb b b ee 10
5.4 Spot AULOMALIC UPAALE ...ceeeiiiiiieieieesteee ettt sttt st sttt st et bbb e 10

6 General INfOrmation .............oooiiiiiiiiiiiii e e e e 11
6.1  Client-Server SOftware INTETACTIONS ....cc.evvervirierieriirierierieriesese ettt sttt st be bbb 11
6.2 On-line Help and TOOL TIPS ..eoveeererieriiienierieriesesieste sttt sttt sttt st sttt sttt sbe b 12
6.3 TIME ESTIMALES.....etitiieieieietestee ettt sttt ettt et ettt et et e b e s be s b e st et et e sbesbesbesbesbesbesaesbenee 12
6.4  Maximum DUuration 0f AORS .....cc.eiiririiieeeeeeeeee ettt bbbt 12
6.5 TrOUDIESNOOtING ....oveeiiieieiiieit ettt sttt sa st s ae st s eseese s et e ssenesseneeseneesensens 13

AN 5 101 B (S5 111 TSP PUPPPPUPRPRN 13
8 S S 1 (LY L 1L PP TSP PTPPRP 13
7.1.1  Open AORs and Targets [CLrl-O] ....ooceviriririririrereseseeee et 13
7.1.2  Save AORSs and Targets [CrI-ST .....coiviiiriiirirerieerereseeree et 14
7.1.3  Import Fixed Single Target List [Ctrl-1].......cccoviririniniriineeeeeeeeee e 16
7.1.4  Import Moving Single Target List [Shift-ctrl-I]........cccoocevirininininieeeeeeeeeee e 17
7.1.5 Save Target Background EStIMAtes.........ccoceriririiriiriininieniesesiestesesesiesie ettt 17
7.1.6  Save Target Visibility WINAOWS........ccevrieirieirieirieieeee et 17
7.1.7  Save Current Plotted Image as FITS file [Ctrl-F] .....cccocovininininiiieeeeeeeeee e 17
7.1.8  Save Current Plotted Image & Overlays to JPEG, GIF, BMP, PNG [ctrl-J] ....cccooenininenene. 17
7.1.9  View Program [CrI-K] .co.ooeoiiiieiee ettt st 18
71,10 S€Arch PrOGIAMS ..c..oviiiiiiiiieiesiestestese ettt sttt st b e st be bbb bbb besbesbe b e 19
7.1.11  Check In Program [Shift-Ctrl-W] .....cccooiiiiiniiieeeeee e 19
7112 QUIt [C1=QT oottt ettt b ettt ettt se et se s e st b et se s eneeseneeneneas 20

T2 EQIE IMIBIU ..ttt ettt ettt ettt ettt b e b et e b e b e b be b e b e b e b e b e b e benbenhenbe st nne 20
/2 R U 1 Ve [0 3 15 /) TSRS 20
7.2.2  Delete Selected AORS [Ctrl-X, ACIEte] .....cceeruieiiiiieiiiieeiieie ettt 20
7.2.3  Modify Current AOR [CI-M]....ccciiiieiieirieieieiseseeie ettt sttt snenea 20
7.2.4  Copy Selected AORS [CLI-C] .ottt st s 20
7.2.5  DEIEte ALl ADRS....ooiiiiiiiiieteeee ettt sttt b e b e b e b et b et st b et be b b ee 20
7260 DEIEte AlL TAIZELS.....eouireiriiriirtirieriirtestesieste ettt ettt st et sttt st st s b st st st esbesbesbesbesbesbesbesbesbenee 20
7.2.7 Enable AIl AORS [CHI-E]. oottt sttt sttt v et sae b eae e 21
7.2.8 Disable All AORs without G/F Constraints [Ctrl-D]........cccceoiiiiiiiiiiiiiicieceeeeeseeeee e 21
7.2.9 Toggle ON Flag (AORs without G/F Constraints) [Ctrl-W].......ccoeeoinnneinnneinnieccnnenee 21

7.3 TAIZELS MBI ...ttt ettt ettt ettt ettt e b et et e b et et e st e b e b e b e s besbe st e st e sbesbebesbesbenbesbenaenbenee 21
7.3.1  NeW Target [CUL-TT .oueriirieeiereeseseee ettt sttt st sbe st sbe st st sbesbe b e 21
7.3.2  Delete SElected TarZels......cceviriririiriiriertertertesieste sttt sttt sttt st sttt st sbesbesbesbesbesbesbesbesbe e 21

June 18, 2008 2



Spot User’s Guide v18

R T TV (T 1 i 2 I 10 PP PSPPSR 21
7.3.4  Target LiSt [CtrI-L]...ceioioeeeeeeesee ettt sttt sttt bbb e 21
7.3.5 Calculate Visibility Windows for All Targets ..........ccecvrveirieririeririeieisieesiee e ssenens 21
7.3.6  Calculate Background for ALl TArgets ..........ccccevevirerereniniesiesiesesesese ettt e 22
T4 ODSEIVAION IMEMU......couiuieeiieiieieeieieieieteteeteet et stese et et et esaeseesesesseseesessesessesessesessaseesensesessesessensesansssensns 22
7.5 TOOLIS MEIU ...cuiiiiiiiiieiie ettt sttt sttt ettt sttt ebeme e 23
7.5.1  AOR RepliCation TOOL .....ccueriiriiiiiiiiisiisiestesestesee ettt sttt bbb e 23
7.5.2  Target Replication TOOL .......cccoviviririiririeriisieesiesesesese ettt sttt 23
7.5.3  Group/Follow-on Constraints [CrI-NT ......ccceciriiiiiiiinirieirierecseeetee et 23
7.5.4 Timing Constraints [Shift-Ctrl-NT ......cccooiririniiii e 23
7.5.5 Proposal Submission Tool [Shift-Ctrl-P] ........ccccocoivirireinieiireeeeeeee e 23
7.5.6  Show Current Resource Estimates [CtrI-A]......ccooieiiiiieiieiiiciesiee et 23
7.5.7 Recompute All Estimates [Shift-Ctrl-A] ......ccoocoviririiiniieeeeeee e 23
7.5.8 Compute Backgrounds from File ..........cccoocivirininininiiieeeeeeee e 24
7.5.9  MEMOTY MONILOT ..eutiutiiiiiietistesteste sttt sttt ettt et et sttt et st s besbe st e sbe st e sbesbesbesbesbesbesbesbenaenee 24
7.6 TIMNAZES IMETIU ... ittt ettt ettt ettt et st b et et et e b e st et et e b e s b e s besbe st e s besbesbesbesbenbesbenbenbenee 24
7.6.1 ISSA and IRIS — IRAS Sky SUIVEY ALlaS ..cc.oviriiriiiiiirierieseseseeeesee e e 25
7.6.2  2MASS — Two Micron All SKY SUIVEY ...ccueviiriiriiriiriiriesteseseseste ettt 26
7.6.3 MSX — Midcourse Space EXPEriment.........ccceviveriiririeniininieniesiesiesie sttt sttt s 26
7.6.4  DSS — DigitiZE€d SKY SUIVEY ...coviitiriiriiriiriesiistestesteste sttt sttt sttt sbe bbb b b 27
7.6.5 SkyView — SKYVIew iMaZe data........ccceeeriiriiriiriiriinienieriesiesiesie sttt sttt st sbe bbb sae e e 27
7.6.6 NED — NASA/IPAC Extragalactic Database ..........cccocvrueirieeirieiinieieinieesiee et 29
7.6.7T  ISO IMAZE ATCRIVE ...cviiiiiiiiiieriestestereete ettt sttt sttt st besb e bbb sbesbesbesbesbesbe e 29
T.6.8  INNVO IMAZE ...cviiiiiiiiiiertesteee ettt sttt sttt et b b s b b e b et e sbesbesbesbesbesbesbesbesaenee 29
Ti0.9  FITS FILE .ttt bbbttt sttt sttt st 30
7.6.10  FITS file from URL......ccooiiiiiiieieeesee ettt sttt sttt sbe s sbe e 31
T.6. 11 AL SKY IMAZES ..veveiiiiieieetesiesie ettt sttt ettt sttt ettt sttt st s b et be st st bbb esbesbesbesbesbe e 32
7.6.12  BlanKk IMAGE......ccevueriiriiiiieeieciesestese ettt sttt st b e bbb bbb bbb b e 33
T.T OVETIAYS IMETIU.....cuiintiieieietetet ettt sttt et ettt et st e st et et e s b besb et e s besbesbesbesbesbesbesbensenee 33
771 Catalog OVETLAY ..c..oiiiiiiieiete ettt sttt st st b e sb e b ettt e st sbesbe b e 33
B O o TSP U TSP 37
7.7.3  Grid, a.k.a Coordinate Grid Overlay [Ctrl-G] .....cccoooivirinininieeeeeeeeee e 37
7.7.4  Distance Tool [Shift-Ctrl-D] ........cccciiriiiiiiiiiieiecice ettt bbb eee 37
TS5 SHCEE TOOL ..ttt sttt st sttt 38
7.7.6  Area StatiStiCs TOOL ..ccuiviiriiiiriiieeeereee ettt bbbttt 38
7.7.7 Mark Object on Plot/User Created Catalog .........ccoveveirieirieiirieieieieiniee e 38
7.7.8  CUrrent FIXed TarZet......ccceveriririerierieresiestestest ettt sttt sttt sttt st sttt sbesbe b e 38
7.7.9  Add MOVING TATZEL ..c.viiviriiiiiirieeieriestesiesteste ettt ettt ettt ettt sttt et st sbe s b besbesbesbesbesbesbe e 40
7700 TMAZE OVEILAYS ...eiiiiiiiiiiitesteeteste ettt sttt sttt st b e s be st be st e sbesbesbesbesbesbesbesbesbenee 40
7.7.11  Show All Known Moving Objects at @ Date ..........ccecerueirieiirieririerieiieeeiee e 40
7.7.12  SPItZEr FOCAL PLANC....c.eiviiiiiiiieeeee ettt sttt bbb 40
7.7.13  Generic FOCAl PIANE ........cccoouiviiiiiiiiiiiieeeeee ettt 41
7.7.14  AORs on Images [Shift-Ctrl-O] .......ccccooiririiniriieeeeeeee e 42
7.7.15 Read AOR Overlay Mapping File.......ccociviririnininiiisieseeeseeeesese e 43
7716 SROW SPILZET OPZ ..ottt sttt be s bbb st sbe b b 44
7.7.17  Spitzer Bright Objects for AOR .......ccocveeirieiieieeieeeste ettt 44
7.7.18  Show Depth of Coverage Maps on Current Image ..........cccooeveverenenenenenenesesesesesieseseee 45
7.8 OPHIONS IMETIUL....cueutinieieietet ettt ettt ettt et e st et et et e be st e s b e be b e sbesbesbesbesbesbesbebesbesbesbesbesaenbenee 47
7.8.1  User Automatic Spot Version UpPdate..........ccoeeveriririirininiesiesiesiesesiesiesie sttt 47
7.8.2  Sum Only Checked AORS ...c..oouiviiiiiiiiiieeeeee ettt bbb be b 47
7.8.3  Sortby Dec, then RA ..ottt ettt 47
7.8.4  Visualization: Spitzer Focal Plane Options .........ccceeeveririrenineneniesesesesesiese e 47
7.8.5 Visualization: Coordinate System Prefs.........cccooiviviiiiininiieneeeeeeeee e 47
7.8.6  Visualization: Readout PIefs ........cccoooviiiiiiiiniieeeee e 47
T.8.7  CAChE PIEfS ..ottt ettt 48
7.8.8  INEIWOTK PrOXY SETUD ..ovitiiitiriesiesiestesesteste sttt sttt st st sttt et b st sttt sbesbe b e 48

June 18, 2008 3



Spot User’s Guide v18

7.8.9  Use Large Control ICOMS ......cciviririiririiriiriertestesiestesteste ettt sttt s be bbb sbe b sbe e 48
7.8.10  Visualization: Show Mouse Help [Shift-Ctrl-M]........cccooevinininininineeeeeeeeeee e 48
7.8.11  Visualization: Show Side Bar on Current Frame [shift-ctrl-B].........c.cccoceniiviiiiniiciiiiene 49
7.8.12  Visualization: Show Side Bar on All Frames [Ctrl-B] .......cccoovieviiiinieiiiieiceceeece e 49
7.9 WINAOW MENU.....cuiriiiiiiiiiiiieiiiciiteteetet ettt ettt sttt b et st b et eb ettt s st sae st saeneebenene 49
8 L = (511301 (5 11 DO PO PSSP U PO 49
ToL01  OVEIVIBW ... vttt sttt ettt sttt st sae st bt eue s nesae e saeneen 49
7102 TIP OF THE DAY .c.ciiiiiiriiieiiiriietcerntete sttt sttt e 49
7.10.3  AOR File FOrmat CRANGES ......ccceeceruiriiriiriiniinieriesiestesteste sttt sttt sttt sbe bbbt st sbe b sae e 49
7.10.4  AOT Field DESCTIPLIONS ..cuveuvieeiiiiienieriestestesteste sttt sttt st sttt sbe st sbe st sbesbesbesbesbesbesbesbesbessenee 50
TL0.5 ADOUL. .« ettt b bbb bttt bbbttt 50
7.11 Spot vl8 Menu Command Summary (a.k.a. the Cheetah Sheet) ..........cocovvevinininineniniee 51
8 SPOt MAIN SCIEEM ....viiieiiiiiieeeeiiiiee ettt ettt e ettt e e e ettt e e e et e e e e eibbeeeeesbbeeeeennaeeens 54
Bl TCOMS ittt ettt bbb ettt h ekt a ettt et 54
8.2 ODbSErvations WINAOW .......c.cccoiieuiuinriiieiiierieieietrt ettt ettt sttt sttt b bt b bttt nene 56
8.3 BOtOM BT ...ttt ettt et 58
9 Entering An Astronomical Observation Request............cccceeeeiiiiiiiniiiieeeniiiiee e, 59
0.1 Start the SPOT SOTEWAIE......cc.eiviriiieieteee ettt st sttt ettt st besbe b sbe b ee 59
0.2 Enter Target INfOrmation .......cceeerierieriiriereieiesesese ettt sttt st et bbb b b 59
9.3  Fill Out an Astronomical Observation Template..........ccceevruerirerirerieirieiseieeeeeee et 59
9.3.1  Unique AOR LaDECL.....coiciiieiiieiisieisieeeset ettt ettt ae s se s s esaesessenessenessanens 59

L T I 0 A 2 11 111011 ST P SRR S PSPPI 59
0.4 ENLET SPECIAL ..ttt ettt ettt b e b e bbb bbb be b e b b be b e 59
9.5 Obtain ReSOUICE ESHMALES. .......ccooieiriiieiiieiieieisieieieriete sttt ettt et sttt st sesessenessenesseneens 60
0.6 Other AOT BUONS.....couiiiiiieiiieirieeiictet ettt ettt sttt sttt st be e bt a sttt sbeneeneneene 62
0.6.1  SOUICE FIUX DEISIEY ..uveuvitiiiiiiesiesiesiesiesteste ettt ettt sttt st sb e bbb besbe st be b e 62
0.0.2  SENSILIVILY ..eutriiteiiiriitet ettt ettt sttt b ettt b ettt b ettt b et b ettt 62
0.6.3  COMMEIES ....ovimieiiieiiieitetetet ettt ettt bttt ettt s et bt e b ese et s e st sae st saeseebeseeue s enesaenesneneen 62
0.6.4  SPECIAL ..ottt bbbt bbb b bbb b e b be b b et besbe b e 62
0.6.5  VIS. WINAOW w..oniiiiiiiiiiiiicitctretnteteet ettt ettt ettt sttt st be et 62
0.7 SAVE AORS ..ottt ettt bttt sttt sttt 63
10  The Target Entry Dialog........cooouiiiiiiiiiiiiieiiiiee et 64
L O S I o0 1) 01T PP RU PP 65
TO.L.T FIX@A SINZLE ..ottt sttt et b et et e st et e besbesbesbesbesbesbens 65
10.1.2  FiXed CIUSTEr-OFTSELS ....cveieiiiiieieteteteee ettt ettt sttt b e bbb sbe b b 66
10.1.3  FiXed ClUSLEI-POSITIONS ....euveuiinieieieieieteieiesie ettt sttt sttt sttt sbesbesbesbesbesbesbesbesbesbesaens 67
10.1.4  MOVING SINGLE ..ottt ettt et ettt et et e b et e sbesbesbe st esbesbesbesbesbesbesaesaens 68
LO.1.5  MOVING CIUSTET ...ueeuteuieiieieietetetet ettt ettt ettt et e tesbesbesbesbesbesbesbesbesbesbessenbensesbesbessessessensens 68
10.2  Inertial Target CoOTdinate SYSTEIMS ......cc.evvirvirririiriiriiriiniisiesie sttt sttt sttt sttt sbe bbb e 68
10.2.1  Coordinate Entry FOTMALS.......c.ccueiiiriiriiieieieieeeeeeeste ettt 68
10.2.2  CoOTdinate CONVETSION ...eeuveieieieteieietetetestestestestestestestestessessessessessessessessessessessessessessessessessens 70
10.2.3  Entering Targets at the Celestial POLe ........ccooueriiiiriiniinieieeeeeeeeeeee e 70
10.3 MOVING TaArGEt ENMIY ..ocuevuiiiiiiiiiiiiiiiiisiereri sttt bbb s s b e sb e sb s sb e sbe bbb e 70
10.3.1  Standard EPREmMETiS. ......ccueiueierierieieieierieieesieste ettt sttt ettt sttt st st sbesbesbesbesaens 70
10.3.2  User Defined EPIHEmMETiS .....c..ooveriirierieieieieiesieeteiet ettt sttt sttt s sae b b sae s 71
10.3.3  ShadOW ODSEIVALIONS .....cccrvevevieririetieririeteertstet ettt ettt ettt bt b bttt be bt st beb et st beb et nene 72
10.4  Target Name RESOIULION. ........cociviriiiiiiiiiiicese sttt 74
10.5 Bright Moving ObjJect AVOIAANCE ........cecvrveieiiieeiieirieieieieie ettt sse e seesessesessesesseneas 74
L O I I o0 5 PP 75
10.7  ViISIDILY WINAOWS ...iuieiiieiiieiciiieieset ettt ettt et se s se st seseesesesseneesesesessessssaneas 76
10.7.1  Visibility Windows for Inertial Targets ...........ccecveeeirierirerieirieisieesiecsieeereseeee e sseesseseeseesenas 76
10.7.2  Moving Object Visibility INOrmMation ............ccecvrueirieeirienieirieieeerecseee et 76
10.7.3  Spitzer Planning wWith HOTIZONS ......ccueiiiiiiiiiiieieieeeeeeeee e 76
10.8 Position Angle: Focal Plane, IRS Slits, MIPS Scan & SED Slit.......ccccccoeiineiinecninniinenecneens 77
10.9  Estimating the SKy Back@round ...........ccccociviriiiiininiiiieeceesse e 79

June 18, 2008 4



Spot User’s Guide v18

10.9.1  TRAS SKY MaPS ...uiriiiiiiiirieieiireriniet sttt ettt sttt sttt sttt 79
10.9.2  Spot Background EStIMALE. .......cc.eouerierierieieierierieiesiesesete ettt sttt sttt sbe b b sae s 80
10.9.3  Batch Mode Background EStIMAtES ........ccccoerueriirierienierierierieriesiesesie ettt 80
10.9.4 Compute Backgrounds from File .........ccccoeriririniininieieeeeeeeeee e 80
11 Astronomical Observation Templates ............cceeeruiiiieriiiiiieiiiiiiee e 83
L B 0 3 N O\ F:1 o) 311 Y3 PP URUSURUPSPPP 83
L1111 SUDAITAY MOQE ..eeiiieieiiieiisieeeteeiee ettt ettt b et s et aenessesessenessesenessenis 85
T1.1.2 0 StEllar MOde. .. .cveiiiiieiiieiirieiniceiceet sttt sttt sttt 85
11.1.3  Mapping Versus DItheriNg......cceoueruerierieieieiesiesteee ettt sttt sbe e snens 87
11.1.4  Map ROWS and COIUMMS .....c.eiiiiiiiieieieteeeeee ettt sttt sttt st sbe b e 88
L1.L.5  POSE-CTYO AOT ottt ettt ettt ettt ettt st et et e st et e sbesbesbesbesbesbesaens 89
11.2  TRS Staring MOAE ....ccuevuiriiiiiriiiiiiieeieie sttt sttt b s bbb bbb bbb st sbesbesbe b e 89
11.2.1  Standard STATING .......c.covevverierienieieieeet ettt ettt et et s besbesbesbesbesbesbesbesbesbesbesbenaens 90
11.2.2  PEaAK-UP TATZELS ..ottt ettt sttt ettt ettt et et et et et et e sbesbesbesbenbesbesbesbesbesbennens 90
11.2.3  PEaAK-UP ONLY .niiiiieieeeee ettt sttt ettt bbb e st e besbesbesbesbesbesbesbens 96
11.2.4  Peak-up Target FIUX LiMItS ......cceoirierierieieiesiesieiesei ettt sttt sttt st sbe b sae 96
11.2.5  MoVINg Target PEaK-UD ...cc.ecuiriiieieieieieeeeee ettt sttt st sbe bbb 97
11.3  TRS SPEctral MAPPINE «..coveevervirririiriiriisiesiesie sttt sttt sttt sttt sttt sttt sbe bbb sbesbesbesbesbesbesbesbesbesbesbesee 99
11.4 IRS High-Resolution Modules and Sky Background Observations............c.ccecerveerieirieevrierernennnn 100
11.5  TRS Peak-Up IMAGING......ceeciririiriiriiriiniiciieerese sttt sttt st sbe bbb e 104
L11.6 MIPS SCAN MAP ...viviiiiiiieiiieeieeieste ettt bt bbbt bbb s b sbesbesbesbe st sbesbesbesbesees 104
11.6.1 In-Scan Versus Cross-Scan DIr€CHIONS ......c.c..cccvereruirieinieirieinieieienieiinecsieeeieeeieseeesaenesnenens 104
11.6.2 160 Wm Data Required CheckboX ..........ccccoviiiiiiiiiiiiiiiiiiiicc e 104
11.6.3  MIPS Scan 160 JAm data Warnings ...........cccocveiueueiiuiiiieiieiiieieieeeeeseieseseseseseseseseseseseseaeseseaene 105
11.7  MIPS Photometry/Super ReSOIULION .......cccevriiiriiieiirieieieisieeeeesee et 105
11.7.1 Raster Map: ROWS VS. COIUMMNS ....c..ocuiiiiiiiieieieieieieiese ettt st s 106
11.7.2  Enhanced Photometry Mode for 160 WM .........ccevierierieniinienieiereeeseseeee e e 107
11.8  MIPS Spectral Energy DiStribULION ........ccooveirierieiiieiirieisieisieteesiee sttt saese s senessenaees 107
11.9  MIPS Total POWET MOME.......ccoruiiiiiieiiiciiiciricinieeee ettt sttt 108
12 Tools for Replicatingg AORS .........cceiriiiiiiieiiiiee ettt ieee e e eaaeee e 109
12.1  AOR RepliCAtion TOOL.....cociririiiiiriiiiiiititiriesieseste sttt sbe b e 109
12.2  Target REplication TOOL.......cccoiviririiiiiiiiines st 109
13 Constraints EdItING ........cccuiiiiiiiiiiieeiiiie ettt ettt e et e e e enaeee e 111
O 0 B B Tt es o1 510 o PRSPPI 111
132 TImMiNG CONSLIAIMNES ..ecverviruiriiriiitiriiriestesteete sttt sttt sttt st st sb et besb e bt b s b e sbesbesbesbesbesbesbesbesbesbesbesbesbesees 111
13.3  Grouping/Follow-0n CONSIAINTS .......cecveirieeirieieieieiisieet et sieeetese et saesessese e et saesessesessesessenessenenns 112
13.3.1  DESCTIPLION ...uteuienieteieietete ettt ettt et ettt et et et et e be b et et e be b et e sbebebebenbenbesbesbesbensenbenee 112
13.3.2  Caveats for Grouping CONSIIAINES ........ccveruerierierierierierierieriestestesteseestesteste e ssestessestesbessessesseseenee 114
13.3.3  Creating New Grouping and FOllow-0n COnStraints...........ceeeverererererenenieneneneseesieseeneenne 114
13.3.4 Linking AORS t0 @ Grouping CONSIIAINT ......ccuerverierierierienieriertesiesiesie ettt see st st see e e e 115
13.3.5 Creating a FOIIOW-01n CONSLIAIMNT ....c..eoviiiieieieieieieieieie ettt 117
13.3.6  Creating a Shadow CONSIIAINT ........ccveriiriirieierieierieetertet ettt sttt sbe b bbb b ee 120
14 Proposal Submission TOOl ........c.uiiiiiiiiiiiiiiiii et 121
14.1  Proposal Submission Tool Main WindOW .........ccceeeirieirieireniniinieisiee et sseesse s 121
T4.1.1  FIle MIEIU .ottt sttt sttt 122
14.1.2  SUDIMIE MEIU ..ottt ettt sttt sttt sttt 123
T4.1.3  HEID ceeceiieice ettt bbbttt 124
14.2  Add Principal Investigator INfOrmation ...........coceevevivirininininineseseseseese s 124
143  Add Contact INfOrmAation ..........cceeeieinieinieciniiinieeie ettt 124
144 Add Co-TNVESTIZAOTS.....ccuiruiriiriiitirieitesieeie sttt sttt sttt b e st sb e s b bbb s b st sbesbesbesbesaes 125
14.5  Add Proposal ADSIIACT.......c.ceeirieieiiieirieitsiecsietete ettt ettt ssene s e e sseaesessesessenesseneeseneens 127
14.6  Add Scientific Justification File ..........c.cccocoiniiiiniiiiicceeceeeeee e 127
14.7  Add Science Category INfOrmation .........ccceeiririiirinininereseses e 128
14.8  Add any EXTra TeXT.....cccevciriririiiiiiiiesiteiese sttt sttt sb e sb e st sbe bt b bbb sbesbesbesnes 129

June 18, 2008 5



Spot User’s Guide v18

14.9  Add JOINE ODSETVAOTIES ...evviuiiieiiirietetiereeteteie sttt sttt sttt es sttt s et st b bt s bt se b bt sesbebese s 129
14.10 Hours Requested in the Proposal (non-Archive and Theory proposals only)..........cccceceverenenne. 130
14.11 Dollars Requested — Archive and Theory Proposals Only.......c.ccocevevivininineninninenenenenee, 130
14.12  The Final Stretch — Submitting the Proposal..........cccccveeireiirinieirieieeseee s 130
14.12.1  ThE PrOlOZUE.....ccoiuiiiiiiciiicirteceee ettt sttt 130
14.12.2  Submitting the Proposal.........cccccveieirieirieirieirieieesee ettt ssene s 130
14.12.3  Updating an EXiSting Proposal ..........coeveriiriiriiniinieeeeeeeee e 133
14.13  Submitting a Spitzer Observing Proposal — REVIEW ........ccceeivvirieirieinieireieeeesee e 134
15 Fixed Target and AOR Visualization ..........cccceeeeriiiieeeiiiiiieeeiiiieeeeiieeeeeiieee e 136
15.1 Displaying and Manipulating Images...........cceceviririnininininisesesese et 136
I5.1.1  TMAGE COMITOL ...niinieiieieieteteet ettt ettt ettt st sttt et et e besbesbesbesbesbe e 136
15.1.2  Image WIndOW CONIIOL.......ccuiiiriiiiieieierieieste ettt sttt ettt ettt st sbe bbb 137
15.1.3  Cursor REAAOUL .....c..cceiuiieiiieiicircteicet ettt ettt sttt 137
I5.1.4  Layer COMMIOL....ciiiieieieieieieetet ettt ettt ettt ettt et st et et et et et e sbesbesbesbesbesbenee 137
15.1.5 Three-Color IMage DISPIay ......cceeierierieriiieierieiereete ettt s 137
15.1.6  Cropping IMAZES .....ccveoieieieieieieteetet ettt ettt ettt sttt st et esbe st sbesbesbesbesbeee 140
15.1.7  Measuring ATea STAtISTICS ...cc.erveruerrerierierteieriestertestest et e e ste e st e ste et e s tesbesbesbesbesbesbesbesbesbesbesbeee 140
15.2  Current Fixed Target OVETIaY .......ccoviviririiiiiiiiisisiesieste sttt st st 143
15.3  Overlaying a Coordinate GTid.........ccceeviririririiriiiiine sttt sbe b e 143
154 OVerlaying @ Catalog.......coveeiriiririiiiieieeeeese sttt s b e sb e sb e sbe bbb e 143
15.5  OVerlaying an IMAZE ........cccceeriririiiiiiiniee sttt sttt sb e sbesb e bbb bbb b sbes 146
15.6  USING the STCE TOOL...cuiiiriiiiiiiiiiiiiest bbb bbb sbe b e 146
157 OVETlAYING AORS .eooviiiiiiieiiiieeeset et b e st b e b e s bbb bbb sbe st sbe b snes 147
15.7.1 Features of AOTs when Overlaying an AOR ........cccooiriirininineeereeeeee e 148
15.7.2  TRAC MappPing AOR ...ttt sttt ettt et sbe st st sbesbe b e 149
15.7.3  IRS Staring AOR ..ottt ettt st sttt et et st s be bbb b e 152
15.7.4  Overlaying MUltiple AORS....c..couiiiieieieeeeeeee ettt bbb 153
15.7.5 IRS Spectral Mapping AOR .....c..oo ittt st s sbe e 154
15.7.6  IRS Peakup Imaging AOR ..ottt s 155
15.7.7  MIPS PH/SR AOR ..ottt sttt ettt 157
15.7.8  MIPS Scan AOR ......coouiiiiririeieirriitet ettt ettt sttt sttt sttt sttt 158
15.7.9  MIPS SED AOR ...ttt ettt sttt sttt sttt 159
15.7.10  MIPS Total POWET AOR ....c.couciiiiiiiiieiiicinietnieteietee ettt sttt 160
15.8  List of the Spitzer FIeldS-0f-VIEW .......cccvviiiiiiiiiiiiiinstrses e 161
16 Moving Target ViSualiZation ...........ccccuiiieeriiiieeiiiiiee e e eeiieeeeeiieeeeenaeeeeenes 164
L60.1 OVETVIEW ..ottt ettt ettt sttt sttt b ettt b bttt b bttt b bttt b bttt b bttt ene s 164
16.2  GEttNG StArted ...ccuevvieiiiiiiiiitiiieieee sttt b bbb bbb bbb bbb bbb ebes 164
16.2.1 Selecting a Background SKy IMage ........cccoerieriiniiriiniiieeeeeeeeee e 164
16.2.2  Selecting an ObSErvation DAte ..........ccceivieirieririerieirieiriet ettt e senesseneas 164
16.3  GELUNE FANCY .ottt bbb bbbt bt bbb bbbt b sb e sbe st sbesbesbesbesbes 166
16.3.1 Highlighting Points and Displaying Date Markings on a Moving Target Trajectory............ 167
16.3.2 Adding Your Own Marks/Labels to a Trajectory or Image...........coovevrvevrenireninenieeseesienns 169
16.3.3  The DiStance TOOL........cccirieiriiiiiriiicicctneteee ettt sttt 169
16.3.4 Displaying the Spitzer FOCAl PIAne .........cccoeviiviiiiinieniiiieeeeeeeeeeee e 170
16.3.5 Displaying the Spitzer Diffraction SPIKes .......cceoevieriiriinenereeeeeeeeeee e 171
16.4 Displaying Moving Target AORS........cccceviririiiiiiiress e 171
16.4.1  Displaying an AOR ....c.ooioiiiiieieeee ettt sttt b e bbb bbb e 172
16.4.2  An Tustrative EXAMPILE ......ccueiiiiiiieieieeieeeee ettt st 173
16.5  Add MOVING TATZET ....eoviviiriiriiriiitieieeieettete sttt st sb e sb e sb e s b b sbesbe b b sbe st sbesbesbesbesees 174
17  Sample Spot Target File ........coooiiiiiiiiiiiiieiiiie e 177
18  Sample AOR File ......coiiiiiiiiiiiiiiiie et e e naee e e 180

June 18, 2008 6



Spot User’s Guide v18

1 Introduction

Welcome to Spot — the tool for planning Spitzer observations and submitting proposals.
The Spot software is available to download from the Proposal Kit page at the Spitzer
Science Center SSC web site (http://ssc.spitzer.caltech.edu/propkit/spot/).

The process of planning a Spitzer observation with Spot consists of entering targets that
are individually linked to a desired Spitzer observing mode via an Astronomical
Observation Template (AOT). The instrument parameters that completely specify the
observation are entered via the AOT. The complete target + instrument information
results in an Astronomical Observation Request (AOR), the primary unit of Spitzer
observing. Spot allows you to determine how much time will be required to execute the
observation by obtaining an estimate from the AIRE (AOR Interpreter and Resource
Estimator) server software at the SSC. This is the amount of time you must request for
this AOR in your observing proposal.

This User’s Guide provides information about how the Spot software works. The Release
Notes that are packaged with the software provide additional information about computer
platforms supported for this version, performance issues, and a list of known bugs. A list
of bugs/issues is updated regularly on the Proposal Kit web page
(http://ssc.spitzer.caltech.edu/propkit/).

To make using Spot and planning your Spitzer observations easier, we recommend that
you:

1. Read the relevant sections of the Spitzer Observer’s Manual (available on the SSC
website) to decide how best to implement your observations.

2. Read the Release Notes that are packaged with the software (or download them from
the web page). Some, but not all, of that information is repeated here.

3. Check the Proposal Kit web page for additional information in helping you plan your
observations. Check the known bugs/issues list on the web page as well.

4. Save your AORs often. Spot does not save your work to disk automatically. Given
the variety of operating systems we support, we cannot guarantee that it won’t crash.
Saving your work often will make these events, though rare, much less painful.

Please email us at the Spitzer Help Desk (help@spitzer.caltech.edu) with any questions
or comments.
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2 What is new in Spot?

Several items have changed in this version of Spot. In addition, we have added a number
of new features. We have attempted to encapsulate in the list below the most obvious
changes that affect users the most:

* Provide Exposures table for IRAC AOTs.

* Allow for switching between array and celestial coordinates for Fixed Cluster targets.

* Background calculation output format modified.

* Visualization: Load FITS images from a URL.

* Visualization: Load images from NVO Simple Image Access Protocol (SIAP) sites.

* Visualization: Slice Tool now handles image overlay layers.

* Visualization: Allow for creation of blank image for overlays.

* Visualization: Removed 10° limit on Depth-of-Coverage overlays for MIPS Scan
AORs.

* Visualization: Allow for Depth-of-Coverage overlays for IRAC Post-Cryo Mapping
AORs.

* Various other improvements and bug fixes.

3 Minimum Recommended Hardware Configuration

Spot is written in the JAVA language and therefore requires lots of memory and a fast
processor in your computer. If you run Spot on a system with less memory or processor
power than our minimum recommended configuration, the software may work, but it is
likely to be slow, and you will probably see window redraw/refresh problems. While we
suggest minimum hardware configurations, we recommend that users have more RAM
(512 MB or above) and a fast processor if you plan on intensive use of the visualization
features within Spot. The minimum recommended hardware configurations are:

3.1 Sun Workstations: Sun Ultra 5 with 256 MB RAM

If you are not using the visualization features in Spot, then it may run acceptably on an
Ultra 1 with 256 MB of RAM.

3.2 Windows PC (2000, NT, XP): 512 MB RAM
3.3 Windows PC (Vista): 1 GB RAM

3.4 Linux PC: 256 MB RAM

We have done limited testing on Linux systems running with a Pentium 2 processor at
266 MHz and 256 MB of RAM, as well as with a Pentium 3 processor and 256 MB of
RAM.
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3.5 Mac PC: OS 10.4, 512 MB RAM; OS 10.5, 1 GB RAM

We have tested Spot on a G4 with 512 MB RAM under OS 10.4, and it runs acceptably.
However, we recommend 1 GB RAM for OS 10.5 (Leopard).

4 Operating System Configurations Supported

Please read the Release Notes (packaged with the software or available on the web page)
for more details on operating system issues, particularly with respect to window
managers. The majority of the testing for this version of Spot has been done under Solaris
2.8 and Windows XP, Linux, and Mac OSX. We do not anticipate major problems with
other flavors of Windows. Except for Mac, the versions of Spot in this release come with
JAVA 1.5.

4.1 UNIX: Solaris 2.8+
The software has been tested on Solaris 2.8 and 2.10.

4.2 Windows: NT, 2000, XP, Vista

The functionality of the software has been tested using Windows XP. Minimal testing has
been completed using other versions of Windows, but we do not anticipate problems.
Due to the security measures for Windows Vista, you will need system administration
privileges for software installation. To allow auto-update under Windows Vista, use the
right mouse button when clicking on the Spot icon, and select “Run as Administrator.”
You can click on the icon and run Spot normally thereafter.

4.3 Linux: RedHat 8.0, 9.0; Fedora Core; Enterprise

Spot on Linux runs acceptably on RedHat 8.0, 9.0. We tested each distribution “straight
out of the box”. We ran the GNOME windowing environment. We know that Spot does
NOT run properly with the fvwm?2 window manager (all JAVA Swing programs seemed
to hang) or KDE. Spot did seem to run OK with the older fvwm window manager, but
our testing was only cursory. Spot also appears to run well under Fedora Core, although
we have not yet fully tested Fedora Core 4 or 5. Undoubtedly, there will be various Linux
OS under which Spot will not run successfully. For example, we are not supporting
Spitzer Pride for 64-bit Linux machines. You will need to install the ‘generic’ package
and download your own Java; see the Installation webpage.

4.4 Mac: OS X

Spot requires JAVA 1.5, so Mac OS 10.4 or 10.5 are required. (Note: Spot will not run
under Mac OS 10.3.) Apple offers JAVA 1.5 (JAVA 2 Standard Edition [J2SE] 5.0) as a
software update. By now, nearly all Mac OS 10.4 or 10.5 systems should be running
JAVA 1.5, unless you have not allowed software updates to run over a year or so. You
may need system administration privileges for software installation.
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5 Installing and Starting Spot — Part of Spitzer Pride

With this release we continue the tradition of Spitzer Pride — Spot V18 and Leopard V9.
Spot and Leopard share many of the same JAVA files and so are packaged together as
Spitzer Pride. Spot/Leopard should be installed on the computer where you want to run it.
The start-up script is not configured to allow it to run on an X-terminal. You can run
them across a Sparc network if it is installed on a disk that is nfs mounted across the
network. We can run Spot and Leopard in this fashion at the SSC. The first step is to
download the software from the SSC Proposal Kit web page onto your hard disk
(http://ssc.spitzer.caltech.edu/propkit/spot/).

5.1 Windows Installation

After downloading the software, double-click on the Spitzer-pride18-windows.exe file to
install Spot. Click on the Spot icon to start the program.

5.2 Solaris or Linux Installation

1. Go to the directory where you installed the Spitzer-pridel8-solaris.sh or
Spitzer-pride18-linux.sh file. You must have write permission in this directory
and should have at least 200 MB of free disk space.

2. At the UNIX/Linux prompt, type chmod +x Spitzer-pridel8-solaris.sh (or
Spitzer-pride18-linux.sh) to make the file executable.

3. Type ./Spitzer-pridel8-solaris.sh (or Spitzer-pridel8-linux.sh) to run the
installation script.

4. When the script asks you for the directory name where you want to install Spot,
be sure to type the full directory path, e.g., /scr/user/my_pride. Make sure the
directories exist before you try to install it there. If you are in the directory
/scr/user/ and just type my_pride, it will tell you that the directory name must
start with a slash.

5. If desired, add this directory to your SPATH: setenv PATH ($path
/scr/user/my_pride)

6. Type the name of the program (spot or leopard) to launch it.

5.3 Mac Installation

Click on the link for the software package, offered as a disk image (.dmg) file. Drag the
Spitzer-pride folder icon from the pop-up window onto your local disk into whichever
directory you want to install the software. For instance, you may wish this to be the
Applications folder. Double-click on the program to install it. Click on the Spot
executable to start Spot.

5.4 Spot Automatic Update

The automatic update feature from the Options menu will allow the client side of Spot to
update itself if it detects that a newer version is available at the SSC. Spot will access the
updated files at the SSC via the Internet and will automatically install them on your
computer. Auto-update is the default setting when you first install Spitzer Pride. If you
turn this feature off, or decline an auto-update at any time, Spot will remember that you
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have turned it off. We strongly encourage users to leave auto-update turned on and to
accept auto-updates when they occur. Note, to allow auto-update under Windows Vista,
use the right mouse button when clicking on the Spot icon, and select “Run as
Administrator.” You can click on the icon and run Spot normally thereafter.

6 General Information

6.1 Client-Server Software Interactions

The Spot software that you download onto your computer acts as the ‘client’ and requests
information over the network from the ‘server’ software located at the Spitzer Science
Center (SSC). The main server that provides observing time estimates for Spot is called
AIRE, i.e., the AOR Interpreter and Resource Estimator. (An AOR is an Astronomical
Observation Request.)

Entry of targets and Astronomical Observation Template (AOT) parameters are self-
contained within Spot. An Internet connection to contact the servers is required to
calculate observing time estimates, obtain visibility windows, obtain background
estimates, and download astronomical images and catalogs.

When the servers are accessible by Spot, the net-up symbol (Figure 1) will appear at the
bottom of the main Spot window.

e
—_— Net Up

Figure 1: The net-up symbol means Spot can access the SSC servers. The net must be up to calculate
observing time estimates, obtain visibility windows, obtain background estimates, or download
images or catalogs.

If your computer is not connected to the Internet or if our servers are temporarily down,
the net-down symbol (Figure 2) will appear at the bottom of the main Spot window.

‘:, Net Down

Figure 2: The net-down symbol means Spot cannot access the SSC servers. You may still enter
target and AOT information when the net is down but you cannot calculate observing time estimates,
obtain visibility windows, obtain background estimates, or download images or catalogs.

Check the Release Notes if you are using a Windows PC and never see the net-up
symbol. This has been noted in two instances, and the fix is described in the Release
Notes. If you see the net-down symbol and believe that Spot should be connected to the
servers, please send email to the Helpdesk at help@spitzer.caltech.edu. We do not yet
provide 24-hour support for the SSC servers. We have computer support available
weekdays during business hours, so if our servers go down late Friday evening, they may
not come back up until Monday morning.
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6.2 On-line Help and Tool Tips

In addition to the Release Notes, this User’s Guide, and the Spitzer Observer’s Manual,
on-line help for Spot is available from the help menu on the main Spot screen. There are
also help buttons throughout the program that connect directly to applicable help files.

On-line help is also available in the form of ‘tool tips’, one-sentence messages that
appear whenever the cursor is placed over a field or button for longer than 3 seconds.
Tool tips are used to define acronyms, expand abbreviations, and provide data entry
instructions. For example, placing the cursor over the new target (“bulls-eye”) button in
the icon bar displays the tool tip that says, “Create a new target of any type” (Figure 3).

e 06 Spot -- Spitzer Planning Ol
= ~ O @ %[0 |l [
[ ~ O O [Create a new target of any type]

Figure 3: A ‘tool tip’ is displayed by placing the cursor over the “bulls-eye” icon. This icon brings up
the dialog for creating a new target.

6.3 Time Estimates

In calculating the time estimates, we have used all the information available to date about
the instruments and flight software performance. We expect that these estimates are good
to at least 10% of the total ‘AOR duration’ or ‘wall-clock time’. Spot reports the
following when you request an observing time estimate:

1. AOR Duration: This is the ‘wall-clock’ time or total time required to execute

the observation, including time on source, internal calibrations, slewing,

settling, command execution, and the fixed slew overhead applied to each

AOR. This is the time you must request in your proposal for this observation.

Slew Time: The time spent on slews internal to the AOR.

3. Settle Time: The time required for the telescope to settle after slews internal
to the AOR.

4. Slew Overhead: A 215 second overhead applied to all AORs to account for
the initial slew to source and other observatory overheads.

5. Moving Target Overhead: A 300 second special overhead is included in the
slew overhead for moving targets.

6. Integration Time(s): Estimated on-source integration time(s) in seconds.

N

Spot v18 returns observing time estimates from AIRE for all of the AOTs.

6.4 Maximum Duration of AORs

The duration limits for all AORs are 3 hours for MIPS and 8 hours for IRAC and IRS. If
the estimated duration (not including the slew overhead) of your AOR is longer than
these times, the software will return a message telling you to make the observation
shorter. In general, AORs longer than about 3 hours may be more difficult to schedule.
If your science results in AORs substantially longer than this, you can create separate
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shorter duration AORs and use a sequencing constraint (section 13.3), so that they are
executed serially.

6.5 Troubleshooting

The current list of known bugs and issues is updated regularly and kept on the Proposal
Kit web page from which you downloaded this software. If you think you have found a
bug, before reporting it please check the bugs list and the troubleshooting section of the
Release Notes to discover if it is a ‘feature’ we already know about. Also check the
appropriate section of this Guide and the Spitzer Observer’s Manual to understand what
the software is doing.

If you find a real bug, then please do let us know about it.

1. Email a description of the problem to the Helpdesk at help@spitzer.caltech.edu.

2. Include the hardware configuration you are using (e.g., SunBlade 100, 512 MB).

3. Please attach the Spot log file, created in the default directory when you install the
software. Each time you run Spot, it creates a file called ‘spot DATE TIME.log.” The
default directories are:

Solaris/Linux/Mac /home/<username>/.spot

Windows ME c:\spot

Windows NT/2000/XP c:\Documents and Settings\{username}\Application Data\Spot
Windows Vista c:\Users\[username]\AppData\Roaming\spot

The text showing in any error windows that pop up in Spot should show up in the logfile
as well.

7 Spot Menus

Spot has ten menus that provide the tools needed to create your AORs. Section 7.11 gives
a single page summary of all the Spot menu items. The menus provide the following
functions.

7.1 File Menu
File I/O is handled from this menu.

7.1.1 Open AORs and Targets [ctrl-O]

This function opens a dialog to select a file of targets or AORs that has previously been
written out with Spot. AOR and target files are plain ASCII text files created by Spot
with the formatting required by the software. Spot expects AOR files to have the suffix
‘.aor’ and Spot target files to have the suffix ‘.tgt’. Sample files illustrating the format
required for targets and AORs are included in sections 17 and 18, respectively.

The ‘Read AORs and Targets’ dialog is shown in Figure 4. You can browse directories
and select a target or AOR file from the list or type in the name. (Note that the directory
structure in the dialog is now compatible with the default Mac OSX directory structure.)
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At the right side (or bottom) of the dialog, you can select the method Spot should use for
handling duplicate AORs, i.e., if an AOR file you are reading in contains an AOR with
the same ‘Unique AOR Label’ as one already loaded in Spot. The default is for Spot to
read in the duplicates and append ‘copy’ to the labels, so that they remain unique. The
name of the last AOR file read into Spot will appear in the lower left corner of the main
Spot window. You can also select to discard duplicate AORs, as well as overwrite AORs
already in Spot with AORs read in from local disk.

R
B Read AOR(s) and Target(s) |
Look In: | spot v| [m@|[= vlflugigilgi

[y m31.aor Up to first 15 AORs are shown below.
AOT Type AOR Lahel |  Target Type Target Name |
IRS Peakup Im... | IRSI-0000 FIXED SINGLE m31
IRS Staring IRSS-0000 FIXED SINGLE m31

Duplicate AOR options

@ Allow duplicate AORs with label modification
Discard duplicate AORs
AORs from file overwrites existing AORs

File Name: m31.aor

Files of Type: |AOR List Files (*.aor) -

Open Cancel

Figure 4: The ‘Open AORs and Targets’ dialog.

If you are a Linux user, and are trying to read your saved AORs in the default directory
of /home/<username>/.spot you may need to enter the full pathname in the filename field.

7.1.2 Save AORs and Targets [ctrl-S]

This function opens a dialog to allow you to write out either your targets (in Spot format,
see section 17) or your AORs to text files. Spot writes out AOR files with the suffix
‘.aor’ and Spot target files have the suffix ‘.tgt’. These are plain ASCII text files created
by Spot with the required formatting. Sample files illustrating the format required for
targets and AORs are included in sections 17 and 18, respectively.

When writing out AOR files, you can either write out all of your AORs or a subset of
files for which you have set the ‘ON’ flag. It is important that you save your AORs
before exiting Spot, otherwise your work will be lost. Spot does not save AORs or
targets to disk automatically. 1f you do not select a directory in which to save your files,
the default directory is:

Solaris/Linux/Mac /home/<username>/.spot

Windows 95,98, ME c:\spot

Windows NT/2000/XP c:\Documents and Settings\{username}\Application Data\Spot
Windows Vista c:\Users\[username]\AppData\Roaming\spot
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When you select ‘Save AORs and Targets’, the dialog shown in Figure 5 opens. The
default function for this dialog is to save AORs to a file. The default file Spot creates is
named ‘newfile.aor’. (If you include the ‘.aor’ suffix in the File name, Spot will still
create the filename ‘newfile.aor’). If you read in a file of AORs and save them to a new
file name, the file name in the lower left corner of the Spot window will not change. It
continues to show the last AOR file that was read into Spot. A sample AOR file is shown
in section 18.

Save In: |9 spot v| || |E |3 3333‘ 8=
[y m31.a0r Up to first 15 AORs are shown below.
AOT Type AOR Lahel Target Type Target Name [
IRS Peakup Image | IRSI-0000 FIXED SINGLE m31
IRS Staring IRSS-0000 FIXED SINGLE m31
Save AOR or Target List Save All or Checked AORs What Order?
e Save AORs e Save all AORs @ Original Order
Save Target list Save checked AORs Sorted Order
File Name: m31.aor
Files of Type: |AOR List Files (*.aor) -
Save Cancel

Figure 5: The ‘Save AORs and Targets’ dialog is shown with the ‘Save AORs’ radio button selected.
In this example we are writing the AORs to a file named ‘m31.aor.” If instead of saving a file of
AORs you want to save just targets to a file, select the ‘Save Target list’ radio button near the bottom
of the window. The dialog then changes to the form shown in Figure 6. Spot is now ready to save a
file of the currently entered targets called ‘newfile.tgt’.

= o

Save In: | spot b A s i g e} EE‘E:

Select a file with a .aor or .tgt extension.

Save AOR or Target List Save All or Checked AORs What Order?
Save AORs O @ Original Order
® Save Target list Sorted Order
File Name: newdile. tot
Files of Type: |Target List Files (*.tgt) -
Save Target list Cancel

Figure 6: The ‘Save AORs and Targets’ dialog is shown after selecting the ‘Save Target list’ radio
button. Spot will save the targets you have entered to a file using the format shown in section 17.
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7.1.3 Import Fixed Single Target List [ctrl-1]

Spot can read in single target/line lists for inertial targets. This function has not yet been
implemented for fixed or moving cluster targets. A sample file is shown below, and the
required format of the file is described. Spot will resolve the name from the target list:
The keyword, “NAME-RESOLVER,” can be input at the top of the list, with values
either “ned” or “simbad.” If the target list with this keyword included contains a line
consisting only of a target name, the name resolver is contacted via the Internet to
retrieve the positional information. Spot must be connected to the Internet for this feature
to function.

An example target list looks like the following:

COORD_SYSTEM: Equatorial # Equatorial, Galactic, or Ecliptic

EQUINOX: B1950 # B1950, J2000, or blank for Galactic
NAME-RESOLVER: ned # Name resolution by either NED or SIMBAD
# Name RA/LON DEC/LAT  PM-RA PM-DEC EPOCH
"NGC 001" 12h34m23.45s 34d23m56.2s 2.3 34 1950.3
NGC2222 23.56d 34.456d 2.3 34 1950.3
NGC4444 "12 34 12.23" "34 23 4545" 2.3 34 1950.3
NGC4321

* The first two keywords give the coordinate system and equinox for all the positions in
this list; these keywords are optional.
* The list columns are separated by spaces. If there are spaces in the values for a

column, double quotes are needed surrounding the value. This is particularly true for
name resolving.

* Any lines starting with the pound sign (#) will be treated as comments.

* Proper motion for RA and DEC, in arcseconds, are not required, may only be entered
for Equatorial coordinates, and must always be supplied in RA and Dec pairs.

¢ If the value for the fourth column is larger than 1900.0, it is interpreted as the epoch.
If it is smaller than 1900.0 it is assumed to be a proper motion, as discussed above.
The epoch field need only be entered for equinox B1950 coordinates.

* You need to make separate lists/files for Equatorial J2000, Equatorial B1950,
Galactic, Ecliptic J2000, and Ecliptic B1950 coordinates, because the first two
keywords define the coordinate system for the entire file. These can then be read into
Spot one file at a time.

* Ifonly a name is listed in the first field, and a name resolver is specified (in the

example above, “ned”), the resolver will be contacted for positional information.
NED has a more forgiving name resolver, so a name string without spaces, e.g.,
“NGC4321,” can be resolved. However, with SIMBAD, if a target name has a space,
don’t remove that space; instead, place the whole name string within double quotes for
the resolver to work.

You can create targets in the format required by Spot with a text editor and then read in
these files. Samples of all types of targets, in the proper format, are given in section 17.
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7.1.4 Import Moving Single Target List [shift-ctrl-1]

Spot can read in lists of single moving targets. The format for the input file must follow
these rules:

* Comments must start with # or !.

* Each line should have at most 2 elements. The first element is the NAIF Name and
the second is the NAIF ID if both elements are present.

* [fonly one element is provided, it is assumed to be the NAIF ID if it is all numbers
(put it in double quotes, if it is a name). If the one element has characters other than
numbers, it is assumed to be the name.

* Ifthere are spaces in the name, put the entire name inside double quotes.

¢ The NAIF ID should NOT be in quotes.

If only one element is on the input line, Spot will attempt to resolve the missing Name or

ID. Spot will issue a warning message if a given name does not resolve a NAIF ID (and

no entry for the object will appear in the target list). If both Name and ID are provided,

both will be used as they appear on the input line.

An example moving single target list looks like the following:

“my targ name” 12345678
Mars_barycenter 4

Dione 2000106

604

2000159

Jupiter

7.1.5 Save Target Background Estimates

This menu item is only active if you have calculated background estimates for targets in
your target list (see sections 10.9.2 and 10.9.3). If you select it, you can write the current
background estimates in memory to a text file. Spot cannot read this file back in.

7.1.6 Save Target Visibility Windows

The menu item is only active if you have calculated visibility windows for targets in your
target list. If you select it you can write the current visibility windows in memory to a text
file. Spot cannot read this file back in.

7.1.7 Save Current Plotted Image as FITS file [ctrl-F]

If you are currently displaying an image in Spot selected from the Images menu, this will
save the image as a FITS file. It does not save any overlays, just the image.

7.1.8 Save Current Plotted Image & Overlays to JPEG, GIF, BMP, PNG [ctrl-J]

If you are currently displaying an image in Spot selected from the Images menu, this will
save the image, along with any overlays, as a GIF, JPEG, BMP (bitmap), or PNG format
file.
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Program Name or ID: ]

OK \ Cancel | \ Help

|
Figure 7: Dialog to enter a program ID number or name to View Program.

7.1.9 View Program [ctrl-K]

This feature allows you to view the abstract for and download into Spot all the AORs in
an approved Spitzer observing program directly from our database. You can then save
these AORs on your local disk and/or modify the most up-to-date set of AORs for a
program. You must be connected to the Internet and see the Net Up icon in Spot to
download a Program from the SSC. Program identification is by program name or
program identification number, entered in the dialog shown in Figure 7.

If you have just submitted a modification to your program via Check In Program (see
section 7.1.11), you will not be able to use View Program to ‘see’ the modification

immediately after submission. Programs that are Checked In for modification are loaded
into a ‘modification’ database and will be verified by the SSC before being transferred to

our Operations Database (this will likely take more than one day). When the Database
has been updated, you can then use View Program to see your newly modified program.
008, i Search Programs

Target: m51 Type: Fixed Single
Position: 13h29m52.37s,+47d11m40.8s

New Target | Modify Target ~\ Target List... ;‘!

Radius | (Arc Minutes): | :} 5.00

Instrument Section

Please Select AOTs and Wavelengths

{ None = IRAC AN} { None IRS ~All}  None = MIPS Al
# IRAC Mapping ™ IRS Staring ™ MIPS Photometry
@ IRAC Post Cryo Mapping g IRS Spectral Mapping @ MIPS Scan
IRS Peakup Image
d MIPS SED
™ 3.6um ™ Hi 10.0-19.5 um & wmipss
@ 4.5 um @ Hi 19.3-37.0 um M MIPS Total Power
@ 5.8 um @ Low 5.3-8.5 um @ 24 um
¥ 8.0um ¥ Low 7.5-14.2 um #™ 70 um default
M Low 14.2-21.8 um :
@ 70 um fine scale
@ Low 20.6-40.0 um
@ Peakup Arrays @ 160 um
Help Cancel OK

Figure 8: Dialog to search the SSC databases for AORs in approved programs with target positions

within the user-specified search radius around the current target. You can also select the AOT(s)
and wavelength(s) returned from these programs.
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7.1.10 Search Programs

Selecting “Search Programs” will bring up a dialog, such as the one shown in Figure 8.
For any target in your list of targets, Spot will contact the databases at the SSC and search
for all AORs from approved programs with target positions within the user-specified
search radius. Units for the search radius can be in arcseconds, arcminutes, or degrees,
specified using the pulldown in the dialog. The minimum search radius is 1'. For moving
targets, Spot will search for all AORs corresponding to the target’s NAIF ID. You can
also select the AOT(s) and wavelength(s) you wish returned from the search. In effect, it
is now possible within Spot to search the Spitzer Reserved Observations Catalog (see
http://ssc.spitzer.caltech.edu/roc/), although we strongly recommend that you use
Leopard for this purpose instead. You must be connected to the Internet to search
programs. This works for both inertial and moving targets.

The results of the example search are shown in Figure 9. The AORs appear in the main
Observations window. The target information corresponding to the AORs returned by
the search are inserted into the current list of targets.

06 Spot -~ Spitzer Planning Observations Tool

EEIRFEIFIR MM BIEFIEEINEC
[0OC E Observations 1

Astronomical Observation Requests (AORs)
| La@#i ”Tarli'gg;t' 'Vf"?b's,irt’ibﬁl Type : | T /G | F | Instrument | Duration | Stat | On| &
PO0159-IRAC-51...NGC5194_95 13h29m56...Fixed Single 7 0 [} IRAC Mapping 2798 nomi... E A
PO0159-MIPSI-0... NGC5194_95 13:29:52.... Fixed Single ] [ [ MIPSScan Map 5380 nomi... E |
PO0159-MIPSI-0... NGC5194_95 13:29:52.... Fixed Single 1 ' MIPS Scan Map 5380 nomi...
PO0159-IRAC-51...NGC5194_95 13h29m56... Fixed Single 1 ] ] IRAC Mapping 2795 nomi... |
PO0159-MIPSS-0... NGC5194 13:29:52.... Fixed Single 1 3 O MIPS Spectral ... 5881 nomi... E |
P0O0159-IRSM-00...NGC5194 13h29m52... Fixed Single 1 O O IRs Spectral M... 2917 nomi... ™ |
P00159-MIPSS-0... NGC5195 202.4983... Fixed Single 7 3 [ MIPs Spectral ... 3088 nomi... @
P00159-IRSM-00...NGC5194 13h29m52... Fixed Single 1 T [ RsSpectral M... 5950 nomi...
P0O0159-IRSM-00...NGC5195 13h29m59... Fixed Single 1 [0 | RS Spectral M... 4354 nomi... ™
PO0159-IRSM-00...NGC5195 13h29m59... Fixed Single 1 O O RsSpectral M... 2917 nomi...
P00193-IRSM-00... NGC5194 SL e... 13h29m49... Fixed Single T 3 O RS Spectral M... 1731 nomi...
P00193-IRSM-00... M51 extranucl... 13h29m53... Fixed Cluster-... | | | IRS Spectral M... 7962 nomi... W™
PO0193-IRSM-00... M51 SL extran... 13h30m02... Fixed Cluster-... | | | IRS Spectral M... 6208 nomi... ™
PO0193-IRSM-00... NGC5194 extr... 13h29m49... Fixed Single 1 2 O RsSpectral M... 2831 nomi...
PO0193-IRSM-00... M51 extranucl... 13h29m56... Fixed Single ] O O RsSpectral M... 2831 nomi... ™
P00193-IRSM-00... M51 extranucl... 13h29m56... Fixed Cluster-... | | | IRS Spectral M... 7974 nomi... ™
P00193-IRSM-00... M51 extranucl... 13h30m02...Fixed Cluster-... | | [} IRS Spectral M... 7961 nomi... ™M
PO0193-IRSM-00... M51 SL extran... 13h29m53... Fixed Cluster-... | | | IRS Spectral M... 9226 nomi... v
(3 Observations !
Target: NGC5194_95 Type: Fixed Single Total Duration (hrs): 55.6

Figure 9: Results of the example search shown in Figure 8. The AORs found in the search appear in
the Observations window.

7.1.11 Check In Program [shift-ctrl-W]

Using the dialog shown in Figure 10, you can submit modifications to your Spitzer
observing programs to the SSC. You will need to have your complete program, including
any revised AORs loaded into 