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ABSTRACT

We present new 21-cm neutral hydrogeni{tbbservations of spiral galaxies for the
2MASS Tully Fisher (2MTF) survey. Using the 64-m Parkes oadiescope multibeam sys-
tem we obtain 152 high signal-to-noise Kpectra from which we extract 148 high-accuracy
(< 5% error) velocity widths and derive reliable rotation veligs. The observed sample
consists of 303 souther (< —40°) galaxies selected from the 2MASS Redshift Survey
(2MRS) with K, < 11.25 mag,cz < 10,000 kms~! and axis raticb/a < 0.5. The Hi
observations reported in this paper will be combined wittv el spectra from the Green
Bank and Arecibo telescopes, together producing the maftramTully-Fisher survey ever
constructed (in terms of sky coverage). In particular, duiéstnear infrared selection, 2MTF
will be significantly more complete at low Galactic latituflé| < 15°) and will provide a
more reliable map of peculiar velocities in the local unseer

Key words. galaxies: distances and redshifts — galaxies: spiral —eradiission lines —
catalogs — surveys

1 INTRODUCTION An important application obtained from the combination of
galaxy photometry and Hspectra is the infrared Tully-Fisher rela-
tion, which is an empirical relation between the luminosity ro-
tational velocity of spiral galaxies (Tully & Fisher 1977The near-
infrared Tully-Fisher relation has increased precisioarasptical
formulations |(Aaronson et al. 1982) and can be calibratedovi-
mary distance indicators such as Cepheids or the Tip of tltk Re
Giant Branch|(Tully & Courtol$ 2012), it can be used to measur
redshift-independent distances of local spiral galaxiégh these
redshift-independent distances, we can calculate thdipeealoc-

ity field.

In the last few decades, a number of Tully-Fisher surveys
have been conducted, including those described in Giovahell|
(1997);| Springob et all (2007); Tully etlal. (2008). These Bp-

* E-mail: bartonhongtao@gmail.com ically limited by source selection criteria and sky coveragor

In the local Universe, the galaxy distribution reveals éaggruc-
tures such as walls, filaments and voids on scales up to 100
Mpc (de Lapparent et al. 1986; Jones et al. 2009; Scrimgea@lr e
2012). The gravitational effects exerted on individualagés by
this inhomogeneous distribution results in peculiar (khrbble)
motions that can be used to probe the underlying mass distrib
tion and constrain the cosmological models (Erdogdu&G06).
Much of our understanding of the local Universe comes fromi op
cal sky surveys. However, infrared and 21-cm surveys amease
ingly important because of lower dust extinction and théiser
correspondence to stellar luminosity and total mass, otispéy.
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instance, the SFI++ survey (Haynes et al. 1999a,b; Mastels e
2006;| Springob et al. 2007, and references therein), whidhe
largest Tully-Fisher survey to date, was selected optidall -band
and can only cover Galactic latitudgs$ > 15°. The part of the sky
not covered by SFI++ is known as the Zone of Avoidance (ZoA)
and is difficult to observe because of the effects of dust &elths
crowding in the plane of our Galaxy.

The 2MASS Tully-Fisher Survey (2MTF, Masters 2008;
Masters et al. 2008; Hong etlal. 2013) gets around this bygusin
infrared and 21-cm radio observations to improve our kndgge
and model of the mass distribution of the local Universe. BMT
is based on a source list selected from the 2 Micron All-Sky Su
vey Extended Source Catalog (2MASS XS$C, Jarrettlet al.|2000)
and combines high-quality infrared photometry and 21-ctation
widths for all bright inclined spirals in the 2MASS Redsl8ftrvey
(2MRS,|Huchra et al. 2012). The final 2MTF sample is expected
to contain about 3,000 high-quality IHidths, including new ob-
served H widths by our group using the Green Bank Telescope
(GBT) and Parkes radio telescopej tidths from the ALFALFA
survey (Giovanelli et al. 2005; Haynes elial. 2011) and higgdity
archival Hi widths.

In this paper, we present Hobservations of 303 southern
2MTF galaxies using the Parkes radio telescope. We descube
observations and data reduction processes in Selction 2edn S
tion[3, we discuss the statistical properties of the dataesno-
table detections are presented in Sediibn 4. We give the siynm
in the last section.

2 OBSERVATIONSAND DATA REDUCTION

The 2MTF survey aims to measure distances for all brightried
spirals in 2MRS. We selected galaxies from the 2MRS catdilay t
met the following criteria: totals; magnitudes<’s < 11.25 mag,

cz < 10,000 km s ', and axis ratiob/a < 0.5. In addition,
we added some galaxies witi; < 11.75 mag in order to in-
crease the number of Hletections at declinations south-efl0°.
The target list contains- 6,000 2MRS galaxies that meet our
selection criteria. By 2006, when we made our observatiam,pl
40% of the target galaxies already had archival rotatioritwigea-
surements for Tully-Fisher distances (mainly from_Theuregal.
1998 Springob et &l. 2005; Theureau et al. 2005), but with ue-
even sky coverage, especially in the southern hemisphersug-
plement these archival measurements, we obsewed00 galax-
ies with§ > —40° with the Green Bank Telescope to peak flux
limits S, > 10 mJy (Masters et al., in prep). Fér< —40° only
about 25% of the 1018 selected 2MRS galaxies had high-gualit

Table 1. Details of Parkes observations

Observing dates Observing hours  Number of galaxies

2006 Nov 3 - Nov 12 80 68
2007 May 20 - Jun 3 160 84
2007 Nov 1 - Nov 7 55 22
2007 Dec 5 - Dec 14 65 32
2008 May 12 - May 22 146 115
2008 Sep 24 - Oct 1 72 34
2011 Oct1-0Oct6 40 33
2012 Mar 11 - Mar 16 40 28

the data collected by this beam was used as a referencewspectr
for calibration of the on-galaxy spectrum.

Each galaxy was observed for a minimum of 35-min (i.e. each
of the 7 beams was on-source for 5-min), with the correlatding
a spectrum every 5 seconds. After a preliminary data reatuatin-
less the observer estimated the signal-to-noise (S/N)eoféhaxy
H 1 spectrum to be>10, the process was repeated. We define S/N as
the ratio of the peak Hflux per channel divided by the rms noise.
Galaxies with profiles which were deemed too weak to reach tha
S/N ratio in a reasonable time were not observed further.

The data were bandpass and Doppler corrected usig-
DATA (Barnes et al. 2001) with a MEDIAN estimator, all spectra
were corrected to the solar system barycenter. Griddingdeas
by GRIDZILLA, using a MEDIAN gridding algorithm. In order to
obtain identical H parameter measurements to the GBT observa-
tions (Masters et al., in prep.), we adopted the same GBTHRE r
tines. Using 3-channel Hanning smoothing we obtained ecitglo
resolution of 3.3 kms'and rms of 2 - 17 mJy.

The main source of radio frequency interference (RFI) was
the L3 beacon of the Global Position System (GPS) satelétg n
1381 MHz (equivalent tez ~ 8306 km s™*), which occurred ap-
proximately every 30-min. In order to avoid contaminatihg H1
spectra of galaxies with velocities near this RFI signal reduced
their on-source integration time from 35 to 21-min.

Of the 303 observed galaxies: 152 have spectra whose S/N and
spectrum profile are good enough for parameter measurements;
36 were poorly detected; and the remaining 115 galaxies n&re
detected. We report the raw and corrected gdrameters for the
152 well-detected galaxies in this paper. Figure 1 showsskye
distribution of all Parkes observed galaxies.

21 H | parameter measurements
2.1.1 Integrated line flux and errors

We measured integrated line flu¥s) from the smoothed and
baseline-subtracted profiles. We manually marked the gatieo

H1 width measurements already available. Of the remaining 754 spectrum where the Hemission line was present, and measured
galaxies, 303 were deemed not to be confused in the 15 arcmintnhe integrated line flux within these boundaries. A linesfregion

beam of the Parkes telescope, and were observed.

was also marked, and the baseline (and nejsg, in the spectrum)

The southern galaxies were observed in six semesters betwee yas measured in this part of the spectrum.

2006 and 2012 (see Taklk 1 for more details) using the 21-citir mu
beam receiver (Staveley-Smith et al. 1996). The multibeanmeta-

tor was used with a bandwidth of 8 MHz, divided into 1024 chan-
nels, providing a channel spacing of 1.6 km s*. During the

We adopted a jackknife method to estimate the error on the
H 1 flux. For each galaxy, we built 100 jackknife spectra by lagvi
out one percent of the original data each time. All 100 jadiekn
spectra were then measured automatically using IDL rositiaed

observation of each galaxy, the band was centered on the 2MRSthe errors in H flux were taken as:

redshift of the target galaxy. The observations were dorteeam
switching mode (MX mode) using the 7 high-efficiency central
beams of the receiver each with two orthogonal linear prdari
tions. In MX mode, the target galaxy was tracked in turn wible
beam. When a beam was not pointing at the galaxy (off position

N

>

i=1

o [u @

; _J21/2
—>(#7-7)| .

where N is the number of jackknife sampleg; is the measure-
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Figure 1. The distribution of Parkes observed galaxies. The blues stalicate the 152 well-detected galaxies; poorly-deteg@axies are plotted with red
squares; the black dots are the non-detected galaxieshitkeinhes trace the galactic latitudés= 5° andb = —5°. The center of the projection is at the

south pole, the latitude lines are plot in stepd 0f.

ment for theith jackknife spectrum, and’ = LN F L we
give a detailed description of jackknife error estimationAp-
pendixA2.

2.1.2 Systemic velocities and velocity widths

Systemic velocities and velocity widths are measured bgcsielg
two points on opposite sides of the ldmission profile. The veloc-
ity width is the velocity difference between the highest towlest
velocities ¢, andwv;, respectively) W = v, — v;. The systemic
velocity is the average of the two velocitie, = (vy + v1)/2.
The choice of measurement algorithm can affect accurapg-es
cially for the low S/N spectre. Koribalski etlal. (2004) uskd

until one finds a channel that exceeds the flux threshold. djrs
proach is adequate for most Tully-Fisher applicationsabse the
S/N for most Tully-Fisher galaxies is sufficiently large tthzmy
noise along the sides of the line profile does not greatly dicate
the width measurement. Nevertheless, to guard againsotssyil-
ity of noisy spectra perturbing our measurements;oéndv;, we
favour a width measurement algorithm that involves fittitrgight
lines to either side of the spectral line profile.

Giovanelli et al.[(1997) presented a method (firstimplemmént
in the Arecibo Observatory ANALYZ-GALPAC data reduction
software) which fits a straight line to either side of the esitis
profile between 15% and 85% of the peak valyfe £ o,ms),
then selected the left and right points at the 50% level ofpkiek

widths measured at both 50% and 20% level of the peak flux den- value from the fitted linesi{’rs0). The method was later used by

sity (Wpso and Wpqg). IHaynes et al.l (2011) adopted algorithms

Springob et al. (2005), who updated the instrumental anocitgl

which measured the widths at the 50% level of each of the two resolution correction. This represents our “favoured apphn” to

peaks Wapso).
Separate from the question of which flux level at which to

measuring the line width.
We measured systemic velocities and velocity widths using a

mark the two sides of the profile, there is the question of what modified version of the GBTIDL routinawv.pro(see Masters et

method one uses to decide whidiannelcorresponds to the given
flux. The most commonly used method involves either staftiom

the two peaks of the profile and moving outwards from the eentr
until one finds the first channel below the desired flux thrisho
or starting from the outside of the line profile, and movingamnds
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al. in prep. who also use this). This routine providesgdrameter
measurements using five different algorithfiBis, is the width
measured at 50% of the value if — 0,5 0N a linear fit of both
sides of the profileiVss50 is the width measured at 50% of the
mean flux of the profile}V2pso is the width measured at 50% of
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Figure 2. 28 Hi spectra of Parkes observed galaxies. The 2MASS name is givilie top of each spectrum. All spectra are baseline subtradll 152
spectra will be available in digital form @t http://ictérorg/2MTF:.
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each of the twaf, — o,ms values;Wpsq is the width measured at
50% of thef, — o,-ms Value; andiWps is measured at 20% of the
fr — orms vValue.Wgs is the only one of these width measure-
ments for whichv, andv; are measured by fitting a line to either
side of the profile. The measurementsvgfandwv; for Wapso are
made by starting at the peaks of the profile and moving outsyard
while the corresponding measurementsvgfand v; for Wasso,
Wpso, andW oo are made by starting from the outside of the spec-
tral line profile and moving inwards.

We report all five of these widths here, so comparison with
results in other databases can be made. However, in this, pege
base our values for the final corrected vallig.§ on the Wgsg
measurement. As Springob et al. (2005) pointed out, thisoesl
the dependence on the S/N of the spectra.

We applied four corrections /50 to obtain¥..: the instru-
mental correction, the cosmological redshift correctite, correc-
tion for the turbulent motions of Hgas, and the correction for the
inclination of the disk:

o WF50 — QAU)\ 1
We = ( 142 At) sini’ @
wherez is the redshift of the galaxyA, = 3.3 km s~ ! is the veloc-

ity resolution of the spectrum. As given by Springob et/al0%),
A is an empirically derived parameter for the instrumentaten
tion that depends on the S/N and smoothing method§3&e2 and
Table 2 of_Springob et al. (2005) for more information abduis t
correction).A; = 6.5 km s7! is the correction for turbulent mo-
tions (Springob et al. 2005). Finally, the inclinatibwas estimated
using the co-added axis rati/@) from the 2MASS isophotal pho-
tometry by:

2. _ (b/a) —

cos” i =

1—q3
where we adopfo = 0.2 as the intrinsic axis ratio for an edge-on
spiral and setin ¢ = 1 for objects withb/a below this value.

To estimate errors in the velocity parameters, we used a
Monte-Carlo method following Donley etlal. (2005). Everyaye
spectrum was smoothed by a Savitzky-Golay smoothing fitity
mock spectra were created for each galaxy by adding Poisssa n
to the smoothed spectrum template, with the rms of the nasmb
equal to the rms of the original spectrum. Then the error atasrt
as the standard scatters of the measurements of the fifty speck
tra. We further discuss this method and compare it with othear
estimating methods in the Appendix.

The errors on thé/ 5o width are also corrected using Equa-
tion 7 inlGiovanelli et al.|(1997), which contains the unaertties
on observations and all four corrections adopted for ctirgcthe
widths. We report the corrected width errey, () following the cor-
rected widths in the final data catalog.

; ©)

2.2 Catalog presentation

We present the measured parameters of 152 well-detectaxieml
in Table[2. The contents of Talilé 2 are as follows.

Column (1). — The 2MASS XSC ID name.

Column (2) and (3). — Right ascension (RA) and declination
(DEC) in the J2000.0 epoch from the 2MASS XSC.

Column (4). — The heliocentric redshiftzarrs from the
2MRS (km ).

Column (5). — The morphological type code following the
RC3 system. Classification comes from the 2MRS.

© RAS, MNRAS000, 110
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Column (6). — Co-added axis ratid fa) from the 2MASS
XSC.

Column (7). — The observed integrated 21-cm lithe flux
Fops (Jy kms™t).

Column (8). — The uncertaintyr of the observed integrated
H 1 line flux (Jy km s1).

Column (9). — The heliocentric systemic velocity; ; of the
H 1 emission profile, generated by the fitting algorithm disedss
in §[2.1.2, taken as the midpoint of the velocity at 50% level of
fp —rms, inkms™',

Columns (10-14). — The velocity widths of thelHine in
km s~!, using the five measuring algorithms discussef [h1.2.
The widths aréVrs0, Warso, Wapso, Weso and Weao respec-
tively.

Columns (15-29). — The observing error of five widths, es-
timated by the Monte-Carlo methoésso, €nrrs0, €2p50, €pso and
€p2o respectively, also in kms.

Column (20). — The corrected velocity widt.., in km s™*,
which accounts for all four corrections discussed; B.-1.3. The
correction is applied tdV #so only.

Column (21). — The uncertaingyy . of the corrected velocity
(km s™).

Column (22). — Peak signal-to-noise ratio of tha khe,
SIN= fp/0rms

Column (23). — Velocity width instrumental correction pa-
rameter\.

3 DATA CHARACTERISTICS

The sky distribution for all 152 well-detected galaxiesti®wn in
Figure[1 by blue stars. As discussed by Springob let al. (206&)
SFI++ catalog leaves a large gap near the Galactic planie oniy
a few galaxies included in the regidb| < 15°. Thus, a signifi-
cant number of our Parkes observations were focused onailuis |
Galactic latitude area where we provide 69 high-accuracynda-
surements. Note that even in the NIR, dust obscuration atidust
crowding still leave a small ZoA at Galactic latitudgs < 5°.

Figure[3 shows the Hsystemic velocity distribution of the
152 galaxies. As discussed in Sectidn 2, we limited our sarl
cz < 10,000 km s™'to get better H profiles. Of the 152 measured
systemic velocities, 121 (about 80%) are less than 6,000 Km s
with a mean value of 152 systemic velocitiég; = 4433 km s *.
The highest-velocity galaxy is at = 9066 km s™*, and the near-
est one is atz = 524 km s, The distribution of the differences
between 2MRS and Hsystemic velocities is shown in Figure 4.

The distributions of the peak signal-to-noise ratio (SAN
fp»/orms) @and rms are shown in Figufé 5 and Figlie 6 respec-
tively. All galaxies have a S/N> 5, and 66 S/Ns are larger than
10. Generally, for the IDL routines we used to reduce the €&ark
H1 data, a S/N larger than five appears to be sufficient to mea-
sure an accurate width. Figurke 7 shows the distribution efoi-
served integrated Hflux F,,s. Compared to the catalog presented
by |Springob et &l (2005), our sample detects galaxies \aitier
integrated H flux, because of the source selection criteria and the
limit of telescope sensitivity. As indicated by the Fighiehe dis-
tribution of Hi flux shows a peak at 7 Jy km s, with a mean
value of Fops = 12.4 Jy km s .

Finally, we show the histograms for the corrected widtfis
and the errors of corrected widthg . in Figure[8. In comparison
to the catalog of the 1000 brightest HIPASS galaxies, owalogt
includes faster rotators, again mainly because of the tatec
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Table 2. H1 Parameters of well-detected galaxies

2MASX ID RA DEC Vamrs T bla Fops er _Vur Wrso Waso  Wopso  Wpso  Wpoo  €pso  emso  €apso €pso  €p2o We ewe SN A

-- [deg] (J2000) [kms'] - -- [Jy kms~1] [kms—1] -- --

(€] @ ®) ) ® ® ) ® © (10) (11) (12) (13) (14) (15 (16) 17 @18 (19 (0 (@) (22 (@3
00180131-5905008 45056 -59.0836 8924 4 0.30 8.92 0.87 8856452 488 444 433 488 13 13 9 25 14 442 131 6.45 0.167
00301223-4106041 7.5509 -41.1012 8988 6 0.14 8,53 1.31 9066589 601 591 582 606 3 6 4 4 7 563 38 1012 0.321
00302429-4841073 7.6013 -48.6853 3352 0 0.28 11.78 0.40 8 337 276 283 276 271 296 2 3 4 4 5 269 3.6 11.26 0.357
00460905-5534064 11.5376  -55.5685 7660 1 0.38 4.00 0.56 6 767 396 403 397 386 409 10 6 7 5 7 401 114 6.11 0.149
00471816-8048016 11.8259  -80.8005 4138 1 0.36 6.03 0.25 3 413 260 268 252 246 281 10 9 9 6 11 260 10.7 8.43 0.258
00543974-6317016 13.6656 -63.2838 5662 4 0.40 5.94 0.35 0571 324 335 329 320 355 4 6 5 5 9 330 6.5 10.78 0.342
01004587-8531226 15.1912  -85.5229 4657 6 0.16 10.07 0.6057 46 300 320 297 291 338 3 8 5 5 10 286 3.8 10.82 0.343
01070231-8018277 16.7593  -80.3077 5047 -2 032 10.66  0.5286 4 597 628 593 592 629 7 10 10 12 11 598 9.5 8.76  0.271
01374066-6051535 24.4194 -60.8649 5425 5 0.40 5.26 0.35 1541 310 310 308 306 330 3 5 4 4 7 316 6.2 831 0.254
01375995-4004023 24.4998 -40.0673 5985 6 0.30 8.41 0.88 7598 327 335 329 325 344 3 3 3 3 6 320 43 11.03 0.350
01413509-8920041 25.4056  -89.3345 2429 4 0.40 3.89 0.54 9242 229 229 226 216 232 4 4 5 5 7 233 5.6 8.32 0.254
02022225-5316145 30.5928 -53.2707 5884 3 0.24 6.44 0.55 1597 411 466 417 417 466 8 14 6 7 14 399 8.7 8.04 0.242
02043502-5507096 31.1458 -55.1193 6293 1 0.48 12.54 0.3229 65 188 194 186 185 199 2 3 2 2 3 195 52 1570 0.395
03280755-5634356 52.0315 -56.5766 5797 0 0.42 272 0.37 0580 274 287 280 265 288 6 7 13 6 8 282 8.1 5.56 0.116
03515803-5955459 57.9918 -59.9294 5301 1 0.44 7.25 0.56 8 533 349 355 346 339 390 4 13 5 6 11 364 8.3 9.47 0.298
04002940-4901474 60.1225  -49.0299 1059 1 0.44 6.34 0.37 1105 145 149 147 142 162 3 3 3 3 3 147 47 1243 0.391
04040868-8220300 61.0360 -82.3417 4893 1 0.34 2.49 0.75 0495 381 403 383 377 403 4 7 5 5 7 382 5.8 7.01 0.195
04084028-4934593 62.1678  -49.5831 5421 98 042 7.14 0551051 388 396 392 386 399 3 5 a4 4 5 402 7.7 7.46 0.216
04210005-4504206 65.2502  -45.0724 4639 3 0.24 9.00 1.23 0454 493 509 490 490 518 4 5 5 4 9 481 48 1046 0.332
04243569-5758512 66.1487  -57.9809 7057 4 0.48 8.29 0.74 7 702 359 364 361 352 399 5 11 5 5 11 381 103 9.17 0.287
04480174-4608183 72.0071 -46.1385 5276 3 0.18 5.42 0.46 3 520 342 346 342 342 365 3 5 4 4 8 327 35 9.61 0.303
04483401-4748592 72.1417  -47.8164 4316 6 0.48 3.22 0.38 5425 281 288 282 276 297 4 6 4 5 7 301 8.4 7.37 0212
04580477-6355133 745200 -63.9204 4946 10 0.40 8.42 0.2880 49 264 261 267 173 275 4 3 4 22 4 268 6.4 1472 0.395
05020500-6934058 75.5209  -69.5683 1300 5 0.30 43.41 0.4402 13 244 259 243 241 264 1 1 1 1 2 240 2.8 33.63 0.395
05024255-6108242 75.6773  -61.1401 1014 8 0.48 9.70 0.26 4 101 177 186 175 175 200 4 5 6 6 6 188 6.5 8.86 0.275
05571768-5222152 89.3237  -52.3709 8505 6 0.18 5.44 1.33 0 840 477 495 478 469 495 3 7 5 5 7 455 3.9 10.61 0.337
06123552-8434577 93.1474  -84.5827 4784 3 0.26 416 0.62 6 475 444 461 443 442 469 5 7 19 7 6 435 5.7 6.84 0.187
07174094-5558355  109.4206  -55.9765 8772 4 0.40 3.24 0.5670 87 429 435 433 420 435 9 6 10 7 6 437 113 555 0.116
07284622-7436114  112.1926 -74.6032 6205 4 0.22 2.68 0.3853 62 409 422 406 405 422 5 5 5 7 5 39 5.6 6.49 0.169
07351844-5014596  113.8269  -50.2500 1200 5 0.38 15.03 0.2802 1 90 115 89 88 125 2 3 3 3 4 85 2.8 2267 0.395
07361230-6947467  114.0514  -69.7963 1499 5 0.48 2.16 0.1466 13 108 101 108 87 114 7 6 9 9 6 111 8.2 6.87 0.189
07425487-7113095 115.7285 -71.2193 8428 5 0.46 3.32 0.8595 83 446 513 427 443 511 9 11 10 12 12 469 138 9.15 0.286
07441185-3548317  116.0495 -35.8088 2879 5 0.24 26.47 0.3889 2 277 300 283 262 302 1 2 3 2 2 267 2.7 2880 0.395
07445959-7431008  116.2485 -74.5169 4832 5 0.40 3.84 0.3336 48 330 339 332 327 340 6 5 4 5 6 339 7.8 6.26  0.157
07472880-6942350 116.8700 -69.7097 4043 6 0.28 2.88 0.4483 39 328 332 333 310 335 10 7 10 12 7 322 10.5 5,53 0.114
07501902-7252285  117.5794 -72.8746 5261 3 0.46 9.34 0481352 367 385 369 369 397 5 9 6 6 9 389 9.7 8.29 0.252
07581500-4951050  119.5625 -49.8514 1119 6 0.20 100.73 0.1917 314 323 313 310 330 1 1 1 1 2 304 22 31.04 0.395
08422422-7352468  130.6005 -73.8797 5097 5 0.30 5.73 0.4199 50 321 324 323 316 325 5 4 5 4 5 317 5.7 5.77 0.129
09232812-6252562  140.8672 -62.8823 4562 20 0.30 8.43 0.4861 4 278 290 274 273 304 4 6 4 5 7 273 4.5 9.58 0.302
09314981-6541445  142.9574  -65.6957 4698 4 0.44 8.98 0.5399 46 373 391 369 369 394 5 5 5 5 7 391 9.2 8.53  0.262

Table[2 is available in its entirety online. A portion is shohere for guidance regarding its form and content.
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Figure 8. The distributions of corrected widths, absolute errorsasfected widths and relative errors, in bins of 50 km s1 km s~ and 0.5% respectively.

criteria. For the 2MTF project, whose final goal is estimatihe 4 NOTABLE DETECTIONS
redshift-independent distances for spiral galaxies, toeir@cy of

H 1 width is one of the most important target parameters. All but

four of the galaxies have relative width errors below 5%: phe- 4.1 Discrepant Velocities
files of 2MASX 07361230-6947467 and 12541830-4149141 have
SIN ~ 6; 2MASX 14242324-8027573 has a well-measured profile
(SIN > 10) but its slow rotation ¥, = 74 km s~!) amplifies

the relative error; 2MASX 01474280-5245423 has an excellen
profile (S/N ~ 18) but its unfavorable inclinationb{a = 0.8)
causes a very large uncertainty in the width. As the lattéaxya
hasb/a > 0.5, it is eliminated from further cosmological analysis.

We compared our derived iHsystemic velocities with those listed
in the NASA/IPAC Extragalactic Database (NED) and found 5 ob
jects that are discrepant by more ttgan as listed below:

(i) 2MASX 01070231-8018277: NED prefers = 5047 +
21 km s !(Lauberts & Valentijn| 1989), but also listsz =
4145 + 27 km s '(Wegner etal! 2003) andz = 4249 +
27 km s~!(da Costa et al. 1991). We determingg; = 4286 +
4 km s, thus confirming the alternate velocities.

(i) 2MASX 18363723-4703153: NED prefers = 7005 +
29 km s~ !(Huchra et all 2012). We determindd;; = 6824 +

© RAS, MNRASO000,[THI0
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Figure 4. Vi 1-Vaonrrs versusVarrs plot of 152 galaxies. The scatter
about the line is 77 kms!.

1kms™!, in agreement witlkz = 6857 & 45 km s~ *from the 6dF
Galaxy Survey (6dFGS, Jones et al. 2009).

(iii) 2MASX 20453927-5826591: NED prefers = 6954 +
45 km s '(Jones et all_2009), but also lists = 7105 +
89 km s~ 'from the 2dF Galaxy Redshift Survey catalog (2dFGRS)
. We determined/z; = 7090 + 2 km s™!, in better agreements
with the 2dFGRS value.

(iv) 2MASX 16375253-6448486: NED prefers = 4900 +
70 km s~ !(di Nella et al| 1997). We determinddyr = 4688 +
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Figure 5. The distribution of peak Signal-to-Noise ratio of the 15gHi
quality Parkes galaxies, in bins of width 0.1 dex in logamiib space.

© RAS, MNRAS000, 110

2MTF Il. Parkes data 7

45

40 g

35 1

30f | 9

25 B

Count

20 B

15} ]

10F ]

NimERRRR RSN -
0 2 4 6 8 10 12 14 16 18
rms [mJy]

Figure 6. The distribution of rms of the 152 high quality Parkes gadaxi
in bins of width 1 mJy.

30

15F q

Count

10 q

0 05 1 15 2
log(Fypg Dy km/s]
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1 km s 'which agrees with the HIPASS velocity_(Doyle et al.
2005) ofcz = 4693 km s 1.

(v) 2MASX 02043502-5507096: NED prefers = 6293 +
31 km s~!(Huchra et al. 2012), but we determingg; = 6529 +

1kmst.

4.2 Non-detected galaxies

Limited by the observing time on the Parkes telescope, osemsb
vation plan mainly focused on the galaxies which had a HIPASS
peak flux density larger than 20 mJy. Of the 303 observed geax
only 152 galaxies were well-detected with good spectra whieet

the requirements for accurate Tully-Fisher distance edton. We
cross-matched the non-detected list with the HIPASS gataxs-

log, and list these galaxies in Table 3 for reference.

5 SUMMARY

We observed 303 galaxies in the southern hemisphiete £40°),

as a part of the 2MASS Tully-Fisher survey, using the Parkes r
dio telescope with the 21-cm multibeam receiver. The vgjaeis-
olution of raw spectra is 1.6 knr's, after the 3 channel Hanning
smoothing during the data reduction process, The final itglogs-
olution after Hanning smoothing is 3.3 km's All galaxies were
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Table 3. Non-detected Galaxies

2MASX ID RA (J2000)  DEC (J2000) Vaparrs rms Flag
[deg] [deg] kms '] [mdy]

(€] @ (©) 4) (®) (6)
00011748-5300348 0.3228 -53.0097 9724 5.20 N
00032138-5004494 0.8390 -50.0805 10333 8.50 N
00034062-4951278 0.9194 -49.8578 8327 7.12 N
00054271-7542251 1.4278 -75.7070 6028 8.19 N
00182593-8306394 4.6081 -83.1110 4534 6.84 Y
00254881-6219480 6.4533 -62.3300 9174 8.53 N
00543231-4042578 13.6347 -40.7161 7273 7.84 N
00571478-4057329 14.3116 -40.9591 3397 7.40 Y
01004798-5148563 15.1999 -51.8156 7449 8.07 N
01013572-5312020 15.3988 -53.2005 7457 7.59 N
01071459-4637191 16.8109 -46.6220 6081 7.52 Y
01093909-6119597 17.4128 -61.3332 7891 3.79 Y
01101993-4551184 17.5830 -45.8551 6968 7.45 Y
01281188-4334337 22.0496 -43.5760 9774 7.94 Y
01284236-5124573 22.1766 -51.4160 9068 7.10 N
Notes—  Y: One or more peaks with fluf,,c,x > 20 mJy is found on the HIPASS

spectrum in the velocity region df 5; pg + 200 kms™ 1.

N: No peaks with fluxS;,c 4% > 20 mJy are found on the HIPASS spectrum in
the velocity region o5 ps g5 & 200 kms™ 1.
Table[3 is available in its entirety online. A portion is shoiere for guidance regarding its
form and content.

selected from the 2MRS catalog with limits &f; < 11.25 mag,
cz < 10,000 km s™*, and axis ratid/a < 0.5.

152 galaxies were detected with high quality spectra. We hav
presented a table of bothildpectral parameters and corrected rota-

tional velocities for these galaxies. All 152 galaxies h&id > 5,
and 66 have S/N> 10. We carefully measured theitspectral pa-
rameters using a similar method to that applied to the 2MTH GB
and Arecibo data, and converted the linewidths to rotativelc-
ities, which will be used for calculating the Tully-Fishastnces.
We measured velocity widths with better than 5% precisiait{s
able for application of the Tully-Fisher relation) for 148t@f 152
galaxies.

These observation comprise the southern portion of 2MTF
and provide 69 high-accuracy measurements of galaxiesen th

southern Zone of Avoidancgb( < 15°). The improved uniformity
and completeness will result in more accurate determingtaf
local peculiar velocities.

We gratefully acknowledge help with Parkes Observations
from John Huchra, Stacy Mader, A. Kels, Danny Price, Emma

Kirby, Christina Magoulas and Vicky Safouris and all of th8IR0
staff at Parkes Observatory. The authors wish particularlgc-
knowledge John Huchra (1948-2010), without whose visiomEM
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Figure Al. The spectrum of galaxy 2MASX J01474280-5245423, together 100 200 300 400 500 600
with the smoothed and mock spectrum. The red line indicdtesotigi- Human Measured Width [km/s]

nal spectrum, the blue line shows the smoothed spectrung asir7-point
Savitzky-Golay smoothing filter, and the green line is thecknspectrum
created by adding Poisson noise to the smoothed spectrum.

Figure A2. The comparison plot of human-measured and machine-
measured H Wr5o widths. The solid line indicates equality. The scatter
of these two measurements is about 2 km s

Tully, R. B., & Fisher, J. R. 1977, A&A, 54, 661 A2 Thejackknife method
Tg% ?8 f » Shaya, E. J., Karachentsev, I. D., et al. 2008)A The Monte-parlo method operates on the spectra foIIowimybg
Wegner, G., Bernardi, M., Willmer, C. N. A., et al. 2003, A261 line correction. Since baseline correction is one of theomaj
2268 sources of error for the measurement of fix, we have adopted
an alternative jackknife method to estimate the errors inflbix.
After bandpass and Doppler correction with/EDATA, we re-
peated the gridding and baseline fitting process using anr¢DL
tine instead of thesRIDzILLA. As mentioned in Sectioll 2, the
APPENDIX A: ERRORSIN H| PARAMETERS correlator writes a spectrum every 5 seconds for each palari
tion. Thus in a standard 35 mins integration, 940 ‘sub-speate
recorded.

We built 100 jackknife spectra for every galaxy by removing 4
different polarization pairs of sub-spectra from the araidata and
adding the rest of the spectra together using the MEDIAN otkth

All the jackknife spectra were measured automatically gisin
the same IDL routines used in Sectlon]Al. Finally, we obthia t
jackknife estimate of the flux error from Equatioh 1.

To estimate the errors on thellgarameters, we used two different
methods. A Monte-Carlo method was used for the errors of line
widths and central velocities, and a jackknife method waspset]

for the errors in flux. We describe these two methods in thit@e.

We also compare the errors estimated by both methods with the
errors estimated by the method of the HIPASS Brightest Gralax
Catalog (HIPASS BGC method).

Al TheMonte-Carlo method A3 Réiability of the machine-measured H | properties

We adopted a Monte-Carlo method to estimate the errors in the we compare the estimates of manual measurements with the mea
H 1 velocity parameters. Firstly, we smoothed each galaxy-spec yajue of machine-measured iHvidths, to make sure our auto-

trum using & 17-point Savitzky-Golay smoothing filter (Bresal.  matic routine can measure thei hprofiles correctly. The com-
20(_):2,§14.8_). Th_|5 low-pass filter can significantly re(_juce the@ois  parison for our preferredVyso widths is plotted in Figur§ A2,
while keeping high order features of the spectrum. Fifty kpec- and shows no significant systematic offset between manuhl an

tra were then created for every galaxy by adding Poissorertois  machine-measureld/ s, widths.
the smoothed spectrum. The rms of the random noise was equal t
the rms of the original galaxy spectrum. These mock spectra w
measured with an automatic IDL routine, based on the IDLineut A4 Comparison with the HIPASS BGC method
awv.pra The standard errors of the measurements of the fifty mock
spectra were then taken as the errors of thepdrameters. Fig-  Koribalski et al. (2004) estimated the errors of the 100QHtest
urelA] shows the smoothed and mock spectrum of galaxy 2MASX HIPASS galaxies using:
J01474280-5245423 as an example.
Donley et al.|(2005) adopted a similar analysis for the Parke _ -1 1/2
Zone of Avoidance (ZoA) survey, and found this Monte-Carlo 7 (vsys) = 3(S/N) " (PAY) (AL)
method worked well for high S/N spectra while the errors beza

unreliable for S/N< 5. For the 152 well-detected galaxies in our o(wso) = 20 (vsys), (A2)
sample, all galaxies have a peak SA\b. 86 have5 < S/N < 10,
and 66 have S/N> 10. o (Fr1) = 4(S/N) ™" (Spear FriAy)?, (A3)

© RAS, MNRAS000, 110
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where S/N is the signal-to-noise rati§,.qx is the peak flux den-
sity, A, = 3.3 km s ! is the velocity resolution, an®® =
0.5(w20 — wso) indicates the slope of the iHrofile.

Firstly we compared th&/#s50 width errors estimated by the
Monte-Carlo method with the errors calculated by Equafidgh A
(Figure[A3). These two methods are consistent. However, mee fi
that the HIPASS BGC method tends to slightly overestimage th
width errors.

We also compared the flux error which was estimated using
the jackknife method with the errors of HIPASS BGC method{Fi
ure[Ad). These two methods agree with each other, but witrga la
scatter, especially for some low signal-to-noise raticcpe Our
jackknife method is more sensitive to the S/N than HIPASS BGC
method, the jackknife gave very large flux errors for low SA\bg-
ies. However, for well observed galaxies, the two methodsige
similar values.

© RAS, MNRASO000,[THI0
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