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Abstract 

In this a deep neutral n"r,,.,,,rr<>n search for hidden the 

The HI HI Zone of Avoidance (ZOA) survey 

eXten<lea towards covers 

332° ::; l ::; 36° for the 5° ::; Ibl ::; 10° and 3520 
::; l < 24° for the < 

Ibl::; ,Visual 

revealed 158 5CWl""'-1C;O, 

task in the ~n~~Ul"1L1 

l".<LJla.h!C;1> also 

and b rv -30° to 

a new " second 

time in this HI survey. This 

cluster Abell 3526 at (l, b = 
at l rv 

Norma 

HI data in the form of data cubes 

of the 5CHa..I\.~'''O 

optical or 

The distribution of the detected 5"".l<JI,A ... ,,,, 

the 

vV~~U"'v"<;U with the 

Void {Thlly & 
s-l eX1GenulIlg from l rv 

Plane 

connection between 
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1.1 

to detect ",o..JL""'.'",,, close to the ,-"act",,,",,,, 

extinction and star area of 

to (' ... ,'1'",'T 

dust that are distributed 

Our own obstacle in probing the PYle.n.",.., Universe: it blocks more 

of & Lahav, 

The dust in the 

crowding, foreground stars cause confusion in the identification of close 

to the the This creates a up around 

from up to Ibl = 20°. Although optical and infrared 

and the identification of some of the 

Vf."U''-',,,,, and stellar concentration in make the 

surveys 

1 

of how luminous nr><.n"',, 

observed in the form of ",a"ICWI..ltt> 

the 

and their to determine the 

to understand the 

of distribution of J<.<LJLa.Al"''' 

of the Universe at large 

the 1970s were UU.U""", the true 

nature the Universe due to SYE,1;elma,clC surveys. The 
,,, •• ,,,f','t.Tl(),,f',, ... ,, at ,Tlt.,..",,,rl and optical ave"""'5"''''' in 1980s made the 

distribution IJU""'lJl'", Since then these 

1 



Univ
ers

ity
 of

 C
ap

e T
ow

n

1. 

~VjlHlJlt::A web-like structure 

to lie in 

distribution of mass 

which is observed as a 

with distance 

2 

Universe: l".<:Lli:l..l\.lt::'" are 

by 

the convergence 

effect is COlrnp!llCat€~a 

overdensity in the 

strealniIlg motion toward the" mass 

of Norma This streaming motion was detected 

et 

influenced the more distant 

Abell 3558 (l, b, v = 3120
, 

In order to 

of !'.a.l<W\..'''''' 

of 400 early-type within Mpc 

Ul':I,,'=''''Lt::U that this sYI'Itema,tic be 

which is centered on 

close to Plane constrains the structures in the 

Universe and the determination and in the The 

has hindered our progress in un.derstandlIlg coslnolOll~lCIi,l such as: 

• )etenmIllng the true size and extent of 

• Measurements of the 

direction of l = 2770
, 

this measurement is 

a 

et 

accuracy, the source of the motion has 

the 

the 

velocity is caused by the surrounding mass ml10Inol2;erleltaes there has been 

a debate on 

or is accelerated 

more distant 

massive structures hidden in the 

• A fraction of the 

mass, 

remain uncertain. 

km 

located even closer at 

8x 

as the Norma cluster 

or 

lies behind the 

originally 

around (l, b, v) '" 

the mass of the 

, 4350 ± 350 km 

and the vt::llLi:tW 

2002), there is still 
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di.,"greem~nt hel.w~en I h~ (~"en',..l Ill"" d~n"t: .. and I he HL:~'<" ori~in~ll)" ]JI,~)o~l hy 

LyndeTI.Bell d, 1<1. (198S) (Ko('ev -ki ).., Ebelin"" W(~l':o. Be.- (~)""n'i n", I ),~ (j,,,,,rihlll iOTI 

of g:u",xi"" ill thio region, fnuclamenl.al m.'IIJOlogi('al clen,ity parameter.' ,"(11 fl., !!n can 

k co""traineci (KrafUl-Korteweg &. Lahav, 2()(1O), 

III order to ;(tlw tksc pwblCln" ""'-CTal gTonp1l ha'-e initiate;;:! va!ioru ;;y,tematic observing 

]"olir"TTlTTl'" ,.,i"g <lilr~rGnt metl""I, to UTlcowr tlw ~ah"i~' I<nd the'ir di,trihuti0\J hid<l~n in 

the ZOA_ A hrief re\·iew of I 10""" oh"",,"tional sun'ep t.1l" I h"\'~ been ('''rri~cl out in diff ereTlt 

waveknglh, "1111 be clisn~"sed in the n~"t seclion giving mOre ~",p},".'i" OTI III .'ntw),.', th~ 

main intnest 01 this th""is work. 

1.3 Multi \Vave!engths Surveys of the ZOA 

1 31 Optical Suncy~ 

In the last two decade< systematic deep optical gala."y s11l'veys in the ZOA have 11ncovereci ten, 

of thousands of g"la.xie< th"t lad w id~ntilication of .-arioWl largr-';Cale strnctures (e,g, K!aan­

Korkw"'!>:. WO'} Weinberger e\"1 l[OJ: I{oman ct ill_, 1~J8; Wakam"tsu et, ,J_, 1~J1)_ Th",", 

.'urw,-.' ""e not hi",,,,1Io,,,a,,1 "ny parl.i,·nbr TTlo,phologi('a} type 1<,,,\ "('hi~\'hl" "m,id~r"ble 

reductiou 01 the ZOA, However, lh~ C:u"-XY rem""n.' opaque "t low Galadi(; I"lil"cle' III 

rcgioll, where t·he optical extinction CXCMS 4 ,; magnitudes (KrfLfUl-Korteweg &. Wouclt, 

19W)_ Figure L I (taken fmm Kman- Korteweg J.: Lalliw, 2000) ,hml" an Ait<>ft pwjoetion 01 

optically el<talo!(ued ~al"xi'" (" mrnp}et~ '.""ple) in G"lactic (")()rdiTll<.t",. The ZOA i, ,..eTI 

"-" I< bro .. cl baud \·oid of g"hxih'_ 

Figure 1.1, Aitolt projection of opt1<;al gala:<ih' wah exl.in(;lion·corr~d",1 cli:un~1 ~r D' > l'.;J 
iu Galactic coordinates, The ga\ruie. I<r~ di"lIlel.er coded DHlBE exl.iTldion mnto"" of 
A" :S J"''' (Schlegel ~t a1. 1998) i, s"]wriTTlI,,,,,,,1 on lh~ di.,tcihulion_ Fi!(ure fTOIIl Kraan· 
Korteweg & Laha.- (2000), 
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('HAPTEn I. Il'';TnODFCTION 

1.3.2 Far Infrared 

Sur;eys in the Far InfrarEd (FIR.) are hardly affectEd by d1l3t extinction. The InfrarEd 

Astronomical Satellite (IRAS) survey hM produ~Ed a catalog of 2,-,(J r.oJ poim ;;onrces, the 

IRAS Point Source Catalogue (lRAS I'SC: Joint IRAil Sdrn~e Working Group 19S5). The 

IRAS l'SC has k'{'n used to identify g'lliaxies behind the Milky W~y by fol~lwing' ,trict criteri" 

based '>11 the Tcln.tion of fiuxes in the diffcrent Fll1: I11:..\S hand,_ With the lKlwntngc of 

uniform '\.:0' "over,,!\~, thou~h dOHli"al,~d by ,piT"1 and ,tarbUf,t ~n1"xie" te,lohif" follo"--Ul:l< 

fot if. well_Mfineci .arnpl~ of !',"Loxi"" in the ZOA ,p()t1.e,1 mllHtlctiOl" of lar~._",n1e 81 mc;lm~' 

aero!<' I.he ZOA (Takal a.1. aI., 19~1) indudiHg mo," of I.he "ruel U1''''' djsco,-e,,'d by "ysl.emal ic 

optical sun-eys. However, cirrus, high ;;onrce eoums of Calactic- obi""" and eonlu,lon with 

these ""ur",,, made the search incomplete ,It low Galactic- latItude,_ 

Despite' th",c pr<>hlcIll', Y:lri'm, ne"r-"ll-"ky (Ivl ~ 5') rcd,hift "un-e:,,", C:0111plete to g'iwn 

flliX limil."_ h",-. bee" C:"H'ied Oul, 1,0 I.l",;e lar~f'-"('"ie ,Itlld-me, For iH81."",;e, Ihe IRAS l.~ 

Jy Sur;ey (StralL'l." ~I al.. jQ92) followed by I.h~ laler e"'l~n"ioH 1.0 a lower, 1.2 Jy flux limil 

(Fi.;;her et al., 199,;) ru>d the deeper PSC. ,urvey complete down to 0.6 ,Jy (Strauss et a)., 

10C()b) arc the nmjO! one •. The In.tter survey was extended to lower latitudes 'Behind The 

PI"ne' mTP) 8urW':" Oight-g:my a"e~ of Fig. 1.2)_ The PSC~ ,urwy with nTP h"" r<~luC{-d 

the "TRAS ZOA" 'i~Hifi""Htly, Figurc 1.1 (frum S"unden et aL, 201))") 'ih'm, the r~,,"itij]!', 

'k.v rn"l' Th~ ~abxy ,listTibution" ,till incompiet'.' tovmrd, the G"l"'tic: Center 

Figurc 1 1: Thc PSC, "lid BTl' mAS gala:"y distribution centred on the "lilky Way_ 
Thc I'SCz and BTl' in('ompleteness masJ.:s are repre",nted by dart-gray and light-gray 
rC'b]x'Ctiyely. Thc rcdU('tlon of incompietene;;s around the Gnlanic Equator due to BTl' 
i, clearl" y"ibk Figure from :,from :launder. et al., Wooa). 
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1.:1.:1 Ne"r Infrared 

Surwy, ill the . __ e", I nlr",ed (1\ Ill.; h;<vc giwn u, a mort- compleL .... image of I.h8 eX[>';cg,,);cCI ic 

,k,'_ I" the "IR, rOllln,i01l wi.h GClJActic objects i' lmwr compll.r,,,-j [.0 the rIn ",f\ey", KIn 

'WVC,".; h""" l"'<'TI effiei cnt in re"calillg wllaxico m, ""[,in,,,ionlcveL; whme (h'p opl iral ,,,,,,che, 

b!l(;nTne lw:r~"'inill y illCOl)ll'lP(". 'I'lLi, is lx'Calliil tbe dust cx[,inction is conoidcmbl,'lowcr in 

Ihe -'1m L,h.,., in Ihe optic".!. with the T, J. rr ""d 1\' barld extillctiou tl<?ine ·15,%.,21'7o,)·j';;, 

<Llld 9% of Ihe oplic"l D b;c])(1 (So:;hriXiel'!'t "I., HI'J7j In "ddition. the,' llre ",-,,,,it ive to 

oMly-t}'JI" gala-xie' which"re [[Ll"~ in IRAS_ 

Two major syotematic l\ m. surw)'", .hoe DEep -'I~"r lnr.',u·~d &~ll hern Sk), Su rYey (TJF.l\'IS) 

(Ep(;hwin, 19'J7,: and the 2 -"licron All Sky Survey (2-"lA.':S) (J",rel.. eL, «I" 2fJ(}();".bJ kl-V~ 

b!l(;n e"Hi""l out_ The 2MASS ,urvcy V!oouced the E,,:renrled Sowce:< C;<[..uog (2MASX:,_ I. 

rom.un" 1.M million g;clll.>;,ies (extc~~letl "JUre,",:' in addition to "Point Source Catalog (PSC; 

cont«lruug ;<bout O,t, billion -"-liTh)' i\'"y ,1.,,,,_ \1 "Pl'ilW l"rllc-",""le ,trneture'8 acn", the ZOA 

is uow V06sible >lith the 2-"-!ASX (e,g. JarJ'cl .• , ~;. EYe" lhough l\'m. <lU-,'ey' ,,,n identify 

~';cl"xie, to hi~h extinction levels m'er A.H 2: 10"', Kr&ill-Ko.n.eweg /;.-. Jarrell. (2()Ot, -' ,howed 

I.kl.1 .he r;,d",otie Hu1W' re~iml, due to hi)!;h stcllar concentration, continoc" to hide a m;<jor 

pari or .he exLl';c~"hdic ,ky, the ,,~ccili{'d "l\Ill. ZOA'. They [lCourilly tound th;<t in this 

region oVlic«l <lll,'e)" pmbe Lhe g".1;cx,' di,trihntion dcv]!er into the pbne dwu the 2-'IASX. 

Figm'e l.~ (from J"netl., ~ OO4) oh",," ,ul o.lhky 11M]! 01 the wllm;y di,tribution color-cooed 

by l'CClshift, (_ ,hb P,q><"t f"r " deL"ileti (kseril'tio11) The lack of ~'alaxie, and larg{~O'Cule 

<true!.""", clo<e to the (},),u;lic Hn1w' i- clearly viiihle. 

Figllre 1 .:J: ,\ n ali-fky .-\;,off jJtD,'OC\iOH c1 ~~IASX ;o:;u,"'" with fl.' < 14'" in (;"k'-Clic (DClrdi""",, 
ceElered on 'no C;clfLC'ic Bulg" T~ i"\fI!\".ilio illcluu.:" ,t,l.r, fmt): nlASS PSc. Figure fru!ll .I,,,rct; 
2(X14 



Univ
ers

ity
 of

 C
ap

e T
ow

n

1. 6 

this dust extinction and cOlllusia,n are not a nT"{,n',PTn The Way 

is to the hard above 0.5-2.0 keY. As rich clusters are 

surveys means to search for cluster of at 

low '.Ta.J.<IL,',H, latitude. The cluster surveys 

-,-,,-,vLU.'1'. et , 2000) and the 

clusters overcomes the problem 

2001) covered most 

Ibl ~ 

discovered 

JI324.5-

that 

photoelectric 
rdr()gen atoms limits rlc>,~",."j-'rm 

2':2 x 

The 21-cm line emission of 

was first de1;eclted Ewen & Purcell Kerr & ,L,U.UU.J'H",ll 

most 

HI emission 

were 

ext;ra$~a11tctJlC HI. Neutral hydrogen emits a photon at a 

at a""'''''''''''''''' rv 1.42 The emission occurs when atomic hv(1rc)gen in the ground state 

undergoes a hyperfine transition due to the 

to 

transition of proton and electron 

In transition 

"rI,."'<Orl atom on average 11 million years 

is so immense that the emission can be detected. 

The tr~.n"l1.~.rpnt to the long 

amount of in a 

I'.<M''''''.L'''O can therefore 

21-cm emission. In Q,U'un'lUl1, 

to other 

as well as rotational of 

HI content of ;;'",-'"",,-R,O 

of 5G.'''''' .• '''o 

HI mass 

1'.='''''"'''-'''''' are to be 

Plane in the 21-cm line of HI was IJ"J'llC;'C;l<:'U 

. They used the 

observations towards about 1900 pomtm~~s in the 

10-1telElSC()pe to carry out blind 
,""v·'t<><>n new 

detection rate .... VLllfJ';,w. to searches in other 

et is the first sY!lte:ma,tlc HI survey in the most of the 
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1. 7 

northern 

to 4000 

the northern 

with an rms noise of 40 

for ~GtJli:kh.":;" out 

. A number of ,,""Jl<W\. .• vL) were detected in 

this survey HR,LUI,UU'5 

survey, was in both 

More sensitive and HI surveys were started in 1997 the Multibeam receiver 

on the Parkes 64-m radio telescope et 

1 

• 

UILJlU<:::,ttlU (MB) receiver, with 13 

and systematic surveys of 

HI surveys have uncovered thousands of new 5GtJ.i:kh'''''''. 

surveys are: 

HI Parkes 

declination 

far. The rms noise of the survey was 13 

rv -1200 to 700 km s-l. 

it is a blind HI survey the southern 

It is HI survey carried out 

the range of 

1. ... ""CU\J5L'C;U for 8 < 
In uu.· ..... " •• v.-<, the northern extension of <8< 

",a,<.<W\.-";:;'" (Wong et 2006). 

• The HI Zone of Avoidance with times exposure time 

has an rms noise 6 beam-I. survey a 

1960 
::; l ::; 52°, Ibl ::; and same velocity range of -1200 to 700km 

et . The survey has close to a thousand "'~,~~vu most of which were 

the northern extension this survey, 

and has rloj·oC'·tari 77 HI ",""Jla.A""O:>. 

surveys have been effective in 

The success lar!!e-·sc:ale structures in 

led to an extension 

1Tt'''rI,~'' around the 

• the extinction flares up to latitudes, Ibl :::::: 

• such as the Local (Tully & , are 

The Local Void is the nearest void to us. It has 

Local Void may be one of the sources of of motion 

respe(~t to the the so-called Local 

& Burstein, & 

the actual UH.U'->"O",HO of the Local Void 

the actual size and extent of the Local Void has yet to be WC;U-1.1C;U.U"'·U. 

HHJiJH'"'' that the Local Void is and than 
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1. 8 

to UV.UU''-'U',,,, its to 

the aYIlarrllCS of Universe. <UUlC<UU ""rrmlT1r1 the 

HI surveys, the true dimensions 

better. 

• Another of interest 

& HL'C.U"LW" the presence of several 

and groups of around the that it can be classified 

as a with a wall COlln(~Ct:m the and Hercules It 

is also found to be one of most luminous clusters in the nearby Universe 

• Recent .L.I..I.,,-,,-,.o­

the lJelrltauru 

the 

J..:JA.""'J,"J.J,lll", the survey to the 

An extension the 

and 

survey region with various 

data from the HI Parkes 

range as in 

survey measurement of HI 

et al., 2002). From its to the position of the 
<1"<)"0"".,,1:"<.;1 to some role in the 

since it is close to the 

Uv'co.<J'",U .. <O'IJIJ"'" of the "'"T~"r'" has 

a wall-like structure to 

f'fyrlh ... ·ITl such a suspected structure. 

extension" ) 

< 
1.5 shows the 

in other surveys 

W8Nel)aI1QS for the relevant 

data from the 
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CHAPTER 1 INTRODFrTIOH 

',. < 6,->00 

"' 
GALACTfC LONGITUDE 

FigLLre 1.4 Di>lril~L\ io(j of gahri"" Cl<lal,,!(e<i in L'yon-~lelldoo EXH~~lact.i(" Dahr,""o (L1'.D.\) 
(,m~ll 00","), with v~loci \it>; Or < l WXt blJ , _L. lIIPASS."J ZOA ll"'gc do,") with DlRBF ~~t.i"ct. i,-", 

CUll",,'" of AN - P ~"d 3m 

" 

• '" -
" " < 

> , • , 
e 

'" 

• • '. • • • • 
• 

'~-~r--~·;·'~'~~~-~ ·- " . ,'"4· " '£ ., . " , --,..-
.' 

• 

'.
t,;,s· ';, ;" ~ - .;;- . " 'l '~~' ~~ 

•••• ~- -:' . ' I 
'- T-- - - !t -;. -... -~ . -.• - ~ - I-!\.~- --- JI,l . .. . ~ . '. . ..... '~>' .. ' .. " " .. .. _ .. ". . . . -. . . '. ~ -
. 1 • • M .' • • ~ I , , ~ .' ~ '1 . , .. · : · ·r ··· · ' t · ~ ... I· 
: 'c "i n'T"' l ' ~'I ' ~j:;l '-"r""j 

' -,' " , • 0' .. .. " . " 
,. . ~ ~ ~, ,. , " " ~ ' 

'" G.AUGTIG .ONG.ITUDE 

Figllr. 1.5: fhe r""la,n~je", indlCM~ tt>. cm Oxtc,dOll '000" un the di,\ljl"u\\on of g"wi"" wi\h 
"docilic>, ('C' < 1:!OCHJ bn ,_1, "" flU c~L"joguffi in i;OA """")" HJPASS ""'\ LFD.-\ d",.!:", .. (K'a.'Jn­
Kmt"",~g e\ i>! .. ~():)5}, ffl 006CtW g"j,"-xie, aro repro_""n"" hy 1",W' dol> "nd g",""ie, (lOIn LEDA 
(m0l<,ly OI":C.n rcp"""'n~eJ b)' 'mall Ju~" 
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1. 

1 

2.4. 

30resents 
in S",,'ru'm 

accuracy of the 

10 

of the extension survey and the search method 

Uo,l,!L<(l,L!UU tool and process is 

extension survey 

"""Jl!UJ,Uo,L"" ('\0',,,,"'.<>('\ twice in 

~(lJlaJ>.!"" from 

a second 

search done for our detections as well as an vU,;<'VJ,U;; 

structure of Universe. The detections 

is pn~sentE~a in Section 4.3. 

extension detections for the 

extension COlmrm€~ 

''''''''''''l'';,iO'll large-scale structures as well as a new feature in the 

The final 5, summarizes and 
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2.1 

The observations of the extension survey were carried out at the 64-m 

the .n'J.HJ.UC;,a,'H receiver in much the same as for the survey. 

The 

in 

Table 2.1 

receiver consists of 13 

It has an average system j",prnn,p",<> 

into 1024 <'-HC'H"""', 

space -1200 

Table 2.1: 

Parameter 

coverage 

in data cube 
Velocity resolution* 

..... ClT,.].''','' time 
rms noise 

* After U<UU1.U.'/5 

The oD~;en'auons 

in a focal 

of 

'-'1l'a..llJ"'" "V'",,-,J.H5' It covers a range 
...... ","01O"",j-",.,.., are in 

Parameters 

:s; 1 :s; :s; Iblle10° 
and :s; 1 :s; 24°,10° :s; Ibl :s; 15° 

-1200 < cz < 700 km 
.3 

20 min 

at constant "'0.,1.0;\.-·01.\0 

in the 

at the 1.llJ.LlI,JUU1." 

of the receiver was 

scan, to obtain 1.'<O(,""U'J.J.a.uq 

was a the 

survey 

is rv 1 ° .7, so that a scan maps out 

foot print 

and 1 °.7 

11 

U1.O.lU'V<J.1.H receiver on the 

A 
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2. AND 12 

of 320 scans were the ura'UL'-'"''--

in the North 

range as in 1.5. The survey is with 20 scans on 

average \..V!Hl.}au::;u 25 scans the Northern Extension to the surveys. 

The were calibrated and Doppler-corrected the ",,,,,-,vA,,, ...... 

I 
I 

i> 

I On. Reg.., I 
I 

I 
I 

2.1: Observation mode for a (8° x scanned in Galactic lUU",l"'U.U<O 20 times. 
extend the boundaries and in Galactic 

beam size. 

Baseline continuum emission were 

baseline 

associatEd with 

and contains narrow emission lines 

HI emission. The 

line 

2 

2001). 

number of channels away from 

can affect the data over a large 

The three dimensional data cubes were UJ.i:'IJ"".Y"'u. 

u.u.o""o in 

range. 

(Gooch, 
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CIIAPTER,} onSERV'ATTONS ,1.\'1) SEARCH ,llojHOI) 

I) , " 'i '," 

R. 16' ~~~ ,~.r).1' {JoC{";) 

Du' ldtC 8.>, 1'i_",' iJe"-Of)', 

. oC-OO 

\'.lodt.y :,km,-',) 

+400::0 

Figure 2.~: The top panel ,how, a por1Tllm hdoro H~tming ,mOOlhing Tll€ b]X'CLtLLllJ contain" 
'Len,,,,- Ga:aclic emi""ion near (I kIn ,_1 anrl extragohc,k emi"ion arou"rl lWO km ,_L _ Tho hnt.tom 
pa.ILel ,h",,-, the ,ame 'peclrum af\cr aw',ing Hanning ,n\()othi "g_ 
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('HAlTER 2 OHSER>I'11O!';S AND SEIRCH .\Jtc'l1WV 

'rh~ '~",rch for )\ahxie, " don. by "i",al il"IWCl.ion in I.lle Ihree plane, (nigh" Aocensiou­

Dedina1.lclTl Ilighl. A",:~"",jon-YB1()('ily and Vel()(,i"y-Doclination) "" fillmvn in Figure 2.3, 

Exp"rinwnl, with automatic galaxy d't''''tion al~oritbm' (~,g, -,,'1ultiFind: Kilborn, 2001) 

indicat,d ,hat in ,he ZO.\, ,",'ith regk>n' 01 high and vrui,')'k noO;c due to cnntinuum "O\\rcc, 

and Galactic HI. the ,-iou"l search is more efficient ".t finding g"h~;es A te'! on tlle Gn 

extension cubes u"ing even improved ~"l>",,-,findjn~ "l~'''it-hm, DLLCli>W'P (\\1lilin)\, 2fH17) 

"I,., ,hov.'" that difficnlt,}' 01 det('{:ting )\,';"-'--i~' in tl,e," re)\ion u'mg alltom"t,je )\aIAx)-'/inder 

,,-IWlTil.hm (,,,.. A1'pe1"lix A ), 

Th~ ,"archin~' of Ih . GB ex,.ension dala cuI"" was started aftn gaining expericnce of 

g"laxy rdentJiiemH)n '''' p",,,,,,,,,ly ,~"r<'hed ZOA dala nLl"", A(·,'"r,ling 1.0 m)-' "y't~malic 

pr()(,edUT~, "c.ul~· w,~, llLil.ially di"1'h)-',,1 in w!<>c:ily and d"dim .. "ion plan~ The uP'{t stpp 

"'~, """I ing Ill« 1111 nl'ily """"" 1 0 ~~% (clip t,he illner 'Jilo/c oftb~ data \ alue) and t,he "l',,\puo­

color to "gray'cale 1" som~tiroos to "heat" ChOO'wg the line' I'whlc mode in tho viC'!" 

control pond, th~ rube ,,-no, 'ear"h",l .Vpping through Hight Aoccn,,"n axis Ulld U Ii"t w,~' 

"".de "f ,,11 e"ndidutes p",,,mc\er.', The eub~ "" .. , then di'play,'d m r-t,~lll A"'~n,ion xnd 

DU'liualion plaw' "",I A"PI",d Il,J'(lugh whSI..l' "xi' A Ihird illd~p~Lldent 3eard wa, also 

done ill nigh" A'censiou and Hlocily, ,[epping tbmug h o.clinatioll, wittont coLl,ulting l.bo> 

""'0 Ii't,' ma"~ from the other ""'0 plan"", Finally ~hp thre~ lbt" wer," ~"{lmpared I"r rdi"blrly 

by ehcding ,l,( the eorre;poll<hng PO;ltWns "I the j)C)''''ibk "'m~o" III "ll tlor .... li"I' Source, 

whieh "Tre "iSlble III ,,,,l,. OllC of the threc pI"!),,, wew n,,1 LlLelnded ill the Jill"lli", A lolal 

"f 16 d~tu clllw" were IT''I''-x:ted in thi, manner. The IllT(~ di.,pb.l' mod", of KVIS are 'hown 

in Fi~·. 2,3 ulolL)I with o;"mple" "f g"l"x.l' mndid,o,t"" ulld tlleir "pe<"·rlllll pro/il"" in Fig, 2.-1., 

2.3 Galaxy Selection Criteria 

In order to "bt"in " uniform li"t of HI detecti,,,,., the ,elect;"n "I )lulux,. e"ndidat"" w,,-, 

b",.."J "n th~ loll"wing eriteri", A detect;,,,,: 

• mu,t be (,Io",l), ,'i"ibl~ '';'O"\'e tl," lL"i"" I"vel ",hidL i, "bout 4 tim"" I.he cube rm, noi"", 

'rhi, i, typic,';ly ~ 6 mJy kum-1 "" n)e,,,,uced U"ill~' th~ 'I,[lRIAD la,k D.fSTAT in 

re)liOl," free from dl-'l."",,,bl. ,0llT""'. Thal me"l," a de.,ed.icon ,hollid h"w ... m;nimmn 

p~-'llo: flllX deusily of abolli. 2" m.Jy l",am r , 

• must k vbible 'wcr two or more velocity pl,me" 

)/ote th;,t gul>l:::i"" th,o,t lie in the velocity runge of II S :::250 km"-I, i.e" witllin or d"", t" 

the Gub.etic HI emi"ion. arc likely to be missed as their emi>sion will 00 oversl",d"wed by the 

str"ng ftux of the Gulactic HI. !o.loreovcr, g"hxie, thM "T'O do"" to mdi" continuum """'c"" 

m"-}' not 1", foulld bec"u"" of residm'; b",';Clin~ rippl"", Tn "ddition OTI~ po,,'ibl~ candidale 

wilhin Ih~velodty rallg., V" < +341.1 km,-l, is a],o exdlld..,1 in "h~ ~11,,1 (,,,,,><1og a, (,oufnsion 

with High Velocity Cloud.. (HVCs; ""e Putman eI. ><1 .. 21,(12) mak~" galaxy idBntification 
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CHAl'l'1:::R 1. ()HS},,'H\'All()2\'S .L\iLl Sb1RCH ,\/l;'lHon 

Figure 2.3' The Iop-lefl panel ,ww, ~ Right A,cer",iuu - D"dinMior. pbne of Ihe cub" Z0'2~.\ l!l 

~ ,ir.gk ,-.,"'city ch"m",l wil h galaxi'" ,-ioilk &' hi)tl;ec irMnoit}' b"k '1')", lop ri~h~ p,-,*I slww, 
Vdocil,. - Dedi",\;on plar* ,\ \he Il.i~h\ A"""",iorl uf one of \]* ~a",x"", vi,il.;" ill 'he k[\ 1",,,01 The 
CahOIic HI is visihle "" ycniml 10'1."", in ,hi> pia"" " _ 0 km .- j T"" lowe" p~ncl .h"",,,, I he Right_ 
A"""",>on _ Velo",,? pbne ~I [)ccli"~I>on 01 ""e of the gal"";e. in I"" t.op_left p~nel. The s<'l",-;y hI<., 
qlliIo hrO«<! \'e«ity width 
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CH/lI'Tf,'H 2 OBSEnn.Tl().'iS A.ND SF-ARCH ilJETH()() 

h 18' n~ ",.:",' LJC(W") 
',,", -0;" Ie' "HO' "cono 

, ,",;) 
... ,,,, 1<" 4".'"' (leonO) 
,>.", -"eo e~ eO?1 ('?ono 

lIWOO 

_ .(l'Xl 

V~lodty (km/ . ) 

, , 
, ",V, I,; "\' 'I' !\ II"i\' ,.II,'rl"" viii I' I II, 'I 1', j ~ I I 

~I I ' 
+?ono 

Vdue;1" (km/sj 

,3000 

l'igurc 2,4: The pIOn!", ()f t.w() of t.he rlot-N:t.;Cl1,,-' in Fig. 2.3, The top vane! "how, a norma! narr()w 
~wfil€ fo< the OUllrce , ,,,)wn in tl", t.o])-flght l'nnd of Fig ~,3 In the lower IJlille!l< ~wfi!€ of a bHW. 
po;!>ibly l wu neighb()uring '01"''--';. '" e\'ldent for t·he fletoc\inn sllCl~'n in Ihe l()wer l)l<l,.,j ()f Fi~ 2 ,1, 



Univ
ers

ity
 of

 C
ap

e T
ow

n

2. AND METHOD 17 

As 

For the 

extension by in the 

was made for the data cubes) at the time of this thesis. This AU'-''''IJ'''''''''''''.'" list of 

galaxy v<U.L'-<'~'LLV'A" (see 3.2) will be used for with the list ... rr,rI",..",rI in 

thesis 

The HI parameters were determined in a semi-automatic manner. The 

first was to measure preliminary IJUiML .• U,j", 

interactive KVIS 

the 

HI where the fitting programme 

file. 

Dn)(111ce an the 

to not remove the observed noise the 

A first-order base line was 

was unrealistic Delcal1se 

In '-'ai,,,a .• ,,,,, were used. the 

The nellOcentn 

HI emission of most the in the extension is less 

15' the the gridded data. This means that as 

In some sources. For of size 

cases, where sources are 'UC~OUU.LLJ "'v·~",r.rI".rI 

the flux contributions from LLv.'I'.J.JIUV 

Local rest 

D 

of Western Australia 

the source is 

size and was used to remove 

way. The to a 

on the the in the 

(2.1) 
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2. AND 18 

Z024N_20JIB07-02 

o 

1000 1500 2000 2500 

LJACUUI-.H<O spectrum after baseline The locations of flux and 
W50 and are shown. The inner dotted lines indicate the "pl, .... "'f:v 

range over which the candidate profile was whereas the outer dotted lines indicate the 
over which the baseline was fitted. 

Z016N_20J1744-09 Z016N_20J1744-09 0 

2 ~~~~~~~~~"'~~~~-.. 

N o 
ci 

.... 
o 
ci 

o 

a 
ci 
I 

3500 4000 4500 5000 

ci 

3500 4000 4500 5000 

2.6: D1\.'UHV'C of cases where first-order baseline was unsuccessful. First-order 
fitted baselines. The third-order seem to be more realistic. 

where V LG is the Local Group velocity km 

the and the in the Local 

corrected 

It is derived 

where Vhel is the heliocentric 

Hubble constant. 

in the VIJ'u'v(;U (v = cz) convention 

throughout. 

a constant of 

The other n<'lr<'l'1"IP't,pr is the HI mass. It is derived from: 

= 2.356 x 

the motion of the in 

IAU convention: 

land bare 

mentioned in 

75 km 

are 

is used 

that S is the measured OIJ("'~""U.Y lnt:,plTr<>t',<>11 in 

is over the "">!''' .... 'T'' 

width of the km and is the mass the 
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1 

in the 

Because '-"'-4.I""'"'''UU 

13 '-'(I;JlLU''u(I;C'"'' appe:aIEld twice in neighboring cubes. 

This was IJV'''WlW::; 

= ±4° of 

3.3 for the 

an 

U~~'HA"A'-'U in the final 

second for 8 cubes over the range 336° to 0° out 

]U(11c;atC)r of the northern extension Qn"'I'T".rI these 

will be done in the near 

~v~'>V'''' 94 are acc:ep1~ed as a real <,)(L,L<W>.U:;" other 

'-'V,CLLI-'''-'\''-' adjudication 

8 cubes (8° ::; l ::; 

"",'-.VHU person. Based on my O"'''OT',or, .. o the HI I 

a 

and 5 as 

the 

The 19 candidates in are 

in Table 3.1. All of them have very could 

"""",,,.t,.,"'Y) shown in the left be 

like the candidate 

a few have been thrown out as noise. 

could turn out to be this can not be 

confirmed without 

The of 

l/O,mulns 3 & 4: to the source nnQ1T,nn 

maximum velocities the width of 

niv"T"j',.v of New Mexico 

19 
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3. 

Table 3.1: 

R.A. b 
(J2000) 

16 08 38 -413845 337.78 7.50 32 
16 1845 -373429 342.05 9.08 32 
162350 -283843 349.39 14.50 27 
162750 -374032 343.24 7.72 34 
162834 -351234 345.16 9.30 37 
163302 -272342 351.74 13.82 35 
164041 -352258 346.70 7.34 25 
164412 -345735 347.50 7.07 38 
164613 -310243 350.80 9.26 25 
164746 -291844 352.38 10.10 25 
165102 -262626 355.12 11.33 25 
1652 51 -324626 350.35 7.08 25 
165342 -311412 351.67 7.90 27 
165454 -304158 352.26 8.03 27 
165726 -535943 334.28 -6.84 25 
174242 -494902 341.76 -10.35 35 
180701 -370901 355.09 -7.97 28 
180721 -413705 351.12 -10.11 29 

Ra; 15" 53'" 35.62' (J2000) 
Dec; -42' 06' 44.83" (JZOOO) 

40 

Dec: -490 49' 
I I ~ 40 

+5000 +8000 +7000 T8000 .,.9000 ..-10000 +7000 

Velocity (krn/s) 

Vl ow 

7544 7875 
4419 4850 
7592 8082 
4407 4682 
3645 3853 
4648 4866 
3778 3891 
4820 5065 
9275 9670 
5984 6371 
7630 8251 
7849 8066 
2956 3189 
6991 7555 
2678 2877 
9533 9908 
2820 3002 
8075 8523 

r,n'.Tn ,,, ... ,, of profiles of discarded candidates. Left 
and Dec=-42°06'44". panel: candidate at RA= 

20 

TlIOOO +12000 
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3. 21 

2 

The HI the 158 5<UOu'>.,"c;o are given in Table 3.2. The entries in the table contain 

name, which is as ± where XXXX is the source 

in hours (h) minutes (m) and YY is 

The or are added to 

source name; 

This is the central measured from the of 

at and at of the 

,-,,-,'.<.Un .. 9: 

,-,U"UJ.ilil 10: corrected to the 

,-,v'n ........ 11: Distance to the 

VV'UUHH 12: of HI mass as ae1;ennULea 

The HI "'T"'''~T.r'' A. All the detection 

show one of the common an ea~[e-cm 

a of a face-on 
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3.2: HI Parameters 

Source RA Dec b Vhel W50 W20 S VLG D log MHI 
name 

deg deg kIn S-1 kms- I kIn 8-1 Jy km 8-1 kIn 8-1 Mpc (M0) ~ 

J1538-44 15 38 23.17 -44 26 33.5 331.69 8.91 3455 144 176 7.80 3708 49.4 9.65 
J1539-44 153929.20 -44 3104.3 331.80 8.73 3434 224 246 9.13 3649 48.6 9.71 
J1546-42 154653.12 -42 21 20.1 334.22 9.61 4637 172 192 3.56 4361 58.2 9.45 
J1549-46 15 49 16.21 -465007.6 331.72 5.85 775 38 62 2.10 513 6.8 7.37 
J1556-42 155657.62 -423410.8 335.53 8.26 5755 86 120 5.56 5686 75.8 9.88 
JI603-43 160330.96 -431540.3 335.98 6.95 5946 159 175 3.04 5986 79.8 9.66 
J1604-41 160444.91 -41 43 35.4 337.19 7.94 4743 200 447 12.18 4765 63.5 10.06 
J1607-43 160722.93 -43 13 57.3 336.53 6.50 4605 209 235 4.40 4498 59.9 9.57 
J161O-38 16 10 31.28 -382026.0 340.34 9.67 4503 142 179 4.83 4251 56.7 9.70 
J1616-40 161607.96 -400204.3 339.94 7.70 4438 344 378 15.71 4466 59.5 10.12 
J1617-38 161724.03 -381059.7 341.43 8.84 4452 58 146 3.12 4241 56.5 9.37 
J1620-39 162030.47 -393624.3 340.84 7.41 2380 88 113 7.54 2509 33.4 9.33 
J1621-36 1621 06.14 -360838.4 343.42 9.75 4447 370 447 42.23 4684 62.4 10.59 
J1623-40 162343.37 -40 39 03.4 340.53 6.24 4805 43 75 2.56 5088 67.8 9.44 
J1624-42 16 24 52.51 -422643.7 339.39 4.83 2222 165 215 22.58 2225 29.7 9.59 
J1626-40 16 2648.12 -404853.6 340.82 5.70 4755 236 253 5.78 5006 66.7 9.78 
J1628-29 162805.26 -290623.6 349.69 13.50 4180 426 448 7.53 4033 53.8 9.71 
Jl629-26 162946.93 -2645 13.1 351.75 14.79 5143 334 392 7.05 5162 68.8 9.90 
J1630-30 163016.37 -303346.2 348.90 12.17 4109 207 291 8.09 4057 54.1 9.75 
J1631-28 163146.53 -2805 53.7 351.02 13.57 4188 243 289 9.68 4067 54.2 9.83 
J1632-28 163204.22 -280532.3 351.06 13.52 4104 518 563 14.57 3981 53.1 9.99 
J1632-29A 1632 35.48 -293034.9 350.05 12.50 4066 55 83 2.42 3775 50.3 9.16 
J1632-29l3 16 32 46.45 -292308.1 350.17 12.55 4827 282 305 6.70 4529 60.4 9.76 
J1634-27 163409.00 -273704.8 351.74 13.49 4231 99 119 3.36 4210 56.1 9.40 
J1635-33 163533.26 -334656.5 347.22 9.19 3927 65 87 2.82 3636 48.5 9.19 
J1636-26 163610.38 -26 10 22.7 353.17 14.09 4109 239 263 8.12 4124 54.9 9.76 
J1637-35 163740.87 -35 55 31.2 345.89 7.45 3719 70 95 3.20 3756 50.1 9.28 
J1639-28 163905.99 -285737.5 351.43 11.79 6256 236 265 5.92 6166 82.2 9.97 
J1639-36 163956.48 -36 22 23.9 345.86 6.81 1813 175 210 4.75 1885 25.1 8.85 
JI640-35 164027.03 -352006.5 346.71 7.41 3878 84 105 1.69 3994 53.3 9.05 
J1641-24 164154.79 -2455 13.1 355.02 13.89 8344 413 513 10.52 8342 111.2 10.49 
J1642-29 164201.15 -29 10 38.8 351.68 11.16 2578 148 200 5.27 2569 34.2 9.16 
J1642-37 164245.70 -373142.3 345.35 5.63 2643 162 192 6.54 2590 34.5 9.26 
J1643-29 164303.60 -293930.5 351.45 10.68 6286 185 246 3.69 6323 84.3 9.79 
J1643-30 164313.93 -305616.2 350.48 9.83 6788 224 270 7.39 7059 94.1 10.19 
J1643-54 164323.09 -540234.7 332.93 -5.28 5206 191 211 4.25 5194 69.2 9.68 
J1644-55 164427.04 -55 29 49.7 331.92 -6.35 5114 441 482 23.62 4849 64.6 10.37 tv 
J1644-27 164429.41 -272326.3 353.44 11.88 8301 157 317 6.38 8533 113.8 10.29 tv 

J1648-31 164835.58 -31 55 46.1 350.44 8.31 6691 150 186 6.81 6822 90.9 10.12 
J1648-54 164819.55 -54 2601.8 333.10 -6.09 4654 282 305 5.76 4681 62.0 9.72 
J1649-35 164940.43 -35 10 08.8 348.07 6.08 3526 189 218 9.70 3704 49.4 9.75 
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Source RA Dec b Vhel W50 W20 S VLG D log MHI 
name 

deg deg km 8-1 km 8- 1 km 8-1 Jy km 8-1 km s-1 Mpc (M0) ~ 

J1650-32 165032.84 -322003.1 350.39 7.74 6948 309 401 7.95 6913 92.2 10.20 
J1651-22 1651 58.03 -222335.0 358.53 13.66 5859 105 151 3.87 5911 78.8 9.75 
Jl652-28 16 52 09.15 -281927.8 353.78 9.98 7718 351 431 12.52 7478 99.7 10.47 
J1652-32 165225.39 -325043.5 350.24 7.11 8206 53 142 1.40 8003 106.7 9.57 
J1653-32 1653 16.70 -32 39 15.5 350.51 7.09 8592 153 188 4.90 8389 111.8 10.16 
J1653-24 16 53 44.95 -244314.9 356.89 11.91 8372 108 159 4.13 8146 108.6 10.06 
J1653-35 16 53 59.76 -35 30 28.4 348.36 5.19 6364 154 270 11.52 6411 85.5 10.30 
J1654-35 165404.36 -353446.5 348.32 5.13 6365 179 270 11.78 6412 85.5 10.31 
JI654-56 16 54 24.19 -562327.4 332.12 -7.99 4912 149 339 7.50 4943 65.9 9.89 
J1657-27 165754.91 -272704.9 355.27 9.51 6330 99 125 3.84 6409 85.5 9.82 
J1658-21A 165802.90 -21 1754.0 0.30 13.19 5983 279 357 11.92 6055 80.7 10.26 
J1658-21B 165822.28 -21 35 32.1 0.11 12.95 5959 233 268 8.92 5988 79.8 10.13 
J1658-30 16 58 41.78 -303822.5 352.82 7.43 2796 165 203 4.48 2897 38.6 9.20 
J1658-32 165857.05 -324053.1 351.23 6.13 8418 150 193 7.77 8243 109.9 10.34 
J1701-19 1701 53.69 -19 1909.0 2.49 13.62 7272 231 263 2.42 7362 98.2 9.74 
J1702-52 J70220.06 -52 50 55.7 335.65 -6.73 4445 110 147 8.08 4575 61.0 9.85 
J1702-27 170225.98 -2750 J1.7 355.57 8.48 4546 107 141 3.78 4641 61.9 9.53 
J1703-18 170324.62 -18 55 23.4 3.04 13.56 6134 107 172 3.53 6151 82.0 9.75 
J1703-23 170317.75 -234902.3 358.96 10.72 6006 72 89 1.80 5945 79.3 9.43 
J1703-26 170312.01 -264016.5 356.62 9.04 8623 94 179 2.90 8901 118.7 9.98 
J1704-20 170414.00 -202337.1 1.92 12.55 9779 117 158 2.64 10060 134.1 10.05 
J1704-33 17 04 39.17 -33 11 21.4 351.55 4.88 6204 169 193 6.61 6189 82.5 10.03 
J1705-21 17 05 01.72 -21 55 12.3 0.77 11.51 10213 54 180 3.71 10315 137.5 10.22 
J1705-24 170559.16 -244310.5 358.59 9.69 6150 146 202 6.68 6025 80.3 10.01 
J1705-27 170532.20 -270758.1 356.56 8.35 8247 81 121 2.79 8389 111.8 9.92 
J1705-29 170535.71 -294143.8 354.49 6.81 2676 179 200 16.68 2803 37.4 9.74 
J1706-21 170635.27 -21 19 20.4 1.48 11.56 9005 159 202 5.76 9165 122.2 10.31 
J1707-24 170738.59 -244957.1 358.72 9.32 8461 132 171 2.90 8298 110.6 9.92 
J1708-22 170815.84 -224932.5 0.46 10.37 9841 141 174 3.53 9763 130.2 10.15 
J1708-25 170825.54 -25 45 16.2 358.07 8.64 8726 501 550 7.94 8742 116.6 10.41 
J1708-31 170837.12 -31 2033.9 353.54 5.31 7141 216 246 6.69 7308 97.4 10.18 
J1708-56 170848.37 -563452.6 333.17 -9.69 4671 101 122 3.42 4624 61.6 9.49 
J1711-47 171140.04 -473535.0 340.78 -4.79 2190 232 278 20.51 2214 29.5 9.62 
J1712-25 17 1201.08 -254644.3 358.52 7.96 6328 352 458 8.64 6316 84.2 10.16 
JI712-15 17 12 27.60 -150635.7 7.54 13.93 2937 206 317 4.51 2995 39.9 9.23 
JI716-15 17 16 27.88 -154504.0 7.53 12.77 8523 315 396 4.84 8801 117.3 10.20 
Jl718-27 171805.11 -275210.5 357.58 5.65 6294 61 396 8.85 6166 82.2 10.15 
JI719-45 171946.83 -45 52 28.4 343.00 -4.94 5804 254 287 5.62 5768 76.9 9.89 

tv 
CJ,:) 

JI719-48 17 19 13.18 -484736.6 340.53 -6.51 4061 112 134 4.09 4337 57.8 9.51 
J1720-15 172048.22 -154009.8 8.19 11.94 9296 115 178 3.69 9526 127.0 10.15 

172238.65 -11 49 56.0 11.75 13.63 308 374 8.10 4793 63.9 9.89 
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Table 3.2 -Continued ~ > 
'\j 

Source RA Dec b Vhel W50 W20 S VLG D log MHI ~ 
name (J2000) (J2000) ~ 

hms deg I /I deg deg km s-l km 8-1 km 8- 1 Jy km 8- 1 km 8-1 Mpc (M0) ~ 

J1723-45 172325.27 -452831.4 343.69 -5.24 6572 182 219 6.86 6429 85.7 10.07 
Jl726-14 172628.34 -142737.9 9.98 11.44 8362 147 331 4.25 8294 110.6 10.09 
J1727-18A 172718.88 -1847 14.2 6.38 8.95 346 107 156 5.98 320 4.3 7.41 
J1727-18B 17 27 56.22 -18 5708.6 6.32 8.73 4181 188 222 4.22 4172 55.6 9.49 
J1727-49 172746.40 -492637.3 340.77 -8.04 3940 208 233 9.38 3885 51.8 9.77 
J1729-11 172951.99 -11 02 36.6 13.40 12.53 8271 145 165 2.78 8492 113.2 9.92 
Jl732-43 173221.21 -431528.3 346.43 -5.35 2500 125 215 10.62 2635 35.1 9.49 
J1732-15 173225.31 -15 5742.8 9.46 9.43 8122 162 176 2.33 8132 108.4 9.81 
J1733-09 173318.71 -093300.8 15.15 12.58 5502 138 244 3.81 5660 75.5 9.71 
Jl733-17 173353.03 -174455.8 8.11 8.19 8680 159 200 2.69 8585 114.5 9.92 
J1734-44 173403.26 -443245.3 345.51 -6.30 5821 231 261 5.99 5800 77.3 9.93 
J1734-16 173423.66 -164521.1 9.03 8.61 1417 65 88 2.29 1338 17.8 8.23 
J1734-I3 173424.69 -133641.6 11.75 10.25 7817 308 402 7.81 7965 106.2 10.32 
J1734-18 173457.69 -18 1857.1 7.76 7.67 8308 99 139 2.45 8363 111.5 9.86 
Jl736-44 173615.32 -44 17 12.6 345.94 -6.50 6475 173 203 3.46 6579 87.7 9.80 
J1736-47 173646.93 -475036.0 342.94 -8.45 5882 339 365 9.87 5962 79.5 10.17 
J1739-51 173928.78 -51 0402.6 340.36 -10.48 3806 137 161 6.90 3677 49.0 9.59 
Jl741-08 1741 21.91 -083323.7 17.06 11.37 10544 253 316 4.68 10438 139.2 10.33 
J1744-09 174406.62 -0921 15.3 16.70 10.38 4245 238 260 5.87 4390 58.5 9.68 
J1749-15 174921.58 -152045.8 12.12 6.26 7454 291 426 10.02 7324 97.7 10.35 
J1750-11 175050.03 -11 58 16.8 15.24 7.64 4612 206 226 3.47 4640 61.8 9.50 
J1753-12 175359.13 -12 50 36.8 14.86 6.54 4249 232 271 6.55 4466 59.5 9.74 
Jl757-04 175757.12 -040333.2 23.10 9.96 1730 72 106 1.93 1960 26.1 8.49 
J1758-04 175858.23 -043628.3 22.73 9.48 6172 99 150 5.24 6374 84.9 9.95 
J1759-1O 175908.89 -10 03 51.5 17.93 6.81 11939 74 110 2.79 11734 156.4 10.21 
J1800-03 180017.92 -035941.1 23.44 9.48 4276 227 348 12.01 4573 60.9 10.02 
J1803-03 1803 13.41 -0301 17.9 24.66 9.30 3616 175 214 8.46 3752 50.0 9.70 
Jl803-06 180354.74 -06 39 59.6 21.50 7.42 8893 256 302 4.49 8953 119.4 10.18 
J1804-03 180450.21 -032003.5 24.57 8.79 1785 42 62 2.01 1914 25.5 8.49 
Jl807-02 1807 12.40 -025005.9 25.30 8.51 1766 146 173 36.76 1736 23.1 9.67 
J1807-42 180716.23 -424930.6 350.03 -10.66 3238 135 161 7.73 3334 44.4 9.56 
J1807-06 1807 18.74 -063421.9 21.99 6.72 3297 134 154 4.03 3298 43.9 9.26 
J1807-08 180740.02 -083633.2 20.23 5.67 3491 187 486 28.48 3732 49.8 10.22 
J181O+0l 181017.75 +01 36 11.4 29.64 9.88 1860 74 196 4.51 2124 28.3 8.93 
J1810 -01 181036.87 ·-010225.6 27.31 8.59 2121 140 166 3.43 1955 26.0 8.74 
J1812 -06 18 12 45.74 -06 20 45.3 22.83 5.63 5736 236 310 6.62 5558 74.1 9.93 
J1814 -02 18 1431.40 -022710.6 26.50 7.07 1739 377 417 19.04 1946 25.9 9.48 
J1814 -35 181438.80 -352822.8 357.32 -8.56 591 40 71 2.05 733 9.8 7.66 "" ~ 
JI815 -02 181520.32 -0251 12.9 26.24 6.70 1790 308 340 11.46 2035 27.1 9.30 
J1815 -28 181530.83 -280143.5 4.04 -5.26 8752 349 456 11.24 8630 115.1 10.54 
J1816 -36 18 1656.30 356.86 5541 248 270 5.32 5826 77.7 9.88 

18 1631.00 337 1719 22.9 
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Source RA Dec b Vhel W50 W20 S VLG D log MHI 
name (J2000) (J2000) 

~ 
h m s deg , If deg deg kms- 1 km 8-1 km 8- 1 Jy km 8-1 km s·-l Mpc (M0) 

J1817 -04 181709.62 -.Q4 05 35.9 25.35 5.72 3080 105 146 3.59 3135 41.8 9.17 
J1817 -32 181731.74 -320820.8 0.59 -7.56 953 85 263 3.51 1002 13.4 8.17 
J1817 -03 181750.94 -031707.2 26.15 5.95 1873 86 107 3.38 2114 28.2 8.80 
J1819 -oIA 181902.93 -010720.8 28.22 6.68 2965 172 196 5.41 2981 39.7 9.30 
J1819+01 181920.68 +0110 16.8 30.30 7.67 2582 113 141 10.02 253 33.8 9.43 
J1819 -om 181947.87 -013850.3 27.83 6.28 3051 190 221 7.19 3177 42.4 9.48 
J1820+07 182033.25 +075532.6 36.55 10.45 3704 303 341 21.91 3847 51.3 10.13 
J1822 -35 182238.90 -353919.9 357.9 -10.09 5604 542 575 22.68 5661 75.5 10.48 
J1823+03 182304.87 +032407.5 32.74 7.86 8791 63 89 2.50 8790 117.2 9.91 
J1823+00 182323.65 +001630.2 29.97 6.36 2910 130 149 11.10 2613 34.8 9.50 
J1824 -34 182425.69 -341209.8 359.38 -9.77 4901 335 360 5.58 4634 61.8 9.70 
J1824 -olA 182431.71 -01 5536.9 28.13 5.10 6204 200 226 6.47 6220 82.9 10.02 
J1824 -om 182459.59 -01 2741.0 28.60 5.21 2865 354 382 27.31 2819 37.6 9.96 
J1826+03 182637.54 +030425.7 32.85 6.92 2956 80 130 3.70 3195 42.6 9.20 
J1826+01 182638.55 +013333.9 31.49 6.23 2764 143 166 4.03 2786 37.1 9.12 
J1826 -33 182647.59 -3343 19.7 0.04 -10.01 5900 315 380 11.43 5890 78.5 10.22 
J1827+04 182753.34 +040714.0 33.93 7.11 2107 75 172 1.88 2226 29.7 8.59 
J1828+02 182822.36 +024401.1 32.74 6.38 6670 48 152 2.92 6959 92.8 9.77 
J1828 -33 182827.42 -331044.7 0.69 -10.08 721 49 87 2.47 569 7.6 7.53 
J1829+01 182942.86 +014126.6 31.96 5.60 10313 99 139 3.25 10434 139.1 10.17 
J1830 -27 183037.15 -274921.9 5.77 -8.13 8114 114 179 5.48 8154 108.7 10.18 
J1831 -31 183157.80 -314524.2 2.32 -10.12 5992 426 462 12.65 5823 77.6 10.25 
J1833+03 183327.36 +033514.8 34.08 5.63 5257 244 265 5.98 5366 71.5 9.86 
J1834 -30 1834 19.14 -304542.3 3.45 -10.15 440 45 74 3.79 509 6.8 7.61 
J1836 -20 1836 14.77 -200019.7 13.39 -5.77 1668 54 73 2.53 1859 24.8 8.56 
J1839 -17 183925.42 -173331.5 15.92 -5.34 10791 207 416 7.51 10753 143.4 10.56 
J1841 -18 1841 18.08 -185948.9 14.83 -6.39 1670 159 181 15.16 1899 25.3 9.36 
J1846 -23 184642.93 -230537.9 11.68 -9.32 9147 79 99 2.33 9379 125.1 9.93 
J1856 -16 185611.85 -1636 13.0 18.57 -8.51 8953 172 218 4.82 9003 120.0 10.21 
J1859 -10 185910.95 -10 0313.3 24.82 -6.27 10212 302 376 5.05 10121 134.9 10.34 
J1901 -04 190149.81 -042921.5 30.11 -4.35 1525 131 164 17.17 1627 21.7 9.28 
J1909 -05 190940.23 -050548.6 30.45 -6.37 8811 269 337 4.44 8566 114.2 10.13 
J1917 -00 19 1741.13 -003943.4 35.34 -6.14 11339 284 333 6.10 11129 148.4 10.50 
J1922 -05 192210.28 -0531 14.7 31.48 -9.34 9340 426 445 5.24 9320 124.3 10.28 
Jl923 -01 192333.52 -oI 3757.6 35.15 -7.89 10095 163 235 4.68 10101 134.7 10.30 

I',:) 
C>l 
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3. 26 

The columns of Table 3.3 contain the folJlowing information: Column 1: The name of the 

cube where the is 

Column 2: Source name; 

Columns 3 & 4: coordinates of the caIldJ(1atei 

COlumltlS 6 & 7: UCLJlCLlOl;!lO c()orclina,tesi 

Column 8: Heliocentric veJloclltV: 

VUJlUllilH 9 & 8: width at and at 20% of the flux deIlsity; 

Column 10: IntegratE:d HI 

VU'!UIHH 11: corrected to the LG rest frame; 

Column 12: Distance to the 

VUJlUWlll 13: LOlgarithm of the HI mass. 
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Table 3.3: alaxies 

Cube Source RA Dec b Vhel W50 W20 S VLG D log MHI 

~ 

Z336N..20 J161O-38' 161025.00 -382133.3 340.30 9.67 4478 118 191 6.68 4231 56.4 9.70 

Z336N..20 J1616-40 161607.96 -400204.3 339.93 7.69 4438 344 378 15.71 4466 59.6 10.12 
Z344N..20 J1616-4O' 16 16 16.46 -40 0359.3 339.93 7.65 4439 337 369 13.40 4475 59.7 10.05 

Z344N..20 .Jl620-39 162030.47 -393624.3 340.84 7.40 2380 88 113 7.54 2510 33.5 9.30 
Z336N..20 .Jl620-39' 1620 14.19 -393604.7 340.81 7.44 2382 78 102 8.15 2500 33.3 9.33 

Z344N..20 J1624-42 162452.51 -422643.7 339.38 4.83 2222 165 215 22.58 2225 29.7 9.67 
Z336N..20 J1624-42' 162448.87 -422805.0 339.36 4.82 2219 166 200 18.97 2221 29.6 9.59 

Z344N..20 .Jl649-35 164940.43 -351008.8 348.06 6.08 3526 189 218 9.70 3704 49.4 9.75 
Z352N..20 J1649-35' 164957.16 -35 JO 25.7 348.09 6.03 3520 1867 210 5.86 3689 49.2 9.52 

Z352N..20 J1654-35 165404.36 -353446.5 348.31 5.12 6365 179 270 11.78 6412 85.5 10.31 
Z344N..20 J1653-35' 16 53 59.76 -353028.4 348.36 5.18 6364 154 270 11.52 6412 85.5 10.30 

Z344S_20 J1711-47 171140.04 -473535.0 340.78 -4.79 2190 232 278 20.51 2214 29.5 9.62 
Z336S..20 J1711-47' 17 11 51.35 -4735 11.4 340.80 -4.81 2190 231 256 27.26 2221 29.6 9.75 

Z344S..20 J1727-49 172746.40 -492637.3 340.76 -8.04 3940 208 233 9.38 3885 51.8 9.77 
Z336S..20 J1727-49' 172749.03 -492355.9 340.80 -8.02 3935 227 291 13.96 3885 51.8 9.95 

Z344S..20 J17:39-51 173928.78 -51042.6 340.36 -10.48 3806 137 161 6.90 3677 49.0 9.59 
Z336S..20 J1739-51 • 173925.58 -510237.0 340.38 -10.46 3804 118 147 6.80 3670 48.9 9.58 
Z024N..20 Jl807-08 180735.80 -083748.4 20.20 5.67 3467 228 271 23.16 3707 49.4 10.12 
ZOI6N..20 J1807-08' 180740.02 -083633.2 20.22 5.66 3491 187 486 28.48 3732 49.8 10.22 

Z032N..20 J1819-01A 181902.93 -010720.8 28.22 6.68 2965 172 196 5.41 2981 39.7 9.30 
Z024N..20 J1819-01 • 18 19 10.19 -01 11 08.8 28.17 6.62 2974 168 202 6.49 3002 40.0 9.39 

Z032N..20 J1824-OlB 182459.59 -012741.0 28.60 5.20 2865 354 382 27.31 2819 37.6 9.96 
Z024N..20 JI825-01' 182505.93 -012648.3 28.62 5.19 2867 345 364 31.14 2819 37.6 10.02 

Z008S..21 J1846-23 184642.93 -230537.9 11.67 -9.32 9147 79 99 2.33 9379 125.1 9.93 
110 3.38 9373 125.0 10.09 

• Galaxies that are found outside of the region, fll = ±4° of the data cube. tv 
-.:t 
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3. 

3.3 

To accuracy of 

extension )',aHlJU<:;,", COllJma,fj 

extension lva.l1UJIU 

A comparison was made np'n",~pn 

3.2 shows the between the 

were ri""'or>~ari 

28 

the 

the 

twice. 

where 

RAI and and Dec ",aHUjU''''~t found within the VV<:;H-l~Cj.lHt;U a 

cube 

mean 

doubly 

The 

the 4' 

between 

size 

are: 

the 

are the RA and Dec the 

The 

and Dec measurements the 

0.39 a = 1.56 arcmin 

a = arcmin 

IvCULIUJ.UGt,LC;;:) is 

cubes. 

3.2: The offset in RA and Dec for the the 13 doubly detected GB extension candidates. 
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3. 

The 

in the list 

the quality 

data cubes by 

and 

a very 

Fl.'> the latter F,W«w...Hou 

measuremnts have 

10 

8 

6 

'2 4 
'E 
f::! 2 
~ 

0 

-2 

-4 

-6 

-8 

with 

Although the comparison 

range to 0°, it will 

measurements made for all data 

and Dec measurements 91 

us are: 

0.05 

-5 

xX 
)( x 

x 

x 
x 

x 

o 

a = 1.12 arcmin 

a arcmin 

the measurements of the two 

x 

x 

5 10 
(arcmin) 

29 

and 

in the 8 

It is 

hence the 

3.3: The difference in posltllons, 
"'~.'~"'A~U of the GB extension candidates. 

RA and for the two independent measurements of 

between 

accuracy 

in the 

are 

lower sensitivity in position 

Dec the extension vU'.H.UUU 



Univ
ers

ity
 of

 C
ap

e T
ow

n

('HAl'H,lI ;l, 30 

Dc'ClIIPAS.' <tre the rtA ,tnd Dl'C of the T llPA SS (,U1IJ't~rp"rh for tI", G n ('xl"",i"" c,,,,,\idR.l.,"; 

n"l>f'<:tiwly. A ,,,I,i,f"eton' 'i.)(r"""'~nt li'r th~ "'~"",Ilr~m~nl" or I,h~ HI positio" ,s f01Jnd wll.h 

"r"~"!' olr""t "fI,l (wr~ol)<J"di"g ",·,,,,<I"nl d~"I"ti"n 01 

..'l.RA= {),31 mcmin, (j = 2.03 mernin 

..'l. n",.~ O.G I MOlnin, (} ~ 2.27. Mcmin 

Thi" n,mp" ... ~' wflll" lh~ HII'ASS I><>"itionru Prror of~:J memin (Bames!'t ,,1.. ~)(I{I1). 

" 
• 
• , • 

! , • 
~ , • ,-
" -, , 

" • , • " 
• 
'" 
-" -" -. , , 

"""G' - """ ... ,,, i"''''''' 

Fig<lre:JA 'rh~ Ji!fNNl<:e io ,-"",ilium. RA ",-..:1 nee' for Iho CR o"to",inn ~~n(lirl"'"" "nrl th~ir 
HII'ASS ('ountNp'"'' 

:C1.2 Accuracy in Measuring Vi"l 

The' compmi:;<)n bctWl'Cll t1w h~lioct'nlri<' ""lod,i.." of the I:, doubl:r dptf'('tP<i candidate"" 

c,iYen in F,!>. 3.,) wht'rf V,. <lL~ hplio" .. ntric velocity of a e.andidatc found within the well 

defined region or I,hp ell], ... is plott .. d against th .. difkren~e i:>ctWl'Cll Vj "nd thf hdi(Kf"tric 

""Ioril..- of the mr. .. "pondin~ candidate in the neighboring ('Ubf, The wc"!, olrset ""d 

"Ioan,]""d dp\'ifl.l,ion "r~' 

.:'l.'\' = ({),IH~11 ± IJ.OOO'2)V, - (4,:}9::c 8.45) km" 1 
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r'HAl'TEli :i, :11 

C,UI be fitted to thl' ,bta, with a s(,t11dard dl"'iatio11 of 12.3 kltl s- I, conlirltllll)( thm th~ tw" 

"ciocitics ltlatch wry w"ll :\11,1 dwre _'''0 to 10" no ,if',nilLc"nl r.rend 

NO 

hO' 

'" , 
" " c c 0 - ~ ," , 
,- ~, 

'oc 

'" 

Fi~urc 3.~' Ti>c JilfHe"c~ "",,,,,,,n the h~liON'l1tri~ wlod t,;"" "I th~ Gil ~xl.~mi"j, ('a[l(lid,,1 '" '~I '~'\"i 
ill ~di~ccnl d~t" ClIb<', Th~ agm'm('[ll klwC'<'n 1.11<' Lv;" IIOC,,-,ulemenb i, n'".'lk,,~ _ 

In Fil\, :-Ui the difIcr8Il~e in hciiocl'Iltric velucitics of thc g,daxi""'< id~n\ilied hy t.he ".,r()nd 

searcher i, illustrate"l with mean oft'oct and st~lldard deviation or 

,v 2G_9 km s I 

A iiIlC "'ith equation 

~ V = ( 1I,(lI.J1ti ±. II,IXJH) V;" ' - (-1.8 ± 7_8) kIll S- 1 

wt\." fittf>d t() th~ Vflllle", wilh" st.and~rd deviation of 26,7 km "-', :'-io siglliiicant trend i~ 

_11. fll(lWllKh (,Ioe ""~tt.er is a bit. )ru-ger oomparl'Ci to the preyiou, CO!llparisun of doubt\ 

detected I\"hxiffi, 

The comparioon of the GB galaxies vcic>citie:J with II! PASS "ho;.', a simil ", behavio1lr dp'pitf> 

the differl'nce in depth of the t.wo SLOr",)--" Thi,;, "hm>:!1 in Fig. :-1.7, The mean offset l\lld 

,("",danl d~viat;on "r8: 

~V= 1, 1±2,2kms-' ,~=288km8-1 

A line with cqllalion 

-"V = (1),0 006 ± 0_002)VCB - (4 7 + 2_11) km, j 
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Fi~nr~ 3,0' The uiiJer<'nce 1".·Iv."", lK'li()C('nlric \·(,locil.k, of Uw t'1Hluj,)a"" [rum 11., I wo jlJ(k'p<>l,(knl 
"""riY'.' . TIY' ,c~tt~r ~,wry low CClnll"rc;l to \'~I()City pixeL 

:Ll.:l Accnracy it! IV""'~nring 8 m, 

As " furtlwr rlH"'k on Ilw "",,cur""y of tlw merumr('d HI p"mm~t~rs of the Gll pxlpnsion 

gala.-"i,"", a mmpa:rison wa.:; mad~ betw","ll th~ nwa.>urc'{l integrate'{l flux of doubly ,kte(\<'d 

ca"didat",. Figure 3,8 shows the r~8ult of the compuri",\!), wher~ 81 a"d S2 al'~ the' iTLt~gra\,'d 

flux~~ for the' galaxies rO"TLd in tl", w~ll d~nn,'d r~i(m or tlt~ ""hf' ,md l.h~ mr",,'p(mdin~ 

i ,,1<'1"\"'I.f'<\ fill x of I.lw candie liIl""l in 1 he npi~hbourill~ cuI"" rpsl><'ctivply. 'l'hp mPiUl off""t and 

slandard dpviRlioll "rp: 

'::::'8mt = 118 Jy kHl ~_l. <7 3.27 .J y kHl' I 

A lin~"r ""gr~"ion yields 

S'''nt = (1.27 ± 0.13)8""" - (2.1)) + 1 71) J y k,,, , . 1 

This ha.:;" 8tlwdard d~\'i,,\ion 01 2.% Jy km s 1 'l'lw oI-",PI'\·""lIRr~~1' sm\tpr is bprauSI' thPf;P 

K"laxi~s (wil h S}i"t) ~r~ d~ 01' o\ll:"id~ the horder of thp dal.a cubp. Hellcf', thpy hl\\'p 1m-gel' 

"nc~rI,ainl iffi. Thi" ~ .. idpnt in thp higher fiux mpasurements for 8'>Ht comp'lIwl to SUn' dup 

1.0 higher noi"" in S2\n" 

fhe compari:;on of int~gmtL'{1 flux obtainoo from the two iTLdc'P~n<kTLt ",l\.rcl."" i~ :;110"-'" 

]!J Fig. 3,~. The me'aTL off",t "nd corr"'l'oTLdiTLK ~\and"rd d,·\·illtion ar~ 
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Clf,IPTER J. 

(11.021 1. OF,) .1'1 km .,-1 

W~S lillN1 to I h~ valuef<. "'il.h a "[..\11(\,,[(\ '\f"·l,,!.io" of 0.8.'-; Jy km' j. whi"h ,s not "if,nifi~tintl~' 

dill'elPIl(. fmm tllP scali"" ""d tlw mp"" ot!fif>L 

, 
00-

" 
'. , 
e • 
~ " 
~ • " , 
" 

" , 
, 

• 
. / .. / 

/ 

'_.-

Fi!,;lJrp ~.9 h'tegrMe~ tlux moa'm~~ lor the Gil ,,;uld,~ate, ()ht~ine~ IWlll in.-lepetl~ellt ",'al"b~, A 
vel')' guoo agl'-""mem. is ubserwd betwccn the cwu me.,uremoms, 

Lu.stly Fig 3.10 ,\i"pl"y" \h~ oompari"'JIl or the illtegr""E\J lion: from d,~ Gil ~Xl~lli;ioll 

wrSu" HIP A ~S. The G D exte""i,,,, cOlltai roS SomC"", wil h pMk 11m: d~tlsity I(}WN t hall Hli 'ASS. 

w h kh ii; ~x p~c, f'(j ~s t hp i;OJrV~y 1"0., (wtwr ",,'l.-lith'itv The meall oif""t, and "tandard deviatioll 

of 

S;n,Hlp'-\~S= (0,~9 ± O.OS)S",,(Jl) + (202 + 0%) J.v km" 1 

hu.s" standani d~\'ia .. ioll of 2.9 Jy km "-1 N(} trPtld is ob""rved ~,x("ept a large'r ""atlcr due 

I(} higher ll(}iS<' 1~Vf'b ill HIl'ASS, 
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CHAPTER 3, 

"t' '" , 
'~ ",I' 
" 

, 
" " "" S"GBPi kmO+) 

Figure:} .W: lu!e;;raleJ nux [rurn U", GIl ""l'H",iull auJ lllP ASS ,un'"),", The uh"",·...,J brger ,,',,""r 
is due to hi~l)('r noi"" k'yd, in HIP .. \SS d~t" .. 

3.1 11ulthvavclcIlgth Countcrpart~ 

:~Jl.1 C01l1,/prpar/ SHard, 

For e\'erY GD ext.cn"ioll ,klectioll, l\ ~oUljWrparl ", .. arch hw; b',,"1l Imvle ill IlIeAT (:>l,·wr 

d ttl, 2004: Wong e\ at 20()6) "nd :\ASA'" Ex'mg"lar,ic D"tab""" (NED) Tb~ ",,",reb 

uilf'<1 bOlh rffiiticJn "nd ,'~lodt.y inlorm"\~)n l() id"''',if~i d~t~~tic!lls within" """I,ll mdius 

of 8' for HI find ~ 4' for OptiCfl! and infraI'ed counterpmts, In the opticul ~nd infrarcd 

e<Ja-:; all pO&liblc wunterparts were Yisually in"p~'C,ted fur their morphology to d~kn"ille 

tlw '''''''( likdy ,-,)unkrp"rL Fur 65 uf our galaxk", T1Lulliwa"pic·ngth r£lllnl~rr""l~ li"!",1 

in NED with mMrJlill'; [",Iehill' wer~ found The mAjori",' of th",,~ ~fllaxil'S mfllc'h..,-l W a 

sin!';l~ mUlll ~rp"rt.' Six, f'<'n, "plkal and infrar~d. !,;a!axi"" had a mtaloguL'<i galnxy within the 

search radius, but had no rcdshift informali[)ll avuilabk. Howcver, bm;cd Oil th~ir separation 

and morphology, thc,' aJ'e listL'Cl ''''' !}(),sibk munkrpmts, In Table 3,3 the ""ults of the 

~ountcrpart """,ch is presclltclL 

III "UIIIIIlary, 30 of lhe 158 ~andid".t"." haw III cuumerparh, 29 IITPASS (r.l,,,,,~· ~t "I., 
2(j)4: Wong e\ ,,1., 211()Gj ,wd 1 nrms lllenning d al 2((10) T"~Ilt)'-I\\'o h""e 2\IASS 

umnterr"rt' (J"]'rett N ><1., 21()(h), 3 ha,~ lHAS r.olln!Arpml~ (lHAS I'SC.)()intIHAS S~i~nr" 

\Yorking (~l'OUp 19HHl and 24 h",.., opdrru cmmt~Ip"rts, E~O (L"ub~rts, H1H2) and lief' 

(Nikoll, 1973), 

Th~ ~p"tial di'l.ri but,iUII of galHxic.,; wilh mu )',iwa,'dengl,h c()u" ter P""·t, i, ~ho\\'n in Fi!';. :). 12, 

wh~]'e ,,-,lid lri"n~k ]'~pre.lf'n( ~"ll\X,e, with b()th ()plir",! "nd inft"r&! r.oum~rp"rls, op"" 

,ri",,!,;!"" rppre.lf'nt ~rul\Xi,-.,; with infrared c'ountcrp",rr.s only, aurl open square>; represenT. 

galaxies Wilh optieal counterparts only. G;unxies with with HI oounlcrpurtl ~rc ,lwwn"~ :;olid 

~irda; while g,~laxi"'" with no ~ounterp"rt" urc· giv,"n a' oren ~i]'~le,. F;xl.indion r.ountou" 01 



Univ
ers

ity
 of

 C
ap

e T
ow

n

('HAI'Tf;n 3 3~ 

" 
" , , / 

" / 0 " • ' / , , 
~ " '~ . ~ 

" , " 
y -, '7 " " "" ' " , ' ,', 1" , ' , 

, , , 
" " " " " " " , 

'" (J),i<m,-') , 

Figur~ ~,lO: Illlegral"d Jlux 11'ollJ the em extenoion aud Ill!' ASS ,UIWY>, T~e ol",e,..,~llar!\<'r ""lItor 
b ~"" t~ higher noi"" level, in HIPAi:lS data_ 

3.'1 Multiwavclenglh Coullterparts 

3.1.1 Cuunl"I'JJal"l S"aI'd, 

For C".-eIY GB exten~ion dde'Ction, a counterpart ocmm has be'Cn mad~ in HICAT (.'IIpy"r 

et al... 2004; W()]tg: et al. 2006) ami NASA', Extragalaetic Databa.>B (NED) The :lCMd, 

,,_i h,.th pmition "nd velocity inro,.,,,",ion to idfntil)' delections wilhin a "",,,rch mdi,," 

or W lor HI And ~ 4' for oplicAI And infrAred cOllnte'pArts, In "he optiral and infrAred 

[mRS All possible countf'II'al'!.' W~I'f' \-i~",illy in'lX'C1ed for their morphology to dewl'mine 

the most likdy counterpart, For 65 of our galaxim. multiwawl~nglh tXmnic'rl'Mt8 li"wd 

in 'lED with '''"ed,in,~ ,edshilb wer~ rOllnd_ The '''Ajority 01 the,," ,~"l,,~il'S malrhed (" " 

_'ingle COIJllt~'V",t, Sixl""n; optical and inlrared; gA1IIXie,' h",l!l. rae!l.logll~d gA1IIX,V wit.hin eh~ 

"",arrh "!l.dius. but had no r"I.'hift infm-mA,(ion !l.v!l.iIAble_ How",."r. b"sed on lhf'iI separ"!i"n 

And morphol"",-, they !l.rf' li~I,,1 fl., pr><,ible munlerI'm!s, In Tablp :1.;' (he m,ults of the 

connterpart ;;pard, i, prp.;ented. 

In ~umm"ry, 30 of the 15K candidate, Im''<' HI c()nnwrparb. 2'J HIPASS (/>'kYl'I f't ill. , 

2004; Wong et a!.. 2006) and 1 HIZSS (He'nning: ~t a!.. 2000), TWC'Ht,,-two hilve 2~!ASS 

couneerparts (J arr('te d a)., ZOIXIt,), :3 have IRAS counterparh (lRAS PSC:J oint IRAS SeiC'Hce 

WOt'hin,~ Group 198R) and 24 h!l.V~ opli('';)'l tXlIJlltNparis, ESO (J_'!l.uherl" 19R2) and UGC 

(_~il"on, 197:1), 

The sI'"!i!l.1 di,!.!ibu tion of g&l!l.Xies with multiwavdeng! h mnnterpans is ~h()wn in Fig. :1,12. 

wh~rf' solid triiUlgI~ r~preocnt gala.-'{ie,,; with Loth optical mtd infrared c()unterpart" ()pen 

triangk,,; r~pR'8ent galaxi", with int'rare'll counterparts OIoly, ,,,td op~n il<1"'''''' rqrre':lCnt 

gil iaxies with opt-ical tXluntel'jxr.rh only. Galaxie:< with wi ,h HI tXlu nl e'l)ll.ri" are shown ~s :;olid 

rird"" while g&l"--'<i"" with no rOllnterp"'-!.s "' e gi ven as open c[rdes, lOxl [nclion ronntour~ ()f 
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= 1mag and are ,...oy-nn""" on the 

not recovered in 

HI survey and J1912-03). These were 

up by a renewed extension 

of these l'.o,JlGWo.,H:;O are 3.4 as pnoSeJllte{l in .L.L.L'V"'."" Their HI "'n<''''~,1r''' 

3.11 "~I'>V"UV. with the cOlTe~;po!ndmg Data Relase is shown in 

found in our GB data cubes search. From our close inspection of the spectrum around these 

l'.a.Jl,,",,":;" the have been made: 

J1652-29 

• HI Sn<>"t:rll'm a narrow is in 

130 km , is not recovered in the 
r-w"",-i1n,,,. in the 

• detection. 

J1704-29 

• HI Sn""t:rll'Yn a narrow V tV 5800 and 

and extension. The 

asa 

• VUU,-",lU"'.Vll. it could be ,-"lQ"""l1C;U. as a 

J1756-05 

in the 

is seen on 

Various 

~ 150 km 

extension 

• HI .... .,.,."',..t-,.,,,"" the V 9173 and ~ 250 km s-1 is not clear 

baseline in both cases. 

• LicmCIUEnOlo.: False" detection. 

J1802-39 

• HI this V 552 and .6. V ~ 220 km is not 

at the in the extension it be 

on the star 

• detection. 

J1809-05 

• HI """',01'''1''' no is in cases the 

• 

of 

in 

in both 

it to be '''''''''''''''''''1..1. 

the 

is seen 

at V = 2933 km 
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HIPASS J1912-03 

• HI a narrow is visible at V = 5755 and ~ V ::::; 300 km in HIPASS 

which could A weak is confirmed the extension 

data. on DSS2 a clear face-on is visible. 

• Conclusion:"Real" detection. 

The g,t::llt::l~i:U conclusion is that, of the six HIPASS l",(ucwu.'"" one is "Real" de1~ection, and one 

could be possIble l",<WI<L.II.,.Y. The rest seem to be "false" detections. 

Table 3.4: HI parameters of the six HIP ASS 5""'<'''''-''-'<''''' 

HIPASS 
Name 

J1652-29 
J1704-29 
J1756-05 
J1802-39 
J1809-{)5 
J1912-o3 

16 52 10.5 -29 28 35 
17 04 48.3 -29 49 53 
17 56 41.2 -05 12 29 
18 02 38.1 -39 37 13 
18 09 46.5 -05 50 40 
19 12 27.8 -03 5701 

352.8645 
354.2731 

21.9227 
352.4872 
22.9254 
31.7994 

(f) false, (p), possible and (r) real detections. 

9.2569 
6.8673 
9.6913 

-8.3892 
6.5248 

-6.4739 

5784 
5794 
9173 
552 

2933 
5755 

96.5 110.0 2.4 
78.3 129.5 7.6 
208.3 283.8 13.1 
129.3 222.9 6.0 
191.6 320.0 
230.0 293.8 

Table 3.5 which lists the POS:Slble Ilmi1tiwaV(ClieJlgth C()UIlte:rpa,rts contains the followin!! 

information: 

Column 1: Source name; 

Column 2 & 3: coordinates (J2000) ; 

Col.Ullin 4: - V), from 

et 

VVJ.UUJeu 5: Possible HI cOlmt,erp,art re~;isterE:d in 

Column between the po:sitilon of the 

Column The difference in velocllty, t:. V = 

'~I ... ~,~ 8: Possible UIJLlUttl C()urlteI:part as 

Column 11: Possible 2MASS cOlmt,erplart as 

100 f.1, m extinction maps \U\-·iuO;;'5Vi 

candidate the COtLntE)rp,:ut; 

Column 14: Possible IRAS cOlmt,erpart as in NED. 
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t io.:urc :1.11 1'1", ill """",no ut ,b~ "'. HlPASS pIa.~ ,Iuol ."'" "'" i;l..~Illi<>d in ,j.., CB ex' ~QfJ,)" 
... ~r"'" ·n", .. fl """"", ~Iwoo .. HI ....,c",,,,, frum HlP.>.SS 0." ... ~'l",,,,,,,, ,I", r~l" 1NlI",1t 1"'-"\ h~ 

""",~po,,,I,, ... bflOC""m Imm ll .. CB ~.~''''''''' '"'II. 
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Source RA. Dec. -V) HI Sep. Optical Sep. 2MASX Sep. lRAS Sep. 
name 

J1538-44 15 38 23.17 -442633.5 0.35 ESO 274- G 019 2.3 J15382201-4427568* 1.4 
J1546-42 15 46 53.12 -4221 20.1 0.34 ESO 329- G 019 1.8 
Jl549-46 1549 16.21 -465007.6 0.64 HIP ASS Jl548-46 4.8 5.3 
J1556-42 155657.62 -423410.8 0.87 HIPASS J1557-42 1.4 JI5565765-4234517* 0.7 
J1616-40 161607.96 -400204.3 0.99 HIPASS J1616-40 1.1 J16161676-4003142* 2.0 
J1620-39 162030.47 -393624.3 0.84 HIPASS J1620-39 4.7 
J1621-36 162106.14 -360838.4 0.65 ESO 390- G 004 0.9 
J1624-42 162452.51 -422643.7 1.22 HIPASS J1624-42 2.9 
J1628-29 162805.26 -290623.6 0.44 ESO 452- G 003 1.0 
J1630-30 16 3016.37 -303346.2 0.36 ESO 452- G 004 2.2 J16300522-3033542 2.4 
J1631-28 163146.53 --2805 53.7 0.64 ESO 452- G 005 1.4 J16313752-2805243* 2.0 
J1632-28 163204.22 -280532.3 0.67 ESO 452- G 007 1.7 
J1632-29B 163246.45 -292308.1 0.48 ESO 452- G 008 2.2 
J1635-33 163533.26 -334656.5 0.51 HIPASS J1635-33 1.8 
J1636-26 16 3610.38 -261022.7 0.52 ESO 517- G Oll 1.9 J16360656-2610126* 0.9 
J1639-28 163905.99 -285737.5 0.38 ESO 452- G 010 1.4 J16390239-2901289* 4.2 
J1642-37 164245.70 -373142.3 0.86 HIPASS J1642-37 3.5 
J1643-30 164313.93 -305616.2 0.42 ESO 452- G 014 0.9 4.8 
J1644-55 164427.04 -552949.7 0.35 ESO 179- G 012 0.8 JI6441750-5529172* 1.4 16406-5525 • 2.6 
J1649-35 164940.43 -351008.8 0.93 HIPASS J1649-35 0.9 
J1652-28 165209.15 -281927.8 0.28 ESO 453- G 007 1.6 
J1658-21A 165802.90 -21 1754.0 0.28 ESO 586- G 006 1.7 
J1658-32 165857.05 -3240 53.1 0.47 HIPASS J1658-32 1.7 
J1702-27 1702 25.98 -275011.7 0.33 ESO 453- G 015 1.8 JI7023181-2750389* 1.4 
J1702-52 17 0220.06 -525055.7 0.39 HIPASS .Jl702-52 3.0 WKK 7863c 1.8 
Jl705-29 170535.71 -294143.8 0043 HIPASS J1705-29 2.4 
J1705-24 1705 59.16 -244310.5 0.42 JI705573-244055* 2.3 
J1700-21 170635.27 -21 192004 0.52 J17063120-2117314 3.6 
J1708-25 170825.54 -254516.2 0046 ESO 519- G 003 2.7 J17082540-2543541* 1.4 
J1711-47 1711 40.04 -473535.0 0.71 HIPASS .11711-47G 0.9 
JI712-15 171227.60 -150635.7 0.39 J17122939-1503328 3.1 
J1712-25 171201.08 -254644.3 0.49 ESO 519- G?009 4.1 
Jl716-15 171627.88 -154504.0 0.37 .11716205-1542492 2.8 
J1720-15 172048.22 -154009.8 0.45 J17205126-1540542 1.0 
J1723-45 172325.27 -452831.4 0.48 HIPASS J1723-45 4.0 
.11726-14 172628.34 -142737.9 0.53 J17262140-1426537 1.8 
.11727-49 172746.40 -492637.3 0.23 ESO 228- G?004 0.5 
JI729-11 172951.99 -11 02 36.6 0.57 J17293946-1105308 4.2 
J1732-43 173221.21 -431528.3 0.55 HIPASS J1732-43 1.0 17289-4313 1.8 
J1733-09 1733 18.71 -093300.8 0.87 J17332166-0929143 3.8 
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Table 3.5-Continued 

Source RA. Dec. E(B- V) HI Sep. Optical Sep. 2MASX Sep. lRAS Sep. 
name (J2000) (J2000) (arcmin) (arcmin» (arcmin) (arcmin) 

Jl739-51 173928.78 -510402.6 0.17 HIPASS J1739-51 3.1 
J1744-09 17446.62 -{)9 21 15.3 0.87 HIPASS J1743-09 2.5 JI7440232-0921440' 1.2 
J1803-03 1803 13.41 -.o30l 17.9 1.52 HIPASS J1803-02 4.1 1.4 
J1804-03 180450.21 -{)3 20 03.5 1.85 HIPASS J1805-03 5.8 
J1807-42 180716.23 -424930.6 0.11 HIPASS J1806-42 6.1 
J1807-02 180712.40 -{)2 5005.9 1.61 J18071027-0249517 0.6 
J1807-06 180718.74 -{)6 34 21.9 1.57 HIPASS JI807-06 3.2 
J1807-08 180740.02 -{)8 36 33.2 1.36 HIP ASS J1807 -08 0.3 
J181O+01 181017.75 +013611.4 0.43 UGC 1113 1.4 
J181O-01 181036.87 -{)1 0225.6 1.15 HIPASS J1810-01 4.8 
J1814-02 18 1431.40 -{)2 27 10.6 2.05 J18142795-0225052 2.3 
J1815-02 181520.32 -{)2 51 12.9 2.20 HIPASS J1815-02 3.6 18128-0254' 3.5 
J1817-04 181709.62 -{)4 05 35.9 1.31 HIPASS J1817-04 1.5 
J1819-01A 181902.93 -{)1 07 20.8 1.12 HIPASS J1819-01 3.7 
J1819+01 181920.68 +01 10 16.8 0.90 HIPASS J1819+01 2.5 2MFGC 14333b 0.9 
J1822-35 182238.90 -353919.9 0.14 ESO 395-G002 2.9 
J1823+00 182323.65 +001630.2 1.55 HIPASS J1823+00 1.9 J18232745+0016314 0.9 
J1824-34 182425.69 -341209.8 0.37 ESO 395- G 004 1.3 
J1824-01A 182459.59 -{)1 2741.0 1.48 HIPASS J1824-01 0.6 
Jl831-31 183157.80 -314524.2 0.15 ESO 457- G 015 2.3 
J1841-18 1841 18.08 -185948.9 0.49 HIPASS J1841-18 3.1 
J1846-23 184642.93 -230537.9 0.43 HIPASS J1847-23 5.4 CGMW 4-3021d 2.9 
J1901-04 190149.81 -{)4 29 21.5 0.72 HIZSS 109 0.7 

* There is no enough information to decide whether this really is counterpart. 
0. In addition to HIPASS counterpart listed here a HIZSS galaxy, HIZSS 106 is also fond at a separation of 1.0' and D. V = 5 km 8- 1 . 

b Identification of the galaxy from The 2MASS-selected Flat Galaxy Catalog (2MFGC; Mitronova et al. (2004». 
C Identification of the galaxy in the catalogue of Woudt and Kraan-Korteweg (WKK; 1998). 
d Identification of the galaxy in the Catalog of Galaxies Behind the MIlky Way (CGMWj Roman et al., 1998). 2 In the 2MASX incremental release (2MASXi). 
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Figure ;).1 2_ Sp., I b i di s\rihu\icm uf gol,,-~ie, with muldwov"ieng\h cOnm"'pM\' . C,",,-~ie, wi,.h no 
connt~'IXJ.rt, "r~ "1'r""""c<l hy upc" dr.;i cs 'Xolid d",,,,, r~pro;cm b,hxi", vei\h HI ('DUn\e]'P"" ' , 
""lid t.ri;cngie, rOprffiCm go ifL.~I ", ",i l l1 b:-:<.h oplk~, ",xi infr~,--,.j ooumerpart<, of""1 tdangi'" repr,,,.--nt 
g,ciaxie5 wi . h infrared ,",unt.erp"''' onl), "nd ol*n <'lu,cw; r~pre<ent g-a.k~ie' ",it1 optk;c.l ,",unterpart> 
unly. DlIlBE- exlinetion contour< of A~ - 1m and .1~ ;cr" ,ul"'rimpo,*", on Ihe plot 

:-1.4.2 NIH Ima~ing of the Deep HI galaxy Sample 

A .y't~"'"ti" foil",,, UI-' for HI "de.-:tcd ga\uxic. iT! the ZOA h,,, 1>('guT! u.ing the J"paHe", 

Inh·.Te;i Sun'e,' Theility (IRSF) "t th" Suthe,l,md ob,erYiT!~' ;;te of I. h" South A fric~Il A" rOIlOlJlic~l 

()b'erv~l.ory. The InSF i> ;< 1.4 m al,,,,,imul.h C&-;.,*~r"-'" I.e.,,,,,,ul-"'. The CiLIllem. u,ed h!1." 

the Sinm.ltallOOus-:kolor lnl'raIlRd Imager for Unbiased Surwy ' (SIIl.lCS)_ The images taken 

"re in the J (1.201_""), H (l.u3!,,,,), and K, (2. Up"') bands "ith " fieki of vic,,- of 7' . 7 x 7' . 7 

('<alla"urm ct aL, 200~). SlRlLS has all aIT"y of thrc-c 11)'2-1 x 102·1 pi.xc! HgCdTc detedor" 

(HA\Y'>'T1) """)-1< (Hodapp et "I. lY<J6}_ 

Motivation of the NIR Survey 

Al1.lwllgh lhe HI ('uUl.eIlI. of our ~·"bx;"" h"" )-,,,,,,, ,r.llciie<l 110 iIlforlJl~tion b ~v"ibhle at. ot.her 

,,;awh~nds. A l\-m im;<ging uf the'e gahxi", will allow u" 1.0 determine their morphology 

and lllminOISity. Stndying the chru:acter'tic, of galaxies IOCMOO >U'ound and in the Local Void 

!"uh-ulmly i, importaut in order to ycrify if til~re i, any relation bet"""n tkir I-'ro\JCrtic>; 
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"nd I he "lJ'toundll'1l j\al"xy den,ily. 

., •• 

In ".ddil.ion, fM "Ut\'~y" close 10 the G"lactic PlfUl~ ,.he- nC<X.l of observations that can pro/)(' 

deeper than curr~llt H"ting ."",'ey.' .",ell as 2'\L\SS is im1llua.bk. The SJHILS camera on 

the IRSF has tbe following advamage, o""r th~ olher .'llli SllIYC~'", 

• SJRlTJS ha.'< '" pi"el ",""le of n.4,-, 1I.[(,*,<:ond, p~r pi::..~1 comp,ue<l '" t.he 2 ar~,<f'C()nd per 

pix~l of the 2\·IASS, Ollr dat" is TTlote t"solwd hy '" factm of ~ 4.'> . 

• A typical tcn minu\~ cX\Jo",ITe in SITl.1US probe" \(> f"intN limiti!l" TTl,,*1)it'Jd~, Ih"" 

~xl;ting 'Jm. ""1".")". Th;, TTl"ke, the IRS, "1) ;de.d i1)_ttllTTlenl 1m slln~;, ch ... tn the 

G"lactic Phne. 

3.4.3 Ob"",rvations 

,\ , part oj the ongoing:'-llll ZOA WII'C.", we p~rforJll('d a I\ln ob,..,ry",tion for ,elt-<.;ted galaxi~' 

from the GB ~xtel,"K\n d~t"rt~lm from 1:1 to 24 ApnI2007. TWeHty-fi,'" (hthe,wl 2k,.y"",d 

""p'"u"e" """e h,ke" on tlw lk.'J,tin" of e"ch gal",-y, t''''uiti1)j\ 111 '" towl ~Apm.llr~ t""" ~f 
W.l ',,,n1)d, 1H "",,·h of the IhrIX' b"",l, with" di"hNi1)j\ _10[> of 1;, iU~"",oJl(l_ h~tW,*ll ea.cll 

cXJ}()S"'~. The ",-'<'ing va.ded j,.,twn'O .-11"8 .ml 1"..'( In T").\e ~.r. tbe HI parameter, oj t·W:· 

oilserw,l gaia."&>', w]t.il DlRBE ~xt.inction val"e, (Schle8ei et .. 1., I 998) fIJ-.:l t lw "("'dng during 

no~ oh""rv .. t~,n L, prf>6~nt"'l 

Dc,&il. of 'he image proCC'8Sing procedur~ anG. data analysi, can I::K" founel in Jamc' TaM' 

thesis. 

:"IR Countcrparts 

Hcr~ w~ only looked at the rough color image" to look for po,"ibl~ oollntt:rpartl<. Of the 

p<Jinted ob""rYatiollS towards ~he 31 HI detccwd galaricb, 6 galax,"", haw ~1) deted"d, 

of whido .J Me deteded i1) tlw 'JIR fot tlw fi"t tll"~. All of "he detect",] j\"l,,-~ie, ""e 

m,~,sive spait",]. ~",'"p" 01l~ very hw: m"," g",hx~·. Fij\llJ'e, :).L), 3.1-1. fUld ~.1" 'how the-.1-

H.J(, compo'it~ iTTl"~e, 01 the Mtoct.ed j\"liui"" wit.h the III piUan>ete,·, nf the GB possible 

coumerp"-tr." The ~lltr~ ill Tahle ~.r. comaill the followill~: 

Col<lIllll L ()bj~ct. nam~; 

OJlumns 2 & 3: Equ"torial ooordinatt:. (.12000) of the- obs.crv0d gala>:iC'8, Columlli< 4 & 5, 

Gai",ctic coot(lin"1 ""; 

OJ1Uillllll, Extinction, E(E - F), frOJ.1l DIRBE/lRAS lOO!, ill ~xtinction maps (Schlcgd 

et al.. lW8): 

Column 7: Heliocentric velocity; 

('"lum1) S' Velo(;ity width "t :20'X of the J-",ak Rux demity; 

('0Iu11111 9 Inl~~r><twl HI jjmo; 

OJl<lllln 9: LOjiarithm of the HI lllii.'<S Colilmn 10: Seein,.;; 

Column lI' n"g n01;ing (nel) for llf'w:'-l1R detection and. (dj previously detcct0d source. 
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Table 3.6: NIR observation specification of HI-galaxy candidates 'i:l 
t;6 
~ 

Object R.A. Dec. /) E(B - V) Vhel W20 S log MHI Seeing Flag ~ 

name (J2000) (J2000) 
hms deg I /I deg deg (km s-l) (km s-l) (Jykm S-l) (M0) (arcsecond) 

J1604 -41 160444.91 -414335,4 337.19 7.94 0.77 4743 447 12.18 10.06 1.04 nd 
J1610 -38 16 10 31.28 -382026.0 340.34 9.67 0.73 4503 179 4.83 9.70 1.04 
J1620 -39 162030,47 -393624.3 340.84 7,41 0.83 2380 113 7.54 9.33 1.13 
J1623 -40 162343.37 -40 39 03.4 340.53 6.24 1.17 4805 75 2.56 9.44 1.13 
J1624 -42 1624 52.51 -422643.7 339.39 4.83 1.06 2222 215 22.80 9.59 1.13 
J1629 -26 162946.93 -2645 13.1 351.75 14.79 0.48 5143 392 7.05 9.90 1.13 
J1642 -29 164201.15 -291038.8 351.68 11.16 0.30 2578 200 5.27 9.16 1.31 
J1643 -54 164323.09 -54 0234.7 332.93 -5.28 0.33 5206 211 7.30 9.68 1.71 
J1653 -35 165359.76 -3530 28.4 348.36 5.19 1.01 6364 270 17.60 10.30 1.71 
J1658 -30 165841.78 -303822.5 352.82 7.43 0.41 2796 203 4.48 9.20 1.35 
J1704 -33 170439.17 -331121.4 351.55 4.88 0.52 6204 193 7.00 10.03 1.71 
J1705 -27 1705 32.20 -270758.1 356.56 8.35 0.32 8247 121 2.79 9.92 1.13 
J1708 -31 170837.12 -312033.9 353.54 5.31 0.68 7141 246 6.69 10.18 0.99 
J1711 -47 171140.04 -473535.0 340.78 -4.79 1.76 2190 278 17.40 9.62 1.76 
Jl719 -45 171946.83 -455228.4 343.00 -4.94 0.55 5804 287 5.62 9.89 1.76 
J1734 -16 173423.66 -1645 21.1 9.03 8.61 0.45 1417 88 2.29 8.23 0.81 
J1736 -47 173646.93 -475036.0 342.94 -8.45 0.24 5882 365 9.87 10.17 1.49 nd 
J1749 -15 1749 21.58 -152045.8 12.12 6.26 0.66 7454 426 10.02 10.35 0.81 
J1757 -04 17 57 57.12 ---040333.2 23.10 9.96 1.18 1730 106 1.93 8.49 0.95 
n807 -08 180740.02 ---083633.2 20.23 5.67 1.35 3491 486 28.48 10.22 1.35 
J1814 -02 18 1431.40 ---022710.6 26.50 7.07 2.04 1739 417 19.04 9.48 1.04 d 
J1817 -03 181750.94 ---031707.2 26.15 5.95 1.94 1873 107 3.38 8.80 0.86 
J1817 -32 181731.74 -320820.8 0.59 -7.56 0.25 953 263 3.51 8.17 1.26 
J1819 -OlA 181902.93 ---010720.8 28.22 6.68 1.12 2965 196 5.41 9.30 0.86 nd 
J1824 -OlB 18 24 31.71 ---01 55 36.9 28.13 5.10 1.85 6204 226 6.47 10.02 1.22 nd 
J1826+01 182638.55 +013333.9 31,49 6.23 1.47 2764 166 4.03 9.12 0.90 
J1826+03 182637.54 +030425.7 32.85 6.92 0.73 2956 130 3.70 9.20 0.90 
J1827+04 182753.34 +040714.0 33.93 7.11 0.39 2107 172 1.88 8.59 0.99 
J1828 -33 182827.42 -331044.7 0.69 -10.08 0.17 721 87 2.47 7.53 1.35 nd 
J1836 -20 18 36 14.77 -200019.7 13.39 -5.77 0.39 1668 73 2.53 8.56 1.08 
J1901 -04 190149.81 ---0429 21.5 30.11 -4.35 0.80 1525 164 17.17 9.28 1.31 
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Figure ~,U· J -11 - 1(, ,,<:<npO!;ile im"g~;; of Jl(;(.H-'IlIY,p) [2" ,5 x 2'."1 ;cnfl ,I 17:J6.47 (bottom) 
[2'), X 2',5., 



Univ
ers

ity
 of

 C
ap

e T
ow

n

C'H.'\PTIoR _j_ 

Fi!(nr~ ~,14: .! _H _ K, ,,,mpail.c image of ,11814-U2 (top;- [1'.7" l' ,7[ &JLJ lcil;1-(1l n"" \OllJ) [~' _ 7 x 2' 7 
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Chapter 4 

Implications for the Nearby 

Large-Scale Structure 

Although the number of galaxies discovered in this survey is not very high, some large­

scale structures became apparent in our data. The two dynamically important large-scale 

structures, the Local Void and the Ophiuchus supercluster could be outlined in further detail. 

While the Local Void exposed itself as under-dense region, Ophiuchus at larger distance stood 

out as an overdensity with possible connection to the GA and Norma cluster. Moreover, the 

presence of a "second arm" to the Norma supercluster parallel to the GA-Wall has been 

revealed in this data. 

The resulting large-scale structure plots and detailed discussions on the distribution of 

our detections are presented in the following sections. Previously catalogued galaxies from 

different surveys have sometimes been included for comparison as well as for tracing large­

scale structure adjacent to our survey area. 

4.1 The Distribution of the G B Extension Galaxies 

4.1.1 Distribution along Galactic latitude 

The distribution of the GB extension galaxies as a function of Galactic latitudes is shown 

in Fig. 4.1. Of the 158 detections, 39 lie in the region _10° :::; b :::; -5°, 83 in the region 

5° :::; b :::; 10° and 36 in the 10° < b :::; 15°, with a number density, n >::::: 0.12, 0.26 and 0.23 

deg-2 respectively. This implies higher densities of galaxies in the regions 5° :::; b :::; 10° and 

10° < b :::; 15° compared to the strips below the Galactic Plane (see also Fig. 4.11). The 

overdensity at positive latitudes is partly due to the large-scale structures, such as the new 

"second arm" of the Norma supercluster and the Ophiuchus cluster (see also Figs. 4.18 and 

4.19). 

In Fig. 4.2 the distribution along Galactic latitude is combined and compared with the 

HI Parkes Deep ZOA Survey (here after HIZOA) preliminary catalogi, and the HIPASS 

galaxies(Meyer et al., 2004; Wong et al., 2006) in the same GB extension region. The GB 

4Kraan-Korteweg 2008, private communication 

48 
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extension galaxies are represented by solid histograms while HIZOA and HIPASS galaxies are 

represented by dotted and filled histograms respectively. The detection rate of the HIZOA 

and GB extension is almost equal except that the GB extension to higher latitudes, 10° < 
b :s: + 15°, is done only for the region 352° :s: l :s: 24°, i.e. 4 central cubes out of 8 for the 

positive latitudes. A fairly flat distribution is found throughout for HIPASS detection rate. 

The GB extension detections clearly outnumber the HIPASS galaxies (as expected since it 

has 5 times longer integrations). In these HI surveys, galaxies seem to be detected in the 

Galactic Bulge region with hardly dependence on latitude apart from the small dip in the 

distribution of the HIZOA detections between l rv - 2° and +1° which is due to high number 

of continuum sources in the Galactic Bulge region (Kraan-Korteweg, 2005). 

3T -L>.l-64'- -.6.1-64~ -l\1-32L- l I 
I 

~ 

~ 
20 t p;:: ~ I:£l 

a:l 
:::;1 
:::> 
z 

10 

rJ r 
I 

0 
-10 0 10 

GALACTIC LATITUDE 

Figure 4.1: Distribution of galaxies and candidates detected in the GB extension survey as a function 
of Galactic latitude. The vertical dashed line shows the GB extension towards higher latitudes 
performed only for the region 3520 :5 l :5 24°. 

4.1.2 Distribution along Galactic longitude 

Figure 4.3 shows the distribution of the GB extension galaxies as a function of Galactic 

longitude, The solid histogram shows the number density for the latitude strips 5° :s: Ibl :s: 10° 

over the longitude range 3320 < l < 360 (-380 < l < 360), The detection rate at higher 

latitude, 100 < b :s: 15° over the longitude 352° :s: l :s: 24° (_80 :s: l :s: 24°) is shown by the 

dashed histogram. A higher number density is found in the region -300 < l < 0° (see Fig. 

4.11). 

The distribution is compared with the HIZOA (dotted histogram) and HIPASS (filled 

histogram) detections in Fig. 4.4, The detections are subdivided in sequence of increasing 

latitudes from b = _10° to 15° in steps of ,6"b = 5° (Note that Ibi :s: 5° is out of the 

GB extension coverage). The effect of the large-scale structures is clearly evident in these 

histograms. The underdensity in the lower latitudes is even more conspicuous in the bottom 
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fih'\lre 4,3- D",mbulLOlL of the GB eX\~''''WlL ~~llUi"" t>(llid hi>\(>',:ralu} "'-" ""U Ii.> ;:~l=l,," 111 IilZOA 
(.lm ted hi<lOg'o10 j "od IlTP,\SS ;n om 'l]T"'~' (U'~~ (r,llc<:i hi"wgr o1o) "" funCTion or C ,"X\lC bl1\u.k 
TI", r;B exten<;~" [ow.,.,1.< h;'~I){~ l(lJ;i\\~k.< i, "'l:~in ,how" h, \'(~,k," d""h<><lline 

panel uf Fig, 4-4, In th<' region Ibl ::; ~' the number at gaJa"tle!< increased dramatically with 

HII'OA. A higher TJUmlx,,- denr<ity ... ound in the re!'iGn I ~ -2·5' to -15'(33-5' -345') i, teen 

wil h I< promiuent pe"l '''-01'''<.\ - 2W(340") due to the GA owrde",ity adj",,,nt to the "urvey 

T~giOTJ. The ,\iMrihllt.iOTl of Ihe Gn exleu,iou gahxi{'« iu the relliOTl "~c. < /, < 10' ("',"GT,d 

upper hi,logr"lli) fil101)18 a large dip iu Il,e region het.woon I ~ if "nd 2W di\'idiTlg Ill~ fnjriy 

uniform distrilmlion into I < 0' Iilld i '> 2(e. The relative higher fr"cUm, of deteo.iorL' nn lhe 

ldt side of "his h"togram of the HlPASS galaxi"" indio"tes that gxlaxie, found in I ~ 250 to 

:>5' '''''l}(",,-hy gala.;:i,," ,\8 HIPA~S is ,hallo."a",. hene<' mor<' "e!>SitiV<' to nearby galm;ie" (.,'" 

Fig". 4 ." I<T](\ 4.12). I u the upper I-'''Tlel of thl' ""m" Fig, '1--1 th<' G 1:1 exten,ion gala.;:i{'« "tam\ 

out "'G TIIPASS i\ahxy i" fGund in lh<.' region I < 0' in tm" latitude mng" of GUT ,uney 

regiGTl Th" iUll-'lie, that the di><tinct p"ak around 0' i, due to a conc<'nlra"ion of galaxies "I 

hrgt'r die1.I<Il('t'. In geueraL we "" a "troTlg wliation in the number of Grl extm,ioIl gn];txi{'« 

in th"'" hi.,wgrlilll..' w hidl CaTl I", exphir",d by l"~gt\--",",le .t nl!'1.urt'. 'rht' overden"it,' in t ht' 

region _oil" < i < IY (~~O" < I < ;,HH', _ 1<1", Fig. 4,IIi t~gion __ m 10 he rt'!ale(l will! the 

excc"" mass found in "he CA region ".lld "he (lphill(·.hu" mperdu""er ("ef Section 4.~.;>l. OIl 

the other jmnd, due to the Local Void located around the reg~)n I ~ rf' - 41Y. "he detection 

rate iu thi' r<~ian i" lo,,-,'r (,c'{' SC-.:tiOIl ·1-3,) for furoher discussion). The variation i, also 

vi'ihle iu HTZOA. 
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Figure 4.3: Distribution of galaxies detected in the GB extension survey as a function of Galactic 
longitude. The number of galaxies found in 5° :s: Ibl :s: 10° and 332° < l < 60° (-28° < l < 36°) is 
shown by the solid histogram and the dashed histogram includes the number of galaxies in the region 
10° < b :s: 15° over the longitude 352° :s: l :s: 24° (-8° :s: l :s: 24°). 

4.1.3 HI Velocity Distribution 

The heliocentric velocity distribution of the GB extension galaxies is shown in Fig. 4.5 (solid 

histogram). The lower filled histogram shows the velocity distribution of the HIP ASS galaxies 

in our survey region. The detection rate is as expected lower in the shallower HIP ASS. 

Although the main concentration of the GB extension galaxies (74 %) is in the velocity 

range of 2000 to 9000 km s-l, detections are found out to 12,000 km s-l. This upper limit 

corresponds to the cut off limit of the deep HI Parkes ZOA surveys. The velocity distribution 

of both the HIZOA and NE survey are shown for comparison (see Fig. 4.6 and Fig. 4.1.3). 

Again, the effect of the nearby large-scale structures is clearly visible in the histogram with 

a strong dip for V < 2000 km s-1 and prominent peaks near 4000, 6000 and 8500 km S-I. 

While the nearby dip is due the Local Void, the GA overdensity ("'-' 4000 km s-l) and the 

Ophiuchus supercluster ("'-' 8500 km s-l) are responsible for the higher number density in 

the corresponding regions. The peak around 6000 km s-1 seems to be due to the presence of 

a filament crossing the Norma cluster pointing to the Ophiuchus cluster. This is discussed in 

further detail on Section 4.3. In Fig. 4.6 the HIZOA (212° :::; l < 332°) is used to compare 

the velocity distribution. The GB extension histogram shows a much lower density of nearby 

galaxies compared to HIZOA due to the influence of the Local Void. Otherwise the velocity 

distribution out to V < 8000 km S-1 is quite similar. Above this velocity the above mentioned 

peak at rv 8500 km S-1 in the GB extension distribution is new and highly significant. 
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4.1.4 HT ~rass Distrihution 

Figure 4.8 sho"" the HI lila'" ~i'trih\l\io)] nftlw Gil ,,>:1<'1),i01I det""lin,". The g".l"-X.l<", r".n~e 

[rom 2.~ X 10' Me; to .1.11 X 1010 M.; in HI m"-,,,. with che majority bdwecn 1. X 10" 1>.12 and 

3 x 10'" ~1,". The mean HIlllil.ss i, ~.II x 109 :'I{. For comparison, thc HI ma"" Jiotrilmt,iOll 

of gala.>:ies detected in HIZOA find l\E. are shc"vn in Fig. 4.U"nJ Fig. 4.10 ",oJ",,·tiye1,·. The 

preliminary HIZOA ha, "mean HI m",,,, "f 3.0 x 10' :'1-10' The HL~"Il HI m'~'" of Lhe KE w,~, 

4.3 x 10' M", (I)""ley ~t"1. 200,) The higher HLe"n HI Il"~'" of the GB ~,xum'ion i, moot 

likely rille LO t,he detect;"" of;.o 111"",' g"hxi«< at brge dbtance, m combin&tion with ,he 

\a.('k of nearby g""'-riee du., to r,he prominence of lhe Local Void in this area. For in,tance. a 

50' detcetion with .:l.W:>.l = 200 km s 1 &,8.500 kin , 1 has about 1.8 x lO'~ HI m",;" 1'hio 

implies the presence 0{ mas,ive galaxies aroun~ ,he Clphiuchm wp'·f(·iu,ter. 

The Lowest /I.la;;s Galaxies 

OTd,' [h'e <ourc", ill lhe GD e.~lell'ion have HI m"-",,," below 10' :'vI,,,, Of ,hese only one 

was previously known in HII'ASS. The galaxies with the h"c," HI mas"" ",ce JIM~46 (nr 

HIPASS JI548-J6, M<'yer e, al.. 10041, J1727-1SA, J1814-35 Jl~28-33 "llJ ,Tm34-.'10 (,"" 

Sc>:·.t~>n 4.2 for their HI p",,,,,,,,,t.,,). 

The Higl""t. l>laso Galaxy 

The highest m"", gala:"y ~etected in the CB extension i, J1.C21-311, h"~iIl!\ ~ 3.U x 10 '0 1>10 

of HI mass with & velocity of JJJ7 km s 1 I, is an HI counterpart of thc optical I',aluxy, F.SO 

3UO-G004 (Lauberts, I~S2i. 
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Figure ·1.10, ljjll""" diotriootiU<l cf ~.laxiru ill NL with the jUe~n jjj ill""'" ri 4:!, 10" \1,) (Unule" 
c, ai, 2005} 

·1.1.5 Di"t.riLutioll ill Space 

The spatial riistriblltioll of ,·he III Mt<'ded gahxiei< ill Ihe CD e.~teminn 'lli',-ey is shown in 

Fig, 4.11, The survey region is defined by the riashe<lline" Ow,alI a high"" deusity of 

ddcaio", i, found ab",,,, the Calactic Plane in;>; 0.2·1 ""g-2) compar~,,! to thc dct~"tio", 

Iw]o,,' "h~ G"hc,k Plau<' (n "" 0.12 deIC'). Ewn highcr concentratioll of gI<1<o.xi<', i, fOHurl 

around 1 ~ .14,'j" (- L'j") to {J" au(l iJ ::: 5" followeri by ""~gioll <iew)i<i of gl<]",-,,-i~, • .round I ._ {J" 

to 10", The region b S -,'j" is gene"ally undeHlense (,.,., al'K) Fig. 4,1). 

Figurc 4,12 ,hows the di,tribmion of galaxies III the GB extension ,mvey in Galactic 

c00rdir","es ,uperimposed on previously catalogued galaxies from HIPASS (-,1eyer et ,,1., 

<OO~; Wong ct "I., <006), The GB slln'ey rcgion is again defiHed by dashed IiHes, From thi' 

plot we ea,ll "''' that t-hc majority of HIPASS g"h,xic' arc as cxpcdcd found at loveer vdo<:iti"" 

r:z < 31XXJ kttL ,_1 with ,,'Hie in<lication of ,tructurc" out to 7000 kHi "_1 FUTtherHlor~, au 

extermely ~)W number of I1IPASS g,uaxie, ha" btlI'll d~'.f'(:1 eel ill th~ HM."t ''1-"'''1''1' pari of th~ 

ZOA, _,>'0 S b S +,'j". IIowevet. W"~ll"~ l<)()k a" !.he rli"ll'ibmioll of !';alaxi~, in Fig 4,1~, 

whcre Hexl to the GB exteusion detections, the galaxies from HIPASS and the deep HIZOA 

iilld KE surveys h,,,,e be",n di,played, that part of the ;:;OA has be"H filled b~' the doep HI 

,uTvey,. The low<,,' detc'{fion mtc of HIPASS is alw coHtinued in our "UTVc~' region ",hcrc 

only ~9 IIIPASS f(al",xie" i<[e found COHiparexi to thc 1~~ GB extclliJion "ete~1;ion,. 

In order to have ~ <:OUlpiel.e im"",e of ,,"~ "p.",i,,] rli"tribHl.ioll of gahxie, aro'HHI O(U ,uTvey 

region, galaxie, in the LEDA' wi"h kaovm wlo"i!.;"s in 'he ,-elo<:ity ,-ange of Om "u-vey, Le. 

121XI < C2 < 1271XI km s " have I_n inclade<:! in Fig, ~.14. Se,'eral large->eale ,ttllclures 

can be seen armmd I ~ :116" - 3f,{f' (_240 to 0') follow~d by an lln<lerMnse region awund 

I ~ 3;).(r' ~OO (_10" to ~O'). Detail, of the ,~_,-ved fea"mes Ill!.his ligure ru'e discussed in 

&<:tiOH 4.3, 
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4.2 Nearby Galaxies 

The five galaxies (J1549-46, J1727-18A, J1814-35, J1828-33 and J1834-30) with the lowest HI 

masses have very low heliocentric velocities (cz < 900 km s-l). Of these, four are detected for 

the first time. The newly detected galaxy J1727-18A (l, b = 6° .38,8° .95) has a heliocentric 

velocity of 346 km S-l, with a velocity width, W20 = 62 km s-l, at a distance of 4.3 Mpc. 

This galaxy is the nearest galaxy detected in this search. If it were not for its compactness, 

which suggest it is a more likely nearby galaxy rather than a HVC, it could be considered as 

HVC. But confirmation is still needed, since it is found in the part of the survey which has 

not been searched by an independent group and no optical or NIR counterpart is found. 

The second newly detected nearby galaxy is J1834-30 (l,b = 3°.45,-10°.15), with a 

heliocentric velocity of 440 km s-l and W;o= 74 km at a distance of 6.8 Mpc. The 

other two newly detected nearby galaxies are J1828-33 (l, b = 0°.69, -10°.08) with Vhel = 721 

kms-1 and W20 = 87 km s-l, and J1814-35 (l, b = 357° .32, _8° .56), with Vhel = 591 km s-1 

and W20 = 71 km S-l at a distance of 7.6 Mpc and 9.8 Mpc respectively. A NIR counterpart 

has been found for the former one during our NIR follow-up observation which was made 

using the IRSF (see Section 3.4.3 for the image taken in J, Hand Ks bands). 

The previously known nearby galaxy was detected in HIPASS (HIPASS Jl548-46; l, b = 

331°.72,5°.85). With a heliocentric velocity of 775 km s-l and a distance of 6.8 Mpc, it is 

also the lowest mass galaxy detected in this survey (MHI = 2.32 X 107 Md . It is interesting 

to note that all of these very nearby galaxies lie in or close to the Local Void. Their narrow 

velocity width together with their environment suggests they could be nearby dwarf galaxies. 

Table 4.1: The 5 nearest galaxies. 

Source b E(B - V) Vhel W20 D log MHl Possible 
name deg deg mag Ian 8-1 Ian 8-1 Mpc (M0) counterpart 

J1549-46 331. 72 5.85 0.62 775 62 6.8 7.37 HIPASS Jl548-46 
Jl727-18A 6.38 8.95 0.76 346 156 4.3 7.41 
J1814 -35 357.32 -8.56 0.22 591 71 9.8 7.66 
J1828 -33 0.69 -10.08 0.19 721 87 7.6 7.53 
J1834 -30 3.45 -10.15 0.18 440 74 6.8 7.61 

4.3 Large-Scale Structures in the GB Extension Survey 

The detections in this survey uncover various large-scale structures that lie behind the 

Galactic Bulge. In the following sections, the most prominent features will be discussed 

in sequence of increasing velocity. 

4.3.1 The Local Void 

As mentioned in Chapter 1 (Section 1.4) the Local Void located close to the Galactic Bulge 

is the dominant void in the nearby universe. Although several attempts have been made to 
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unambigously determine the size and distance of the Local Void, assessing its actual size and 

extent has been difficult mainly because the large fraction of the Local Void is located behind 

the Milky Way. 

Tully & Fisher (1987) claimed that the Local Void extends from 1 = 0° to 90° and from 

b = -300 to +30° within cz < 3000 km S-l from their study on the sky distribution of 

galaxies within cz = 3000 km s-l. Saunders et al. (1991) found the Local Void in the density 

field of the distribution of IRAS galaxies around l = 40°, b = -17°, and cz = 2300 km s-l. 

Nakanishi et al. (1997) located the centre of the Local Void to be at 1 = 60°, b = -15°, and 

cz rv 2500 km S-l. Despite the difficulties in assessing the true dimensions of the Local Void, 

Fairall (1998) suggested a smaller size locating its centre at 1 = 18°, b = 6° and cz = 1500 

km S-l. However, Koribalski et al. (2004) redefine the dimensions of the Local Void based 

on HIP ASS data as approximately l '" -10° to +20°, b rv - 20° to + 20° and cz ;S 1700 km 

S-1 showing a more extended appearance of the void up to l = 30° - 40° for b I"Y -200 to 00
• 

They also pointed out the smaller appearance of the void in HI sky compared to optical. 

More recently Tully (2007) claims that the Local Void must be extremely empty and 

larger than previously thought to explain the large peculiar motion of the Milky Way away 

from the Local Void. This idea is supported by the large peculiar velocity they found for the 

lonely dwarf galaxy ESO 461-36 that sits inside the Local Void. The galaxy is being pushed 

out of the void with'" 230 km s-l. This suggests, according to the authors, a bigger and 

emptier void. 

The distribution of galaxies detected in the GB extension (marked by squares), HIZOA 

and NE, HIPASS as well as galaxies from LEDA with known velocities in our velocity range 

is shown in Fig. 4.15 in three consecutive redshift slices of ~v = 2000 km s-l from 0-6000 

km s-1. Figure 4.16 shows a redshift cone for the same redshift range, i.e., out to 6000 

km s-1, of galaxies in the deep HI surveys, GB extension, HIZOA and NE. In the subsequent 

Fig. 4.17 the same redshift cone, now also includes HIP ASS and LEDA galaxies (with known 

velocities in our velocity coverage)in the region -10° S b S 15°. 

In Fig. 4.15 we note a lower density of galaxies in the region l rv 330° to 45°. However, it 

is not completely empty of galaxies. This is also seen in the redshift cone shown in Fig. 4.16. 

The overall underdensity of galaxies seems to extend up to cz '" 6000 km s-l supporting the 

larger void idea. However, a filamentary feature is visible around 3000 km s-1 (see middle 

panel of Fig. 4.15, also see Fig. 4.16) which seems to divide the void into two components: 

a nearer and distant void above and below the Galactic Plane. Nevertheless, neither of these 

two voids seem to be totally empty nor well defined. Six nearby and low mass galaxies and 

candidates have been detected within the nearest part (cz;S 1500 km s-1) of the Local Void 

in the GB extension survey. As shown in both Figs. 4.15 and 4.17 a structure juts out 

into the nearer Local Void around 1500 km s-1 and (l, b) '" 30° and 6°. From the galaxy 

distribution shown in Figs. 4.15, 4.16 and 4.17 it can be said that the Local Void consists 

of a large under-dense region out to cz ;S 6000 km S-1 extending from 1 '" 3450 to 45° and 

b rv -300 to +450
• Various sparsely populated filaments seem to be subdivide the Local Void 

into smaller spheres. Even the latter are not completely empty. Six very low mass galaxies 

(described in 4.2) are found in these regions. A systematic NIR followup of these galaxies 
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together with other HI detected galaxies is currently being pursued. 
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4.3.2 Structures around the GA 

Figure 4.18 shows the distribution of GB extension galaxies(squares) and previously cataloged 

galaxies (HIZOA with NE, HIPASS and LEDA, with known velocities) in Galactic coordinates 

from 3000 to 7000 km s-l in two interval of widths 2000 km s-1. We see a very populated 

region on the right hand side of Fig. 4.18 due to the GA over-density. The massive cluster 

in the GA region, the Norma cluster A3627 lies at (l, b, v = 3250
, -70 ,4848 km S-1; Kraan­

Korteweg et aI., 1996). Part of the Centaurus-Wall, a wall of galaxies which cross a large 

part of the southern sky (Fairall, 1998), is also prominent as a filament of galaxies stretching 

down from the Norma cluster. 

The most interesting new feature observed in Fig. 4.18 is the by Kraan-Korteweg (2005) 

suspected wall-like structure, parallel to the GA-Wall, running from the Centaurus cluster 

Abell 3526 (l, b, = 322, +22) down to the GP towards higher longitudes crossing the GP at 

l rv 3450
• This feature could be a "second parallel arm" to the Norma supercluster. Erdogdu 

et al. (2006) applied a statistical reconstruction method, the Wiener Filter, which is developed 

for reconstruction of corrupt or incomplete data (Fisher et al., 1995) on Two MASS Redshift 

Survey (2MRS). Amazingly enough, they were able to identify a new overdensity around 

(l, b) rv 3450 ,100 at 4000 km s-1 on their reconstructed density field maps. This density 

peak is found exactly where the above mentioned second wall-like structure parallel to the 

GA-Wall is seen in our survey. Hence the presence of this new structure is confirmed for the 

first time with the GB extension survey. 

In addition to these prominent large-scale structures, there seems to exist continuous 

filamentary structure that intersects the GA-Wall at the location of the Norma supercluster 

and stretches into the distant Microscopium void (Fairall, 1998) at (l, v) ,....., 3500 ,4500 km 

S-1 and 3400 ,5000 km S-1 towards the Ophiuchus supercluster (it is noticable on Fig. 4.17 

as well). This connection is only weakly seen and needs further observations to confirm this 

possible connection between the Norma supercluster and the Ophiuchus cluster. 

If both these feature are real, i.e., the second parallel wall and the possible connection of the 

Norma supercluster and the Ophiuchus cluster, the mass contributing to the GA overdensity 

could be much larger than previously assumed based on the Norma supercluster, with. 
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Figure "\,111, The dimibntiOCl in GaL'U"tic com<iinar", of the g.~laxi", .~)OO:c; cz:C; 700) km ,_1. in 
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L8D}' with knowll wlueitie, in wlocity cm-."rage, ill" .. hlled cirde>: J ()){) < Vh., :S ,m), gr<'ffi oP<'n 
cird"", 'J.«) < VJ~' :c; 7()oo. 

1.3.3 Structures around the Ophiuchu~ Sup"rdu~ter 

A, " .. g" to hi~h .. r vel()(,ity ,li('"" we fi",l a I'ICITTliTlent ('()jM'entrotion "I ~ol"xi,", at wlo('i!.i"" 

be""..,..,n R0{Kl "nd !}(I(){) km" 1 ('<'" i<bo the wl<>o:;ity hi,togri<1tL hi Fi)'. L'i), Th"""!<Ie ,eht .. <l 

tu the Ophiuchu, superduot<'r at I = 0 ,",c", b = +9,27" ,ro = R;">0(l km s 1 (Wakama"su e! al .. 

21)(l(lj The Ophiuchm clu'tCl was S('r~ndipitou"l)' found b)' J ohn'tun et a!. (19;\1) during thoir 

opti('i<\ i,leTilifi('"tioll.' of 40 X-H\Y >.O\lrc~"" The ch"tN w,,,, "1>.0 illdCJK'nd .. ut]y di>lC<J\'Cf~d 

1,,· \\'akaTTli<!.sll!,.· \!"lIuw (1%1) <lmiTI~ tlwir hidden )'.1"U\lhr d",t"r .mwy on Palo",,,,,. 

IV-:"/ Schmidt ph(,e", lio"eveI, ,h,ce (,he clllster j, highl:. oh"""n,,J dire 1.0 it, l"ca(,jon clrne 

to the Gal""lic Celllrr, a delaile<l follow IIp of Ol'hillclm' hx.' been dillieul!. :"/e\'er"heles" 

Wakamatsu rt 01. (21X10j, motiva"ed by their disco"",y, l'nformed a de.'p ,yskma(,jc galaxy 

,urvev N'Olmd Ophiuchns on ~xistin~ sky 'llrwy plate,. They id~ntified clumps @ th,' 

di,triuution of )'.ul;'xi~' "round it revealill!\ two more clu,kr" with highe,t penk dell.,ity at 

8".1(1- UO{IO km ,_1 which ",IS enou~h to d""'ifi.r Ophiuchu, 0' 0 ,,,perci'L'<ter, O"in~' FLAIR 

I he 1111' il.i_fibre .peel.l o>cop.y ,,-'tem on the UK Schmidt td=\)l'e, they alw mlt'oWI ed a w"ll_ 

like strucl.llIe cOlillecth,g 1 he Ophi"cJ,,~'( "Tid lIere"l,," "'l'ercl",kr>, I he Ophilldlll'·lIel'cllle' 

Wall whkh is onhog@al(.ol.heCreal Wall (FairalL 199R). In addilion, Wakamals" et a!. 

(2()()5j r('<Cently ,peculated that there may be a contributiun of I be Ophiuchus ,upercluster to 

the g~neral oycrdensity of the C.\ rcgiCln a, it i, located clOO<:' to the po,ition ofthe CA, giving 

em).lha,i, to the n('<Cd of di,cl.-.;ifiloi' th~ entir~ structure ""Olllld the Ophiuchm supereluster. 

Thi, i, ""IX mueh in a)'.",.,m~Tlt with our findin)'. di"",,,,,.,,) iH tt,., previou, "',fion 4.3.2 

wrueh revealed a poosible cOlillecl.ing reM I1Ie 01' w"ll !>eI.We.;1l the K Omli< ,"perd,,","1 andl.h~ 
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Ol'hiuchu., ('lll,I.(>L "'om)V('J, from the del."d~)m or the cn exl.en,io[1 we ""l'e :lble 10 irl""Ufy 

,,[1('W dLLm\! of g:lhxie.' III Ihe vicinil)- of Ihe OphiucilU-' 'ul'e,clu,ln. Figlll'e ',1~ show" I.he 

rli_1 ril!ul ion of g:ll&xie_ wilh "eiodUe, gl'e><ter lh"n ,'i)()() km.' " I,he GB "xt~mion detrdions 

are m"-,,ked by "'l"~l'e", A higher rlen.,il-}, of g:l]a.-'{ie.' i> vi"iblc above ,he GP in th~ wloeity 

rang" of i!(I(( J "nd ll()()(J km s 1 and i ~ 3.'W Hf'. This sc~m' to give a more extcndro 

f~mlIT~ to the Ophinchus ;llp~rdust~r. The (;1:1 ~"ten'iolJ dctc,1.ioTl .. ' "T"W1J the Ophiucha< 

regioH ("11 b" ;!'{'II ))lOT(' """ity ill the "oJ,hift ('()j~' ,hown in FigA.21) w)LLeh " the ""me ,.s 
Fig. ~.17 bm e'l.en<i< 0,,11-(1201)0 km , _1, The 01'1""('],,," "uperclnsl.er sl:lnrl, onl cl"~rly 

"roLLnd 900) km.' 

I 
! 

',. • 1](, 

Figure 4.19: Tho t.wo 1"~1",1, <hO'<' the cii<"i1"'ti~n in U~L",i< ooorciimt<'< ~f ,ho g.~bxie< ""t." .. ,,:,n 
OOXI ~ cz S 1100J klll ,_1, within iHte .... ""l< ~f 3{))1) 1m , _1, ( ... ,.o,,~1 in HlZO \, NF., UB oxlon,i~n 

~nd mPASS "" ,,"11 (IS g~h~i"" from LEDA wilh kno~'ll wlocilie,. rho O~hill("hll" <llpl1"("l11otc' i< 
observed Of; clllllll-" 01 ~I\laxie, arollm; I ~ Uo all,l b _ lU" 
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F~UT(' 4 AI: .\ ..... l<hil1 ro~~. out to I:!OOO km ~-I "I IO\I,.,a..,. .\[><I c .... d .:hte;; J....,.,, "<.I ;n Hl LOA 
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Chapter 5 

iscussion and Conclusions 

5.1 Summary 

Because of the heavy extinction around the Galactic Bulge (5° :::; Ibl :::; 10°), optical galaxy 

surveys became quite incomplete. Although NIR surveys have significantly reduced the 

optical ZOA, the confusion problem due to the enormous star density close to the Galactic 

Bulge is too severe for these surveys to remain succesful. In this region of high obscuration 

and confusion only systematic HI surveys have been powereful at identifiying galaxies. The 

Parkes Multibeam deep HI ZOA survey has been very effective in tracing large-scale structures 

at lower latitudes Ibl :::; 5° (Henning et al., 2005; Donley et al., 2005). Due to the success, 

and the fact that various interesting large-scale structures are partly hidden by the Galactic 

Bulge, the HI ZOA survey has been extended to the Bulge. 

The GB extension survey has a rms of noise of'" 6 mJy beam-I, and an effective area of 

800 deg2 • In this thesis, the search and HI parametrization of the galaxies found in this survey 

has been presented. The searching was done by visual inspection of the three-dimensional 

HI data cubes using the KVIS visualization tool in KARMA (Gooch, 1996), revealing 158 

galaxies, 5 of which are classified as probable galaxies. The HI parameters of the galaxies 

were determined in a semi-automatic manner using MBSPECT task in the MIRIAD (Sault 

et al., 1995). Of the 158 galaxies and candidates detected here, 93 (51%) are new detections, 

the rest have catalogued multiwavelength counterparts (see Table 3.5). 

The spatial and velocity distribution of the GB extension galaxies have been analyzed in 

this thesis. The distribution of these galaxies in combination with previously catalogued HI 

and optical galaxies a number of large-scale structures became apparent. The results are 

summerized as follows: 

• The distribution of the nearby GB extension galaxies in the region I '" 330° - 45° 

provided a broader delineation of the Local Void. The Local Void has been observed 

as underdense region extending up to cz '" 6000 km . But a filamentary feature is 

found at r-v 3000 km s-1 which seems to divide the void into two components. Neither 

of these voids are completely empty of galaxies though. Some very low mass galaxies 

have been found in these regions. 
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• In the distribution of galaxies between 4000 and 6000 km s-l, the GB extension data 

revealed for the first time the presence of a new" second arm" to the Norma supercluster. 

This wall-like structure, parallel to the GA-Wall, stretches from the Centaurus cluster 

down to higher longitudes crossing the Galactic Plane at 1 '" 3450
• This new feature 

contribute to the mass of the GA overdensity. 

• A filamentary structure that crosses into the GA-Wall at the location of the Norma 

supercluster has been identified in this data. This filamentary feature seems to stretch 

into the distant Microscopium void at (1, v) rv 3500 ,4500 km s-1 and 3400 ,5000 km S-l 

towards the Ophiuchus supercluster. Since this connection is only weakly seen, further 

observations are require to confirm this possible connection between the Norma supercluster 

and the Ophiuchus cluster. 

• At larger distances, between 8000 and 10000 km s-l and 1 '" 3500 
- 10°, b rv 10° we 

observed a high concentration of galaxies around the Ophiuchus supercluster. This 

concentration seem to extend out 11000 km s-l. 

Based on the GB extension survey and this study, it can be concluded that (1) the Local 

Void consists of a large underdense region out to cz ~ 6000 km s-1 extending from 1 rv 345° 

to 45° and b rv -30° to +45° which is larger than previously thought and it is not entirely 

empty-few extremely low mass galaxies have been found in the void (2) with the new second 

parallel wall and the possible connection of the Norma supercluster and the Ophiuchus cluster, 

the mass contributing to the GA overdensity could be much larger than previously assumed. 

5.2 Work ongoing 

Although the HI content of our galaxies has been studied, no information is available at 

other wavebands. A NIR follow up of the characterstics of HI detected galaxies in the ZOA 

is currently being pursued. A systematic study of the global properties of these galaxies is 

important to determine their morphology and luminosity. The dependence of density on the 

surrounding environment can be verified by studying the characterstics of the galaxies found 

around and within the Local Void. This work is currently proceeding using IRSF. 
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Appendix A 

Automatic Galaxy Search in the 

GB extension Data 

As a test of the recently released automatic source finder software, DUCHAMP (Whiting, 

2007), galaxy search was done in 4 GB extension data cubes (Z008N, ZOI6N, Z024N and 

Z032N) that have been trimmed to remove edge noise. The algorithm, DUCHAMP, is named 

after the cubist and one of the first artists to work with "found objects", Marcel Duchamp. 

DUCHAMP is designed to search for relatively small objects found in the region of high noise. 

Duchamp detects signal above a certain flux cutoff over two or more connected pixels. 

Choosing a peak flux density cut-off 24 Jy beam-I, DUCHAMP was run over the 4 cubes. 

The resulting detections were then compared with a search result obtained from visual 

inspection of the data cubes. DUCHAMP produced a very large number of detections in 

each cube. For instance, for cube Z032N the number of detections in DUCHAMP was about 

3 times that of the result obtained by human searching. In Fig. A.l examples of DUCHAMP 

detections in this cube is shown. Although the number of detections is larger, there were 

a number of visual detections that were not picked up by Duchamp. From the detections 

shown in Fig. A.l, only JI81921+011011 (#004), J182635+01330 (#006), J182459-012106 

(#007), J182324+001835 (#009) and J182639+030320 (#010) are considered as real galaxies. 

The efficiency of DUCHAMP detecting the GB extension galaxies in the 4 cubes is shown 

in Fig. A.2. From this plot we can say that about half of the detections with signal-to-noise, 

SINmax ;;:: 5, are real detections. The others are spurious noise peaks, or interference. The 

latter could be due to the high SIN objects. 
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Appendix B 

ossible counterparts with no 

Measured Velocities 

The J-H-Ks composite images of galaxies in the 2MASS Extended Source Catalog (2MASX; 

Jarrett et.al, 2000a,b) that are found within 4' radius of the HI position and which have 

no redshift measurement are presented in the following Figs. B.2 - B.6. Since insufficient 

information was available to decide whether they are real counterparts of the HI detected 

galaxies, a rough morphological argument was used to consider them as possible counterparts. 

The HI parameters, with extinction E(B - V) (Schlegel et.al, 1998) at the the position, and 

profiles of the GB extension galaxis' are shown for comparison of the galaxies morphology. 

Source 
name 

J1644-55 

RA 
(J2000) 

Dec 
(J2000) 

16 44 27.04 -55 29 49.7 

E(B - V) 

0.35 

S 
(Jy km 8-1 

5114 482 23.62 10.37 

The 2MASS galaxy, 2MASX J16441750-5529172, is found at a separation, r = 1'.4 from 

the HI J1644-55 detected galaxy. We see a massive edge-on spiral galaxy on the 2MASS 

composite image (upper right panel of Fig. B.1). The HI spectrum profile of J1644-55 (lower 

panel of Fig. B.1) shows a double-horn profile of a typical edge-on spiral galaxy. The large 

W20 and large HI mass of the galaxy also confirm its extensive mass. An optical counterpart, 

ESO 179- G 012, (Lauberts, 1982) with a matching redshift has also been found within the 4' 

search radius. The DSS2 red image of this galaxy is shown (upper left panel of Fig. B.1) to 

strengthen the morphological type agreement. This morphological type agreement between 

the 2MASS galaxy and the HI detected galaxy put the 2MASX J16441750-5529172 as a 

possible counterpart. 
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Th~ 2!>.JASS !',alaxy. 2"\!ASX .11:",(;,,7(;,,·..12.1..1;,17. h,~' L",en hjJ~1 1<1 r _ 0' 7 frnm the HI 

pnoili0Jl of Jlr",.(,..42. The '].lI.K, compo,;'e of Ihi, gruf<Xy and .. he HI 'pectrum of profile 

of JIV,(i·42 arB ,hown in Fig. B 2. 2MASX .ll'~~{"'7f>~-12:~t'j17 has [x.cn clas,ified ,,:; Irs 

on NED. The C"llAAian ,peetrum pwfilc of Jl5%-43 ,howll in Fi~ 1> .2 (LoU",n Ti~),() a],;o 

,how, .. t)l'icai irregular gal"-,,,,- ,peelrum pwfil~, TIki< i; wry lllU<'h ill a~W"mC~l\ ""11, t!,c 

~iwn llloTpl,," ol(" of 2\lAS X. J I ,5·5t>57li5-42M·51 •. 

" "."" "'.'" (J:!OOO; 
0.0 _"." "", "'00' 

, r , 
, 

.\ ,\ , , 
, " 
',f",".",."" r-
',,' \,',,' -) '''', ' 
'" N 

-././.' ' ''''. ,"" .,,,, - "'" ,"""" "",, 
Yol.o,l,· (kmi.j 

Figure B.2: lmi<ge of 2!>.lAtoX ,1l5M>~76';'-42345I7 [2'.~ x 21.3: and the HI profile of ,Jl5,')f,..42. 
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Suun ... H.A Doc F(lJ F) I·h" --ii'", , 
"' MHI 

name : J2(X)()) (J2()J()) Ihn ," ') I kill _, L'! I.!y km , (.II.,) 

-it U7 % 
. 

H3~ .,7\ 1[,.71 10.12 ,Jl616-lU W lOW UIJ UCI'J 

.11"W-JfJ ha., "- p",-,;hle 2MASS coumcrpmt wit hin a l ' radius of tl~' HI !>Witio,,_ Tlw 

image of the 2.\IASS gal"",}'. 2.\IASX .JHilGHi7G··ln031 12 is sh')I'.'n in Fi)(_ n_s (uPlw1')_ ThE' 

HI spectrum profik of .JIGlt>-IO (lower p"Jld of Fif!,_ B-3) "how" " (lonbk~hmIl j>[{)fih· of" 

typi('al ooge-<Ju spi,,,l f!,"b,,~·. 
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Figure B.3: Throe color mage of 2MASX J1C161C7t>-iOO3112 10'.6 x 0',1) lilld t he Hl profile 
of J1GlI;'40, 
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Fi)';_ n.4 (toj! 1i)';Iot\ ,,"OW, tl,~ 2]1.1ASS g.bxy, nlASX .11'M:)lS1 2",O:)S\i fOllT,d ".t 
1'.4 ho))) 1.1". lIT g"huy J1702 27_ Thi., g","--x,l' w,~, ("b.",fic,1 ,~, h', 0 .. NED_ Th~ III 

sp,,',,,,rum j![()fi]e of J1702-27 is "]'0 ,ho,"" Fig. B.~ Ibot1orn left)_ The Cal1,-.,ian slwct.rnm 

I'lfJJile Rll(lrhr naxr", .. vdocily wkl,h of Jl702-2i show that it is" rival irr<'gular g"hxy. 

This agree<, very w<'ll wit.h the m(j[pologicai type of 2.\lASX ,Jj i()2.11~1-2750:l.~9. 

J1702-2' 

~ , .. . '" .,~ ,,-, ,- "'",' ,,.,- ,-
" 

, 

1 
" ~ 

, 
I 
I 
I 

" 
I 
I 

Figure BA: Th",,,· (-olor iHL"g~ of 2!o.lASX Jl ,02:)1 Sl-2,50:kWiO' _~ If. S: ."d tI,~ III profik 
of .)1702-27 
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----SOure>' ,,' Cff E(H V} \'h." 1\ '2() " k>,; MHI 

[Jam .. 1.):.I(H)1 iJ2aJO} i~m , ' ) ikm ,_ L j Uv km ,-' ,:M 

JI7(l«-~0 17 I)~ 2_,_0,j -" , , j.-, 162 0_1(;87% ,,:>0 7,[1.1 IOAl 

On I,he ~omposit" image oj L\iASX J 170~2MIj.~"l'1:lM) (thf' U)lJ>C" nght J"",,'l of Fig,ll},) 

we sec more til"" one obj",!. '[ 1>" HI 'J>c'CtTlnn pmlilf' "f J171)i ~;) D,,) (h"~ID1lL left) ,usc 

indi,atcs the dete<ii()Tl ()f po,",ihh,,· t"" 81'mU g'u"x,f"_ Thl' 1"'1--'" 11'"" and hrg(' mas> ,usc 

,upport th" JlOL'<,ihle drl"tion I."" !\"bui"" 

.... ,,- .. '~ ,~'" 
'«~ -,. " 

, , 

Figure B."l, Thrce color imagl' of 2MASX Jli082·5-llj.25J::Vj-ll [1' .. 5 1'-.5] ""d the HI pmlile 
of .11701\-25. 
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'f),e 2\IASS )(_lax,\' 2T1.1ASX .Jl?440232_!H'J214_W j, "hown in Fig, B.n (uPl",r righti. A 

l_iTlt 'piral ~Illaxy i" d,ib", on (,hi, jlJla~~. Tit« HI 'l"",trum profile of Jl7H-m B,I) (bottom 

l~ft) at",) shows a doubb-horn proiil~ of a typical edgC'-on '{1iral galaxi'-' 

~. 1;'· 44' " 9.(;1- ':I":';~ : 
I:" -)If 1, <;'ii' :1«;-)): 

,: 

Fi~llre E.G: TIm..,.. <,oirx il11a)(e nf 2T1.1ASX J17440232_!H'J21440 [1'.5 X l'S and I.It« HI pwlile 
of .J1?44-09. 
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Appendix C 

H"'U"""" " ''''''.'''''''' ", , 
,I ,I 
" I 'I I 

il 1 

, , 

I 

~: 
.1
' . Ii I 

, . , ' I 
o 1'1 : , I ' ., ~: I' . 

I I • I' ~ 'I 'I , ',,'I I . ~" 1' 1 "I It. I, :::'1';1--'),\,," 
' I ~ 'I II I 14''Irt--' '~ -"" 'I ~, 

~ ~~"'lth'111 1m: +,:1 '1(,,'\" \').fi,,\' ! "'/I,,''',..\,'' 0 

~ \ I; \, I' " /~! I 
, _1.. • ,\ 

, 

"'D .,,, 

Figure Col: HI spc'Ctra of the GB extellsi()ll galaxieo "IWWll ,~, Flux de,,"ity (J,.-) "galll't 
\'ck\city (kID 8- J J. The inner dotted line, indimt~ the \"~l(} ... jt), ralL!';" (lver which the cal><iid"tc 
pmfik WllS Ill<'Clsuroo, whereM t he olllel' <Inned line, ilL(ji,,"te th~ n>giu1L nVcr which the 
baselinc w,,, fittexl. 
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