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2N DL o 6 i 95 35 K I (POSS) b2k
AW 0 KT 74° BINERE RIVRT, RET
e R RE, LIEFRIL 42 4
[FAE, AT SO %R A 7B T A 78, B i
M lgros > 0.57(IRRN 4 > 74°) MIEER NGC
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RUHE5 R 1 LR a4 2512 WK 2). 76 I TAR AL b, ARGt 2 B 4 %
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2 A5 B AR AR it 2 %

2.1 MR EMEREREE

ToVe A Rl A7 () B o il g b, LRI 2R R AE BN (— M El i) A=A ot
Ry, Kb (R, R4, B b s A7 B p b i), B HOOE R RE— B8 K, #5)
IR 5 A S D0 TP R AR 1 AN . BRI R SR R EAE AR, R REEEH &R
IR R ER A, /F R < Ry, (A, PR &L 1, G a2 85w T Obf A &0k
VO EARIET); M R > R, I, WFOARIECR (S8 AP 5 rpim gl ag 29300, R4
NGC 3718 XAERIRER R R, T S5 BE T L3R (5 PR R SR AR 4 My i AR BY, 1990
4F BriggsBO HEZ AN BRI T RS IR Bk, IR ANz 51 .

FEA FSH A GRS TAE T, AL 8 BL ros B2 2 S E A AN BRARL 1 A 4090 ke e
B g S R, A SCik [25] HEL g res > 0.60 25 (AT HE N b WL, 76 FE88 SRt i s 4R
FIXHLFTRE LI 1g o520, RELIXAR 5 7= AR )« WHCTHIZEE 1 = 25 mag-arcsec™? 256
LA RBIEKARN Ros, MIAMINZR A RLE PO R < Ros TR AL THH, 3
BEE A HILE R > Ros MR RAMX B3, /D8 LR WU R, < Ros, SURIIRI 5
AR PGC 20348, 12 R, ~ 0.5Rq52%.

ST AR E IR MMM L S, NTE HE B (Holmberg) V42 Ry, KM
B H AR R, Ry, ARWAICH Rys, X& B WEB p = 26.5 mag-arcsec™? 2 RE
THD 26 3 SR B0 B0 0 2 A, — O 0T B AT S b LA 1) B A TR S S B4, WS, A
Ros < R < Rygo S0 PRI R0 2045 (08 il 45 0, 31X — Y0 R R ) rpoce BE A A 5 L R e i
AT —4& B 75 Ruo BT, SINREETF 48K B4, 9 R > Ry, BIANFIHO ) A Y
RPN IS A FILLE, RIS, 222kl AR & F G 7 1 Rl B,

FEAS DI P (0 A0 D — DU F5 B Hp O B TR G R, 36y 288 o 3 g S 2 v T
FIEIN, s S (el 18k 2 i 2 HLBCIR 4544 (corrugation), 4R ] 558 i 2% (i 72 n
Ut 35371, 1991 4, Florido 28 A B8] pykaiiE 7 2 AN i g 22 & NGC 4244 1 NGC 5023
FRR S S5 K, I R0 TR TR SE B9, AN, 78 oAt — o) 5 e J2 2 bt R
TR A, 0 NGC 5907101, IC 2233011 2%, B4R, 5 R FER AL A b, W42 1)
(1003 DR AT R L R JE 1) £ DA B AR B2, mT B A 2 & e il 480 B e /N R
gk
2.2 FHA

i B R E R T U A5 T 25— I S HOR FARRAE, i b 1h S48 21 15 ih 2
1, CAEGEAT M A S e s SRR A FRE SR

K gt 58 ) P L AR B FE Rt A R R AL, T XT38 it 1y ST AT P AR 3R 5 5, B o A
B(Z W 2). Bl o SCHPISZEL A Rl B IS, Hh A RERNX K CFL) Kb,
1M B R AL 2R o0 508 0 5 oy B v T Bz o (35 2k o o Wl 9% N a5

tana = zy/Riast (1)
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I 2y DA i 45 A0 dzt i 21 5 2R TP I RIS, 10 Rase A 123 i AE I LB B oL
JRUERIM A o BT KR A 20242548 R R xCo- St £ 8 S SR e T 4 b AR
S8 g 5 A ) R 260
tan 8 = 2y /(Riast — Rw) - (2)

A WAERI AR B IPI SR T, HE A A%, HEZ B &gk s (rpo i 45 5% il
Ar) b [A) L, tan 6 AT R B (1) (2) ATAL ARME LT B2
a< B, Ha BFNERZELNT B HINEIRZE. LI o L B, # SR R MhfE A 1)
—FERIE AR, W T A SR ge A
2w = Rpsitana = (Riag — Ry ) tan 3 FROA R dhgE B8 (2l dh ), A E PO R Ak
A ORI 2 5 R KR 2 = 2(R) M th<:, A Al i R o) 2 0ok
oo
z=C(R—-Ry)*+D(R—-R,)* , (3)

Hir . D WUAEZSH. EXATHEY R = R, B (B g Midut) A 2 = 0, LUl
ek 5 A Ry,
2.3 MHMEHBAXMFRE (degree of asymmetry)

X AR M A HE— 20 2 B4R T 1990 4, Sanchez-Saavendra 55 A 19200 4415345 S
TEF A 2B A AT S B N BYP /NG, o S 2R ptpse ity 2544 R TS 1 1m), N
R 250 0 N EE 1) (2 LB 2). 248K, S TR N AR SR i i A A i B 22 5, e
SUR R T MAH B PN 20 R i 25 0 2 JE3s, BT LAl B2 £y B R A X 2 ) e AT AT i
o AN, FERFFEARX (W RAEEE — MR M) A2 0 A R P H e 5y
i, EFEM B T o,

7E 1990 4 Sanchez-Saavendra %5 A 1200 [f) TAE T, Qo BEAf A il 45 44 - ANk, B4
U TLAE A8 () S g AN 2 P, i 2 il B DL S* B N* kKR, F 2003 4, Sdnchez-
Saavendra %5 A 125 B FH < RE L SRR RS dh 28, Al 2 S S4k, 5000 LLE R4
LS 5{ LN AR S* 5k N*o [F]If, 7EARATH 2 RE T E /g th 7 2 R AT AR — A
PE— M ap 1 aw 290 IXFMEEAE Castro-Rodriguez 25 A 22 2002 4= LA H R
R, AN AT 25 HH P AR VG PO R it AR 22, AN =& R £

BT ag M aw, MM LENATFRE A, BT 2229,

4, = lzowl (@)
Qg + aw

\E{Kﬁjﬁw qu‘*ﬁgmﬁl{ﬁ?ﬁlﬂ% 0 g Aa < 1, ﬁﬂ Aa =0, @Eﬁ%xﬁ%ﬁﬁq, Aa {Eﬁﬁ@ﬂjﬂ%
PR FR, 01T L BT Ay = 1, AR o i ot . A AFHELRE
R BT L B R R (29

Aix = \CVE - Oéw| ) (5)

XN AL ATLL(°) 9 AT
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W], Saha 5N P60 5 S0 A 0 17 JiE 300 52 R 1Y) Spitzer LMWL ZERMT, I T 55 4bHAS
AR R TG FE AN IR FEH, RV ) AN FREE A FH58E ARG S PR AN PR Aoy
Py —FRr

Ap = , 6
YT R+ Fw (6)
A 1
R, — R
Aon: = - ) 7
Ry, + Ry, @)

KL FL M Fr o308 B R A IR T AUR X R AR, Ry, A1 Ry, 20l W R R AW
MR AR Ap SR TR P AR AR RRREE, IRAT RO A FRE, T Aon &
I T A R i P AR AN AR

3 ST

3.1 AR S

HLAE 1976 4F, Sancisi™ gt A HI 55580 il 45 44 iU A B i, AN i i oy B A 2
REAR 5 A (b 4 AERA), AL LA U iR . 1990 4 Sédnchez-Saavedra %%
N RPOYEEST 4 86 4~ NGC E RINFEAJE KINL, b 42 ARG, o7 WAEA R R
25 A IR v, 29 R R (08 49%), 1X— L 5 A4 Bosma il
Athanassoulal*™ ¢ H 1) ¢ T P S0 35 IS 2 AN 2 o (H, X6 36000 1F 1) I SR AL
Zh o RIS A 508 it 5 R0 A AN S S 1), WANAT TS 2 A0 4230 0] v 1) A2 38 v SR A2 75 A7 A e it
%, Q1 Sanchez-Saavedra 55 A 2O [{IFEA R 2 AL BRI ¢ > 74° 1) NGC Tl R. RE
Qg R i A IR A S 2 A T RE IR, AN @ BOR R AR SR I W] BN . 2 18 2
XN S, 20 BN SARAT TN A S R il 5% PR A m] 2 ik 83% 201,

1995 4£, Reshetnikov!*®! )\ Karachentsev 25 A\ 49 & 10 2 WM BRI, SEE T b2
BRR D A EHAAKRT 2/ Hhik a/b > 7 10120 NME R, KL 2 DEH 50%~60% e 2
FOCBL AKX I I g5 0 o AT A I, M AL AR U AR B A AR AR I
WA CHE, R A R IR E RN .

g B E KR 1) B R AEAS, Reshetnikov F1 Combes!*¥! M Karachentsev 25 A\ & 2 1]
FGC HE A% PO b, SE T EBMAER 1 ~ 3, LM 0 < cugsoo < 14 he F1950.0 < —17°.5
RIX AN 540 NMEZ (Hrh 526 AN R W EMGIE & TR REZRN) 1E D FEARRT TR R4l
MGt b, FEARR R o/b > 7. 2R RIAM MBI E R4 Y 60%~70%, Hrh S JE
*h (33%) b U TR (37%) W /b, M ATIFENE— P 454 % IE Sénchez-Saavedra 55 A [20)
H1 Reshetnikov!®) [ RITAE S5, fHAESEIN T > 2(Sab SCEMRAY) FEWE RS, 2
S 2 I A I AL R L 7 40% 21431, Ak, A AT T IR S TR A A I AR S A RIS
FNTCIG, MRFTE EG R FR IR R BB

2002 4F, Castro-Rodriguez %5 A\ 22 fRHEAA 18 2 14 T4 (WA AN0 < T L7,
Wi i > 75°), M ERRMTERE 202 th BT P R FEA, A2 REAR S 228 4
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AR, FHFEAT 26 MER, HFRIDLEFEAT MM ERA 168 A~ (P LIE T4,
2005 74%, SRR R 20 A (3P LB 2 4, Al 7% BFEAR ST 254 A
R, AHRIMEHER 188 4N, 21 74%, HA LT 9 A, 5 4% AF|. tehk, Mfi e &I,
ToiR A G REAE S G AR A, P85l 1 5 B R IO LG OG,  HOR I A2 R 10058 i 152
BN, S5t Ngie—2.

ZEARZ A —WHY, Sanchez-Saavedra %5 N 1250 KR T RIHIR A (02000 < 0°)276 /M 1) S
RE, BMPIBMNER —25 < T <7 (NMAE T —EEER), HiL lgrys > 0.60. £
FIEHE R W], fE 250 ANHE IR R R0 i 45 1 150 A, R 60%, Hh AL
SR Z Y 52.8%(N 7 30%, S 4 22.8%), U Y 4.2%, M L ALY 3%. 57—
[, 26 A% 5 RAS A BRI 2540 s R0 A 0 5 58 2 g a5 > 0.57, A0 1) 35 %
AERBEOER 38 A, AHTE B R I £

Kl 3 Z5H Sdnchez-Saavedra 25 A [25] i
T T T T T AR AR, BRSNS E )
| K, P R R OR AR A R, WA
AR IR R, AR, AR R
o il R LRI R R B A
XK, KRB 60% L Fo
i 2006 4F, Ann 1 Park[26] 5 g 2 & 1
| R T UGS, TEAR AT R A
| i 325 Ml AR, EREAIEN Ry >
1 30" Mkt a/b > 9.5, &4 KB, 236
MERAAMMIA, (SRR R BN 73%;
Horp1es Mo S i, & 51%, 71 AR
: <L | U BRI, 5 22%. EIRGEHECE SRS
) 8 HLpa) MR KIOARFZE, S T 1 0000 45
kU Ml e 2. ik, Ann
3 R RS A e A 12 F Park26) DAy a] DLFRE AL & (140 LEIE H2
PR T, DR 4 A K AR AT 206 B 1) L R
RJEERKAE a/b > 9.5(HH 2 THiff @ > 84° 1L
lg a5 > 0.98), IXHHAT AKIFRAE a/b > 7130, 0 > 752122 i 1gros > 0.6025) B, 2R
PRI SE R B /N, T — it U BB h it s m b S T th 38 ™ 8. %340, Ann Fil Park(26)
1 TAERET, ASOOH R R WIS S S R B ASRRTENS, M fh SRR 5 A R
BINTATAT R R

BT, Guijarro 28 A\ 281 9 YRAEUT L1 AN B bt L 28 10 ot 45 M EA T T WF9E, R
20 M AL R 13 ANHAAL, SRR R BB 65%. T4k, FEAR 3 MBS R
1 I h £
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AT ELS, i (K S 5 2 RIS TE %, i R SR A AR 1 S0 A2 AR IR 2 B8
ko Dt s B AR B B R E A0 0 0% 7 3 45 A2 28 DR R UL 0 2815l ol 5 g 2
KT G HAZIAE AR I ANE JLF- AT AR 2 WEINF S Jo et 3 i £ 2 b Ll i BB AT X4 T
IR I ZT R

3.2 AHMERMEESH

£ Sdnchez-Saavedra 55 A 19200 3 2 {5l i L R K, 45 T H POSS J&F i e
I R AR R R AL E A P(P AL R0 o AR N B4t (19 4N) 1S B it (23
AN WECH WU, B “S/N” HETEARE FIFA RIS A0, 76 o = 1110 fHE N 25 ih 2
AR LT, T G A R AR WA A o = 120 BtE. A, AT
XF b G5 FORFEA L 287 B A I EL ) A A — 2 1 ie

1999 4F, Reshetnikov 1 Combes®! YEAMAMIFT R I 174 A~ S LR R R, BT
R f K G A « > 3°.5) 1) 60 A RAE N HE— BT THEAS . ABATARIN, BRI
FRBRAT FTAERIX A, 3 a5 i AL 58 0 4 52 205 ) 40 A RIS B A o0 A AH 243850 AW anitk, S JE
AU BRI MR R0 W 225, B IR W2 R GEME I m) 2N, (]2 W CHR
[43] TR 3).

3.3 M 5FEEINE

h T ARG F T 5 R 1 T AT £ 52 B SRy A58 (1K) 540, Reshetnikov AT Combes!*?]
AT 526 MEASE RBEMTX >4 3 2K (1) IOLAE R, HFH 5 F6H R AR RX A
NI (EAKT 1/5 R RN FE R, 1M 133 4, 2005 BAUW 25.3%; (2) FELE
R, e EA R R, A2 EERZES, A 360 4, 5 68.4%; (3) #HHAE
HER, AWHSAHEAERZRMER, Wl WRIERE . YAz 2 RN R 45t 1
334, 2005 6.3%, J5—BUES Z AT Nl gh REA 2 P12,

G REY], LM E R ILE 146 A, (HEBN 27.8%; U HSE I E R
358 A~ (kU B 186 1), 15 68.0%(U JEA 35.2%); 7 22 MR R IAME, &
4.2%. 534, Ak ARt g5k 5 A R M HARII R, ALK IR RILAN A A KNG H
1'.0~1.2. 1.2~ 1.7 M 1.7~ 3.0 %K 3 HLLE L.

X FIRFEA I 73 KRG vh T AR A Y, AL &R P e i B2 R IO Tl e (42%),
L H A () LR AIG (54%) o I3 —J7 11, AHEAE FH AL 2 v Jo 8 it 4 16 Lo g B (12%), AR ith
BB = (81%) . AR R R LLHIfE T EIR P E 2 ). At U JE i85, X 3
IR R B IAREAA ZEAS K (MR 500K 33% - 36% 1 36%), 1M S TEH 1 £ (AR 8 557 43 5l
9 21% 36% M 45%. UL LIS H ) AN EEHER R, %R S, S TER
(IR IUAT AR 55 5, 3 S AEAH DG, I — 4518 R et Hodt 60 AS#Eh A1 o > 3°.5 [ TFAEAR
Z G o b BT e s 121,

2001 4F, Schwarzkopf Fll Dettmar!®3] 5l 5t 28 AH 54 FH %) 578 il 45 7 B ) S i 17— T4
i MAIRIREAI 108 NMER, Hb 47 MEMEAEHIFEE R, 61 N A E/ER
FORER, B -1 < T <9, 8% FEARERMMIMA A i > 88°, HAR 15% MAERA
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i > 85°% MR K 2K (93%) HIAHEAER /94 B 2R S W] S ik Rt &5 Ay, o) SEAH B
EA AL ZR AR UX — LU IR 45% . AW, ~F3ok A AR R /966 B &R 15 s B2 29 4
JEM EAEH A R 2.5 £i5, 435024 340 pe #1140 peo R FIRM F 5925 WA-LE, (B
AT FE BEAT H OF 5 SR T A FH L R AR AT (Bl 2D K 70 ) R 54
3.4 Fphf GAMIEE)
7E Sanchez-Saavendra 25 A 12011990 4E %
T T T T K42 MM ERET, 125 MEAER
401 ) 4 s TR o SPMEN 704, H2E A
MR, WUEEE o = 2° ~ 16°. 7F 1995 4F
Reshetnikov*s] [F58 i 52 RFEAH, A 11
4 WEEN o = 4° ~ 5°, 1998 4, Reshetnikov
H Combest3) ) KFEARG L, #ilhf o
(MM A 3°, 4K Z AT 2° ~ 3° [MYEH
0 W, RIS o > 3° B N () Ktk b
a5 ARk s AR, AATTRZAE AN s W]
4 Sl R A 2D 1 60 A~ S T il AL A 0 7 A AR SE T —
ghig Pz 4).

Xop A2 20 AR B Al B B AR T 2002 4E Castro-Rodriguez 25 A 22 [ T4, fEARAT]
(RIG2EFI G HL TR b, 41 L R R e BE AN 2R it A . g T fE IR, o R
i 2 6 et ity SRR R BE T S R R IO R TR, (H 5 R R I i a5 99 1 SO O XY
S BTSRRI, L SRRt 1 A kD DR T SR AL AR (g | R A
R B A 5SS ) PIVE T, B2 5 2R 00 R 2 R B T O, T 2 el gt 2
WA ) AL 2R T A P s H g Rt R, DRI R o R At LA/

B4E, Sanchez-Saavedra 55 A 291 1) TAEAIE SE# A R IR A4S B R KT 2K
Mook, HE— PR L& o ki g M) INSRERIESILR, SR
] Reshetnikov F11 Combes!?! [ s AH—5. 341, flfi 18 R B SERE B A1 o A1 3 1
PRAEHRIR, AN 8RR ORI o AELRFE N HE (90 14°) o Bt mTHERD, 508 it &5 K i 1)
HHC EE RO T AR AR, TR — G Wi LR A, BRAE A DA 2500 A HE AR

I, Ann R Park26) R FAWATTY 236 /568 il AL R A il /450 T SE RN I SEt
SR, IR T AT EEA R (1) WESGE A o B 8 EBE S ERWIESINLR, R
A& B MRS R RN EIREEARS, X—ZRMYE g 1llle R 22 I o RIS KH
Ko (2) AN (LIRAE o 12 B) WIE 5 S TERIIN I AE o ATAHZRAL, {4y
WA 3%, B~ 10°, Hrh S BN o 19015 5 Reshetnikov Al Combes?! 73 Hi il 45 H Ak
WAL (3) B AR VY NS Hh AR AR AT S TS il KU & AR, X U T g e AT
AN, X ATREH T U BRI AN B DAl 2 A BRI G A e k. (4) S TERh R o F
B EE S R (o) ~ 3°.4 F (B) ~ 12°.2, TX} U JERM AL MAHNAE N (o) ~ 3°.1 Al
(B) ~ 12°.0. (5) WEAFEARIN ., WIEH o WE R 5 (Faile o e RT3 3 A5
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SEIRAE) 1104 MERVEAGTFREA, W o Al B Z AEAEFIAHINE—8 Bl o MRS T HY
Ky HXS S JEA U R IF e B3 22 5%, ARAEFRINE o (AL 8 ITREUH K. BOREE—0 N
ke AT R R AR R, A EIRARSCHEm B A 2 (S WK [26] TR 5), X
BRI ML IR IR O T R IR R (6) XS TR UL, A o 55 R 5T H
FAAESS BOANSS, BRI A 2R PR 0 E s /N2, (HOG U T PR R S8 AN A

3.5 MpEE

BriggsBO FLOEE S, MlEAE R, WH AT (Res, Ruo) YW . 042 R, AT Al
A5 2 1 i A AR RTEE 4975 . 2002 4, Reshetnikov 28 A 231 J1] 9 ANE 208806 2% 8 i 45
(LI ZERE (R0 HE R A AR FIRE RS A3 HAE AR R -42 0 Ry, = (3.7+1.3) kpc,
o Ry, A M L A KA RN R, HZEFR, mARWNRZE. A, FFEA
BREOR DT ANERE— B8 F58 b, ERINFIANE F I 251 LRI 30 248K, %H
0 i AR O VE A T SRV

2006 4F, Ann Fl Park®S) Rl B A 5 0T 58 o 8 M 1K 104 A8 i 2 R AE N T4
A, HOON R Ry TSk P B T BRI iR AT I, Wi B Ros B
Rope ML (X H Ropy A A RGN AR) K&, A FEAR R R85 i1t
N Ry = (0.9 4 0.3)Rys 5k Ry, = (0.7 4 0.1)Roper X VWA RELAE Ros T, B BLAE
HUOBE 2 0.75Rope IRIHE 7 TT 45 52 D058 il 45 46 o 70 41 B0 L 3R 1000 L BT el A7 8¢ 5 v ) o
Hy=T75km- s~ Mpe ™", SiRRILTFFEALRITE 424 R, = (14.4 £ 10.6) kpc,
FLrbR U 22 2 KUt B A2 258 2P AR A AR K Y SRS

23— MG Ann A1 Park(26) 38955 7 LU Gt 45 5

(1) S TWEENBANT =4 ~ 7 KRR, TEWE r, = R/ Rop (W0 20 H0H il 2112 5k A
PR AR TR, ISR RTERTE K. SR, il R, WEE T 34K
BCUNOER, RV R RE R L EAA G WIS T > 7 R E R, HHcH
1y BARERAIERE T 13 KT, (FGEE A2 Ry LT OREFE A B 3 3BT 24
TRARR, RSSO K, BIATE T = 3 ~ 10 VSN Ros MAZIREF
B T 38 T gk o

(2) rw 5 o AFLESEFPREBE ) ARG, XIS (AL & (DR A7 6 B 280 % AH ELAE )
(1000 TSR R P A SR B Ok R o X R, St R A OR R R AR, et 5 A i 1) O B
P/ sz b, B R AR5 i 5 K40 T B I B g B v o B AR 980 /N T 38K, BRI A REAE 357y
(16 HP o P A A 48 25 0 5 S S R A o 590k, SR 1) o {f, 7y MR SNERIAE Y
K AR R IEHEE R AE R, B4 r, ARG EAH % .

(3) NEHTHALZRKE, ry 5 8 ZIALELEATATA OGN E. (FUE, Wit enn ha
AR RRC R RIS, HOUEEARAT . XTI A R AL, v, 5 8 200
AFAEREN SAR DA, T AR S0 AT A AL AR R I ok Ut , 3 2 IRV S SR IE AR DG o A X6
IRIE S AR 1T — & R, JEbmda il vy, 5 8 Z I SO G PERe i I 5 2
(RS 5 AT LIRSS, 1527 7T B st SR S ATL 6508 il AL R HEA T8 11 0 2K
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3.6 AWIRE

X ORH 53 R ith B A Aok 1, o v it AR e R A, AR I AT — o R R B PN AS KT
FRIE, NATTR A AN B isig, Horp 32 B2 605 ih /i ARERRPE R SE T
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Warped Discs of External Galaxies and their
Statistical Studies

ZHAO Jun-liang

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

Abstract: It has been known from both radio and optical measurements that the disk warps
in the outer regions of spiral galaxies are a very common phenomenon, the feature of which
can be described by some parameters, such as warp radius, warp angle, warp amplitude,
warp asymmetry etc. During the past two decades, various shapes of warped disks have
been found, including S-shaped (or integral sign shaped) , U-shaped and L-shaped warps,
among which U means that the two warps are not asymmetric with respect to the galactic
center, and L means that only one of the two sides of the galaxy is warped.

Since the end of the 20 century, catalogues of warps in spirals identified from edge-
on galaxies have been published, some of which provide a lot of information on structure
parameters of warped disks of more than 500 galaxies. On the basis of these data many
statistical analysis and discussions on warped disks have been made in order to investigate
the observational frequencies of warps with different types and different environment, and to
find possible intrinsic relationships among the warp parameters, which could provide some
useful diagnostic indicators of the origin of warps.

Generally speaking, observational frequencies of warped galaxies found from both ra-
dio and optical measurements are up to 60%-70% or even higher for all the warp samples

presently available. This observational fact shows that the warped disk is a permanent
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structure, or a transient phenomenon but excited frequently. In a statistical study it was
found that the relative fraction of warps among galaxies without nearby companions is the
lowest, the fraction in interacting systems is the highest, and galaxies with close companions
but without obvious signs of interaction are intermediate between the above two subgroups.
Furthermore, the frequency and the shape of warps seem to be independent of galaxy mor-
phology. Many warps are asymmetric, as they show up in only one side of the disk or exhibit
large differences in the two sides of the galaxy.

So far as the warp parameters are concerned, it is found by some authors that warp
angles, the warp radii and the warp asymmetries don’t depend on galaxy morphology. A
quite tight anticorrelation is observed between warp radius and warp amplitude, and a
positive correlation is found between warp amplitude and warp asymmetry. An another
interesting statistical result is that asymmetries are more pronounced in rich environments
with denser galaxy distribution.

A number of the formation mechanisms have been proposed by different authors to ex-
plain the origin of warp disks: interaction with nearby companions or satellites, intergalactic
medium infall into the dark matter halo or directly into the disk, non-spherical dark halo
misaligned with the disk, and intergalactic magnetic fields. It cannot be ruled out that warps
may be originated by different mechanisms from galaxy to galaxy, and even perhaps more

than one mechanism may play different roles in the formation of a warp.

Key words: galaxy; galactic disc; warp; statistics



