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Whepnrt tesits d ar studes  Hghtiraresdtion dita an G X-1 odlected
by the QFlimstruat inseverd dardias franjue, 191 toJue, 198 Rie sayles
wre adlected in severd erergy bands Wth a tim resd tion 4 rilliseconds. Wing Fast
larier Fasfam ad atoarddion fudias, ve hee seaded these G dta an
waias timsdes fa eddie o flaes ar dler tim strutues, bth pricddties and
oel apng shds. Wibsarile these seades, presat the resdts, ad capme themvith
predas dseretias & loe aerges.

INIRIWCITON

Gens X1 is an X ad y-ray saree vich vaies n tiresedes framrilliseands to
mtls (Rilsdild e d. 197 Stledad M&slgf &ldn 198 Redosky Erd]
&Mt 198 Med &Gsili 19 fig, Muoey &Watan 1990). Fe rillisecad
wari dhili ty cabired wh s esti retes yroi b copelli g argyrert's thet the powr sarce
far this dyect is anaccretiond sksurard rgastd lar res Hackhde. e R mstruet
hes nmitaed Geps X1 g its ligh timm resddtion mek an seerd qeesias. by
saa dsendtias, the dedtas we gerated in thar reglar "dopng woky swtding
betwen sarce ad bedgrard pitiing ey twrintes. I dler dsenetias, ae a
e dectas vare st tostare & the sarce the atire timit ws dwe the lizn "He
1 surmizes these dsertias an wich ve teve cayleted pdirirary ad yses.

DAMY'SS

Iar this reprt, the dtaae ddlededinbatches o 131 0R2secand with4 i lisecad tima
redtion Exchhatchis then direrckd by sdiradirg abest-fit secadady plyraid to
ree effects o tle Sath Alatic Aoy (SY and the slody varyi rg becgrond rate
de togomgetic rigdty AR fiter is aplied to redre the riping effcts o dta
trucatian ad erbarce the agearace o lire features in the spectrum Wperfantle kit
Irier Fasfam(H) ad capte the poer dasity spectrun(B9) framtle square
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d the dsdute Wie Te dtasd size ad resd dion tramlates to a freqercy space rape
d moto 1D H adarsdtiond 12/ 168 = QOB I Te B o each btch ae
then actbd tegether (cdled inderert suring siree the fese ifarstion frantle Hlis

lost) in the hope thet features de to radhmidise Wil terd to card at Wile red features
de to the sarce vaidility vll te elaced Sraresdts d this poess ae illwtraed in

Fare 1

Table I OSSE Viewi ng peri ods wi th RATE dat a for Cygnus X-1

Detector-hoursLowEnergy Average High Energy Average  Average  Comnents

On- Tar get Window  cts/séc Wndow cts/sée Fl ué
VP 002: 91/157 - 91/166 (June 6- 15, 1991)
8.49 hr 40-190 keV  299.5 190-780 keV 170.9 8.68 x 1072 VP 002a
22.58 hr 33-132 keV  259.4  132-630keV 121.1 7.92 x 1072
14.81 hr 33-132 keV  245.4 132-630 keV 118.5 staring

VP 203: 92/343 - 92/344 (Decenber 8-9, 1992)

14.47 hr 88-140 keV  105.5 140-414keV 137.6 6.42 x 1072 staring
VP 223: 93/151 - 93/154 (May 31-June 3, 1993)

18. 44 hr 40-70 keV 83.7 70-169 keV 65.7 6.19 x 1072

@ Includes background flux

» Flux in 45- 140 ke Vband, photons f¢dm

Te dtradig passs aedes the lovpya rear a0 B e ara bas represat
the stadhrd dridion d the ten Wsee 1o sigifrat featues lile the qui-paiadc
oxdllatias (QR9) repated by san dsaves & anges Wow® leV(Vidinn e d.
12 Aedin o d. 192 ladidmet d. 192 198). Kentle sl festues in the
sured spectra are grerdly it camistert amg the mtige dtedias, a god exarle
beg the “fedue at ~ Q07 Hin \PAB wdichis dear inaly twd the for dtedtas
wed far the dservtion In aitiany tle agearae  features varies wth tle htch size
doenfa the Flladigad tiad supt totle itionthet they are the resi t  radm
fictwtias. lwser, the grerd ayearace o the spectra thersd ws varies aasidrdly
fromore viewng prriad to the ret and may Te rdated to the waidility in tad fix from
Gens X1

Te atocrrdaian furtion (A is cdedated in 6 4 scoad hitdes ad then
sural Te furtiad fanfa tle doen atoaardaion furtian is

1 N—-u-1
Cyylu) = N —u Z Vi = VVitu — V)

i=0

(Hodsan &@res 19%) Wi ch gverates good resd ts far fiite-sized dita sets. Fe AT,

if they stoway strutire & dl, rewd apraimdy epratidly dding pdies. lile
the BB they vary casi daaly fravoe vieing priad to the rex.

THEINFE FROETA, SN

@e d the ppdar rads far tle tiraaidility d Gens X1 is the sht wise raH
Wi ch sssues the sigd is aapsed d “shits” dich tunon sudbily then d ody deay
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Hare . Some of the averaged Power Density Spectra for View ng Periods described in Table

1. The results are averaged over the detectors and rebinned on a logarithmc scale. Note that
the y-axi s mnimumi s not zero. The spectra vary considerably fromone viewi ng periodto the
next.



(Stledad et d. 198 M¥ims e d. 18t Jodrer 19). Acmmslat mad is the
sirge exoetid sht Wichles the fudtiad fam

_ Q t 0

f(t) - {6—15 /T t 0

b

<
>
Were 7 is a daracteristic day tima far the sht.

RAUB

Te sirde st ol asuws the sigd is grerded by a radmspapsitian
stas o castat aghituk ad tira castat ge a cstat mse led. Te dable sht
raH assus the sigd is caped o 1 se ad twurard ated shts, eachvithits om
agituk ad tira castat. Hes II ad 1T stowtle resdts d fitirg these s far
dyertias wth saa tima strctue.

Hell MH Fts: Srde St MH

Vesirg Tiergy AT HT
Rl (leYy 7 (18) X df 7 (18) X df
(2 D0 w7 B 1™ W wl 5T LmR W
B DU N2*R2L L@ 20 w3, 1’ W
1B w41 or8 5. Lo 27 W8 L LA 0

eIl MH Fts: IoHe Sot MH

Vesirg Tergy AF HT
lerial (lelf 71 (1) X7 ff 71 (1) X7 jt
TQ(IE]) df TQ(IE]) df
07 D10 36 &5, a»s AR 7 M 08
%8 BL 145 35 B P
B DU B2 ot we2 R 1B
’1EL 25 Pl 5 FS, P
B w44 ®5 s 0w ™9 Fors LB
2 5+ 25 ah 9 2 i)

Te ageaat d tle tima astats fa the AIS ad HE is por, bt it des seem
thet the wes for the HE are aumistently greater then thse far the AT, Waee theee
prsiHe eartias far this dférere 1) Tere ae alitiad tirastrutues intle Ges
Xl atpt Wichagear intle HTht g intle A 2) Te shts bt Ime asirge
epatid dle, 3) Te sl ol pradgnis b qlicdle a dl.

Tere is dso axsidraie dffrece letwen the tima aastats fa the siide ad dalle
sht s, In fat, the pira rdivation far imestigting the dable shit ol ws the
qpeacare in ay d the A8 & an ayaat steep epratid dop ab shat 1o tives
Wi chragditoarhgatler epratid-lile ddite & lager lag. Hsis veryapaeat
inthe rdative sizes o the twtira arstats fa the AB. 1t's dso wrthrting thet dile
audfis ave dtdred wih beth the AT and FE in \P(Oy, the HFE hese noch pocrer
fts in A3 Fe shet tires far \PAB ae dso qite dffvat franledrer (19) vo



dtdred sht tites fral® to 146 secads & aerges ow) leV ad Sthelad e
d. (19%®) wth tires frar135 to Q67 secarh letveen 1.8 ad 86 leV

Te HE ad AB & aerges Wovs 14 leVstowsan tim strutue, ht the
liger eerges lak lile radnmmdse. Sree we kowthet Gens X1 gverates fldtias
in ths lider eegy rag ae vadas if the regan grerdting thembs ay dteddie
tira strutue. Ateretivdy these gotas 1igt be Gyton yscatered framtle loer
ererges oer sich laree dstances thet the esdllatias are vsted at. "Bwshat say 010

It sl atias the scattering mth lergth vad d hese to be an the ardr 10 9 retars. If ve
soua the Xraysare is a 0 sdar s Hak Ide, this dstare aarrespnds tox 3, (0D
Strazsdild redi, Wichis far lager thn the ligh teperatae (77 e > 1D eV reganin

ar arrat Hacklde acetindsk malls. Fe rall o Mia &lbra (198) fa Gens
Xlindcae thet the imermst regan d the acretion dsk stodd e gticdly thidk Hs
regancd d tleefae at & adred sarce far these fotas ad poi e sfident scattering
torae ay taprd sigetues frantle loer erergy fhtas. Atitiadly tldr rad
edibits aasidrdie strctud dags far the imer dsk wth dages in the dsk visaity
ad acretion rate. Tese strutud dags a tle stractues thersd ves 1y te the saree

d tle ralcd saiatias in the teprd sigatues dspayed in seprate viedwrg periadb.

his research v syprted by NOATIRS 108 Wk & Qe syprted by
Gat N N4 L@ fravthe Ml Rsearch laboratary
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