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Abstract: We observed Cyg X-1 by Balloon on 29 September 1982,
using the total effective area of 880 cm? X-ray detecter.

The observed energy spectrum of Cyg X-1 is similar to its high
state spectrum. Distribution of counting rate with 200 msec bin shows
the frequency excess compared with Poisson distribution at large o.

By autocorrelation analysis, we found the shot noise reproduce by
the simulation of exponential shot noise model.

i =
1982 % 9 A 29 Hiz, BABEZNEREN 880 cm? D X b H 8 %
RWT, Cyg X-1DKRKIC X 280 %1745 - 72,
"ol AL F—« A2 b LIEEED high state DA~ -
Ve L —EL7,
bin 1200 S UBTRDI A Y > M DI TIE, poisson 53455
SRELTNDBHBROP -T2, - EEHEBIC L D, —BFIC R
49 % shot noise B3R O» D, HEMBIBHI D shot noise Z 7> 3
Sab—yarOREL L.

Y OTHTRIEERIC X 2R
ORISR F R
IR R R
" ORRIEE LB

This document is provided by JAXA.



120 FHEFWREAAMES BE BLE

1. 3 L & IC

Cyg X-113 HDE 226868 - EERZHKL TBY, 77 v 7 K= NVDENREHEE
26N TWVE XBETHL, BES~IS5MaD 7 T v 7k —% & D & < accretion disk
IO s X8I, B UVRr o8 Hicb 7% time scale TRERMLLTED, £
OEHEERIL, Cyg X-1DEFNLVAEEZ LI ZCEBERBERLEL D,

Cyg X-10 X 1z, FEAMTH 2 5.6 HO BN LESE 7] O, FERMRILE
BT, B9 BEBTRAECE D S, “high”, “low” state D & 9 CEBICO: 2 EE#HN S,
I UMRREOLE E THEX O time scale TEHEI SN T3,

B X f4EE IC AV T3, Nolan %23, HEAO-1 12X D, 10~140 KeV O = A V¥ —F T
BE 2T, 0.08 805 1000 Bizblz 2K 28®E L T3 [2].

Bz, 20 IREOLEEE WL DD V—TBRRVLHL TWw3, [3][4][5].

23, REBHEIC L BN T — ¥ 2w, Cyg X-1 0 X BREORHRE Z, \»

COMDFETEN L., FOBRICOVWTHET 5.

2. 8 p:l]

X k881213, 5inch Nal (T1) ¥ > Fv—¥—8{lz A, REIZ, HEAEAMXE
JbAmENC 20°x4° (FWHM) ThH5, RABEEREIEHK 880cm® TH 5,

BEL- 2L F—1F, 25KeV~85KeV T, ZDOM%E 6 = A NF— v FIZaHEIL,
By =B, TRNF— N> RN, 40 S VBRI LA v b, PCM *x&E
BWEEL CESNTRL(6].

SERIE, 1982 4£ 9 H 29 H, SEAKEREHIFT L D BERS A, MHRIE SRR O - T,
Cyg X-1 D8RI TR -7, ZD& %, Cyg X-1® binary phase i& $=0.313 ThH o 72
(7], 272, B2 X3z, “high”, “low” state TiX high state TH -7z L b 5.

BRI 1 BERED, 198O 7Y MROMBEE 1 KR, B9 on i3, Rii&RLS
Cyg X-1 R T\ 2 kH8 (on-source) T, off i¥, Cyg X-11ZXfL T 180" RO{HI %[>
TWwBIREE (off-source) TH 5,

Total Count (17:39—19:42)

S 50.00
X 145.00
= 40.00- M
()3500' ' on ! ' I: off r: } on‘ 3 IOff '! I : on ‘i
0.00 10.00 20.00 30.00 40.00 50.00 60.00 10.00 20.00 30.00 40.00 50.00
Time (min) Time (min)
1

This document is provided by JAXA.



1985 % 8 H A R B B £ 5 121

3. IRILF—+ ARSI

F2RiE, %1 KD on-source D7 —% » &, off-source D F— 4% L &> 7> back
ground Z5| &, RHEBERDO LV ARV AR VPKLADRAEREL TRD 72, KKEEZRIT 3
Cyg X-1DXANF—« AT bV THSB, M, BRRRLZOBLIALF— A~
PTHY, BIAF 0SO-81Z & D Dolan FD1E 7z high state D& XD, THALF— « 2
RZ MVT, %O best fit DEHE HPTRL TV (8],

HARDEI AR bid, ZDDolan HEDARY MLk kL —BLTWV3,

L7223 > T, SEIOEHANIZ high state TH 2 LHE 2 2,

T T
|
_\;_ < This Experiment
102 \ (‘_';)Dolan et.al.1979 —
‘\
AY
- \ =
\
\‘ L
+C;
\
= B Y i
>
(5} \
& 107k N -
5 N
~ \
a ‘\—L
St 'O |
’_g v
A \
‘\
s
1074+ ]
1 1
7 167

Photon Energy (KeV)

B2l

4. FEREEBOREMT
b S/N D X OEHRTERL 10 578 (18 B 40 £~18 BF 50 4) O time profile %45 3
BIZ/RY, binfEiZ 200 2 VB THE, ZO0HEMOF—5 26 Lic LT, X BEREDR
MIEE R FAR, UT, #2220 Tih~R3, :
(1) Av> MO
FARIE, 200 S VB DInHTHY > MNROAFEE AN S OT, BB FEH L 7 > b
BroDEZ o TROL, #0506 HBICEEN2 bin DFERDLL TS, K, £

This document is provided by JAXA.



122 FHEBZEWARES BE B35

75.00
60.00
g 45,00
3 30,00
15.00-Nblolla b b L ek o b iad v LA AR b, A s
0.00

0.00 2.00 4.00 6.00 8.00 10.00
*ook 2

4

75.00- Time (200msec bin)

60.00~
2 45.004
=1
=
S 30.004
0.00

0.00 4.00 6.00 10.00
%% 2

75.00+ Time (200msec bin)

60.00-
g 45.00-

‘3 TE:ZE:WMMW‘%M,,,f.MMMMMMMHHW}M,{{JN&FFm i nwmlwm

0.00 )
0.00 4.00 6.00 10.00

Time (200msec bin) *k 2

FHIN

b 7S A EENE D 53R, X EE poisson L DB ONLHFETH 5.

B4, 1.50 T TIIBIENE : BIFER X —BL T3, 20 H72 0 » SEAELH
FHEIOKRELS 22EALH 5.

17, 3.50 LLETIE, BIRHEIZ 1 BITH % 0w LEHIMER 10 51T H 5. 3.50 LLEOR
2 10 BIBL BB b 2 HERIE, 3.5X107* AT TH B DT, poisson AT ETHI 520
EWZ 5,

BIKCPOTREITRENIEHRD LD 10HITH 5.

(2) FFT

Wiz FRT 22 w7, FNAEE#ET. B5H3, FFT A7 b ThHS., H
RN, MEHIRARMEL 1ICE>Tw3,

[ ENS LT B0, 10 B0 7 — 7 %11 40.96 B0 14 REHEIL, 2hEhoX
RIC bin 140 3 Y #, 1024 &S0 FFT %177% - 12, €XEOE2FHLL TRk, &
KRR WTit, 7— I BEBRTH2DICELIEALAE/NSLST DI, 7 — % DIf
»ERKD D 1/10 TODELMT, cosin BIDWE S 7%, data window ZEHT Tw 3 [9],

w58 (A), (B)iX, #0Fh, 2D L3 CLTRDT:, on-source XU off-source I
D FFT A7 bV TH 5,

This document is provided by JAXA.



1985 % 8 A A R K B £ B 123

Bin Width 0.20sec

111 i)

T 1T 177

1000

T T T
114]

100

#X

T T T
o1t

ES

10

11l

! L ) 1 1 L 1 1 Il

46 30 20 o 16 26 30 4o
Counting Rate

H4K

(A), (B)LdbFELWE—27RRESNT, L0 TEMD2EARIIEEL TLR
v,

(3) HCHHE

FFT 227 bV TRONE X512, Cyg X-1 OBMEENC I —F 0 BHNEEL TW
7z,

ZIT, BRBZEHEFEM] AR 2792 1 9BCHELT, 19BOBESHEE R R
&7:., BHCrHEARE%IE, Sutherland H DRV 72, “partially unbiased” autocorrelation
function o, % F\ 7z,

.0~;¢5 ﬁ;/ﬁo
Rim 7 & (rim D zirum D+ g% (5

ZZT, 2 3binHYO DAY v, 213 i BEHDO binDA 7> M, N & bin®
BThs, COMBEzAVIILICLY, BHAKMBSERTHZ7:DIZEL 254 7 AD
WaEWOERL 2 EBTE 2[10],

This document is provided by JAXA.



124 FH B FE IR &E BE B35

On Source

L

0.00 10,00 20.00 30.00 40.00 50.00
Bin No

Arbitrary Unit
[9%]
1

B Off Source

Arbitrary Unit

%L Ly

0.00 10.00 20.00 30.00 40.00 50.00
Bin No

BH5K

This document is provided by JAXA.



1985 £ 8 H

K & % B £ 5

125

BORIE, ZOLICL TROLBHLAOECTHEOR TH S, HET 2 DIz kB
HETRLTWS, binfiz 200 S VRTH S,

EERHRMEAE LT, BB timelag AR E 22120 T, 0WINELTWL 2
En o, Cyg X-1 OFHEEE, BANICIE, SV FLAREEHTHL LV 3,

LHL, BOR(B) I E LT 2 &, BYIOH step KBOHBE SRS, T s
EREDEHAN TH % D T poisson 534 D fluctuation DFEJFEME b % 2 & h 2 23, decay DA
TR TH D, BREEZ 2L DY, shot noise D & 3 2 & v D ERFRIZ 828
FHELTWE ET2HD, ThBERTH 3,

shot noise &, BFER % ¢ LT 5 &, h(t)=he " OEKBEHEOEF VL CHPFI NS
BEDZ (1]« [12]93, F—FHIZZD & 5 7 shot noise NEFINTWEESIL, B
FERE b FEREAEA - 1 3,

Auto Correlation Function

1.0

0.5

(A) 18:40:00—41:00

oo 20 60 100 140 180 720 260
1'0 Time Delay in Steps of 0.200S
(B) 41:00—42:00
0.5 Ifrlo’

H\ ¥ te T thro TR vy
" 100 140 180 220 260

20 7 60

“?g Time Delay in Steps of 0.200S
(C) 43:00—44:00
0.5
0.0
20 %0 100 140 180 220 260
Time Delay in Steps of 0.200S
~05

6K

This document is provided by JAXA.



126

Auto Correlation Function

1.0

0.5

FHBFEHRKSE

(D) 44:00—45:00

20 60 100 140 180 220 360

0.5

0.0

-0.5

Time Delay in Steps of 0.200S
(E) 45:00-46:00

-1.0

20 60 100 140 180 220 260
Time Delay in Steps of 0.200S

FEo6X

ME 135

4 % TOHE &[RRI shot noise BWHEBEEABATH L EREL T, ¥YIab—varlL
725 ONETH(B)TH S, shotrate A RURER r #&b&H, YyIa2v—yarick
DEsNECHEODHR THL - L ABAFERE—-BLTWE DT, 1=0.55#, A=6.5X

1072/MTH 5.

BoX(B)®RHRKLL D, FTHA)THS, ETH(B)ZF(A)Z2I{BHRLTE
N, ZORRIEIC, BB O D shot noise model TY I 2 vV —¥ 3 > T& 2 EGERHE
FOEEL TR I EEZTRL TS,

This document is provided by JAXA.



1985 £ 8 A X & B B & = 127

1.0
(A) 18:41:00—42:00

=
133}

g
=)

I3

L\n \ 1
!

My R L[ PR e
W Iy ' T ™
20 U 60

100 140 180 220 260
Time Delay in Steps of 0.200S

Auto Correlation Function

-0.5
-1.0
1.0
(B) Simulation
0.5

=
.2
°
=l
=1
.
=
2
=
o
g 20" 60 100 140 180 220 260 300
&) Time Delay in Steps of 0.200S
o
El
-

—0.5

-1.0

FTH

This document is provided by JAXA.



128 FHBMEH R &S HE E13E

5. & b 1) IC
BWARICE B L, Fh S 350 L EEEN T WS bin 23, 0FIRVWHE NS, RXBES
MEE R 1 MEICE - 7208, 7 O&BEMECEEND, IS 3.50 LLED bin O EE—F
IR,

B1E
BEZ| (JST) |18 74043 41 42 43 44 45 46 47 48 | 50®
bin % 1 3 1 0 1 2 1 0 1 0

(a) 40 B

IOEREZBVWT, TAZThOOEEEOHEEL2RD 2 £, 1HIFH 2.7x107, 2B
5.4%107%, 3HIIF7.1xX107° TH 5.

FEeTIE, (A 14], (B)ix3fl, (CO)ix&zhd, (D)ix16l, (E)id2fl
rn, ZO3FEENEE6KB) P THENSR S L, HEHEELHEIO shot noise
model T, ¥ I a2l —Y 3> TE3EHUEESNEEL TSI EERLE, ZORKED
WX, Aor0BRyD 2 AREESHD, SEORETDH 5.

| £
SHREROBICIE, FHEEWERRMOBNIEE B X CARFREOHR CHIL T
EE% L, T—YEHROBICIE, EHE—EEECEDBIERL TR EE LT
EHIZREFHL TET,

2 £ X ®

[7/] C.T.Bolton Nature, 235, 271, 1972

[2] P.L.Nolan, D. E. Gruber, J. L.Matteson,L. E. Peterson, R. E. Rothschild, J. P. Doty,
A.M. Levine, W. H. G. Lewin, and F. A. Primini Ap. J., 246, 494, 1981

[3] M.Nakagawa, H.Sakurai, and M.Uchida Adv. on Sp. Expl. 3, 501, 1979

(4] BRHIEZE, FRM K&RBRS VROV ABER46 FE

[5] F. Frontera and F. Fuligni Space Sci. Rev., 30, 379, 1981

[6] whIGER, BHBA, AHIESE
FHPEH R ENRES 115, P71, 1984

[7] D.R.Giesand C. T. Bolton Ap. J., 260, 240, 1982

[8] J.F. Dolan, C.]J. Crannell, B. R. Dennis, K. J. Frost, and L. E. Orwing Ap. J., 230, 551,
1979

(9] HEE A2 AT p193

[10] P.G. Sutherland, M. C. Weisskopf, and S. M. Kahn Ap. J., 219, 1029, 1978

[77] N. James Terrell, Jr. Ap. J., 174, L35, 1972

[12) M. C. Weisskopf, P. G. Sutherland, J. I. Katz, and C. R. Canizares Ap.J., 223, L17, 1978

This document is provided by JAXA.





