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ABSTRACT

This thesis mainly concentrates on the study of the distributions of the spin
vectors’ orientation of the field galaxies in the Local Supercluster and the
galaxies in the Virgo Cluster from different samples in order to exploit the
information of the formation and origin of galaxies and clusters and the
observational basis and proof for the old or new theories about the formation
and origin of galaxies and clusters. (1) Our statistical analysis on 14,988 disk
galaxies taken from the LEDA database shows that the intrinsic flatness is
closely related to galactic morphology. In general, the intrinsic axis ratios
q, for the lenticular and irregular galaxies are larger than those of the spirals,
and the early-type spirals have a larger q, than the late-types. The Scd
galaxies are found to have the minimum q,. (2).The complete sample of 178
virgo cluster spiral galaxies (P.FouQUE 1990) with inclination angles is
used to test the orientation distribution of spiral galaxies’ spin vectors in the
Virgo. The conclusions are as follows: The distribution of the angle &
between galactic spin vectors and the local supercluster plane are found to be
anisotropic; Two humps at low and high 6 in the histograms shows that
galactic spin vectors tend to point at parallel and perpendicular to the local
supercluster plane with respect to the expected random distribution; The
orientation distribution of the spin vectors of Early spiral galaxies and late
spiral galaxies is different , which indicates a morphological dependence of the
orientation of the spin vectors of disk galaxies and different types of galaxies
maybe owe different large scale origin; The projection on the local
supercluster plane of the spin vectors of the spiral galaxies in the Virgo cluster
tend to point towards the Virgo center; When we test the orientation
distribution of the spin vectors of the spiral galaxie , if the intrinsic flatness q,
of spiral galaxies is simply considered to be equal to 0.2 , the final
conclusions are not influenced .(3)The newly generated g, —T relation is
used to deal with the data of A CATALOGUE OF THE VIRGO DISK
GALAXIES, and the conclusions are drawn as follows: The distribution of the
orientation of disk galactic spin vectors in the Virgo Cluster is anisotropic ; The
orientation of spin vectors of the disk galaxies in the Virgo cluster tends to be
parallel with the plane of the Virgo Cluster;The projection on the local
supercluster plane of the spin vectors of the disk galaxies in the Virgo cluster
tend to point towards the orientation of the 45° angle deviating from the Virgo
center;The distribution of the orientation of galactic spin vectors is
morphological dependent, and it indicates that the distribution of the
orientation of galactic spin vectors maybe form continuous series with the
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index of galactic types .(4)A Kolmogorow-Smirnov (K-S) test is applied to
the sample of the 220 field galaxies that are strictly selected from the
Photometric Atlas of Northern Bright Galaxies. The results show that the spin
vectors of these field galaxies are significantly anisotropic, and the
dependence upon galactic morphology is also confirmed. The implication is
that the galaxies with different morphologies might have different large-scale
origins. The influence of the intrinsic flatness of disk galaxies is taken into
account. We find that the slight deviation from 0.2 does not influence our
conclusions.
[Keyword]: the Virgo cluster; the spin vector; the intrinsic flatness
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(1-95)2(9* —95)?

AT ABCBE S A AR (1 PN B B Qo T AL e a0 A, B

g 2 (2.6)

AT SRZERIE A (AL A 2R 0 P 5 S5O G MR R o, BATTIERA
I (T, o) A, FEHS O A 5= A (B R, AR5 FOBLI A )
AT ATREATEER e FRATPREAE AT 5 AL 30 2000T PN B i JBE OB R R FSEA T PRzt o
FAMGERT, JEERFEASOM BRI e n S50y, REX R HI A Ny, »
Nopooos Nopo [AIRERTTFSCH XA BB TGS A R BN, Ny -+, N FATTAT
geit

p 2P el

Via ei

(2.7

Hrhv AW, Av=n-1. x BURAMERRY ST &1, BATRAT
BRI (T, o) 70 ARSI AR I A T i AN 7R A

R (25) 1, TR R B AR T R, 10 HAE ST R e B A Y
W EPBE AR T B W i, ARSI RISTHE T R 2N
it 55t 0T 20T IO B (R A0 A I BB E,  JFEBEEER FoR it/ 42 .
TEAMEOE B A R A R BEY L AT, A ( (2.2) RIRIE R WU | RBER A
PAELP(i) = cosi o HARMIMEELE, FATHBENLEC R A g2 % H 2 100000 f)
R RFEA, AR IZAEA U | R0 A i A2 cosi (R IFEAS 1 N B 152 g, 11
MR 5 P PR G AL HOMEDA O« SREECA o IR A . M2 (2.0 wrat
BN R R MME q , RIEXEREE g EAE XU IR — e BISEBR )
MUFEAECH N, SRR RO AR R DT BB TS TH N, Ny o, N, o
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BATHIX 50325 Sandagel™ ELZHUH AN 45 VAT T LUBL,  RILWRI 721
IREERGE BN BT SR RIS AR TR AP I AT R, AU
BAERA > SERGHA, 1My s S 5 SR

2. 3 FEA R o i

WATFEAN 5 LEDA B4 . FATEEAHE . (1) -3<T <10, H
T R AMEASIEES, (2 [11>20°, | B4 (3) logd, >1.0, HIEZR
MEAKT Larcmin, #2 REEABHGA 14993, HIFRHL 5 WLHREI AR,
FEA TP 14988 Wisd A &, Hih 5 11487 Bl 2 & (1<T <9), 7 76.6
%o ABIFTEAN R TE A (2 3R 1K) N B JEE 20 AR AIE, BT RIESTREL T 70 1k
WAANTRER, B THARERBA LK 2.1, SN TFHEASELABZNER, O
(RS AR L AT

2500+
2000—- — I
1 500—- [ ]
1000—-

galiiiniini

8 910

number

B 2.0 % FIEA KRR RCH A
T8 RS T REA R AL AR 10 P B B OO G PR U o, FRATHEIX [H]
[0.05, 0.50]NIAFEII(T,, o) A&, #FL KA 0.01, JFHZRE Rig Ik
HAEFN (T, , o )2LA BITXE I, (4l 2R 0 A B AY, AR5 15 1% T REAS R i = 43 A
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ITHEE, THE RN, , o )AL AR y 2 H. fefa, TPk »2 Bs/IMER
(K1(Ty, o) AANERZ TR N B B2 O EFIR AU . Bl 2.2 25 T3 5
ANTHEAR Sa BHATHIE IS, y2 fESHE 0 (G, 0) A, AT LLE HE 2 g, =0.24,
0 =0.07 B y2 BUs/ME. B 2.3 BZTREARN y2 SN g, 2046, K 2.4
SEAEA TR R q SZBR B i, RIS T 2 B ME I B T 20 A6
Lk .

‘é 2 Wﬂﬂ.

-

: ; - . 04 .
0 02 04 06 02 04 06 08 1.0
9 q

B22 y2% (T, 0) A iE  E23 y2 N qodi B 2.4 q RIS T RS LR

R 2.1 RAREASTAEAR I A A B G 45 8, Hrb 3 6 ZII X
e AR AR ) AR RO T 5 DMAiEm . rTLUE, BEER SO
(—3<T <04) FIAMMER Trr (T 295) HABKM G, 1M1 HHIREE B K.
AR, Bea R Sa-d (05<T <8.4) [MNSIREEAR /MG, , miHILKE
o WmE/ADN. 5o, TEmAR Sm (85<T <9.4) ERE LA Thein 2 ZFA K
BRI, MR Mo fb. B 2. 54T log a0 THI=RE, TLLEL,
o B T AL IR DL B (1D 0T -3<T <7 K@ A AR R RN H
q, K& T 3K, BRG] igis it Rl i, A /AR, Scd
R (T=1) Mq, AR 0. 09, (2) XT27MER, ERERET M NMmLE,
M, FATH log 0, —T KRBT T B E (LEIThSEED, 15l

log(q, ) = (~0.580 + 0.016) + (—0.067 + 0.004)T (-3<T <7)

log(@,) = —2.309 + 0.347 + (0.185 + 0.040)T T>7)

W TAET R, BAER 2.5 h L4 1 T Bottinellil” 12 Mazan™ 45 5.
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SHESMFFEA R, Mazan #3211 q, LLERATHZR—L8, 17 Bottinelli 13 21 (¥1i%E 4%
B (1<) 1 G, LU BRATTM &5 F /N —28, b 145 e & RRATT IR 28 5-8 A1
FEAS (R Sa=Sbe) YA B s [ 0, W15 A AR H 4, H 5 3RATT AR 01 g i 22 & (Sc-Sed)
TR THEZENR K X TIESAMWPF AR (T>7), Mazan Ml Bottinelli
N N B PRI IO — s (. T IRATTA TS5 R, Sm Al Trr LRI
Qo LMAHEE (=0.3), NI TAAT T PR 25 R ] T Bottinelli 45 R4GT
LFFAT=A T BIFREARR G, I FME .

21 ERTFREARMBAE g M ML 1 ° Kb

TREA N 2 N 2 2

o | RS TAR RN | i) ks | v | % |
1 E-SO [-3.0,-2.4] | 326 [0.2,1.0] 6 19.82 048 | 0.13
2 SO [-2.5,-1.6] | 1281 [0.08,1.0] 9 79.34 0.34 |0.16
3 S0 [-1.5,-0.6] | 512 [0.1,1.0] 9 5593 [0.27 |0.10
4 SOa [-0.5.0.4] | 616 [0.16,1.0] 10 62.11 0.23 | 0.05
5 Sa [0.5,1.4] | 868 [0.12,1.0] |10 735 024 |0.07
6 Sab [1.52.4] |937 [0.06,1.0] |9 1453 | 020 |0.04
7 Sb [2.53.4] |2011 |[0.081.0] |10 281.89 |0.18 | 0.04
8 Shc [3.54.4] | 2420 |[0.0,1.0] 10 553.98 |0.16 | 0.04
9 S? [455.4] |2056 |[0.0,1.0] 10 190.36 |0.11 |[0.01
10 |sc [5.5,6.4] | 1584 | [0.0,1.0] 10 765.86 |0.10 |0.01
11 | Scd [6.5,7.4] | 692 [0.0,1.0] 10 8376 |009 |0.01
12 |sd [7.58.4] |577 [0.0,1.0] 10 30.04 | 0.5 |0.09
13 Sm [8.5.9.4] | 495 [0.05,1.0] 8 18.66 029 |0.16
14 Irr [9.5,10] 613 [0.0,1.0] 10 29.09 0.3 0.16
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OO " | % | % 1 .S 1 .S 1 L | L |
i Linear Fit of Data
-0.21 e L. Bottinelli(1983)

1 .'. eecncee Mazan(1988)

log(a,)

Bl 2.5 BE RN SR log T, RETEASTREL T A0 £k

FATAT AR SC[7]00 3% 2.1 TR B i 16 e 2 R0 AL £ i (A 28 BRoIR
SR Sa 2 FR NGCA594 #ifk2L), MAICHAFRIN) g, —T KR IEFIPEEATA
I o X EESE R KA R T NGC6503 il NGC7793 & I3 i 17 77 oW B 1t AL,
© 14 PURE AR EE R H O SRR RSSO RIN, A
PER A I bRdE . ST RATA MG, —T KR, HIXEERWESIRH T 1/
FEAIMNEL R do, HHAR (D IHEEfbifM. ATERHEREST #e
BAG, AKKGHG, AT LEDA HlFErh 3 i) T B, 2 R4 g ROUini{E
ok F LEDA )4 Wi KWK 2, Hrrig S brdfEmifg, i 2IRAT 15 2] 1) 2
2V A T LA A S R R TR R 2 O R K, S E
<ip —ig >=1.48+1.17 &, tHETT %A o(R,S) = 4.67 5 o BB PIFMTA (KRS BEAH R, 0
FIHBATH q, —T R RSB PR RS20 3.3 1, XUl LI g,—T KRR
{510 . [ LEDA i e b A G 34t T A R0, K 2.6 il T RFEAHI
A I AT E A AR LEDA Hcdls e vh 32 Bt oot LU T, R QAR F AT
(SR PR K S
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R 2.2 X 16 J A IR R NGRS

ER T - Iog(q) is (O) iR (o) iR - is (O)

LMC 9.1 0.07 63 57.3 -5.7

SMC 8.9 0.19 30 38.5 8.5
NGC224 3.0 0.48 13 16.9 3.9
NGC300 6.9 0.17 42 42.3 0.3
NGC598 6.0 0.22 35.5 36.6 11
NGC2841 3.0 0.32 25 27.1 21
NGC3031 2.4 0.29 30 29.2 -0.8
NGC3556 6.0 0.47 8 18.9 10.9
NGC4244 6.1 0.79 2 7.3 5.3
NGC5746 3.0 0.76 5 3.1 -1.9
NGC5907 5.4 0.93 3 1.6 -14
NGC6503 59 0.44 22.7 20.4 -2.3
NGC7331 3.9 0.39 15 22.7 1.7
NGC7640 5.3 0.71 12 9.1 -2.9
NGC7741 6.0 0.17 45 42.2 -2.8
NGC7793 7.4 0.2 37 38.7 1.7

FOBA T SIAE2E LEDA He i
SO i,y o SCEAEATR A 110
Bk 2.7 AR — i,
AT, TSR R IR 1 3
AR (SR HIZ BRI 14988

(o]
o
]

I leda (degree)
(o}
Q

304 A, T=26.9°, i—iyy, KPR

4.125°, PR 15.3%, AT <7

o MBI . 0 (JE 132354, T=26.2°,i i,
0 30 60 90

| (degree) )1 B (8 2 3.764° , P By 2

14.4%; XIT >7 (31861 1"),
& 2.6 [ =32.0°, i—i,, MTII(H A 6.632°,
W ZE 20.7%, Jo s LU RT R ZE A K IE 2 JATT T FORHR o FRATTHY | {844 _EHE LEDA
B SR AT g B2 ML 2.7 WT LU 00 A RIS I, FRATTA 280 (0 101 £ 2
& b E LEDA idfs P rb sl i is R . WA cos®i=(1-q°)/(1-q5) FTLLE

-22 -



i, fEqy MR OLN, Al o, XU BN o DA A 6T A A< 1
A (edge-on) 2 &R . FATHIE, SEbr EARZERAEMM R BRI R . 4
SR (A2 2RO 1o AT A AR RN, 00 B AR 75 o 3 T S8 7408 73 24 A1 00 el 4 P o F)
Bl 03, AL R LS BR R PR cos® i = (1—q®) /(1—qg ) S5t i A EE
PR ER L8, i BB, IXRR R AR BRI, JAE 2
A LEDA Hcdla e b 2 AL 0 WU 92 S IR B0 44 45 (R IE R AR AP 1K), ARSI g, —T K

FRAEARATFE
30+

N
o
L

[EEN
o O
Il L 1 L

Heda (degree)

|
' -101
-201
_30 T T T T 1
0 30 60 90
j (degree)
& 2.7

2.4 1L

BTAMINEHT ) LEDA s 3 B H T 14,988 Fiudit 2 RAT T N B2 FERF 9T
IR B A R EAAE TRA T W] BE AT PRGN B 20 EF 9T . FRATT AR IR A AR R N B
i BEH R RPIERE VIS, ARTESPEAEREAA RN S WEq, 704, Hrp

B RAAKE R ARG, BEwmA R g, 8, Hd Scd 5 &M N 5L
B qq 5/ FRATDRE P B2 B OB G, R RIESTEEL T BAHSCHEREAT T MG .

BRA 53 /1 77 9545 B S0 T Heidmann 251 Bottinelli 2511 5 e s 1) S22 SR b
RN, B R FEES AR RGNS B g, TEATERAHE, 1Y% —
SEAB BT UL, i 20 AT RE S B R IR X Fh 73 A1 . Bottinelli (1) 77 M 1
edge-on A 2 (KM J&, 1 K 1K) edge-on MR g2 % (1 Sed £ &) HER T
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AL ERIGES Al AR A o0 O TR~ ) e o, {4 AT 5 1% Sc Scd A1 Sd
BRI qy E IR LK 2.5). X T K7 edge-on #5522 RFIARNZE &,
HI T3 g 1A LR 0T g0 2 R K EE, ARSI T AR S m A2 SRl &, 17 Bottinelli
5 N IR N R ABAE 0 WS B2, T LABATI Ak o 1) 0 1B EE FRATT I /0N

Guthriel%} 262 i edge-on g5 R MRS IEAT T BUFEJa, 8 B KBk
R e AL R 1 log g HCMELRI SR U 43 ) o — 0.95 F110.12 , #1124 T
0o =0.11£0.03 « FAVEIIWFIAEATHBIIEIER (4<T <T) a2, 5T 71%,
XA R AL AT E S 8-10 YA TREAC R (L3 2.1), Ik PUAS-FREA 1, [
BV PB4 55 A0 AT 1) 5 SRAH R 6

WATERR], A TREARU N A0 474 g > 0.8 () face—on A2 R W] W EE P
VB, 053 B R T YA G5 AR AR IR BN, o AR ST T BRIRE AR B AN 8 (¥ LEDA
Bk, iE#EERNAEAT AT 1.0 arcmin, AL edge-on FEiw & 5 1L
KLY face-on A REEALE, [K2h edge-on HEW e R AEKH T W AEALEIG 20N, BI%F
Al MR RIS, BG5S Wl L ECSER/N o IR R S0 ) 3% 455
AERFATIE R FREA A L, B 110 B 58 I AL R Al o f 2
Ak, BERRE AR RL IR R MR, LA G, - T KRR
R LT R A L AR I PN B 58 P o
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B=%. Virgo FP#E R e R E T 844

3.151%

B ZR P DA R I A0 B R A A SO0 T MR AL 3R DA R e KRR 4 W T
JOEMN A A EEE . T ABERREE, WREHRFE, HREREE.
BT FIRFST N Kashikawa&Okamurall Hu et al®. (LA R fiFk HWSL)4E . X 46h)F5y
ST RIOBERE S RO, HBEH R T AL R E f PA B8 T B2 b/a,
FEVHEAA | ORI RIOWER 5 5 R BNRTALR Z IR I fD IR, #5 I H]
Holmberg /A 3: cos?i=(q?-q2)/(1-q2), Hq=b/a R RHE, q, %
RIMANEL RS, 9F HEUg, =0.2.. {H MazonPWFSTil k2 R A B ¥ g, /2 5/ &
HAVG M, JLIREAN R 20

HI T4 Virgo HBEAMELEAME ZRBITh0, ik, ASCHE T A
(¥ Virgo B LR KA, Giit Virgo 1 50 AR R g < s r A i L, JFFILART ¥
FHREERHATHLE . BB AR RFEAZILT Virgo HIERE R, FEARRAT
Virgo B4R R R B A, XAt — @ FE 8 L4 7 1) Holmberg™ 28 i o
Qo 15 27 DX 0 FROANTAG 52 1 TT REAT R RN 45 SRR R 38 AN R AR P Sicdis
AT HEA Virgo I, BN R B BAEAR AL, A SOAN 2 H08 5 AL
Oo = 0.2, TSR FY I 2E — A RN g, - T XAERRGAERI Gy, HETTH
Holmberg™ /s A3 2L R A o A A B BR PB4

3.2 Virgo B in 2 R R 87 7 5340
3.2.1 FEAK

B AMFEARBIRI [ P.FouQUEPIH 2, 347 178 N &, R 58 % 11 Virgo
Hilews 2 RAER (B <16™), HMERMBUAERARMLT . BRPHAER
R0 2 AN [R] 5 v S R R A (R (e 2 iRl o Horp— o2 A1 H
Holmberg™ A 3: cos?i=(q*—q2)/(1-q2), JFHX

—logqg, =0.43+0.053T (-5<T <7)
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—logq, =0.38 (T>8)
X peculiar A1 amorphous A %, Wl q,=03, I £ H . H R PR H
Grosholt™ Pierce and Tully™ \Warmels®™ and Guhathakurtaq et al.“%f1 Danver™! ]
eIk nigth.

P.FOUQUE 3 2 AR FAIL L R (07 5 A1 PA, AT T = ARG A3 3o 1 T LEDA
Bl ek, HAWEE S, JAT A BB AT 58, I IATE Y6 M LEDA
Bl EAATAEAS TR B R B PA B (B5H 22 NE R TN PA Hidls, AT
M A CATALOGUE OF THE VIRGO DISK GALAXIESII#: 4 11 MEAR R, 5
10 1 PA %idls, 1MJ6 PA Hidls . #¢)r FATTM The Catalogue of 310 Disk Galaxies in
the Virgo Area™®1 #5154 8 4>, A PIANE PA B . SXAETRAT R FEA b f 224531 1
168 MMM PA HIMAR. N T 5 q, = 0.2 RIS REAT LA, BTt N
LEDA 3 e ik 4G 1 R AL A AT D R 3 E

Kl 3.1 B AR R K, 18 3.2 258 BRI IRIE AR R AL E A oA 1,
K 3.3 BAMARARRFEA T R R I, PARFFEE R4% q, = 0.2 i i f
HhHg A i iR 1TINEE, ¥ 3.4 SRR RN IR R H)
M. BT Zgan T Ly, WR R R R TIRE, X455 R Al A
Wity >k AR PRME, DA I I I AR B A iR 22K INIEL 3.1 W LU Y, il q 4%
T 1HIEAZ, Bk, JEASR AT H S5 R R K52 . B 3.3 FTLUE
T W R BRAE EL A, , 3K 35 R TR A T BT AR 55 1 g = 0.2 THELA 21 (10 16 £
— IR LT

304 _ 25 —
251 ] ] 20 —[ |
20 ] _ 15<_ ]

o 101 o
LD
0 , : : , , o} S
00 02 04 ] 06 08 10 0 20 40 60 88 '10?0120140160180

K 3.1 K 3.2
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g
_ 80 - el
35 P
. i=
307 ] .~ 60 -
25 & 1 "
S 204 = 40 LT L
3 15 o it
o ] = .
10 o 204
5‘ ’_‘ ’_‘ ’_‘
Y S N § 0 , , , :
1 2 3 45 6 7 8 9 0 20 40 60 80
T s 1,
& 3.3 &l 3.4

FAIHEIX 168 AN R 7 = ANREA: A5 A AL R R R A (all), 0T e i
BAR Sab ERBEMIEHI<T <4), B2 R Sem 2 RBMIEH
5<T<9),
FATHI W7 o0t 45 4T T et Bl Kolmogorow-Smirnov (K-S)!M:
BVER 2 KB
3.2.2 Gilgh
TENH BB, BATHEREARSZ 050 9 4, BANX10°, HiEER
8o %4y 18 4y, FAXIAI0°, HHER 17, SFEAR Rk K B A7
B ER A G vh, A HEEA 20— Cy—E2 e 7 36 4N37
PRA X, REANXE 300 30°, [ HHEE A 35,
3 1R 3.2 MR AREA x, KB A (K-S) K 45 1, 2 3. 3 2RI
K=S i 50 v A e L 300 T b At 28 R 301 e b it 2 2 15 IR A IR RE 20 A I & AL . 3K
3.4-3.6 AN T3 3. 1-3. 3 WA q, = 0.2 THEUfA TS 45 3
ML ATUUE A g, A0, X EPEAR K& TREAR 0 404 P(> x2) #5/1
T FAE 0.05. & 3.2 0 LIFE AT K-S Bt SoAEA & R E 2 & 0 /345
P(D > d) < 0.05, Kk B AT T LATS Y virgo [1E i 2 2 e 25 17 1 0 43 A J AR 45
PR AT K o X @ A3 AT R AI g, * RS0 S R K-S RS BATIH T HIT
TR BREAR RN IR R P(> 22) FIP(D > d) #3301 1, XL S FEA RN
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HLIRIL B AR ) @ o)A 1) -8 10 [/ 1 0 A o 3R 3.1 MR 3.2 36 IR 2 0
IIATIE A ¢ 3 AT RN P AN FUHSR AR MM IR AR R WA R, X
AN IR R AR AR AT IR B 20 At e e BATRIE K-S K3
Vo R A R N I e S R AT TS, HLEE R LA 3.3, MK 3.3 I LA
A 0 LT A A AN A e i S AR 6 oA BT ) S a2 AN R oA, 0 AT
1-P =1-0.0625=93.75% {48, XI ¢ s HATICIEFIWr . MK 3.1 R REW KR &
J7 ) AT AR 3 A1 7 AT H 6 86 REACTRATIR A 909 AL (KIHE 48 Ik e AT I gy 2%
7 ) BT RR 3 A 7 AE A ) R VR AR, S BRI — &5 R EE AN 6 73 A fhi 1) T
5 1) ) 43 A 2 B o

M 3.4-3.6 FIJH q, = 0.2 PHEAUA Fr S 45 K E, FIRAT B 4518 2
—E . HESEb, IXIE R T IRATHT I K 3.3 g i A VA — 2k

®I& 3.1 0, JRERNSHH y, BE

0 @ Area
BA  RAN - . - . - .
X PG ) 1 P> x,) X P> x,)
all 168 3. 3377 0. 0008 0. 5231 0. 9436 1. 3220 0. 0964
Sa-b 57 3. 0607 0. 0019 0. 3529 0. 9932 1. 3990 0. 0588
Sc-m 105 2. 3871 0. 0143 0.9479 0. 5157 1. 5359 0. 0222

FTHE 2.2 0, ¢ REESHH K-S 1L

0 4
D P(D >d) D P(D>d)

N RRE

all 168 0.0980 0. 0032 0. 0299 0. 9255
Sa-b 57 0.1965 0. 0003 0. 0489 0. 9484
Sc-m 105 0.0656 0. 3273 0.0533 0. 5891

FE 3.3 BRHERERMGHIERERESTRMRHES R K-S 1018

0 ¢
D P(D >d) D P(D >d)

Sab Scm
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57 105 0.1531 0. 0625 0. 0840 0. 6749

#1834 Wq, =028, 0, ¢RERMH y, RS

0 @ Area
BA  RAK - . - . - .
Z PG ) 1 P> x.) X P> x.)
all 168 3.0932 0.0017 1.0399 0.4094 1.5675 0.0175
Sa-b 57 2.0864 0.0335 0.5573 0.9242 1.3849 0.0645
Sc-m 105 2.2105 0.0237 0.9580 0.5037 1.7049 0.0058

=& 35 Wq, =028, 6, ¢REMHSHH K-S KW

0 ¢
D P(D>d) D P(D >d)

FEA R

all 168 0.1073 0.0009 0.0428 0.5689
Sa-b 57 0.1932 0.0004 0.0564 0.8615
Sc-m 105 0.0710 0.2406 0.0577 0.4863

=& 36 (, =02, RHRERERNBRAERERETRMEES R K-S 1418

0 ¢
Sab Scm
D P(D >d) D P(D > d)
57 105 0.1564 0. 0539 0. 0942 0. 5279

3.2.3 KT

Kl 3.5 F1El 3.6 23 5l s S FEA P g i o5 /75 1) @ F1 @ A ], SEERARK AR Y
HI2 ) R PE AT o oiF + o e TR I T R s AH MY X (R REAS L R B, X SL P Tl
A LLE S FEA R R 0 T ¢ 43 A7 %S 25 1) [R) P 4340 1) Ak 25 1 00

MK 35-a AJLLEH, BHEARKERRRKEI N 0554, 150 =40°FI

-30-



0 =80° 3 A Wy Ak B £ 20° HIAH I T~ & 1a] [R) R 73 AT 1K) “ 3802 ” (1o BA B, Bl “X0
97 MG {E0°~30° WG 9529 30° MG (1o LA ED . WA AERE, BRT “8
A7 Ay, A T, SO N ) RV A AN ], 3 S B ATT i T
Gt ER 228U . BT 0 =0 AN T KRBT M), B “ X" I
SR virgo THE R SR IR E R R 5 7 ) 6T R) TP AT RN TR A AR A T AN T
] o

MK 3.5-b FIE 3.5-c i, MEHIRALE R AT RAEAE RN “RE”
G, AHEA BAEAE RIS LI “TRE “ING . FIUT0E I A2 28 MG 301 T it
SR i i R B 7 101 1K) 6 o3 At NI, FLUTTE 3 AL R AE @ = 0° 4 EEAH MY IR 45 [h)
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