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B F—5iE

Kurucz (CENUFIATDERD,
R wi(nm). log df. J. E(cm-1). J'\ E'(cm-1). code. V IR, V'SAL. isotope
T\ [RFDIZELFERk,

Molecule lists in /LINESMOL have the format

1 70

T SENETISAS AN PTG GG T T

433.0318 -3.524 19.5-10563. 271 20.5 -33649. 772 106X02F2  A02F1 13

wi(hm log gf J E(m-1) J FE (em1) code V v iso
label  label’

FORMAT (F10. 4. F7.3,F5.1,F10. 3, F5.1,F11. 3, 14, A1, 12, A1, 11, 3X, A1, 12, A1, 11, 3X, 12)

The code for the diatomic molecules is two 2-digit element numbers in ascending order.

The labels consist of the electronic state, the vibrational level, the lambda-doubling component, and the spin
state.

Sometimes two characters are required for the electronic state and the format becomes ,A2,12,A1,11,2X,.
Negative energies are predicted or extrapolated.

TIRFDFOI-RE, 2 HOERESZFIEC 2 DWAZEDTY.

NS, EBFIRAE, IRBVERL. SAFMENIRTY . RAEARRETRERRENE T,

BEFIRRECE 2 XENRERZENSHD. Z2ORIE. A2,12,A1,11,2X, ([CI2DFT,
BOIRF—-EFRIFEINFEINTED,

A sample program RMOLEC.FOR for reading the lines is given in /LINES.

The molecular lines can be rewritten in the atomic format and merged with the atomic lines but I have not
done it.

They can also be rewritten in binary so they can be read quickly.

A program MOLBIN.FOR for that is also given in /LINES.

ITEFHHITIHOY > TIVTTI 5L RMOLEC.FOR A /LINES (CHEENTWVEY,
PFHEIRFRICESRR TR FRGEETDEETEFIN, FFENZITOTLEFEA.
JAFUTESHRBEETEDZD T, FIEGHIBEN TEET,

ZOzHOT0Y5L MOLBIN.FOR & /LINES (C&HDET,

*) RMOLEC.FOR
ROTPAIWHRE. SNMEINMONS T ERTR, BAED)SA—FROEN: - -

READ (93) NLINES, LENGTH, IFVAC, IFNLTE, N19, TURBV, DECKJ, IFPRED,
TWLBEG, WLEND, RESOLU, RATIO, RATIOLG, CUTOFF, LINOUT



WTiO 5t7—4 : tioschwenke.bin/ tioschwenke.asc — Kurucz ® HP »*5 590MB. 37,744,499 13

340.0136 -4.627 23.0 4228.699 24.0 33630. 848822X04p1  C19m1 48
340.0136 -4.627 23.0 4228.699 24.0 33630. 848822X04m1  C19p1 48
340.0655 4. 610 24.0 4253.442 25.0 33651. 116822X04m1  C19p1 48
340.0655 4. 610 24.0 4253.442 25.0 33651. 116822X04p1  C19m1 48
340.0916 -4.616 25.0 4379.694 26.0 33775.091822X04p2  C19m2 48
340.0916 -4.616 25.0 4379.694 26.0 33775.091822X04m2  C19p2 48

567 —% schw46.asc.txt/-- schw50.asc.txt

5 DOEMIZTERICDOWVTO Schwenke OIR)LEF—-LAILDT—4

11838. 95605 OEOOp1 1 2.331E+05
12755.66932 OEO1p1 2 2. 191E+05
13661. 77927 OE02p1 3 2.082E+05
14557.29432 OEO3p1 4 1.985E+05
15442.21410 OEO4p1 5 1.889E+05

- 557 —4 tioschwenkepartfn.dat

DECREEB L, IEANER

T 46Ti0 47Ti0 48Ti0 49Ti0 50Ti0
10 28. 829 28.970 29.107 29. 240 29. 369
20 54. 866 55. 151 55.425 55. 692 55. 950
30 81.572 82. 002 82.417 82. 821 83. 212
40 110. 039 110. 625 111.190 111,741 112.273
50 141.079 141.834 142. 564 143.273 143. 960

-Kurucz CDROM No. 24: TiO linelist from Schwenke (1998)

This CD contains the TiO linelist described by David W. Schwenke in Faraday Discussion, 109, pp 321-
334, 1998.
Transitions among the states X, a, E, d, A, g, b, B, D, h, C, ¢, and f are computed up through V 19 and J 300
for isotopomers 46Ti160, 47Ti160, 48Ti160, 49Ti160, and 50Ti160.
I have edited the data into one large file SCHWENKE.BIN containing lines packed 16 bytes per line and 8000
bytes per block as was done for my old TiO file on CDROM 15.
The linelist was edited down to fit on one CD.
There are 37,744,499 lines in one 576MB file.
Each record has wavelength, log gf, the lower energy (in whole cm-1), and indices for the lower and the upper
energy levels.
ZO CD I(C(Z. Faraday Discussion. 109, 321 ~ 334 -2, 1998 £E(C David W. Schwenke (C&oTERBAENZ TiO



FAZAMEFNTVET,

4REE X. a. E. d. A. g. b. B.D. h. C. c. f BDB®I(E. 741YNRY— 46Ti160. 47Ti160. 48Ti160. 49Ti160. HLU
50Ti160,

CDROM 15 (CH2d0 TiO J7AIVDIBEEEIRIC, T—%% 1 DOAERT7AIL SCHWENKE.BIN (CHRELFEUZ. COT7A
JUCE 1 17HIED 16 N1~ JOvIéHizh 8000 /N1 MisEDIAFNIATHEFN TLET,

FAVUZANT 1 D CD ([CYRFEBRLSIHRESNF LU,

1 20 576MB J7AIUCIE 37,744,499 {TH&HDET,

ZLI-RIZE R, log df. FAIRILF— (cm-1 B£I), BLU IS LU LATRILF— LALDA > TYIZANEFENTOE
ER

There are 269300 eigenvalues for each isotope.
These are listed in ASCII files ESCHW46.ASC, ESCHW47.ASC, ESCHW48.ASC, ESCHW49.ASC, and
ESCHW50.ASC with the J and the strongest eigenvector component label for each level.
Schwenke's parities 1 and 2 are labelled p and m standing for plus and minus.
There are no observed energies.
I will eventually put in FTS laboratory energies where they exist.
The program ESCHWENK.FOR is run by the user to merge the energy files into one binary file ESCHWENK.BIN.
BREAHMANCIE 269300 OEEENHDET
ZN5(E ASCIT J74)L ESCHW46.ASC. ESCHW47.ASC. ESCHW48.ASC. ESCHW49.ASC., $&U' ESCHW50.ASC
([CUZREN., BLANILD I BLUEROEBAINL IR—% 8 SNUMSFSNEY,
2291 0)UT4 1 & 2 (L& TIRERAFTRAZRT p & m EVSINUDMFNTVET,
gRAlEN IR —(F3HDER A
FNIERIREVC(E. FTS DIARZENMFEI DIHPACEDIRIIF—ZIRATEDEDTT,
704354 ESCHWENK.FOR (. IRILF— TrAIL%E 1 D2O)\AFY J74)L ESCHWENK.BIN (CX—>93feshlc1—H—I(C
O TEITENET,

The data in file SCHWENKE.BIN are sufficient for computing opacities.
They can be used with my spectrum synthesis program SYNTHE, distribution function program DFSYNTHE, or
opacity sampling model atmosphere program ATLAS12.
The program RSCHWENK.FOR reads SCHWENKE.BIN and ESCHWENK.BIN and regenerates all the information
for each line for detailed line identification in SYNTHE.
RSCHWENK.FOR can be used as a guide for programming other applications.
The file SCHWENKE.BIN is packed in Digital byte order.
On other computers it may be necessary to do byte rotation to read the integers.
That coding is included in RSCHWENK.FOR.

J74)l SCHWENKE.BIN DT —4E. NEREEETEIZDCTITI,

INBIE ZARINVERTTY 5L SYNTHE. £7B880095 4 DFSYNTHE. F(ERSEAEY > EFIVASIOISA
ATLAS12 TEATSEEY,
7045/ RSCHWENK.FOR (&, SCHWENKE.BIN & ESCHWENK.BIN %&tHHWD, SYNTHE TEEMR TZ:851 931z
(CEITOINTDIEHRZBEENRLET .
RSCHWENK.FOR (&, 07 Vr—23>% 000352279 21D H1 RV TERTEE T
J74)L SCHWENKE.BIN (&734)L N1k A-4-T/\wran T\,
DI 1—5 Tl B R FRHERDIHI\A N O—FT -2 %I TOBNDIHENHDET
ZOI1-T4>J(& RSCHWENK.FOR (C&FENTLEY,



A program for computing the partition function and the resulting table is also included.
DRI ZOREROT— I EETE I 2 T0I S LAEEFN TVET,

Under VMS the mount command to read the ASCII files is
$MOUNT/MEDIA=CDROM/UNDEFINED_FAT=(STREAM_CR:132) (cdreader): CDROM24 CDROM24
The mount command to read SCHWENKE.BIN is
$MOUNT/MEDIA=CDROM/UNDEFINED_FAT=(FIXED:NONE:16) (cdreader): CDROM24 CDROM24
I thank Dr. Schwenke for sending me the TiO data on 8mm tape. His email address is
schwenke@pegasus.arc.nasa.gov.
Robert Kurucz
19 January 1999

B TiO 557 —4 : tiototo.bin/tiototo.asc
WA
333.2375 =7.609 65.0 5271.745 66.0 35271.724 822X03e C19e 50 717 29999. 996
333.2375 =7.609 65.0 5271.745 66.0 35271.724 822X03f C19f 50 717 29999. 996
333.2377 -7.844 81.0 10085.004 80.0 40084.981 822X07e C26e 50 704 29999. 977

333. 2377 —7.844 81.0 10085. 004 80.0 40084.981 822X07f  C26f 50 704 29999. 977
333.2378 -7.976 78.0 12556. 088 79.0 42556.069 822X10f  C29f 50 749 29999. 971

M TiO 5t —4 : tioberkeley.dat

BB

TiO linelist from John G, Phillips
University of California, Berkeley

system 1 alpha G—X

2 beta c-a

3 gamma A-X

4 ganma ' B-X

5 delta b-a

6 1Sig-1Sig e-d
intensity

WL (Ang) A F om1 system band branch J

4113.696 44 0 24302.18 6 00 R 6
4113.696 44 0 24302.18 6 00 R



4113.696 44 0 24302.18 6 0,0 R 8
4113.696 44 0 24302.18 6 0,0 R 9

2. fEWA

B Krmgf-tio.for
tioschwenke.asc (FERIEF TR, 1 DRI TVBDTIRE. BENIZELOREN,
PTHEAD readmgf.for ZUEE, TiO [FRHFHIRVDT, TiO D FEEDT—FZEN (EChBIEFHTEON ?)

¢ —k- 2023.5. 3.
c based on Dr. Kurucz' s RMOLEC. FOR in his CD-ROM 18

c This program reads molecular |ine data from the ORIGINAL files
c contained in ASCLINES directory in KURUGZ CD-ROM 18

c

and write them out to a file in an appropriate format

C Ti0
NELION=366
FUDGE=0. 00
1S01=16
1502=46
X1=0.
X2=-1.101

CNTROESIC spshow (CHDBFACTES

WRITE (10, 222) CODE, WL=10., EXPOT, GFLOG, GAMMAR, GAMMAS, GAMMAW, 1SO
222 FORMAT (F9. 2, F10. 3,F8.3,F8.3,3F7. 2, 14)

B FtHd — tio-select.for

tioschwenke.asc (FRIEF TR 1 DRI TVBDTIFE., BENIZERDIEN,

JeE X, 5995A Hv5 5996A TM 1 A T&(C 9586 AN E k. CNZEFEBITEATSE spshow TEWVEL 1A TBUNENT, £]
SBIEDHEREERIRR,

ZI T ABSHDHINRIRENNEEEN D, T2, SNIETOENGDDEDEREE 1 IORRI N TIFRMEEKIC T E /I Tio #R7A°
ADTHKT. EEpE RATUED,

-k- 2023.5.4. mm oo
PEIHA TERORTNT> SV ILORWEDZAZFRET D,
AT > S )L DFHEHELDRUVNSEED T EBDN R 2.
spshow ARICUIDDITIP AL THTAARE BLEL 1 ATRUNENZO |
BN EASHIDNARERER], T T\ FIHEAT> S USFI8IR

c
c
c
c
c
C B L. gf IBIEFIEL TRIUKRET —9ZFEDHTUFD,



C E5(C. 0.05A FFEEDHTUED,
c -k- —

EVSHRE EE CTHERK.

822.00 5895.000 0.017 1.192 0.00 0.00 0.00 46
822.00 5895.050 0.028 1.157 0.00 0.00 0.00 49
822.00 5895.100 0.015 1.238 0.00 0.00 0.00 47
822.00 5895.150 0.032 1.188 0.00 0.00 0.00 47
822.00 5895.200 0.037 1.247 0.00 0.00 0.00 49
822.00 5895.250 0.074 1.286 0.00 0.00 0.00 46

1

822.00 5895.300 0.015 1.138 0.00 0.00 0.00 46
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ZMI T, 0.05A TRICAZHRCTHIZRDD . TRAZIFEDH Ik NSk ZIKED,



XX = —(logxk)*T/k
EL. SNz HDTEDOINRRFIRT> v ILERRT,
AIERUT I FMRIBEIRO TS,
UNU. BEEmAUARHMESB5S,
0373 6140-6160A DRI TR,

WA RIHRIC L FFMETM — molcog.for
FRRBHAR(FAEEH(C log(gfA) — xO. HiEhIClog(W, /1) %&ED, MEZENEIHHHEICI S/ ReE. ZOBB=ENTRELHU
BLTRECISTBET D, DFED,

log(W;/4) + Ay = log(gfA) — x0 + Ax

EEIBLT D,
INH5,

logW, =log(gf) + 2 log(A) — x6 + (Ax — Ay)
EUCEEHTEW, 23 Hlig 5ENTES.

Jel2U. (Ax — Ay) VI DATEENTRS.
CNICE O TEME THREIRDIEN TE S,

TiO lines and the fluxes of Betelgeuse (1)
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TiQ lines and the fluxes of Betelgeuse (2)
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