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Cygnus X-1 15t long-time X-ray lightcurve

Apollo 15 Apollo 16
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- Cygnus X-1 X-ray states

Cygnus X—1 .
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- = Gilfanov et al. 2000

X-ray states in X-ray binaries are mainly defined by their spectra and timing behaviour
These states correspond to different accretion regimes of the compact object:

Accretion rate increases from low to high state
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Cygnus X-1 low state observations

ild
:

21040 20968 20986 21004 2ip22 21040
SECONDS U.T

F16. 3.—Observation of Cyg X-1 on 1971 June 10. Data have been corrected for triangular collimator response. (a) Data with 0.096-s resolu-
tion. (b), {¢), (d) Data summed over intervals of (.48, 4 8, and 14 4 5. Typical 1 & error bars are shown.
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Schreier et al. 1971 - Uhuru; 10 June 1971
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Cygnus X-1 Apollo 15 X-ray observations

Apollo 15 X-ray data: binary Apolio 16
tape dump at NASA Space : ?
Science Data Coordinated
Archive (NSSDC)
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Ilustration 13: Notes on the extract of the file
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Yoan Mollard 2011-212, 3-month intern @ ESAC
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Cygnus X-1 Apollo 15 X-ray observations
ﬁpc?llo|15l (.35’9)(.'1. 5.Al.Jg,19.71. S : — | A;?m;lma
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Cygnus X-1 Apollo 15 X-ray observations

0.01

.

S
. ﬁﬁ
—+~f}' « RXTE/PCA — low state
« RXTE/PCA — high state
—¢- « Apollo 15/XRFS

Apollo 15 Cyg X-1 5 Aug 1971

1073

N
N
I
X
N
1
N
o~
0]
-
N
~
x
>
+
n
| -
)
o
| -
@O
=
O
al

cts/8sec

o
™
To]
aJ
o
N

0.1 1 10 Apollo 15: 0.7->3 keV
RXTE/PCA: 3-13 keV

1000 2000 3000
Time (sec)

Frequency (Hz)

1
1
N%
AN
i

= ™ — e ] e === [ ] = = 5

o | ] == HH [+




Cygnus X-1 70’s X-ray observations
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P o anus X-- S X-ray observations
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Cygnus X-1 70’s X-ray observations

CANIZARES AND ODA

() 76 Oct |12

() 76 Oct 13
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Time (sec)

F1c. 1.—Sample data from (g, b, ¢) the 1976 October and (d) the 1975 October observations of Cyg X-1. Raw X-ray counts are plotted
in 0.83 s bins. The data have not been corrected for collimator transmission, so they may contain ~10-20%, secular changes in count rate
over hundreds of seconds as a result of slight spacecraft motion. Bin-to-bin uncertainties depend only on Poisson statistics. The non-source
background is ~18 counts per bin. Time “zero” corresponds to (a) 1976 Oct. 12, 17:06:55 UT; (b) 1976 Oct. 12, 20:08:30 UT; (¢) 1976
Oct. 13, 10:05:12 UT; (d) 1975 Oct. 15, 13:38:29 UT.
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Canizares & Oda 1977 (SAS-3; 0.83 s; 1-55 keV)
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Cygnus X-1 70’s X-ray observations
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After Rothschild et al. 1974 (20.48 ms; 1.5-35 keV) Oda et al. 1971, 1975, 1976; Brinkman et al.
1974: Jones Forman 1974; Schreier et al. 1971,

Weisskopf et al. 1971; Meekins et al. 1979
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Cygnus X-1 /7/0's observations revisited
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Cygnus X-1 /7/0's observations revisited

gamma = 1.65
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Cygnus X-1 /7/0's observations revisited

gamma = 3.55
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I'm not done yet...

WORK IN PROGRESS

Use scanned and OCR’ed data from:
e Soft X-ray eXperiment (SXX) onboard ANS - 1974/197/5

« Energy range 1-7 keV
 Time resolution from 1/8 s (1 energy band) to 4 s (7 energy channels)
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Total: 157 microfiche; each 208 pages of data

i

e (AN e e (N ol =l [ [ o e 5 = [6] [f] e o [+




—
—

y
V=

7~

7

X-ray data taken with (sub)secono
time resolution can uniguely help In
defining Cygnus X-1's X-ray states

THE MOOM HAS MO LIGKT OF ITS OWN.
IT REFLECTS THE SUNLIGHT |

Thank you

erik. kuulkers@esa.int
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CSM - Scientific Instrument Module — SIM-bay

MAPPING CAMERA Apollo 15:
LASER ALTIMETER PANORAMIC CAMERA 26 July — 7 August
' N 1971
SOLAR MONITOR Apollo 16:

16 — 27 April 1972

Geochemistry package:

- \P 24-FT RETRACTABLE BOOM * Mass spectrometer
W= / it » Gamma-ray Spectrometer
“: , 7

=L — :@]/spgcmomm » Alpha-particle Spectrometer

|/
T e » X-ray Fluorescence
@fsﬁ’éﬂ“ﬁﬁﬁé‘r& Spectrometer (0.7 - >3 keV)

25-+T RETRACTABLE BOOM

PARTICLES AND .
FIELD SUBSATELLITE ALPHA AND X-RAY SPECTROMETER _|_ Solar X—I‘ay Monitor

=
—
4

/—

®
)
0

]

= ™ ] ) B (W]

= [0 (] = — ] (N == - [+ FE (3




SIM-=pay control pare

e—

(lowar Inserurnsrie ey aof S

MODL
OPERATE

D
7
o

' = ™= =W




Apollo 15 Trajectory

Trans-Earth Coast = TEC

This chart has been purpaosaly deawn out of scale to
bettee iBustrate the major events of the mission, e R o |
e Broken trajeciory lines indicato

loss of Earth communications.

Trans-Lunar Coast = TLC

”~

APOLLO MISSION PROFILE

1. Lifroff 0. CSMILM segazanion trem SAVE S RAandervouas and docking

2. SJAC povesrst tlighs 1. Midcourse carrection 20, Transfer coew gr=t «gquipment from LW 1o C5M
3. SACIS0 wparation 12, Lunar priue insecthion 21, CSMILY separation and LI jsinisor

4. Launch escope towsr [etLison <. Filor ansier to LAS 2. Transearth shlecnion oreparation

5 SAVSIAVHE separation 4. CSM LM sepatation 23, Transegrih inechion

tarth packing ashit 5. LM descent 24, Midocourse correction

1. Tranglunar insiecticn 3, Tawshdown 25, CMJ/SAL separation

0. CEM sepasation from LM sdasier 7. Explarm surfacn, S6T Up sxgenimenis 26. Cammunicatian blackaur senad

8 OSM gacking weth LMSS IVE 8. Lifsoff 27, Spimshdown
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X-ray Fluorescence Spectrometer data

Lunar orbit Trans-Earth Coast
=2 o ' F :
1’) S i \l l }'1 'l .'I.‘ | 1 ﬂ l] : I' h b
P E Nﬁ q MH | 'ﬂ* 11{* Ih flr \ MMII\! | [ 1“'\ M'm !niﬁiﬂ,” Lo ‘ _
S | TL I 8 1 LT RA TLTIRL U1 T Mgiih HMWHL" JT o :
29 JuIy 100 150 200 250 7 Aug
‘ GET (hrs) | l '
Red = 1.4-6 keV Lunar X-ray observations X-ray “BBQ”

astronomy or PTC

GET = Ground Elapsed Time from launch

(26 July 1971; 13:34:00.6 UTC) PTC = Passive Thermal Control
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