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""In particular, I had the classic problem of how a two-career
couple could stay in reasonable geographical proximity, since
my friend, Jeanne Kuhlman, was then doing her graduate

work at the University of Pennsylvania. I therefore decided to
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try falling back on my broader interests and my physics Ph.D.,
exercising the option which I had left myself when I started at
UMass.

While even with this broader view not many good career
opportunities seemed available, I did discover from an
advertisement in Physics Today that the Princeton University
Plasma Physics Laboratory (PPPL) was hiring. Not only did
controlled fusion seem an interesting and diverse field, but the
lab was located in Princeton, not too far from dJeanne in
Philadelphia.

After interviewing at PPPL, I was offered a position with the
plasma modeling group, based on my physics and computer
background. Starting at the lab in 1977, my first task was
developing new computer codes modeling the behavior of
impurity ions in the high temperature plasmas of the
controlled thermonuclear fusion devices at PPPL. I had never
really done computer modeling before and the art and science
of computer modeling is one of the most valuable things which

I have learned in the 16 years which I have now been at the
lab. nn
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"I have noticed in recent years that many budding scientists
worry much more than I ever did about what the future may
bring: how to get into the best university, work with the
biggest names, find the best post-doctoral fellowship, and
secure the ideal university position. My own psychological
bent, insofar as it has influenced any professional decisions, is
to pursue a path promising enjoyment along the way, without
looking too far ahead. Perhaps related to my Quaker
upbringing, I've always valued personal involvement in a

difficult task over appeals to eminence or authority; I like the
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challenge of re-examining a problem from fresh perspectives.
Ultimately, I believe that in important matters we are mostly
self-taught, but in a way that is strongly reinforced by
cooperative human relationships. I have worked in two
extremely stimulating intellectual environments, first at the
University of Massachusetts and more recently at Princeton.
I'm fortunate to have associated with some uniquely gifted
individuals who have been especially compatible co-seekers of
diverse truths and pleasures: among them Dick Manchester,
Russell Hulse, Peter McCulloch, Joel Weisberg, Thibault
Damour, Dan Stinebring, students too numerous to name, and

especially my dearly beloved wife, Marietta Bisson Taylor. "
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Possible Indirect Confirmation of the Existence of Pop III
Massive Stars by Gravitational Wave

Tomoya Kinugawa' *, Kohei Inayoshi', Kenta Hotokezaka !, Daisuke Nakauchi',
Takashi Nakamura!

! Department of Physics, Graduate School of Science, Kyoto University, Kyoto 606-8502, Japan
27 May 2014

ABSTRACT

We perform population synthesis simulations for Population III (Pop III) coalescing
compact binary which merge within the age of the universe. We found that the typical
mass of Pop IIT binary black holes (BH-BHs) is ~ 30 M, so that the inspiral chirp
signal of gravitational waves can be detected up to z=0.28 by KAGRA, Adv. LIGO,
Adv. Virgo and GEO network. Our simulations suggest that the detection rate of the
coalescing Pop 111 BH-BHs is 140(68) events/yr (SFRy,/(107%°Mg /yr/Mpc?)) - Errgys
for the flat (Salpeter) initial mass function (IMF), respectively, where SFR, and Errgyg
are the peak value of the Pop III star formation rate and the possible systematic
errors due to the assumptions in Pop III population synthesis, respectively. Errgys = 1
correspond to conventional parameters for Pop I stars. From the observation of the
chirp signal of the coalescing Pop I1I BH-BHs, we can determine both the mass and the
redshift of the binary for the cosmological parameters determined by Planck satellite.
Our simulations suggest that the cumulative redshift distribution of the coalescing Pop
III BH-BHs depends almost only on the cosmological parameters. We might be able
to confirm the existence of Pop III massive stars of mass ~ 30 Mg, by the detections
of gravitational waves if the merger rate of the Pop III massive BH-BHs dominates
that of Pop I BH-BHs.
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Fig. 1 Image of Pre-DECIGO which is smaller size DECIGO consisting of three spacecraft
arranged in an equilateral triangle with 100 km arm lengths orbiting 2000 km above the

surface of the earth.
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