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~ Data Analysis
e Converting raw data into a readable graph using IRAF (Image Reduction and

Analysis Facility)

e Use the package continuum
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Baryeentrie Veloceity Correction
e The calculated Velocity is not completely accurate

o Must account for Earth’s orbit around the Sun

o. 'IRAF package xcsao

Earth'’s orbit around the Sun

______ March equinox
P P 3 ~ w/” March 20 or 21
-
Y ~
, N
’ N
June solstice / )
June 21 or 22 5 »*
7 \
\
@ \
1 \I perihelion
I January 3
‘:’ 152,100,000 km 147,300,000 km Q/
I
aphelion 1 !
July 4 \ 4
\ @
\ /
\ /
’
\ =
¢+ December solstice ( ) 0 g ope >
X #" December 21 or 22 * ¢ ’ sl apodize
N 2 s 14,
~
s M 5.4
eptember equinox -~ -
September 22 or 23 T ®-.___-- =

© 2012 Encyclopaedia Britannica, Inc.



Weighted Mean Velocity
e These systems. have ‘vavrying velocities with varying errors
o The w-eighted mean velocity gives greater impor'tanCe to values wifh |
- lower error |
e |samore a‘c"cu rate représentation of the average vel-Ocity of the sy'ste_m

o Useful for the following calculationns



~ Chi Squared

e Shows how statistically significant different values are to one another

o Compares what we observe to what we expect

NED) [('Obse'rved'Velocity - WM Velocity)/Observed' Error]”2



P-Values

Null Hypothesis: there is no signiﬁtan’t difference between the observed and
expected frequencies

Perform a x"2 test to either confirm or reject the hypothesis

from scipy.stats import chi2
p_value = chi2.sf(chi squared,degrees of freedom

| print(p_value)

' Log (p) < -4 can be considered a binary System



- WDO145-705

o Average Absorptlon Wavelength 6564.055 +/- 0.458 A
e WM Velocity = 71.643 +/- 13.786 km/s

e Xx“2=0.269

Velocity: -218 Q16 km/: - .
6550 6555 6560 6565 6570 6575 ® Degrees Of Freedom = 1
Wavelength (4) '

e Log(p)=-0.219
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WDO0O927-173

- e Average Absorptlon Wavelength 6564.498 +/- 0.228 A

Velocity: 146.098 km/s

e WM Velocity = 64.603 +/- 5.047 km/s

e x"2=7208

e @0 e ew - e Degrees of Freedom =2
Wavelength (4) -

e Log(p)=-157
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- WDIOI-138

e Average Absorptlon Wavelength 6564.424 +/- 0.170-A
e WM Velocity = 53.425 +/- 2.195 km/s

N
e X"2:=11.810
Ha line: 6564.601A
=== Error: +/- 0.140A
Veloci km/s
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e Log(p)=-0.65
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-WDHO9+244

e Average Absorptlon Wavelength 6564.009 +/- 0.331 A
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WDI1129+155

__ Tl 08 e Average Absorption Wavelength = 6563.250 +/- 0.072 A

Velocity: 22.399 km/s

e WM Velocity = 31.919 +/- 0.657 km/s

o X"2=20126

0.40

6555.0 6557.5 6560.0 6562.5 6565.0 65675 6570.0 65725 6575.0 . . Degrees Of Freedom = 13 i
Wavelength (4) :

e Log(p)=-1.04
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- WDII52-287

e Average Absorptlon Wavelength 6564.341 +/- 0.172 A
e WM Velocity = 68.825 +/- 4.083 km/s

N
o X"2=18.245
Ha line: 6564.154A 3
== Error: +/- 0.146A
Velocity: 61.894 km/s

6555 6560 6565 6570 6575 6580 . L Degrees Of Freedom = 2
Wavelength (4) :

e Log(p)=-3.96
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WD2120+054

e Average Absorptlon Wavelength 6562.140 +/- 0.224 A
e WM Velocity = -8.578 +/- 3.260 km/s
e x"2=10.233

5 65 6565 6570 6575 e Degrees of Freedom =7
Wavelength (4) :

e Log(p)=-0.75
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‘Moving Forward
While none of .these‘7 térgets seem to show clear double-line featu res, a few
of thém are still white dwarf binaries and show other interesting featurés |
The last of our observations will be ﬁnished by the end oAf-July |
e Perhabs these new data sets will provide usefu-l'information |

The parameters of these systems still need to be constrained



- Questions?



