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Why bother?

X Binary fraction is a fundamental parameter

x  Primordial binaries play role in cluster dynamics
A Halt core collapse

X  Binaries are involved in the formation of many more
exotic populations
A Blue stragglers,
A  Xray binaries,
A  Millisecond pulsar
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M4 project

- M4 shows no evidence for a central brightness cusp despite the

fact that the cluster age exceeds its relaxation time by a factor of
about 400

—> M4 should be now in the post coll aps
€ is the lack of this evidence due to the presence of large binary
fraction?

- It has an extended and relatively uncrowded core

Our aim Is to provide the complete

observational dataset necessary to test
theoretical models
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Observations and data reduction

The main purpose of this project

IS to identify binary candidates by
measuring radial velocity variations with
the high resolution spectrograph
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more than 6000 stars observed e
in three epochs _
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A two epochs for 2469 stars
A three epochs 484 stars I8~
A baseline 3 years
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E x All the stars were observed

with HR9 setup (513.4-

1500 + : IV=1 ——t—f 535 8/7/77)

- A highest resolution

: A the best radial velocity
accuracy

N i x  R=25800

x BaseLine Data Reduction

™ S LN P P T Software (girBLRDS Blecha et

515 520 )\(nf:;c_) 530 535 all, 2000)

Drifts inside the instrument could introduce systematic errors

l

Most of the fiber-to-fiber correction is achieved by adjusting the slit geometry
using the day-time Th-Ar exposure closest in time to the science observations
(WCALSLIT pipeline task)
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Results:

We obtained a total of 5973 spectra
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The radial velocities were

calculated by a cross
correl ati on of
with a numerical mask
constructed from the solar
spectrum
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The average value of radial
velocity is 70.29 0.07 (km/s)
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weighted r.m.s, which is the indication of the precision of the radial
elocity measurements for non variable stars

The candidates for the
spectroscopic binary systems

Weighted o of the differences in
radial velocities between the
epochs as a function of the
magnitude V.

The weights are errors from the
cross-correlation fitting of radial
velocities.
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The stars presenting velocity differences larger than 3o from the average

are considered binary candidates.

The present reduction allows us

to identify binaries with velocity
variations greater than 0.3 km/s
for the bright stars (V/<15) and
0.5 km/s for the faint stars
(V>15).

We identify 57 binary
candidates
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R..=0.53pc

f=51% for R<R

core

(binaries 4 out of 97 targets )

f= 30% for R>R .,
(binaries 54 out of 2373 targets)

In the parallel project for the search of the photometric
binaries we found very similar binary fraction
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