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BREEYI AL, FIRUE R EEY) RS EE MR R TR (ISM). 2B AR 1% B 5 A
RS, BE SR W RERR =, WIREEELA R 1 e (5 F = P REE TR T
100 cm™?), Tz 8 ISM I BN R 0.1 cm =3 BREAK. 2R FEBN XN K ISM %
BERFRME, # R TIE “ BRI (interstellar bubble)” —— B AMEER K4k T 2[5 5 5
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N 21 40 5 HCLE T AR RS DL IA 0, AATRERI FFas R R 5z |, DL S
JETAEE 2 R AR EAEF 0012 AR W — H, 7E— Sl e B A B R SR T
FALR LR U340 HHT, AHOCH AT TAEMAS B0 A BN B AR R AR R A B R BN B LA IER
ERMAHMMER, HhReRER, METR = -2, DRIIZER (M31)22, =MER
(M33)B] 2,

RS T — Ik “IEBEE R H 1 K (The H I Nearby Galaxy Survey, THINGS)”
FitRI, ZHRIF S EE KR (VLA) S sBEms Mg A AR, X34 NE iR RT
T 21 cm H T 320000, FERE B2 —REHRNE R ISM /N, Ikt
REMERES. HEERE. ERTENEEENZMEN. THINGS FHE 5 PRI T
5.2 km-s™t, MAMPRLN 675 HIzE R BTG 2~15 Mpe, #AH N K12 R RN
60~440 pcl??l,

BT, AIAA THINGS wRIFrHEEREA, ZE3dh 20 NMTEEE RAZRINE] 1000 £
ANHIZFRAMFE, HMARESER, WIXEAR K2 MR (k. BIKGERE . fiE
T RAB )R 4E) 8T RG240,

7 BUAS R R R 22 1 o B S R RV B, AH R B B B IR H S BRI, Horp g
ot R B A5 R AT LA PR R (18:20.25-331 ) B ep H T SR 2034k B, DL M S
JE SR R T R AL [ D6 R (85:36) S5 T B )

A4 A1k, W R RAMNE FR BB A RS T S R RIAR G 25 18, g K2 H TS
H T RS20, 0 DR —FALHE (CO) & HoAh I B AL 2R} 1537, 31X S 4R R i
SER RIS LI AR R o 5 HAD B BOMEL, H T WA 254k, RS2 3 R bW
JGHIRIE, EHRE LRI 2 M AR T LA A TS SR ——— PRI TR A 08 ISM B
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(2) ZBI AT by FILETEHH by U ERE BEE T B AR 1) 25 [0 0, H ATl
KH 3 A,
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(1) 2 (B%%) BR do T RS HAEMBERTAZREE, d@8HE# e
d = 2v/bmaibmin - (1)

(2) BINFFR to BRI AETL—E P REFUEE Ve, Ik, BAmA
H(Ma) = 0.978 2 2)

exp

R d AT ER, Bhpe WAL Ve BL kmes™ HEAL . BT 7R FE B HHA I 2 K
HWEECR, B8 Nz RIRE 3 # R i BB ¢ [ GETH AR E LA 20%.

(3) 2 EE H 1 AR Nup, AT AT FTH E H T B nm, E01551 L
cm~2 M em—3 HEAT,

(4) ZRIEIR Vo XFF 3 B 4% T 5

V(pc®) = (4/3)m(d/2)* | 3)
Hp d #:0 (1) #E. 5T 1 808 2 RR T UCHEN 2R, HAARRA
V(pc®) = 2m(d/2)*V8In2h (4)

XH b ONFRE, T V8 In2h RoRELMERE 4,

(5) 25 H I P i My

(6) A E 2R PORZEEE (08 R.

(7) RRE TR (X ANFFIEREE)Ep, BB — AN TR HEMGEE. W 1974 4
Chevalier®®! f{j—IHf 53 7] LA «

Eg(J) =5.3 x 10°°n52(d/2)* P Vis (5)

exp

HA BRI 7 E R R B 75K i — OB B R R TR, 1 ne IR FHEE . A, W
g /20 2% He Al Hy Xt ng FITTER, TR no = nm?>%°~1. HFAEFH Chevalier J7F2
FEIANT ZIE %, B (5) HEHE B TS 50% FAHE . 1981 4E Brinks??
Hied, WHRER 0.1~ 1 kpe FIRPTHEMAEREL A 10%° ~ 10%6 J,

at THINGS %Rl BT 4L 1000 24 H T FFKRE, EAIHLRETERE A 0.1~2 kpc,
% i 33 B VS R Ry 4~36 kmes™! 1B B AR 8 BN 3~150 Ma, BAIH M T EREAE
REMS NS, ERF LI 23% MM T Res 240 XH Ros I B WHETHRSE
p = 25 mag-arcsec 2ENELE RBEIFKE, BHINN R < Rys XEEER (TIE) &
AR, THLEE R > Ros MBI ERBLMI MK
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3 HTRRUEERAMT S

3.1 XEHERE=

HENVIFRE R T HE R RS ISM g5 s) h2E R B R, KERRET —
WG IR AT, HRE R L 5. BEEIE (40 50 kpe) . B/ (Flitk b/a = 0.85). EFx
a5 (Ep_v = 0.13), YRGB RER/INE R AGFEEAHTAERS. B, KERZMERHN
2 W% BOWLINRN 22 280 52 16 H A KAk 420, JLrp 4038 ISM (158 E RIS 454 491,

FAE 20 4L 60 AR, G ARIRI SRR LR i S m Bt K22 = T H 1 30l I
WTEE/NERFRIRKAR 1491, 1978 4, Goudis Al Meaburn!®! ZE KFE A RILT
4 ANBERKRT 700 pc WEBE H I REMTZE/NRFREGS K. 3EA 20 A 80 F£RE, A
TIFHEFRREZE = H T A g=s Brasl, (B, R H T W 28 I 2 HE A s, W
Parkes S5 1M RN 14 ~ 15143, MM I KFE =2 0 PRLH 220 pe, N2
TANGREFRRI MR, Fe g 5EE BRI R,

SGEIAHARPN RIS T H 12K 295, 1998 4£, Kim %A 43 F R
KA 5 B BB B2 ACTA W RFERIAT T H TG, 258 4> $E 1L 15 pe(f 09
EH 1) FEAMIFTIREN H I TEE b, BB ERAERERN H 1 ZEMT, If
H5AYRREWAMHE (S 0B 2),

BAE, Kim A U@ — S MIIEIN, RILT KFE =+ 23 AMEHAEKT 360 pe HIEB
EREM 103 M/ EREREREAR, FEH THXNWESEH, m¥ec. HoEE. @
M« AERE . XOBE (wind luminosity) 49 DL RERSE. MATTRIN, FEATEER 2T
40 ~1 200 pc, EAIFE 100~1 000 pe 6 Bl N EIFRE S, EEHh s = -1.5+£04, 55
H1 Meaburn™®) (¥ 1 88 5 5% 2 /0 A AHE Bl FE A T2 2 I IR B B AE 14 ks ™! 22460 Xt
TFHAERNT 360 pc MEFTE, MR E KB 13 KT oK, xR E 72
MIAFAEXFI AR R XN AEREE, A0 52 2] 4 S e 2 M se =R Indz3), f&
W E AT Bh &S E B

HEAN 21 AR, 758 Bk Kim 25N 1643 TAEMEERE B, A4S KEZNH T RE
HHAT T M S, 0 Sodh 00 B a3 530 071, IR S B RN Y 55 2 A B A0 T B A
HxAR R, URBAEFZL RS (BFEK. NESMETEF) W5RERERAELL
%U[Q()] %o

IRfEFEH, METR T H I REMHRERS KEMHEL, BRE 1980 4
Meaburn™ M TAEE R T MEZHHBERE, HREENHTHZEABEARZ FHX
WA 13 LA 34047 . W1 1997 4E Staveley-Smith 55 A B0 75N = Hp RIS T 500 2A4E
REMBEFRE, AN TREFZENZTYESEG 2005 4 Hatzidimitriou 2 A 19 F A
500 2 H I 52 EHEAR, 1He T B4 W Re B BLsl. BRTRE, RSCFIAHHE—P
JETFF



33 BER: ERPH HI 20 &I RILE 351

-64"

-66"

g -68" [ d
)
o
23] ’
(=
-70" [ 4
-72" [ |
1 1 1 I 1 1 L
6h20™ s"o™ 40™ 20™ 500™ 40™ 20™
RA (J2000)
K2 KFEzmHI SR
3.2 WxE#HR

filiZc B & (M 31) REERNBEN ERER, BMALH 77°30'. FAE 20 L 80 4
R, Brinks®?? gt ORI 2% Westerbork 254 fLARGT B (WSRT) Mm% 21 cm
I, 7 M31 AR S T 5T H 1 S0, RIVENEZE R TR AREEAHE 2K,
fiE L X£5 OB BUMAE &, XL H5ERED NGC 20601 gl —A 2 T P4l
5. Brinks2 Ay, BEAR H I A BEAAFEEEBRX, $H T2 R
A5 JA bR A 5 IE) B A AR T AR ) o AN, Brinks 48 A HE— 28 TARUESE M31 A #
KRB 2R B RARFIHH 185 250~300 A 1927540,

1986 4F, Brinks 1 Bajaja® 4B T A4 N BB IMGER AT HHINT 141 A HI
T, FFeh T A DU IR I 8 233 25 07 Th PR S B I S 4, a0 oL R E AR bR . O [l B
TR L IR AL B A L TR MR (¢ a3, p ANTEET) &. H
AR UL A AL T SR T Y — LS BE S, R AR AR AR R v s T R RO BE RO B A
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R Brinks Al Bajajal? #8H Lk 141 NTRIEA R M31 TR 5E £ FEA, (HARTE
AW HBRIHHT, BETUTETAERXILSR:

(1) A% H 1 Z5RTEE R A AR ) 43 A WA IRAE 02908 10 kpe I— N E, 5
SRR ) A AR AR — B T L H T U R 0.58 em 3,

(2) A ER 0.1~1 kpe, FHMELAH 0.26 kpe, H A FIEIERE AR, bbbt
AR 70 NEAR/DT 0.1 kpe BIZIR BRI 4 2 BT BR s & (S L8 3).
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B3 M31HI ZRKKN G, BRI ER (po)?.

I 1 1 A —1
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(3) FEARZRIE S FERTEE R 2.5 x 10° ~ 3 x 107 a(*F¥IZ 107 a), #HuXLE H I 257H
e SRR R, X —FR B IER OB & Wi Mt A E R

(4) 2 I RFAE BT R 10° ~ 107 My, 34T IEMEZT R 10° My . FAERERTEH 102 ~
10%6 J, WEEZ0 10% Jo BN T BV T B R AR R, T KPR 2 U 75 o A
2 IR R, B 5K TSR K REVR L o

(5) 7E 141 MERZF, 230 1. 2. 3 BT EBIk 25, 75 F141 A, Hdp 2.3
25V (- B B I B 20 )0 (13.244.8) kmes™ AT (13.943.7) kmes™", A WSZkr LI LR
E 2

BeAh, VEFIEITR T M31 FEARZ A HAL— Lo oh PR, nfhtl . B3, UIAS H
II X1 OB B RSE.

3.3 A #HNEZR Holmberg 11

I 2 00 00 45 R P 4 o R O AR RN, A AT 6 O v BE B R o 1) — 289 4 B R
) H 1 582 Ff# 45 #), Holmberg II(Ho 1) W H 2 HFHMABRLZNBAMMUERZ
—[18:27,32,39.55=58] | Ho I1 2 KAERE MS1 B REFMIELA, IR HEESHE In IV-V ER,
IRIBEAFF (v, 6)1950.0 = (8"14.1™,70°52), FHES 3.2 Mpc, HitL 0.87, #EAR Rys = 4'.1, 48X
B 2%k —17.01 magh®,

1992 4E, Puche 25 A B9 FIFSEE NRAO ) VLA W, 7€ Ho 1T FRILT 51 M HI
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T, FFa e lIRORMRIERA S ESE, wrbaOgE, fFEMA . BE. i, FRR. RE
MRS, EE K, Ho I iy H I A REH R FEIRRER (WARFRM M31) iy
WRBZ, BKAIE 1.7 kpe, HEDH 7 MM EL KT 1 kpeo STHHIAREZ, ZER
) H I brmA 625 pe, HEHRER HI #A5E 120 pc KEZ, BMAERREERIC, &
I 758 2R TS0 P I B AR I RUBE o TE R Ok I I I B2 R RS2 I T B G, Ho T P 2% ¥ FR) 4
B (107 ~ 1.5 x 108 a) T —LEimE &b H 1 T HFR K.

3R Puche %A B9 & 8 TAE (LURHR P92) 2 Ho 11 AT MVF 2 5 SE0F 732 it T W
DUEERE, FC AR Re Sl A R A TR T AL R i 1182795571

2009 4F Bagetakos 2 A\ P4 &% T VLA If 2 & H 1 K (THE H I Nearby Galaxy
Survey, fEj# THINGS) Mg #t4s R, 7520 MEFEERTRILT 1 000 24 H I 2 5%
B, X E R Ho I WA 39 4~ 4, Weisz %A B2 54 FH HST/ACS Ml ¥ %
KL K& P92 I THINGS H1 Ho 11 2R IEEAT T AHRB ST, A AT14r A P92(51 ANZ=iH) F
THINGS (39 23) FikE T A7 HST/ACS WG A 23 ANF1 19 ANSTFAE AR, &
SIHTJERT P92 H 2 U TE AL (FRRCVR TR — Rk KB 1 B XA B B R k) 1
T JEE,

BT UL EJUANERSN, AT HABF 2 ANE RN E H T 2T BEET T A [RGB B0
5T, M 3351, M 8287 1C 257481581 7540 ABY NGC 240316061, D) K HoAth— 2437 B
ER W, RURHE—REITF,

4 FHHAR

BEE I BRI AR &R, AT REARRE . ARTEZERAH I ZH
SLIRFAE ) 57 R 22 4k, TR e AT — 247 k. 2011 4, Bagetakos 55 A 4 7 H
THINGS S Bkt i 78 A m .

THINGS BEAE 34 NMEFEE R, BT 2 ~ 15 Mpe, f0HRLAN 67, WS PR
2.6 ~ 5.2 km-s~'?3, Bagetakos 2 AMRIEF T 4P M THINGS FEAFIRE T 20 NMERH
U ER H I FRAG 5, Kb REENZFRESE —RREh R DH 2 MER,
i EEMNZAHEAFKSFR M H I JiE, DR S HTaes By M R, ¥ T
£ % DDO 53 FAUKIA 3 NI F UG, SEbA 19 MHIFERS SSEUHR, I
WM ARRER (3L 13 ) MRER (FFA It ERMZURAEER, it 6 1) BRK.
XFEARERT AR (BECH 1014 4S) AIINPERHER) AT T LT E2AE R

(1) 2 IA% R Z & NGC 3031(BI M81, 306 4), /> KIS Holmberg 1(6 ). 2 H
ik, HARVHE B KK ZE NGC 6946(0.20 ~ 2.14 kpe), /DI NGC 2976(0.13 ~
0.24 kpc)o 2% ¥ i K 34 8 0 B2 ik 3 B 9 B K & IC 2574(5 ~ 36 kms™'), &M
#& DDO 154(6 ~ 13 km-s™1)o 2R 4E R B K. 4 i Y0 [l th 5 K1 /2 Holmberg I1(107 ~
1.47x10% a), FRe /DN . FRVEFE B/ DR NGC 2976(3 x 10° ~ 1.3 x 107 a).
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(2) FREZYWHESH (WHEHRZE . WIKEE . B3%ER . RENETRES) K5y
AEERMR, HERAE, HE5RERKZKN BRERKBER) LX. A, ERSGH
5 B SR 2 DRTRE A4S 22 VIR UL 0 326 4838 2550 2 FRD 55 ) T ol SRS RN s Mk o 9, RV A h R AR
R 28 ROBE (1) 43 2 45 DAL AR R B I B KT RIS, TR IR LA B M B &R, /D REES
TR R ASF o

(3) LB E R ORI LR, REFAEH 1 AUE, FIRMETAANTE, BELE
FULEE R > Ros HIE RSN ANRA A U2 BT AFAE

(4) R H LR R R TS, HEA EEBRE RTINS IE R 2 R 20 R 5
iz PR R AR H L A 948 4 504 0.80 A1 0.71, T3 1992 4F Puche A B9 7E Ho 11
FEARATX—INE R DORE T 2 MRS 1) BERAX H 1 HHIERER
H I #REE, TERERAE S KAEBR, KR R4ERRBRIME #0024, 2) e R
7= BB UME SRR 2R NGRS, K2 BEE REA FANIE B, BIUIME
AR M,

(5) MFRERERKUL, KIS 2 A0 B H A K, T HE IR 2 R 25 B A X o A B
e FRILRF TR Z T HF, WHERE RINX H 1 HERAG, —S SRR R 5
B BR kRO R K ) b T 1R T B RARARR 193:04), BB Bl K i B 1E R A LA D, BT B
AEIRR GBI SR ASIRR; 8 I LS A% B R R P By W iR, T
TSI MBI, HAETT 5 2 BIAS K 45 M E AR BN B

(6) 2007 4 Stanimirovié!°! ¥ & I 2= B B2 MK Vi, BE 2SI R o (39 KT 36 K,
EXT 45 K2 % THINGS £ % (% Ho II fil NGC 4736 4h) #cH RIRXF R R, Lhr b, 0
Vexp — d REAKGBFEFM R AT RENUE . H—, BREREE, TR KEshE®E R
5 ISM (¥ AH B A FE T i skt , DR BB 2 (0 2SR K, Vi, BB/, H 2, BEEREE A
EH R IR, P RERAMIAN B, SRR E S REFAMNEZES), 4R 2T
HEK Vewp BB, THIX LI SE AT BEAEAN AR 2R 36 SRR« 1E BR A P A L1 7]
ITERAE, RS LR R BN R 24,

(7) R FFIFHERE R By BRI B, BNGC 4214 4b, H
B RAIX (R < Ros) FIAFHEREE BSFIMEA 2.1 x 10% J, BB HAMX (R > Rys) A
PR R 1.0 x 10%° J Ko UL AT RERIMRE R, BT R W IX IR 5 R, I 8 B )
SFR JRECANX 1), AT LA R 22 23T, X 5 T DR 25450 P X 25 R 0B i 3K, Thi 2B
B BT R B R R (JRRIFRIE R ) B HLE K

(8) R MICLHARERD N3 4, HRAGERER. MAKRRERNBER, MAK4A
(4118 B2 4EE 20 5 13.9 Ma. 31.6 Ma Fl 32.5 Ma, X VFIRGE bR 253 % E 22 7 10
PR AT BEAL IR N DA RS .

(9) TRHIER NGC 2841 FI NGC 3521, T 17 A2 R P4 B BN 28] 73 R 5 T
280 pco X TIXLEE R EAL KT 280 pc Z FTEEFERKI IR, TERERTTHKE
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K TRRER, FNTREGE SRERME, RnERT OB EMKREL KR, RS
HIRE R B K.

BHIRE, ERGUUHTUREW RZ TN A, B RERBRZVILH, BAERME
BARKK, FHlREERA 6 1o

5 TR

20 e 70 AR, AMIER T RGBT, SRS T ERERER 2R K
FK i 2 B0 KT LA (1050, Bl ok — s A T 52 135,661, JEAR B LRI 4 2 &R
HH T MR IE P ST ERRILX— AR “Pruets s ” (1) < RARHLH 7 88 e A2 R B
7 TCIEARRE SR LI 5L, AR T 0T H T 2 ()45 TR AL TE ByL], a0 [RIFE AT
PLEZE A RIAEHLR M S R R, AERERAE T OREAENRET S EE RN
FIREHE, 2 RBRA R ERE (ram pressure stripping), 51 AN @ MR HIVE %%

51 BHEREASAREEZEN

4% Brown A O R TAE/S, Cox A Smith™™ T 1974 MR H, EFralfE 2
SNR A=), AA, Castor A 57 $5H, KRR AEEMEXIET #E, L —4EF
AT L) A B ) ISM VN 1048 T IHLIREE, X — It FRTRREAE B B/ b A i 454 . 1979
4, Heilsl® RIVRIT R HERES OB BEWIgHIK. 25, —S TN B2 FRim
BB — BB RALHEAT T8R0T 8 T e B9, 15 AT X P e Ll mT B SR A
BRI — S MRFAE , 01572 2 /N R AR B 00 25 119 28 1 55 (661

1986 4, Brinks Ml Bajajal® #£ M31 M F] 141 NEHAZ 0.1 ~ 1 kpe M H T 2, H
H— 0 AR M. AT R B R 4 RAL T O BEZ 10 kpe RN, TfEX—
XILA AN H T % E R, OB £V EEERIARIR&E. £ EMI#IAER/ D
F 300 pc 9 H I ZFA7EAE B OB EWhsmAHoe, MR T EFTENERE. 2T
BB T K ¥4, Brinks Fl Bajajal® A 28 BUH K R AT REAFAE, HMTCIE N AAGIA. 1990
4, Deul M den Hartogl® % M 33 H BT ZILH 148 A H 1 AT A H, HE/DNT 200
pc M H I 25 OB £ AL BAHSCHEAN 4T, EIRT1E, LUK HAbm4ME R (WK
F 7. M82. Ho Il J& IC 2574 %) [[FIZEWFFUE, S BLIT80.69-T 5 B R 25 B 2 — 2
TE ML ISR AL T A6 1 U E 35 o

REwL, X—HLHIEIE T . BEE IR TAE RN, FRRl eI AR —L T
FErr, AATTERE) T 6 IXFHHLHI A AR F ) 57— M MRESE . #1230, Rand 1 van der Hulst(7?!
R R NGC 4631 TN E] 2 MRKKERZ, 222518 0.9 kpe F 1.5 kpe, 5ZAHMNK]
RERAI A (6 ~ 10) x 10%0 J Fl (2 ~ 5) x 10*7 Jo WREN1AERT #8552 — B RILH], A4
YE R H AR OB Eirf OB BLEZ HH 73 NI R (4 ~ 10) x 10® Fl (1 ~ 3.5) x 10* N
%, TP B0 R LI Fid 261, 4 Rhode %8 A 27 % Ho IT o H T i M P WT 5T %
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B, A — Lo b ik B S B R R R S B AR R I T KA AR g, HF2 H T 20
it IR RN EREINX, BEIFTLEE TERERA TR — X—HE
A 21 224 Bureau Al Carignan!® i) TAE AT UFSE

g bR, AN H 1 S, @HE—EXEERILHERHFEANEH, HEILH
WVFRIRRZ A “ LAY, LA “ R RMERY”, (HRWAEAR B —Fh “Prueia”,

5.2 BREZAE

FLAE 1972 4 Larson ™ BB WS, SEMERBEAEKERES, TReSESMAE ]
B LERE E B G5 0, JFaE— P iR IE B T R, T SE EAE R R A AN X SEAEAE T A
=Tl 7 NIE RN E = AL E B ISM H 1) — 283t g X AR R (16781,

20 20 80 AW, Tenorio-Taglel™80) \HEiE 32 H TR E#E =~ (HVC) W
HALEL N RERHS s (AEFELHN 101° ecm—2) ZE5E R ISM KA,
feEASE—/PNXBHNKERLE, HIFEER (10° ~ 107 K) S4B R, £48 I1SM
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H1I Holes in External Galaxies and Their Formation

ZHAO Jun-liang

(Shanghai Astronomical Observatory, Chinese Academy of Sciences, Shanghai 200030, China)

Abstract: Since 1960s observations and studies of neutral atomic hydrogen (HI) in nearby
galaxies have shown there are bubbles or holes with different sizes and morphologies in the
interstellar medium (ISM), which are usually referred to as HI holes or HI shells instead
of HI bubbles. Because there is evolutionary relationship among H1 holes, ISM and star
formation, many researches have been done on the structure, physical and kinetic properties,
statistics and formation mechanism of HT holes.

The observed characteristics of a hole can be described by a number of parameters
as follows: (1) the equatorial coordinates of the hole, (2) its heliocentric velocity, (3) the
semi-major and semi-minor axes, (4) the axial ratio, (5) the position angle of the hole on
the sky, (6) the morphological type, (7) the expansion velocity, and (8) the average flux
density around the hole. The above observed parameters can be used to derive the following
properties of the hole: (1) the diameter, (2) the kinetic age, (3) the HI column density,
(4) the volume, (5) HI mass, (6) the galactocentric distance, and (7) the estimated energy
requirements.

The structure and physical and kinetic properties of holes of many nearby galaxies have
been in more or less details studied, and among them some results of the three representative
galaxies are briefly described, including the Large Magellanic Cloud, the Andromeda Galaxy
M31 and a dwarf irregular galaxy, Holmberg II.

Recently, from the sample galaxies of “The HI Nearby Galaxies Survey (THINGS)”,
more than 1000 HI holes in 20 galaxies with different morphologies were detected and a
statistical discussion has been completed. It is found that the size of these holes range from

! and their ages

100 pc to some 2 kpc, their expansion velocities range from 4 to 36 km-s~
are estimated to range between 3 and 150 Ma. The holes are found throughout the disks of
the galaxies, out to the edge of the HI disk. The estimated energy requirements of a hole
range from 10** to 10*7 J, and are getting bigger with the distance of the hole from the

galaxy center decreasing.
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Several theoretical models have been set up to explain how H I holes formed. For a long
time, stellar winds and SNe from young massive stars in OB associations have been referred to
as the mechanism of the creation of holes and shells, which means HI holes could in principle
be the result of stellar feedback from multiple star formation episodes, and is called as the
“standard” theory by some people. However, there are obvious discrepancies between such
a classical model and some observational facts found later, and a few of physical mechanism
other than SNe have been invoked, including infall of high velocity clouds, gamma-ray bursts,
turbulence and gravitational instability, and ram pressure stripping. Some hole structures
admit multiple interpretations and in other cases several different processes may be acting

concurrently to build up a hole.

Key words: interstellar medium; H1 shell; HI hole; formation mechanism



