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Abstract.

Radioobsenationsof gasin the Milky Way and Local Grouparevital for understandindgnow
galaxiesfunction as systems.The unique sensitvity of Arecibo's 305m dish, coupledwith the
7-beamArecibo L-Band FeedArray (ALFA), providesan unparalleledtool for investigatingthe
full rangeof interstellarphenomendracedby the H 1 21cmline. The GALFA (GalacticALFA)
H 1 Surwey is mappingthe entire Arecibo sky over a velocity rangeof 700to + 700 km=s with
0.2 km=svelocity channelsandanangularesolutionof 3.4% We presenhighlightsfrom the TOGS
(Turnon GALFA Sunwey) portionof GALFA - H 1, whichis coveringthousandef squaredegreesn
commensadirift scanobsenationswith the ALFALFA andAGESextragalacticALFA suneys. This
work is supportedn partby the National AstronomyandlonosphereCenter operatedoy Cornell
Universityundercooperatie agreementvith the NationalScienceFoundation.

Keywords: AreciboTelescopeH | 21cm-linesuneys, Galacticinterstellarmedium,cold diffuse
clouds,magneticelds, Galactichalo, high-velocity clouds,MagellanicStreamM33
PACS: 98.35.Gi,98.38.Am,98.38.Dq,98.38.Gt,98.56.Ne 98.56.Tj

REFERENCES

L. Magnani,L. Blitz, & L. Mundy, ApJ 295, 402(1985).

H. YamamotoT. Onishi,A. Mizuno, & Y. Fukui, ApJ592, 217 (2003).

B.-Y. Gir, L. Blitz, & L. Magnani,ApJ 434, 162(1994).

D. M. Meyer, J.T. LauroeschC. Heiles,J.E. G. Peek K. Engelhorn ApJL650, L67 (2006).
J.E.G.PeekM. E. PutmanC. F. McKee,C. Heiles,& S. Stanimirosi¢, ApJ 656, 907 (2007).

S. Stanimiraric etal., ApJ 653, 1201(2006).

M. E. Putman,L. Staveley-Smith, K. C. FreemanB. K. Gibson,& D. G. Barnes,ApJ 586, 170
(2003).



+304 T I T I T T I T T I T T I T 1 +304 T I T T I T T I T T I T T I T M
- I a0 - -
i 10
+250 - +25°- -
{30 o 18
~ o ~
[=) g =]
1] 39
S | i s 8
~ +20°- = a, 7 +20°— — s &
g 3 g § =~
2 {20 & 3 5
] T =
E g =
© 27
& = & 4
+15° - W +15° —
&
10
2
+10°— — +10°— —
I I I o I I 0

N B N - N N N N R
23"30™  23°15™  23%00™  22M45™  22%30™ 23h30™  23hE™ 23b00™  22%45™ 22P30™
Right Ascension (J2000) Right Ascension (J2000)

FIGURE 1. (LEFT)GALFA mapof H I line peakbrightnessand(RIGHT) IRAS 100 micronthermal
dustemissionfrom the nearbymolecularcloud complex MBM 53-55[1], which hasnot yet formed
mary stars,but is likely to do soin the future [2]. The complex appeardo be part of a large dynamic
structure perhapsan expandingshell[3]. GALFA sensitvity andresolutionallows every IRAS lament
to be velocity-mappedn H 1, so the kinematicsand temperaturestructureof the entire region canbe
thoroughlyinvestigatedMany narrav-line H | featuresare presentjndicatingwidespreadtold atomic
gasfrom which the molecularcloudsmaystill be condensindGibsonetal., in prep).

FIGURE 2. Bundlesof very ne ( 5°wide) lamentary H | featuresnearthe north Galacticpole.
Thesefeaturesarehighly correlatedvith opticalstarlightpolarizationmeasuremenisedlines),implying
magnetic elds runningalong their lengths.They are alsoroughly parallelto the local spiral arm. We
nd these" lament bundles”throughoutthe diffuseinterstellarmedium,suggestinga new techniquefor
nding the orientationof magneticelds (Peeketal, in prep).



FIGURE 3. (LEFT)GALFA imageof anextremelycold (17 K) andnearby(< 40 pc) H 1 cloud[4].
Colorrepresentselocityalongthesightline, andbrightnessepresenthydrogercolumndensity Because
of its locationwithin the local hot bubble,this cloud makesa very interestinglaboratoryfor the studyof
cold H 1 andcold/hotgasinterfaces A comparisorof the 21-cmobsenationsto infrareddustemission
andopticalandUV stellarabsorptioris undervay (Peeketal.,in prep).(RIGHT) GALFA revealsdetailed
structureof Very High-Velocity Clouds(VHVCSs) in the halo andcanbe usedto probethe diffusehalo
mediumthrough ngers extendingoff the sidesof the cloudandhead-tailclouds(e.g.[5, 6]; Peeketal.,

in prep;Grcevich etal., in prep).

FIGURE 4. (LEFT)TheH I velocity eld of the MagellanicSystemfrom the Parkestelescopg15.5°
resolution;[7]). (CENTER)the tip of the Magellanic Streamas obsened by GALFA, revealing four
coherentl0-15 degreelong laments that differ in morphologyand velocity structureand may have
differentorigins/agesNumeroussmall cloudswith high negative velocitiesare also evident. Someof
thesecloudsshow evidencefor a multiphasemediumand may resultfrom spatialfragmentatiorof the
Streamdueto thermalinstability (Stanimiravic et al., in prep).(RIGHT) The Local Groupgalaxy M33
asseenby GALFA. What wastraditionally thoughtto be a quiescenigalaxy shavs clear evidencefor
tidal/rampressuralisruptionand/orgascloudaccretion(Putmaretal., in prep).



