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Thesis Title Radial Velocities of Stars in Field of View of NGC 1977
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ABSTRACT

Radial velocity observations for bright stars in field of view of the nebula NGC 1977 were obtained
using the MRES spectrograph (R~18000) with the 2.4 m telescope at the Thai National Observatory.
The results show that, during observation period, the stars HD 37018, HD 37058 and 2MASS
J05352174-0453118 have constant radial velocities. HD37059 and HD294264 have variation in radial
velocities. They might be spectroscopic binary systems. All stars studied in this research move in

difference directions. It is found that only HD 37018 is possibly a member of OB1d association.
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¥oanny ) L L .
() @uAniAR) | @uaniAui) (Al

HD 37059 2458499.03361373 | 12:33:36.0 UT 12:42:16.0 UT -13.6804
(1,000 317#) 2458499.09680523 |  14:04:56.0 UT 14:13:16.0 UT -13.8577
2458499.15698761 | 15:31:36.0 UT 15:39:56.0 UT -14.0461
2458500.03299940 | 12:33:07.0 UT 12:41:27.0 UT -14.0774
2458500.09482514 | 14:02:09.0 UT 14:10:29.0 UT -14.2514
2458501.01481518 | 12:07:00.0 UT 12:15:20.0 UT -14.4265
2458501.07959209 | 13:40:17.0 UT 13:48:37.0 UT -14.6004
2458501.14218160 | 15:10:25.0 UT 15:18:45.0 UT -14.7940
HD 294264 2458499.04817959 | 12:53:15.0 UT 13:03:15.0 UT -13.7568
(1,200 311i) 2458499.11191503 | 14:25:02.0 UT 14:35:02.0 UT -13.9430
2458499.17139142 | 15:50:41.0 UT 16:00:41.0 UT -14.1302
2458500.04793548 | 12:52:58.0 UT 13:02:58.0 UT -14.1549
2458500.10878903 | 14:20:36.0 UT 14:30:36.0 UT -14.3329
2458501.03087375 | 12:28:28.0 UT 12:38:28.0 UT -14.5040
2458501.09436599 | 13:59:54.0 UT 14:09:54.0 UT -14.6832
OMASS J05352174-0453118 | 2458499.06865390 |  13:17:44.0 UT 13:32:44.0 UT -13.7946
(1,800 311#) 2458499.13178753 |  14:48:39.0 UT 15:03:39.0 UT -13.9865
2458499.19016442 | 16:12:43.0 UT 16:27:43.0 UT -14.1694
2458500.06747237 | 13:16:06.0 UT 13:31:06.0 UT -14.1905
2458501.05083890 | 14:25:31.0 UT 14:40:31.0 UT -14.7302
2458501.11562738 |  12:52:13.0 UT 13:07:13.0 UT -14.5381
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= < s A s A A 3 A & aa
AT NN 4.2 mmwﬂuummmaamawnqnﬁluwu‘wmimmummmuw 1977

3 3 =
mmm“luummqmaa

Foangny N .
(nTawasAun)
HD 37018 +46.3974 +4.5636
HD 37058 +31.6369 £5.7686
HD 37059 +45.1461 £13.5969

HD 294264 (gudnanauia)

+30.6013 +3.0390

HD 294264 (1gugi)

(-36.8488, +68.7472) £3.3137

HD 294264 (1)@l

(-2.2491, +60.9524) £ 2.7369

2MASS J05352174-0453118

+28.5018 £6.3155

d
4.3 nﬁﬁ1m1w%ﬂmmwmwmmaqny
< Yy v A A Ao s o .
mmwﬂuummwﬂwﬂeumwayamimaauﬂuummmﬂuwﬂﬂ"lﬁmmmﬁnu%u (Right
. a2 v M . o = a 4
Ascension) LaZiAAALIUYU (Declmanon)mﬂmimi’awm@nmmflﬂm [14] giihsaeauazIn

Ta 2 8] hunvmimseasun v Tuaunshn (2.4) A UMTHITLEZNIINITHIT A

o { o £
wans Tagldaumsn (2.3) suduldadil

(2

=i A A o J =i < a I A
A1519N 4.3 mimaauﬂuummwﬁumﬂnqﬂﬂuwummimummmmuw 1977

msndeuiily msndeniily msndeniily mstadeniily
Foangny HUIY (RA) UV (Dec) ITERTERN] U
(laanaan/l (Hadwalm/Ail) (aanalenil (GICEa))
HD 37018 4.52+1.08[8] -7.11 £0.66 [8] 8.425 £0.804 (4.085 £0.389) x 10°
HD 37058 1.336 £0.153 [14] 0.809 £0.125 [14] 1.562 £0.146 (7.572 £0.708) x 10”
HD 37059 2.003 £0.103 [14] 0.746 £0.104 [14] 2.137 £0.103 (1.036 £0.499) x 10°*
HD 294264 1.148 £0.070 [14] -1.597 £0.064 [14] 1.967 £ 0.066 (9.535+£0.320) x 10°
2MASS J05352174-0453118 1.977 £0.064 [14] 0.807 £0.060 [14] 2.135 £0.063 (1.035 £0.307) x 10°

M3197 4.4 T2ETNNTENINANGAEAUANRAY

A . :guwﬁauaﬂgﬁ FLYTNN TTYCNN TLYTNN
FOANINNY PN v ~
(Taawailan) (WI51R) (@luera) (nTawas)

HD 37018 3.69+1.20 [8] 27166 883 +217 (8.36 £2.05) x 10"

HD 37058 2.1669 +0.1026 [14] 461.49 £20.86 1504 £ 68 (1.4233 +£0.6435) x 10"

HD 37059 2.6004 +0.0598 [14] 384.56 + 8.64 1253 +28 (1.1860 £0.2666) x 10

HD 294264 2.2206 £ 0.0441 [14] 450.33 +8.77 1477 +28 (1.3889 £0.2705) x 10"
2MASS J05352174-0453118 2.5044 +0.0376 [14] 399.29 +591 1301 £19 (1.2315+0.1822) x 10"
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(2.6) A1

A < 7 & A < a S aa
A1T NN 4.5 ﬂ'NlJLi'JGlu!Lu'JGUTNEU’EN@TJi]ﬂ‘HéluWuﬂﬂ’liﬂ’iuluﬂﬂ]a’ll@uﬂcﬁ 1977

2 oy <
4 . srozneluniial RRHE RN ATMTERTORR
¥0A9NY - R o
(" Tawas) (M Tawas/Aun)

HD 37018 (3.414 £0.899) x 10" 10.82+2.84
HD 37058 (1.078 £0.112) x 10° 3.415£0.355
HD 37059 (1.229 £0.065) % 10° 3.894 £0.207
HD 294264 (1.324 £0.051) x 10° 4.197 £0.163
2MASS J05352174-0453118 (1.275 £0.042) x 10° 4.039£0.134

J
4.4 MIN 1ﬂ3131!%’3§'33»l°1]6\1ﬂ13€] NH

4wy < < ks o ¢ < A v '

!,m)"lﬂmmsiﬂuummwmﬂn’qmelmﬂmsmm@msmuazmmgiﬂuummm‘nwﬂﬂmﬂm
v & 4 ! .

Wsauans tazmsnaoui lunulvg mﬂgmﬁi’faya ADS (Astrophysics Data System) [Brown,

d qu A 9 < s A A 3 A s
etal. 2018] nuulFaUMsN (2.7) 92 lamanuEasamvesnngnd luiunmaruuiia o ud

=S
%5 1977
a‘ < s A A < A ] aa
AT NN 4.6 mmLi’;ia1JﬂJ’eNﬂni]ﬂycluwuﬂmimmuuammuﬂ611 1977
< < 3 a 3
4 , RN E RN AT TELTREN AU IRy AWISITIV
FOANINNY - o = o A o o~
(N TawnsAun) (NTawnsAuN) (nTawnsAun)
HD 37018 10.82 £2.84 +46.3974 £4.5636 47.64 £4.49
HD 37058 3.415£0.355 +31.6369 +5.7686 31.82+5.74
HD 37059 3.894 £0.207 +45.1461 £13.5969 45.31 £13.55
HD 294264 4.197 £0.163 +30.6013 +3.0390 30.89 £3.01
2MASS J05352174-0453118 4.039 £0.134 +28.5018 £6.3155 28.79 £6.25
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1. @naa1151n51 DECHIS (a2 Total Commander ﬁTWi‘]JﬂﬂllW'Jm@iig‘U‘UﬂQUﬁﬂ']i Windows

A Y g’; A 1 Y A a o Aa o .
2. 15UAUNNMTNANDYUDIVBYANIWNN TN fits TupouNIAOS §$1J1J1J§]‘]Jﬁﬂ1§' Windows

Tae'11# Control panel > System > Advance system setting > Environment Variables > Path > edit

> ldnegueelilsunsy DECH

3. msaaniannasy

3.1 1 194 trim.exe 910 T1)5unsw DECH T luuiluvinuluiundunamsal [yyyymmdd]

[ Total Commander (x64) 8.51a - NOT REGISTERED | = |6
Fils Mark Commands Net Show Configuration Start Help
RlBEFle w (M4« DDk S| M

ES))

Glc v [none] 180,547,236 k of 234,334,204 k free. \ . &c v Lnone] 180,547,236 k of 234,334,204 k free \' -
2 St e * v vc\Users\Station-2\Desktop\20161217\*.* * v
+Name Ext  Size Date Attr  #Name Ext  Size Date Attr
[ flat06_7 fits 4,201,920 01/15/201918:32 -3 » || R[] <DIR>  01/15/2019 16:47 ----

[7) fiat06_8 fits 4,201,920 01/15/2019 18:33 -2 || [bias] <DR>  01/15/201915:57 ----
[} at06. fits 4,201,920 01/15/201918:33 -2 || (flat] <DIR>  01/15/2019 16:48 ----
[(HD294264_12005 1 fits 4,201,920 01/15/201920:13 2 || [old] <DIR>  01/15/201915:55

[ HD294264_120052 fits 4,201,920 01/15/2019 21:45 -a || () 2MASS_1800s._1 fits 2,465,408 01/15/2019 15:53
[1HD294264_12005_3 fits 4,201,920 01/15/201923:11 -2 || | Bias 0_1 (1) fits

| JHD37018 5,760 01/15/2019 19:14 -a ]HD294264_1200s_1 fits 2,465,408 01/15/2019 15:53

| JHD37018_150s_1 4,201,920 01/15/2019 19:21 -a | HD294264_1200s_1 (1) fits 2,465,408 01/15/2019 15:53
[(HD37018_1505 2 4,201,920 01/15/2019 20:55 - | HD37018 905 1 fits 2,465,408 01/15/2019 15:53
[(HD37018_150s 3 4,201,920 01/15/2019 s || [HD37058_300s_1 fits 2,465,408 01/15/2019 15:53

[ HD37018_1505 4 4,201,920 01/15/2019 23 | HD37059_10005 1 fits 2,465,408 01/15/2019 15:53

| JHD37058 _300s_1 4,201,920 01/15/2019 19: ] HD37077_150s_1 fits 2,465,408 01/15/2019 15:53
[HD37058_300s_2 4,201,920 01/15/2019 214 ThAr151 fits 2,465,408 01/15/2019 15:53 -a--
[/ HD37058_300s 3 4,201,920 01/15/2019 22:30 - ThAC15.2 fits 2,465,408 01/15/2019 15:53 -a--
[ HD37059_10005_1 4,201,920 01/15/201919:51 - || (4 Th.Ar15.2(1) fits 2,465,408 01/15/2019 15:53 -a—
[ HD37059_10005_2 4,201,920 01/15/2019 21:22 - ) Th.Ar20_1 fits 2,465,408 01/15/2019 15:53 -a--

[ HD37059_10005_3
[ ThAr51

4,201,920 01/15/2019 22:48 -
4,201,920 01/15/2019 18:
4,201,920 01/15/2019 18:
4,201,920 01/15/2019 18:58 -
4,201,920 01/15/2019 18:59 -
4,201,920 01/15/2019 18:
4,201,920 01/15/2019 18:
4,201,920 01/15/2019 18
4,201,920 01/15/2019 18:
4,201,920 01/15/2019 18:53 -
4,201,920 01/15/2019 18:55 -
4,201,920 01/15/2019 18:
4,201,920 01/15/2019 18:

311,296 04/24/2012 04:19 -

gREgaaasazzzaacd

exe

AR .1 mM319 1908 trim T
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3.2 (1 T1/51A5 Total Commander auduan)nasulutundunamsal [yyyymmdd] wazieu
AT trim 380 1585 1 512 * fits NA enter UlV\Iﬁ'ﬁQa fits 1A old ﬂzﬂs1ﬂgiuggﬂmﬁ1q1u (trim x1 x2
y1y2 * fits Iao x1 An Anrausnluuny x , x2 fe Anwaganeluunu x , y1 fe Wnwausnluy

A a 9
ULy, y2 Ao Watagameluuny y)

§ 19 Total Commander (s64) 851a - NOT RGISTIRED

Bue s % ¢+ 0|8 | AKE

A = o o 5 A o
AN .2 WU trim INOAANTIN

3.3 adauifuena s lu¥o Bias, Flat, Star, ThAr, Old uazii Ivld lalunuamenszy 13

[ Total Commander (x64) 8.51a - NOT REGISTERED G
Files Mak Commends Net Show Configuration Stat Help
AT e R RN = A e
J¢) @\
Sc v Lnome.] 180,364,824 k of 234 334,204 k free G@c v Lnone] 180364824 k of 234 334204k free
v cllsers * v velkesisttion b
Name 46t Size  Dwte At +Nome Bt Sze  Dete A
&1 <DIR> 02/15/2019 11:30 &l <DR>  01/15/2019 1647
) (Bias] <DIR>~ 02/15/2019 1130 3 [bias] <DiR>  01/15/201915:57
DiFlat) <DIR>  02/15/2019 1129 Sihat) %
(0ld] <DIR>  02/15/2019 11:20 fold)
{Star] <DIR>  02/15/2019 11:30 - | |11 2MASS_18005_1
[Thar <DIR>  02/15/201911:29 Bias 0.1 (1)
Cvim exe 311,296 04/24/2012 0419 -5 HD294264_12005 1
HD294264 12005 1 (1)
HD37018 905 1

HD37058_300s_1
HD37059_1000s_1
HD37077_150s_1

ThAr152

ThA152 (1)
ThAL20.1
0k /304 kin0/1 file(s), 0/ 5 dirfs) 0k/ 28,891 kin0/12 flefs), 0/ 3 dirfs)
CAUsers\Station-2\Desktop\20190115>
3 View ragan ¥s Copy #6 Move 7 Newfoider 78 Detete Atera pat

4 (% o
ANN 0.3 Mavauduuenlsznn g
A o o .
4. mamasdyanasuniunelugilnsal (Bias)

4.1 1'd zeroc.exe 91nTsunsu DECH lUaluudly Bias
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[ Total Commander (x64) 851a - NOT REGISTERED Lo @)
Files Mark Commands Net Show Configuration Stat

dlaFles v es | na|sR|axsnala

Gic v Lnone ) 180363996 k of 254,334,204 k free. \ - Gc v [none] 180365996 k of 234,334 204 k free \ .
.~ ? .
Name 46t Size . Bt Size  Dute A
Y#) <Dk 3 <OR>  01/15/2019 1647 ----
Dbiacd [ <OR>  01/15/2019 155
bies 8 s <OR>  01/15/2019 1648
) bias 7 fits <DR> 01/15/2019 1
|_)bias 6 fits fits 2,465,408 01/15/2019 1!
[biacs fts fits 2,465,408 01/15/2019 1
Jblas 4 s fts 2,465,408 01/15/2019 15:53 -»
Cbias3 s fts 2,465,408 01/15/2019 15:53 -a--
[bias 2 s [jHD37018_90s 1 fts 2465408 01/15/2019 15:53 -a-
[Cbias 11 it [HD37058 3005 1 fits é
3 blas 10 fis [ HD37059_10005 1 fas
bias 1 fits | HD37077_150s 1 fis 2465, 53 -0--
exe 1 ThA151 fits 2,465,408 01/15/2019 15:53 -a--
LiThA152 fits 2,465,408 01/15/2019 15:53 -2
GThA1520) fits 2,465,408 01/15/2019 15:53 -o--
1 Th A 201 fits 2,465,408 01/15/2019 15:53 -a--
0k/27,213 kin0/12 Rels) 0%/ 28,891 kin0/ 12 lefs), 0/ 3 ies)
C\Users\Station-2\Desktop\20190115\Bias > -
3 View Hatan S Copy & Move F7 Newtolder F8 Detete Aters ot

NN 0.4 M3 108 zeroc.exe 11y Bias

o & oA o %
42 1 8URTQ zeroc * fits 11 NA enter vz 18 1 dae Zero (zeroc *fitsx 108 x AD 91u2U 1d

9 H i
v =

NINNANUWHIAURDY)

1 Total Commander (+4) 851a - NOT REGISTERED =i@
Files Merk Commands Net Show Configurstion Start Help
laFleuw|n|ned st axra|2
&
e v Lnone] 180,363,760 k of 234,334 204 k free \ « ¢ v Lnone] 180363760 k of 234,334,204 k free A .
. v o X .-
Name 46t Size  Date At #Neme Bt Sz Dote
®1 <DR> 0271520191131 — || 1] <DIR>  01/15/2019 16:4;
[ bias 9 S5 2,475,648 02/15/2019 11:11 -a-- ||(3ias) <DIR>  01/15/2019 155}
bias 8 fits 2,475,648 02/15/2019 11:11 -» J[Rat] «DiR>  01/15/2019 16:48 -~
[ bias.7 it 2,475,648 02/15/2019 1101 -a-- ||Dfold] <DIR>  01/15/201915:55
[Cbias 6 fts 2,475,648 02/15/2019 1111 -a-- || 2MASS_18005.1 fts 2,465,408 01/15/201915¢
(bies s fts 2475648 02/15/2019 1111 -a-- || [ Bias 01 (1) fts 2,465,408 01/15/2019 1
3 bies 4 fts 2475648 02/15/2019 1111 ) HD294264 12005 1 fts 2,465,408 01/15/2019 15:53 -a--
b3 fits 2475648 02/15/2019 1111 -a-- || [} HD294264 12005 1 (1) fis 2,465,408 01/15/2019 1553 -
(b2 fts 2475,648 02/15/2019 1111 [/ HD37018 905 1 fits 2,465,408 01/15/2019 15353 -a--
[ bias 11 fits 2475648 02/15/2019 11:11 -a-- || ) HD37058_300s_1 fs 2,465,408 01/15/2019 15:53 -a--
[bias 10 fts 2,475,648 02/15/2019 11:11 | HD37059 10005 1 fis 2,465,408 01/15/2019 1553 -a--
] bias 1 fits 2475648 02/15/2019 11:11 HD37077_150s 1 fits 2,465,408 01/15/2019 1! .
exe 634,937 05/14/2009 0942 -a-- 1ThALLS 1 fits 2,465,408 01/15/2019 1553 -a--
ThACI5.2 fis 2,465,408 01/15/2019 1535
OThAcs20) fits 2,465,408 01/15/2019 15353 -o-
JThA201 fts 2.465,408 01/15/2019 1553 -a--
26393/ 27,213kin 11 /12 ) 0K/ 28,891 kin 0/ 12 fle(s), 0/ 3 dirs)
C\Users\Station-2\Desktop\20190115\8ias>  2eroc *.fits 11| -
3 View Fatan S Copy 16 Move F7 Newfolder 78 Detete Aters it

A = o & A ' A
NINN N5 IVYUAEN zeroc INDHIAURAY

o Jd
5. ﬂ’]iaﬂﬁfgﬂ]u']miﬂﬂ'lu{lNﬂQﬂﬂim

5.1 1118 Zero 1Ualuuly Flat, Star uag ThAr

5.21119d SUB.exe 910 11/5un3u DECH T1nelunily Flat, Star nag ThAr ine3suaudayna

L4
JUNIUIINYUNI 0l
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o o o H [ 4
5.3 AgUMT sub * fits NA enter 3218 AN INNI sub AoTe¥e

14 Total Commander (x64) 851 - NOT REGISTERED (26 i
Fles Mark Commands Net Show Configurstion Start Help
dlaflBu (w(s|ed 0|58 |axwa|2
G &
G v Lrone) 1039800k of 234 334 104k ree \ - G v Leone] 180039800k of 234334204 ktree \ -
ov - .

Name 46 Sze  Dme At #hame e
FY5] <DR> 02/15/20191228 - | @1}
[Zeo fis 2472768 02/15/2019 1136 -a-- | ) biss]

] HD37059_1000s 3 fits 2475648 02/15/2019 11:11 -2 | ) Ifet)

1HD37059.10005 2 s Dt
[1HD37059.10005 1 o 5 2MASS 180051 s

}HD37058.300% 3 s 8as.0.1 (1) s

HD37058_3005 2 s | HD294264_12005.1 s

| HD37058 3005 1 s ) HD294264 12005 1 (1) fis
) HD37018.1505 & s ) HD37018 905 1 fits
_1HD37018_1505_3 fits = || L) HD37058_300s_1 fits

}HD37018.150s.2 s HD3705910005 1 [

|HD37018.1505 1 s 1 HD37077.1505 1 s

1 HD294264 1200 3 o s

| HD294264_12005.2 fis P

1HD29426412005_1 s o

] 2ZMASS J05352174-0453118 18005 3 fits fis 2,465,408 01/15/2019 15:53 -&--
L] 2ZMASS J05352174-0453118 18005 2 fits

L] 2MASS J05352174-0453118_18005_1 fits

EXE 339,968 03/08/2012 02:56 -a--

0k/41,428kin 0/ 18 flefs) 0k /28,891 kin 0/ 12 fle(s), 0/ 3 dinfs)
CAUsersiStation-2\Deskiop\2019011S\Stars  5ub *.fits] -
3 View Faedn 5 Copy 16 Move 7 NewFolder #8 Detete Aitets et

A = o o A o L4
AN 0.6 1WeUMFT sub teaudyusuniuluginsal

6. msmasau luaiiaueveuas (Flat Field)

6.1 ar31aunfy Master Flat 18231108 Flat_sub.fits Ja 11y Master Flat

6.2 131111/15’ zZeroc.exe Gld“luu,ﬂu Master Flat

A o & o 2l o . A4 LA
6.3 1 WgUMA zeroc * fits 11 N9 enter 3% 14 11a%0 Zero ADANNASVDI Flat Field N Yy

A 9 9
iUﬂ?U%1ﬂQﬂﬂiﬂ!LiUU‘i@ULlﬁﬂ

1 Total Commandes (64) 851a - NOT REGISTERED (= G ]
Files Mok Commands Net Show Configurstion Start Help
lafleu|n|ver0n|sn|asmal2
S0
e v Lnone) 179,969,128 k of 234,334,204 k free A\ - e v Lnone] 179969128 k of 234 334204 k free. \ -
. .
1 Y5) = <DIR>  02/15/2019 13:40 .. FY8] <DR> 0L
L1 at05 Ssub fits 2,475,648 02/15/2019 12:28 -»- () [tias) <DIR> 01
1 Rat05 Bsub fits 2,475,648 02/15/2019 12:28 -a-- itat) <DR> 0L/
| Rat05_Tssb fits 2,475,648 02/15/2019 12:28 o~ o] <DIR> 01
] Rat0S_Gsub fits 2,475,648 02/15/2019 1228 -2 ) 2MASS 18005 1 fits 2,465,408 OL/1
[ 80105 S fits 2,475,648 02/15/2019 12:28 -2 ()Bias 0.1 (1) fts 2465408 O1/1
1 Rat05_dsub fs 2 - }HD294264 12005 1 fts 2465408 OL/1
| Rat05 _Jsub frs 2. e HD294264 120051 (1) fits 2465408 01/1
] Rat05_2sub fits 2 fits 2,465,408 01/1
) A0S 1o fits fits 2465,408 01/1
1 Rat05 Lsubs s I3 fts 2,465,408 O1/1
7| 05 105 fits 2475648 02/15/2019 12:28 o~ fts 2465408 OL/1
- exe 634937 05/14/2009 09:42 -a-- fits 2,465,408 OL/Y
fits 2,465,408 011
firs 2,465,408 0L/
fits 2465408 011
0k/27.213kin0/12 flefs) Ok /28,891 kin /12 flefs), 0/ 3 diis)
seroc s 11 -
F3 View F4 Eant F5 Copy F6 Move F7 NewFoider F8 Delete NTF4 B

d' = o o 4’ d' .
NINN 0.7 IVIUAEN zeroc LNDIRAY Flat Field
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7. M3 19d U1y Alignment Muvivaaalnasy

7.1 Wal1sunsu DECH9S 2D image processing "l,ﬂ'ﬁml‘g File > Load Image aen il Star_sub.fits

A 9 ) 1 4 4 o
INOEI 1N Mark A LMUINa 1900515 Al nATY

iy DECHE

File | Replot Mask Extraction Tools View Window About

Load Image

reRead

Save as .BMP

Save Image as...

Exit

i 0.8 m3taen 1rldunih Alignment alnasy

Y
7.2 1@0NY Mark > Create 921351 #1A4 create mask YN

< A Ay A
NINN N.9 MSTLABNINY Mark INDAINATDINNIY

a { 4 o w { g// o 1 { % 4 4 1 "
7.3 AaNYNesIABTAIALN 5 MInuA 15 mgmmﬁgﬂﬁaﬂmmmmm ﬁ'ui:a:mqmmu e

a A 9o ¥ P a A A A v
AN 2 NYTUINN create mask ﬂ$ﬁ5’NLﬁuuﬂﬂﬁ!ﬁﬁ@\‘]ﬁaﬂﬂllujmla@ﬂqj
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= ¥ A y o o s o v A
NN N.10 fﬂiﬁﬁ'NLﬂi’EN‘WJJ1ﬂiulﬁuﬁl‘ﬂﬂﬂiillla$ﬂ?tlﬂ?ﬂ?ﬁﬂlﬂﬁﬂﬂilﬂﬂiﬁWﬂUﬂ 5

a { 4 ) ) 1 { % o J ] 1w
7.4 ﬂﬁﬂ"ll')'lﬁﬂﬂﬁlﬂf]ﬁﬂ']ﬂﬂﬂ MINua 15 ﬂT!LWH\?“ﬁi}ﬂﬁ\iﬂﬁT\i@ﬂilﬂﬁi l%ui%ﬂ%ﬁTﬂWl’lﬂu

v o s s a A Yo v ) a A A A
ATINUNVDDILADIN 5 LaZAAN 2 NUHINN create mask ISTINLIAULDUFLHADINADALUINEADN

Y1 Y 1 v ° D
ll’JLGD'uﬂu LLﬁ$‘]JiWﬂ;]‘HuW]NGlﬁﬂiﬂﬂfﬂ']Ll’Ju 42 99731907 NA OK

] ) A v o 3 s o w A
NN n.11 ﬂ']iﬁ‘i'NLﬂifN‘HIJ'IElﬁluLﬁuﬁlfﬂﬂﬁ511LLﬁ%VIWLLHDVIN‘UENEJEJ‘HWE’HQW]UVI 6

Y o l A ~ o w J 4 [ 4
7.5 Iﬂ5L!,ﬂﬁll"l]3ﬁ5'l\iﬁ']l;!‘l’iu\i!,ﬁll@ut!ﬁ&iﬂﬂﬂ’lﬂﬂﬁﬂﬂ’lﬂiﬂ 42 E]E]i!,ﬂ@i‘ummﬂﬂmilmmﬂy

f@on Save Tsunsuazadelvduuana msk Tundusiham
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a ) A Y o s £
AINN N.12 fﬂiﬁiNL‘ﬂi@\‘i‘ﬁﬂJ181”Lﬁuﬁlﬂﬂ§liulﬁ3ﬂﬁu

Y
7.6 Laflﬂ!lll‘{ Mark > Edit ﬂ%ﬂi?ﬂg‘l’iﬁjW]N Edit Mask LLﬁ@NﬂWWG]@]GU’)NGUEN’GTHJﬂG]‘iJJ%uiﬂ A

space bar INBUENENIN

/9 editMask
FULL FREE Menu

=1 10000

500

ANA 0.13 MIdlanmaavealnasy

@ s 4 2
7.7 Lﬁ@ﬂ@@ilﬂﬂi 1naD !,‘Wdﬂaﬂi]lﬂ Mark Gl,uuﬂu y U ua
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AN .14 myauga luunu y

° s A s 7 A v A A A o s A
7.8 unmmaau"lﬂmmanaamai A 4 LW@i‘Vi!Lﬂ‘]JﬁL‘ViﬁENL@E]HiJW]i\iﬂﬁﬂ\i HUNIFADUUN
) Y s s A o v 9 o 7 A v
ﬂWQ“BTﬂﬂiQiﬂﬁﬁWHﬂﬂﬁLﬂ@i A 3 INONTIVUAVDULUNATUE Y mzmma@ummwmmﬂﬂa
s 7 A o v ' ] o v Y A
F1UDDILADT NA SINONHUAVDULUAATUUIN Glum‘umﬁu 1,2 NN mmmimzazauwm
19y v o 1 = @ o Y ¥ A () [
uaz‘lwﬁaummmam 3 WULRAYINU LAV 6, 7 NINUI ﬂmuﬂclmzazaumqﬂuaﬂumeuﬂmu

SR

NN N.15 MAUAVOLLYANTTN Alignment

A Y o VoA k) a A & 3}; d‘i 49! d‘! o
7.9 ma"lﬂmgmummmzamgm AANNIANINAN LAZ NA M INUUABUGNATVUAIUNDNIY UA

a0 1 1¥venu 6-7 9
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7.10 La@ﬂLMH > Fit marks of the Active spectral order NTI®NIAV 3 Tuzoq degree NA Fit wWiold

) o ] Y q 9 v v {
iduniendraestunuinlnddiulasvesmilnasuuniige

AN 0,16 MruanNy Iaalvandualnasy

7.11 1@9nINY > Move Minima to the Middle nsomay 1 Tugesnnuningniiieiniga na OK

v Y
AN N.17 ﬁﬁ’iim'58EJZ‘H'N"’U@‘ULSUG]ﬂlﬂﬂﬁuﬁa\‘]ﬁlﬂﬂﬂﬁu

o s 7o 4
7.12 ‘I/nﬂf)ﬁl@]’f]iﬂﬂhlﬂﬁnJ 7.7 -7.11 IUATU 42 DDIINADT

7.13 Lﬁﬂﬂmg > Save as IRAF-type mask > Fit > Save&Quit > EndProcedure
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] Y
NG .18 ﬁmuﬂmamwmmTﬁ’ma:ﬁ'uwm
o Y o o g‘/
8. NTUT Alignment nlsnuanasunivua

8.1 th Ilddunnyl11¥vunneesiaes laeiilaTasiunsu DECH95 2D image processing > File >
A J [ g A o . ? A

Load Image uazmaﬂ”lwamﬂﬂmummﬂy Star_sub.fits NN Alignment Turunoun 7

8.2 La’ﬂﬂm‘l‘g Extraction > Using Mask ‘ﬂzﬂimgﬁﬁlwhd Extraction options > Mask > 18900 Fixed

Mask for All Images > donlvld apStar_sub Tuuily database

) SR s Srmson 2 Oikiog\ 010115 in MastestaA OV 15011

3pHD37018 1sub

File name: apHO37018 1sub

2 0.19 M3 g Mark 114
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8.3180n Background > 1900 Subtract> Y Cuts 10 spline interp. (8¢ X direction 19en spline

interp.

mc 1505 1subfits [NoName] =@ 2
F & About

Mack [Backigound | Extacton|

¥ Subiact

¥ Cuts

I Gapessmahod 0o

@ wiwviep  Cotsdutance pealf10 bger [T

" pasbola Xotet[i0 oo 1
* shoe wpox od I oteti0 5 egn

TSigmeCiphen [7 et tteet [0

g etset 0

X draction

FsonaCioien [

<-Bsck | [ save backgroundin aFITS fle

NOISE=D oK Cancel

M 1.20 oAU 1N X tazuay Y

8.41900 Extraction> 1200 Process group of images > Method 1aen Optimal > Extraction 1aen

echelle (normal) > OK

}_1505_15ub.fits [NoName]

Extraction options o
Mask | Background | Extracton |

[~ Remove scarered ight orly Pocessgopd o
Do rot esact] mage
Method
-  Simgle Integrahon © GaussFr & Opamd
Eaocton ——
Ot ot e T | [———
@ echele romsl w
0d4Even ]
© mogedlonders
SRR, B T | ————————]

T oodertoseve [T

Edt etracted specha

o Irvest the wavelength r Irwvert the sequence of
iders

[0 Lorclp Aghtclp [0

<-Back | [ Vieuskze processing (Slows down the process!]

AT
— | NOISE=0 oK Cancel =

9

= A o
MW .21 wenilszangilnsainldy

8.51a0n1vd Star sub_v.fits na => auasunnlwaluudy na ok Tusunsuazlvnsende ludi

RRJQ c[fl’gi}'f‘lﬂ OK i]uﬂii_lnﬂll‘ll\lf'{ N OK > EndProcedure
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[BUASS AOSEID1E TBe
BASS BT MOST  t
Ao
prt

H Y
ANA 0.22 @enn el nasuNn AR Alignment
o [ J - A 1 o
9. ﬂ']ﬁuWﬂ1WﬁL°1Jﬂﬂ51]ﬂTJf]ﬂ‘H1’ﬂi Flat Field LW’E]LLfQ]ml"’Uﬂ'JWNllﬂJﬁiﬂlﬁﬁJf]‘Uﬂ\‘]ﬂ"IW

9.1 1laT1lsunsn DECH 30 uagziin 1y File = Divide group of FITS files by FITS file

I Dech011170 o O
File | Options Window Help

New Common Window

Load File(s) (ASCE-15et)
Load "IN

Load *SYN ".GAU)

Generate Profile

Losd *fits m
Divide group of FITS files by FITS file

Re-ariange Singe-Order FITS filefs) to Mult-Orders

Load Project

Save Project

Load *TAB
Make “TAB

Make “INF

Save active dataset as FITS and load it
Concatenate FITS files

Prnt.

Spectra Info Database.

Bt

INAN .23 N15HIF Flat Field

9.2 1@0nlWdA19nY Star_sub_v.fits NAAN NI2113 Flat Field=> OK
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Rl Dech30 1.1.170 =@ %
File Options Window Help

55 Select FITS file(s) to Divide by FITS file B S)
[x 2MASS J05352174-0453118_1800s_2sub_v.fitg - |0 H
~ 2MASS J05352174-0453118_1800s_3sub_v.fitg
&0\ 0 3
A Users
¥ Station2 -0 #
‘N Desktop ’
320130115 =
£ Star = <- Check File -> C:\lsers\Station-2\Desktop'20190115\Star\Masterste
EqMasterstar C:A\Users\Station-2\Desktop42019011545tar\Masterste,
< C:\Users\Station-24Desktopt201901154Star\Masterste,
C:\Users\Station-24Desktopt20190115\Star\Masterste = |
= I C:\Users\Station-24Desktopt201901154Star\Masterste,
C:\Users\Station-2\Desktop4201901154\5tarMasterste
oK. C:\Users\Station-24Desktopt20190115\Star\Masterste
C:AUsers\Station-2\Desktop4201901 1545 tar\Masterste
c | C:\Users\Station-24Desktopt201901154Star\Masterste
~| i C:\Users\Station-2\Desktaph201901155Star\Masterste ™

~ A v A o .
NINN N.24 !a@ﬂﬁlﬂﬂﬂiuﬂﬂ$u1u1ﬂ15 Flat Field

A . Mo a s
9.3 19 click here to select Divisor file itazitla lna Flat sub v fits

B 0echs0 10170 J W secso1in

© Gl MAX Fuasitng fie it [ 1

Each ovde NCiicic 1o Selec » Fi

A .25 1o 1W4a Flat Field 1nag

o 4 . YN 4
9.4 nA Run 115005492110 1MA1I9EH15 Flat Field 18 W@ Star_sub v _n.fits
= A‘ v U
10. M3fSouiouanueIAAUALA AT IY

10.1 1WaT1sunsu DECH 30 uazitla19ld ThAr sub_v.fits MmaeFeuioonda (M1d4 zeroc)

a Yy a Y [ [2) Ja 14 dag =\ o 1
10.2 lf]Jﬂgﬂﬂ1WﬂNﬂﬁLﬁuﬂ'LﬂﬂﬂiMﬂJ@\1ﬂWGﬁﬂﬁli!iﬁm-@ﬁﬂflu VU s suneuA U
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WA 1.26 1ABNAUNATY Th-Ar

a 4 { 1 A 4 4 o
10.3 1 1Wd ThAr.txt NuaasminaauazaeInau et lUnsendoya

10.4 N Ctrl+K azalsngguuuunamnsond lu'la

v
=

Y o 4 dydl 9 [ A 3'1 a
10.5 nA Free !La')u“ll’]ﬁulﬂslf‘ﬂlﬁuﬁlﬂﬂﬁill A space bar INDVYIYNTIN IAUUAANNITU

v Yy a A ) o o &
ﬁ!‘].]ﬂ@]ﬁilﬂTLl“]ﬂfJ ﬂaﬂwgmmﬂﬂmumumm ﬂgsllEJ'IfJﬂWWﬁl‘]JﬂﬂﬂJ’f)ﬂﬂiﬂ

(Zero fits) FREE

NN 1.27 venemnalna sy Th-Ar

Y v A Y A A A o w )
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= Y o Y Y v W @
NINN .29 ﬁiTQLLTJTJi]'Iﬁ?JQ]‘ViGIfE]H'V]Uﬂllﬁ!ﬂﬂ@]ill

10.8 tioins unnidua)nasundadeniuy Approach => save as => appreh 19 degree =3 n@

OK => Esc => Yes => PgUp
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2NN 0.30 Mmaars1aduTaeldmnduanlna sy

A o s s A '
10.9 tudaN1$1Y 10.4-10.8 ﬂﬁﬁﬂﬂ@@ﬁm@ﬁlm?iﬂﬂmkj Curve => Save as (1'[3

1 Y
18I duana .dem AL

A
¥o

Ay
NADINIG .fits &

B Dech30 11170

> FULL FREE 1 2 3 4 S5 Mode Addlo [Curve| Calc Options Close Window Help

e from disk eR
B (Col ThArsub_vSits) 2

=P

lostes TRAATHA2D_sub_\Cal_ Thas_sub_v.its

A v =2 A [
NINN n.31 uumwamﬂﬂmaﬂuumﬁqa .decm

10.10 hlﬂ‘ﬁmkl Help => Load Identification (*.LIN file)
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B Dech30 1.1.170 = @ .
< > FULL FREE 1 2 3 4 5 Mode AddTo Curve Calc Options Close Window | Help
Help...

S 01 B (Cal_ThAr_sub_vfits) :
Some info about this stuff...

Load LineMarks

AutoReplot Identification
Load Identification (*.LIN file)
Filter Identification list ()

Edit FITS header

Load *.SYN(*.GAU)

Channel

A a A s s
NINN N.32 Liﬂﬂ%a"lv!aumﬁqa Jlin

A 4 - o A A A o o s s A
10.11 Lﬁﬁ]ﬂll‘il\lﬁ Sunpre.hn HJ“L!ETL“]Jﬂ@511ﬂJ@\iﬂ’N’E]WW]EJLW@L‘VIEJ‘Uﬂ‘UﬁLﬂﬂ@]iﬂﬂ@iliﬂﬂ-@'ﬁﬂ@u‘ﬂ

L

2 .33 la danlnasuarseiadunleuey

10.12 llﬂ‘ﬁmkl Curve => Dispersion Curve Workshop => Create *.TXT from current ¥*. DCM 1o

a¥19'lvg ixt
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Dech30 1.1170
« > FULL FREE 1 2 3 4 5 Mode Addlo (Curve) Calc Options Close Window Help

AN01d B (CalTRALsubvfts) s Sl

A n.34 ad e lduwana xt 9 Tidumana .dem

10.13 Tﬂﬁgug Curve => Dispersion Curve Workshop => Global Fit & Create FDS file easng
lviduana .fds uaziden process group of files in the directory 1aon lWanaviua uaInaN Write

& Exit => OK

A n.35 afelvduana fds

10.14 n@ Ctrl+1 Talsunsuaziaasmnnuennaunivaavedslnasy na PgUp 1li5es o

ﬁﬁ%‘ﬂﬁ@ﬂnﬂﬂﬂglﬂﬂg%UﬂiU

@ Dech30 11170
> FULL FREE 1 2 3 4 5 Mode AddTo Curve Calc Options Close Window Help

“xo1d W (Cal_ThAr_sub_v.fits) :
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NN .36 Th-Ar N3 oUINGLANNGINAUIINAINDINAY

10.5 1 14 Star_sub_v_ n.fits TaTuuduidi 1nld ThAr sub v.fits tagsimude 10.13-10.14
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Global Fit

Global Fit 3 B 2

exit

[ Write & Exit | v

Y 5352174.0
Cal_ThAr_sub_v.fits

i

HD3705: ub
ThAr20_10sub_v.fits
ThAr20_tisub_v.fits
ThAr20_1sub_v.fits
ThAr20_2sub_v.fits

ThAr20_3sub_v.fits

ThAr20_4sub_v.fits
ThAr20_Ssub_v.fits
ThAr20_6sub_v.fits
ThAr20_7sub_v.fits
ThAr20_8sub_v.fits
ThAr20_9sub_v.fits

[ Decn30 11170
< > FULL FREE 1 2 3 4 5 Mode Addlo Cumve Cak Options Close Window Help

01 | %6 NoMame  (ZMASS X05352174-D453118 18005 Isub_v_nfits) :

{ 7 o ¢
Mwi .37 den IldenasuangniuSeuiiey

) 9 (% 1 [ a . .
11. mavh lvanlnasuegluseauind (Normalization)

1.1 30 TdangnildegTunduderdn Tvdoyalumsildan)na suegluszanlng
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\J\J [0 Normalzed HD37018 <[5 [[Search Nommtized HiD37038 2
Organize v Include in library v Share with v New folder = 0 @
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B Desktop DEG File

# Downloads
. Recent Places

4 Libraries
| Documents
& Music
& Pictures
B videos

1% Computer

€ Network

, 20 items.
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|| HD37018 1sub_v_nfits

| HD37018 2sub_v_nfits
HD37018 3sub_v_nfits

| HD37018_1505 1subv_n (2 fits

|| HD37018_150s_1sub_v_niits
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MANUIN U

< [ d ) A‘
m1uai’ﬂuumma6119amaqnﬂmmazmmmaﬂau

ANy avmennay | awen | ey | el | Ay A lu
HID 59 | dunanisel AAudesa IETLH @aveadduna | uuandagnd nudunde
n (B3dasoN) | (B3aason) | (MI/Aui) (MU./Au) (M. ui) (M)

HD 37018 Hy 4341278 4340.4620 56.3604 -13.6656 42.6948 44.0880 +6.4186
2458499.018 | Hel 4388.811 4387.9290 60.2599 -13.6656 46.5943

Hel 4472.282 4471.4790 53.8374 -13.6656 40.1718

Hel 4714.069 4713.1460 58.7543 -13.6656 45.0887

Hp 4862.038 4861.3615 41.7186 -13.6656 28.0530

Hel 4922.847 4921.9310 55.7930 -13.6656 42.1274

Hel 5016.737 5015.6780 63.2975 -13.6656 49.6318

Hel 5048.699 5047.7400 56.9563 -13.6656 43.2906

Hel 5876.914 5875.6148 66.2892 -13.6656 52.6235

Ho, 6564.203 6562.8518 61.7230 -13.6656 48.0574

Hel 6679.339 6677.9958 60.2996 -13.6656 46.6340
HD 37018 Hy 4341.278 4340.4620 56.3604 -13.8403 42.5201 42.4197 £3.8769
2458499.083 | Hel 4388.724 4387.9290 54.3160 -13.8403 40.4757

Hel 4472.385 4471.4790 60.7431 -13.8403 46.9028

Hel 4713.987 4713.1460 53.4940 -13.8403 39.6537

Hp 4862.124 4861.3615 47.0221 -13.8403 33.1818

Hel 4922.847 4921.9310 55.7930 -13.8403 41.9527

Hel 5016.612 5015.6780 55.8261 -13.8403 41.9858

Hel 5048.699 5047.7400 56.9563 -13.8403 43.1160

Hel 5876.785 5875.6148 59.7072 -13.8403 45.8669

Ha 6564.129 6562.8518 58.3427 -13.8403 44.5024

Hel 6679.339 6677.9958 60.2996 -13.8403 46.4593
HD 37018 Hy 4341.278 4340.4620 56.3604 -14.0293 423311 44.4749 £4.8368
2458499.144 | Hel 4388.835 4387.9290 61.8997 -14.0293 47.8704

Hel 4472.385 4471.4790 60.7431 -14.0293 46.7138

Hel 4714.092 4713.1460 60.1728 -14.0293 46.1435

Hp 4862.124 4861.3615 47.0221 -14.0293 32.9928

Hel 4922.847 4921.9310 55.7930 -14.0293 41.7637
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ANy armenay | anwen | anwdaly | aowdaluows | anwdaly | anwdalu i
HID i | dunamsal | adudd R | dsvesddana | uundegni daunde
() (Beanson) | (0v@asen) | (AN.AUN) (M. 31R) (M. 3uM) (NU.3UR)

Hel 5016.612 5015.6780 55.8261 -14.0293 41.7968
Hel 5048.699 | 5047.7400 |  56.9563 -14.0293 42.9270
Hel 5876.850 5875.6148 63.0237 -14.0293 48.9944
Hg, 6564.203 6562.8518 61.7230 -14.0293 47.6937
Hel 6679.422 6677.9958 64.0257 -14.0293 49.9964

HD 37018 Hy 4341.168 4340.4620 48.7628 -14.2102 34.5526 43.7191 £5.7023
2458499.202 Hel 4388.835 4387.9290 61.8997 -14.2102 47.6895
Hel 4472.385 4471.4790 60.7431 -14.2102 46.5329
Hel 4714.092 4713.1460 60.1728 -14.2102 45.9626
Hp 4862.134 | 48613615 |  47.6388 -14.2102 33.4286
Hel 4922.847 4921.9310 55.7930 -14.2102 41.5828
Hel 5016.679 5015.6780 59.8308 -14.2102 45.6206
Hel 5048.758 5047.7400 60.4604 -14.2102 46.2502
Hel 5876.875 5875.6148 64.2993 -14.2102 50.0891
Hg 6564.030 | 6562.8518 | 53.8203 -14.2102 39.6101
Hel 6679.417 6677.9958 63.8012 -14.2102 49.5910

HD 37018 Hy 4341.498 4340.4620 71.5556 -14.0621 57.4935 49.2401 £4.8654
2458500.017 | Hel 4388.945 | 4387.9290 | 69.4151 -14.0621 55.3530
Hel 4472.380 4471.4790 60.4079 -14.0621 46.3458
Hel 4714.099 4713.1460 60.6181 -14.0621 46.5560
Hp 4862.259 4861.3615 55.3473 -14.0621 41.2852
He I 4922.933 4921.9310 61.0312 -14.0621 46.9691
Hel 5016.686 | 50156780 |  60.2492 -14.0621 46.1870
Hel 5048.790 5047.7400 62.3609 -14.0621 48.2988
Hel 5876.865 5875.6148 63.7890 -14.0621 49.7270
Hg, 6564.215 6562.8518 62.2712 -14.0621 48.2091
He I 6679.539 6677.9958 69.2781 -14.0621 55.2160

HD 37018 Hy 4341.391 4340.4620 64.1652 -14.2311 49.9341 49.4581 £3.7699
2458500.080 Hel 4388.909 4387.9290 66.9555 -14.2311 52.7244
Hel 4472.442 4471.4790 64.5647 -14.2311 50.3336
Hel 4714.116 | 4713.1460 | 61.6994 -14.2311 47.4683
Hp 4862.298 4861.3615 57.7524 -14.2311 43.5213
Hel 4922.925 4921.9310 60.5439 -14.2311 46.3129
Hel 5016.685 5015.6780 60.1894 -14.2311 45.9583
He I 5048.797 5047.7400 62.7766 -14.2311 48.5455
Hel 5876.942 | 58756148 | 677178 -14.2311 53.4867
Hg 6564.238 6562.8518 63.3218 -14.2311 49.0907
Hel 6679.575 6677.9958 70.8942 -14.2311 56.6632
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ANy armenay | anwen | anwdaly | aowdaluows | anwdaly | anwdalu i
HID i | dunamsal | adudd R | dsvesddana | uundegni daunde
() (Beanson) | (0v@asen) | (AN.AUN) (M. 31R) (M. 3uM) (NU.3UR)

HD 37018 Hy 4341.307 4340.4620 58.3634 -14.4129 43.9505 47.9055 +£3.5053
2458500.998 | Hel 4388.891 4387.9290 |  65.7257 -14.4129 51.3128
Hel 4472.403 4471.4790 61.9499 -14.4129 47.5370
Hel 4714200 | 4713.1460 | 67.0424 -14.4129 52.6295
Hp 4862.293 4861.3615 57.4440 -14.4129 43.0311
Hel 4922.961 4921.9310 62.7367 -14.4129 48.3238
Hel 5016.708 5015.6780 61.5641 -14.4129 47.1512
Hel 5048.821 5047.7400 64.2020 -14.4129 49.7891
Hel 5876.799 5875.6148 60.4215 -14.4129 46.0086
Hq 6564.133 6562.8518 |  58.5254 -14.4129 44.1125
Hel 6679.500 6677.9958 67.5273 -14.4129 53.1144
HD 37018 Hy 4341.322 4340.4620 59.3995 -14.5795 44.8200 48.9346 £3.6836
2458501.064 Hel 4388.875 4387.9290 64.6326 -14.5795 50.0531
Hel 4472.496 4471.4790 68.1851 -14.5795 53.6056
Hel 4714202 | 4713.1460 | 67.1696 -14.5795 52.5901
Hp 4862.270 4861.3615 56.0257 -14.5795 41.4462
Hel 4922.970 4921.9310 63.2849 -14.5795 48.7054
Hel 5016719 | 50156780 | 622216 -14.5795 47.6421
Hel 5048.794 5047.7400 62.5985 -14.5795 48.0190
Hel 5876.899 5875.6148 65.5238 -14.5795 50.9443
Hg 6564.208 6562.8518 61.9514 -14.5795 47.3719
He I 6679.503 6677.9958 67.6619 -14.5795 53.0825
HD 37018 Hy 4341303 | 43404620 |  58.0872 -14.7735 433137 47.3369 £3.3993
2458501.128 Hel 4388.817 4387.9290 60.6699 -14.7735 45.8964
Hel 4472.475 4471.4790 66.7772 -14.7735 52.0037
Hel 4714.144 4713.1460 63.4804 -14.7735 48.7069
Hp 4862.400 4861.3615 64.0425 -14.7735 49.2691
Hel 4922.968 4921.9310 63.1631 -14.7735 48.3896
Hel 5016.677 | 50156780 | 59.7112 -14.7735 44.9377
Hel 5048.805 5047.7400 63.2518 -14.7735 48.4783
Hel 5876.786 | 5875.6148 | 59.7582 -14.7735 44.9847
Ho 6564.096 6562.8518 56.8352 -14.7735 42.0617
Hel 6679.498 6677.9958 67.4375 -14.7735 52.6640
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ANy armenay | anwen | anwdaly | aowdaluows | anwdaly | anwdalu i
HID i | dunamsal | adudd R | dsvesddana | uundegni daunde
() (Beanson) | (0v@asen) | (AN.AUN) (M. 31R) (M. 3uM) (NU.3UR)

HD 37058 Hy 4340.996 4340.4620 36.8829 -13.6585 23.2244 31.5767 £5.9838
2458499.023 | Hel 4388.677 | 4387.9290 | 51.1048 -13.6585 37.4463

Hel 4472.198 4471.4790 48.2056 -13.6585 34.5471

Hel 4713.865 4713.1460 45.7339 -13.6585 32.0754

Hp 4861.951 4861.3615 36.3535 -13.6585 22.6950

Hel 4922.754 4921.9310 50.1285 -13.6585 36.4700

Hel 5016.410 5015.6780 43.7524 -13.6585 30.0939

Hel 5048.501 5047.7400 45.1968 -13.6585 31.5383

Hel 5876.532 5875.6148 46.7984 -13.6585 33.1399

Ho 6563.696 | 6562.8518 |  38.5632 -13.6585 24.9047

Hel 6679.218 6677.9958 54.8676 -13.6585 41.2091
HD 37058 Hy 4341.055 4340.4620 40.9580 -13.8336 27.1244 31.0504 £5.6537
2458499.087 Hel 4388.703 4387.9290 52.8812 -13.8336 39.0476

Hel 4472177 4471.4790 46.7977 -13.8336 32.9641

Hel 4713.835 | 4713.1460 | 43.8257 -13.8336 29.9921

Hp 4861.955 4861.3615 36.6001 -13.8336 22.7665

Hel 4922.741 4921.9310 49.3366 -13.8336 35.5030

Hel 5016417 | 50156780 | 44.1708 -13.8336 30.3372

Hel 5048.475 5047.7400 43.6526 -13.8336 29.8190

Hel 5876.514 5875.6148 45.8800 -13.8336 32.0464

Hg 6563.647 6562.8518 36.3248 -13.8336 22.4912

He I 6679.183 6677.9958 53.2964 -13.8336 39.4628
HD 37058 Hy 4341.051 43404620 |  40.6817 -14.0215 26.6602 31.6865 £5.6276
2458499.148 Hel 4388.712 4387.9290 53.4961 -14.0215 39.4746

Hel 4472.176 4471.4790 46.7306 -14.0215 32.7091

Hel 4713.841 4713.1460 442073 -14.0215 30.1858

Hp 4862.001 4861.3615 39.4369 -14.0215 25.4154

Hel 4922.754 4921.9310 50.1285 -14.0215 36.1070

Hel 5016.434 5015.6780 45.1869 -14.0215 31.1654

Hel 5048.468 5047.7400 43.2369 -14.0215 29.2154

Hel 5876526 | 5875.6148 |  46.4922 -14.0215 32.4707

Ho 6563.676 6562.8518 37.6496 -14.0215 23.6281

Hel 6679.233 6677.9958 55.5410 -14.0215 41.5195
HD 37058 Hy 4341.021 4340.4620 38.6097 -14.0546 24.5551 31.3477 £5.9893
2458500.022 He I 4388.618 4387.9290 47.0738 -14.0546 33.0192

Hel 4472166 | 44714790 |  46.0602 -14.0546 32.0056

Hel 4713.906 4713.1460 48.3418 -14.0546 34.2872

Hp 4861.970 4861.3615 37.5252 -14.0546 23.4706

Hel 4922763 | 49219310 |  50.6766 -14.0546 36.6220
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ANy armenay | anwen | anwdaly | aowdaluows | anwdaly | anwdalu i
HID i | dunamsal | adudd R | dsvesddana | uundegni daunde
() (Beanson) | (0v@asen) | (AN.AUN) (M. 31R) (M. 3uM) (NU.3UR)

Hel 5016.443 5015.6780 45.7248 -14.0546 31.6702
Hel 5048.464 | 5047.7400 |  42.9993 -14.0546 28.9447
Hel 5876.539 5875.6148 47.1555 -14.0546 33.1009
Ho, 6563.680 6562.8518 37.8323 -14.0546 23.7777
Hel 6679.275 6677.9958 57.4265 -14.0546 43.3719

HD 37058 Hy 4341.063 4340.4620 41.5106 -14.2249 27.2857 31.3058 £5.5060
2458500.084 Hel 4388.654 4387.9290 49.5334 -14.2249 35.3085
Hel 4472.158 4471.4790 45.5238 -14.2249 31.2989
Hel 4713.862 4713.1460 45.5431 -14.2249 31.3182
Hp 4861.994 | 48613615 |  39.0052 -14.2249 24.7803
Hel 4922.758 4921.9310 50.3721 -14.2249 36.1472
Hel 5016.420 5015.6780 44.3501 -14.2249 30.1252
Hel 5048.451 5047.7400 42.2272 -14.2249 28.0023
Hel 5876.553 5875.6148 47.8699 -14.2249 33.6450
Hg 6563.683 6562.8518 | 37.9693 -14.2249 23.7444
Hel 6679.264 6677.9958 56.9327 -14.2249 42.7078

HD 37058 Hy 4341.045 4340.4620 40.2673 -14.4066 25.8607 31.6045 £6.1946
2458501.004 | Hel 4388.768 | 4387.9290 | 57.3221 -14.4066 42.9155
Hel 4472.170 4471.4790 46.3284 -14.4066 31.9218
Hel 4713.876 4713.1460 46.4336 -14.4066 32.0270
Hp 4861.999 4861.3615 39.3136 -14.4066 24.9070
He I 4922.792 4921.9310 52.4430 -14.4066 38.0364
Hel 5016.423 5015.6780 |  44.5294 -14.4066 30.1228
Hel 5048.437 5047.7400 41.3958 -14.4066 26.9892
Hel 5876.472 5875.6148 43.7370 -14.4066 29.3304
Hg, 6563.726 6562.8518 39.9336 -14.4066 25.5270
He I 6679.208 6677.9958 54.4187 -14.4066 40.0121

HD 37058 Hy 4341.026 4340.4620 38.9550 -14.5744 24.3806 32.0200 £5.8598
2458501.069 Hel 4388.726 4387.9290 54.4526 -14.5744 39.8782
Hel 4472.175 4471.4790 46.6636 -14.5744 32.0892
Hel 4713859 | 4713.1460 | 453522 -14.5744 30.7778
Hp 4862.009 4861.3615 39.9302 -14.5744 25.3558
Hel 4922.781 4921.9310 51.7730 -14.5744 37.1986
Hel 5016.444 5015.6780 45.7846 -14.5744 31.2102
He I 5048.489 5047.7400 44.4841 -14.5744 29.9097
Hel 5876552 | 5875.6148 | 47.8188 -14.5744 33.2444
Hg 6563.737 6562.8518 40.4361 -14.5744 25.8617
Hel 6679.263 6677.9958 56.8878 -14.5744 42.3134
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ANy armenay | anwen | anwdaly | aowdaluows | anwdaly | anwdalu i
HID i | dunamsal | adudd R | dsvesddana | uundegni daunde
() (Beanson) | (0v@asen) | (AN.AUN) (M. 31R) (M. 3uM) (NU.3UR)

HD 37058 Hy 4341.077 4340.4620 42.4775 -14.7692 27.7083 32.5041 £5.2795
2458501.133 | Hel 4388.686 | 4387.9290 | 51.7197 -14.7692 36.9505

Hel 4472.183 4471.4790 47.1999 -14.7692 32.4307

Hel 4713.862 4713.1460 45.5431 -14.7692 30.7739

Hp 4862.019 4861.3615 40.5469 -14.7692 25.7777

Hel 4922.790 4921.9310 52.3212 -14.7692 37.5520

Hel 5016.439 5015.6780 45.4857 -14.7692 30.7165

Hel 5048.503 5047.7400 45.3156 -14.7692 30.5464

Hel 5876.599 5875.6148 50.2169 -14.7692 35.4477

Hq 6563.757 | 6562.8518 | 413497 -14.7692 26.5805

Hel 6679.284 6677.9958 57.8305 -14.7692 43.0613
HD 37059 Hy 4341.224 4340.4620 52.6307 -13.6804 38.9503 45.5566 £15.6171
2458499.033 Hp 4862.140 4861.3615 48.0088 -13.6804 34.3284

Hg, 6564.539 6562.8518 77.0715 -13.6804 63.3911
HD 37059 Hy 4341302 | 43404620 | 58.0181 -13.8577 44.1604 | 485021 10.4966
2458499.096 Hp 4862.249 4861.3615 54.7306 -13.8577 40.8729

Ho, 6564.479 6562.8518 74.3307 -13.8577 60.4730
HD 37059 Hy 4341325 | 43404620 | 59.6067 -14.0461 455606 | 42.5934 +11.0275
2458499.156 Hp 4862.082 4861.3615 44.4320 -14.0461 30.3859

Ho, 6564.294 6562.8518 65.8799 -14.0461 51.8338
HD 37059 Hy 4341.062 4340.4620 41.4415 -14.0774 27.3641 40.0473 £18.9301
2458500.032 Hp 4862.092 4861.3615 45.0487 -14.0774 30.9713

Hg 6564.513 6562.8518 |  75.8839 -14.0774 61.8065
HD 37059 Hy 4341.289 4340.4620 57.1202 -14.2514 42.8688 48.4821 £9.0242
2458500.094 Hp 4862.301 4861.3615 57.9374 -14.2514 43.6860

Hg, 6564.453 6562.8518 73.1430 -14.2514 58.8916
HD 37059 Hy 4341.113 4340.4620 44.9640 -14.4265 30.5375 38.4909 £7.2383
2458501.014 Hp 4862.248 4861.3615 54.6690 -14.4265 40.2425

Ho 6564.146 6562.8518 59.1192 -14.4265 44.6927
HD 37059 Hy 4341.002 4340.4620 37.2973 -14.6004 22.6969 41.6511 £16.7174
2458501.079 | Hp 4862376 | 48613615 | 62.5625 -14.6004 47.9621

Ho 6564.360 6562.8518 68.8948 -14.6004 54.2944
HD 37059 Hy 4341.336 4340.4620 60.3664 -14.794 45.5724 55.8455 +15.2209
2458501.142 Hp 4862.390 4861.3615 63.4259 -14.794 48.6319

Ho 6564.781 6562.8518 88.1261 -14.794 73.3321
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ANy ANuEMAAY | AnwenaY Al AU lunn A lu
HID 519 dunamsal #1484 UHAA Aavosrdang uuNAIgNs
() (GEGRERID) (GEGRERID) (MUAUN) (ML.AUT) (M.AUT)
HD 294264
2458499.048 6564.572 6562.8518 78.5790 -13.7568 64.8222
2458499.111 6564.662 6562.8518 82.6902 -13.9430 68.7472
2458499.171 6564.785 6562.8518 88.3088 -14.1302 74.1786
200047 | Ho . 6562.355 6562.8518 -22.6939 -14.1549 -36.8488
2asss00108 | 6562.937 6562.8518 3.8919 -14.3329 -10.4410
2458501.030 6564.431 6562.8518 72.1381 -14.5040 57.6341
2458501.094 6564.553 6562.8518 77.7111 -14.6832 63.0279
2458499.048 6563.185 6562.8518 15.2206 -13.7568 1.4638
2458499.111 6563.362 6562.8518 23.3060 -13.9430 9.3630
2458499.171 6563.126 6562.8518 12.5255 -14.1302 -1.6047
2458500.047 i{a £ 6564.496 6562.8518 75.1073 -14.1549 60.9524
2458500108 | O 6564.310 6562.8518 66.6108 -14.3329 52.2779
2458501.030 6563.159 6562.8518 14.0329 -14.5040 -0.4711
2458501.094 6563.124 6562.8518 12.4341 -14.6832 -2.2491
ANy anwemaay | Ao | anwdaly | awaluiws | anwsalu ANty
HID 1 | dunamsal | aaudude | uwade | devesdduna | uwadeqns nudunde
() (Pv@nsen) | (Beansen) | (AN.AUN) (M. 3UR) (M. Auh) (N 3uR)
2MASS 103352 | 6563.673 6562.8518 | 37.5125 -13.7946 237179 | 27973616.0184
174-0453118
susga0o0ge | Hel | 6679.021 6677.9958 | 46.0238 -13.7946 32.2292
IMASS J05352 | ¢ 6563.688 6562.8518 38.1977 -13.9865 242112 28.7079 £6.3592
174-0453118
susgago 3] | Hel |  6679.047 6677.9958 | 47.1910 -13.9865 33.2045
ZMASS J05302 1 6563.670 6562.8518 37.3755 -14.1694 232061 27.3956 £5.9248
174-0453118
susgaoo00 | Hel |  6679.015 6677.9958 | 45.7544 -14.1694 31.5850
ZMASS J05352 1 ¢ 6563.680 6562.8518 37.8323 -14.1905 23.6418 29.6006 +8.4270
174-0453118
Susgsoo0g | Hel | 6679.104 6677.9958 | 49.7499 -14.1905 35.5594
IMASS J05352 | 4 6563.703 6562.8518 | 38.8829 -14.5381 243448 | 282744%5.5572
174-0453118
sasssoloso | Hel | 6679.037 6677.9958 | 46.7421 -14.5381 32.2040
IMASS 105352 | 6563.732 6562.8518 | 40.2077 -14.7302 25.4775 29.0589 £5.0649
174-0453118
sasssoLlls | Hel | 6679.051 6677.9958 | 47.3706 -14.7302 32.6404
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MANHIN A

A ~ J Y A
AITNYIINAUNBDITYN-01INOHD 13O

P ANUEIAAY Y AY (N AMMEIAALY A AmEIAGY
005IA0T | WALYA . 2951A07 | WALYA i 0031A05 | WALYD .
(890 50%) (B3N 50) (B9 TY)
1 619.1494 4042.894 5 924.0181 4266.287 8 115.7052 4331.201
1 634.4493 4044.420 5 986.8610 4272.169 8 247.6650 4348.064
1 718.5995 4052.921 5 1046.034 4277.525 8 408.5502 4367.832
1 919.3065 4072.004 6 381.2346 4259.363 8 433.0117 4370.753
1 1017.049 4080.707 6 440.6838 4266.287 8 477.0732 4375.952
2 288.7892 4052.921 6 491.5887 4272.169 8 508.8042 4379.667
2 499.0038 4076.628 6 538.9607 4277.525 8 555.6149 4385.057
2 526.4402 4079.576 6 747.9492 4300.098 8 698.7493 4400.986
2 536.5487 4080.707 6 837.4108 4309.239 8 941.8722 4426.001
2 725.9161 4100.341 6 1070.022 4331.201 8 985.3106 4430.189
2 761.8284 4103.912 6 1096.730 4333.562 8 1024.071 4433.838
2 853.6498 4112.754 6 1117.064 4335.338 8 1084.907 4439.461
2 1064.171 4131.722 7 66.32195 4272.169 8 1192.159 4448.879
3 570.7296 4112.754 7 288.0059 4300.098 9 438.0347 4426.001
3 833.9360 4131.722 7 552.2491 4331.201 9 473.1117 4430.188
3 1090.085 4158.588 7 573.2836 4333.561 9 503.9117 4433.838
4 376.6589 4158.588 7 589.1951 4335.338 9 552.0492 4439.461
4 425.6953 4164.180 7 678.7607 4345.168 9 634.6649 |  4448.879
4 584.8442 4181.885 7 705.6878 4348.064 9 876.4223 4474.762
4 741.7869 4198.317 7 744.6995 4352.205 9 946.9951 4481.811
4 765.1541 4200.674 7 840.6452 4362.066 9 999.7295 |  4486.896
4 868.9819 4210.923 7 898.5378 4367.832 10 378.7346 4474.762
4 1056.703 4228.158 7 928.4952 4370.753 10 4362307 |  4481.811
4 1162.834 4237.219 7 934.4004 4371.329 10 614.8951 |  4502.927
5 552.9839 4228.158 7 982.9107 4375.954 10 683.8722 4510.729
5 636.4067 4237.219 7 1022.672 4379.667 10 868.3606 |  4530.552
5 852.0953 4259.363 7 1081.918 4385.057 10 1013.645 4545.052
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P ANMEIAAY P ANUEIAAY PR AEIARY
003I1A0F | WALYA . 2031IA03 | WALYA . 2031A03 | WALYD .
(93an50) (93an50) (83anTOU)
11 212.0501 4510.729 16 747.8951 4889.042 22 1009.727 5358.707
11 483.4691 4545.052 16 885.7567 4904.749 22 1147.842 5374.822
11 647.5256 4564.404 16 1160.599 4933.209 23 710.2994 5403.199
11 781.3432 4579.350 17 163.5002 4879.863 23 770.9268 5410.768
11 880.6330 4589.897 17 227.7303 4889.042 23 857.3967 5421.352
11 967.5995 4598.763 17 340.9739 4904.749 23 1118.117 5452.219
11 1078.934 4609.567 17 555.6995 4933.209 24 466.1501 5452.219
12 32.5426 4545.052 17 817.3494 4965.080 24 743.6372 5490.120
12 288.0089 4579.350 17 879.4996 4972.160 24 787.6995 5495.874
12 370.0232 4589.898 18 278.3231 4965.080 24 814.0995 5499.255
12 440.4232 4598.763 18 607.2994 5009.334 24 868.3494 5506.113
12 528.3568 4609.567 18 669.6495 5017.163 25 199.3002 5495.874
12 767.0377 4637.232 18 729.9495 5024.612 25 264.4001 5506.113
12 1122.100 4673.661 18 1061.399 5062.037 25 386.6001 5524.957
13 66.23848 4609.567 18 1119.651 5067.973 25 617.9495 5558.702
13 429.4617 4657.901 19 148.3166 5016.536 25 757.0182 5577.685
13 556.8328 4673.661 19 464.8205 5062.037 25 828.1902 5587.026
13 803.7567 4702.320 19 730.8787 5096.485 25 841.5496 5588.750
13 818.7760 4703.989 19 886.6591 5115.045 25 911.0107 5597.476
13 1004.200 4723.438 19 914.4496 5118.202 25 935.1311 5600.465
13 1038.461 4726.868 19 1133.295 5141.783 25 940.3996 5601.122
13 1091.634 4732.054 19 1168.269 5145.307 25 986.7983 5606.733
13 1132.345 4735.906 20 318.9255 5115.045 26 289.3848 5597.476
14 483.3502 4726.868 20 511.6502 5141.783 26 348.2814 5606.733
14 524.7722 4732.054 20 537.8378 5145.307 26 644.5995 5650.702
14 555.9377 4735.906 20 605.3792 5154.244 26 876.2996 5681.900
14 802.5229 4764.865 20 638.8672 5158.604 26 953.7495 5691.661
14 926.9688 4778.294 20 694.7639 5165.771 26 1198.726 5720.183
14 1207.249 4806.021 20 874.8442 5187.745 27 252.6664 | 5681.900
15 14.4000 4726.868 21 302.5731 5187.745 27 313.2098 | 5691.661
15 286.6502 4764.865 21 603.6826 5229.794 27 497.2081 5720.183
15 605.4723 4806.021 21 613.8664 5231.16 27 628.4493 |  5739.520
15 746.2308 4822.855 21 729.7995 5246.198 27 778.6995 5760.551
15 972.8378 4847.810 21 1027.849 5281.629 27 954.4558 5783.536
15 1153.761 4865.477 21 1075.800 5286.887 27 1107.800 |  5802.080
16 417.7887 4847.810 22 446.0742 5286.887 27 1125.526 5804.141
16 557.7993 4865.913 22 634.5609 5311.998 28 420.8398 |  5802.080
16 670.8222 4879.863 22 677.1583 5317.497 28 434.0294 | 5804.141
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P ANMEIAAY P ANUEIAAY PR AEIARY
003I1A0F | WALYA . 2031IA03 | WALYA . 2031A03 | WALYD .
(93an50) (93an50) (83anTOU)
28 632.9391 5834.263 32 629.5297 6243.120 36 870.1954 6752.833
28 817.7495 5860.310 32 999.8995 6296.872 36 962.5878 6766.612
28 988.5496 5882.624 32 1082.399 6307.657 37 139.7387 6752.833
28 1036.471 5888.583 33 286.6001 6296.872 37 210.1305 6766.612
29 187.1001 5860.310 33 348.0617 6307.657 37 536.4996 6827.249
29 320.6502 5882.624 33 826.1836 6384.717 37 736.0494 6861.269
29 357.2731 5888.583 33 926.8901 6399.207 37 797.8722 6871.289
29 505.1232 5912.085 33 954.1836 6403.013 37 850.3491 6879.583
29 614.8878 5928.816 33 1019.084 6411.899 37 898.6993 6887.088
29 865.4426 5964.472 33 1052.211 6416.307 37 905.9722 6888.174
29 918.7995 5971.601 33 1067.798 6418.370 37 1062.453 6911.227
29 934.6878 5973.665 33 1171.257 6431.555 38 70.79996 6871.289
29 1041.349 5987.302 34 141.4002 6384.717 38 270.7002 6911.227
30 350.5502 5987.302 34 314.0961 6416.307 38 408.8502 6937.664
30 513.8502 6013.680 34 460.1162 6441.899 38 483.4001 6951.478
30 587.7493 6025.150 34 471.5502 6443.86 38 531.5493 6960.250
30 633.5993 6032.132 34 551.0967 6457.282 38 560.4493 6965.431
30 670.9296 6037.697 34 607.1994 6466.553 38 951.5993 7030.251
30 708.1994 6043.223 34 710.6493 6483.083 38 1210.399 7067.218
30 733.3494 6046.897 34 914.9995 6513.846 39 175.1501 7030.251
30 773.7995 6052.723 35 592.8495 6583.906 39 361.0117 7067.218
30 820.8495 6059.373 35 620.8992 6588.538 39 449.4953 7084.169
30 859.6469 6064.751 35 638.7493 6591.479 39 463.1076 7086.705
30 982.4493 6081.243 35 899.0641 6632.083 39 575.5952 7107.478
30 1179.849 6105.635 35 940.9992 6638.221 39 678.7607 7125.817
31 79.13766 6043.223 35 951.5493 6639.740 39 803.4493 7147.042
31 169.5559 6059.373 BS 979.1992 6643.698 39 875.7108 7158.839
31 441.4082 6105.635 35 1074.549 6656.938 39 1198.999 7206.979
31 498.6262 6114.923 35 1102.299 6660.676 40 48.04996 | 7147.042
31 695.0721 6145.441 35 1145.349 6666.359 40 338.4001 |  7206.979
31 881.0049 6172.278 36 206.5502 6638.221 40 644.8495 7265.172
31 886.7890 6173.096 36 235.2001 6643.698 40 688.2994 |  7272.936
31 956.8107 6182.622 36 325.8740 6660.676 40 917.5608 7311.716
31 1100.000 6201.100 36 356.9232 6666.359 40 944.3494 7316.005
32 206.5688 6172.278 36 402.6377 6674.697 40 1193.649 |  7353.292
32 210.9893 6173.096 36 416.8387 6677.282 41 120.9270 7311.716
32 439.8501 6212.503 36 456.0502 6684.287 41 140.7920 | 7316.003
32 460.6002 6215.938 36 538.9140 6698.869 41 319.4885 |  7353.292
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P ANMEIAAY P ANUEIAAY PR AEIARY
003I1A0F | WALYA . 2031IA03 | WALYA . 2031A03 | WALYD .
(93an50) (93an50) (83anTOU)
41 412.9002 7372.118 42 725.2361 7589.315 45 287.7887 8014.786
41 473.1617 7383.980 42 1068.343 7647.379 45 463.8502 8053.309
41 519.6113 7392.980 43 343.3032 7678.126 45 710.3723 8103.693
41 622.1492 7412.336 43 567.9490 7723.761 45 770.5608 8115.311
41 693.0525 7425.294 43 921.1311 7788.934 46 249.9246 8186.911
41 749.4682 7435.368 43 976.8213 7798.364 46 575.6108 8264.522
41 961.4797 7471.164 43 1074.172 7814.323 46 770.0195 8304.425
41 1175.795 7503.869 43 1095.913 7817.770 47 338.0002 8408.210
42 139.0002 7471.164 44 545.1994 7891.075 47 409.7002 8424.647
42 199.7543 7484.325 44 842.3963 7948.176 47 871.4723 8521.442
42 291.3346 7503.869 44 1189.684 8006.157 48 576.7995 8667.944
42 322.5002 7510.408 45 131.5459 7978.973 48 622.6995 8678.408
42 343.0002 7514.652 45 249.5116 8006.157 48 1042.628 8761.687
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MANHIN 3

v ~
ATAIN
1 M350 (pe) 3.26 Ve
1 Yuds (ly) 9.46072 x 10" 1A
AMUSLEN () 2.99792 x 10° 1A IADIUIN
3 4 1T A =1
a2 lan (v) 2.978 x 10* A TABIUN
17 (v) 31,557,600 3119
T 3.14159265
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