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“Ooh, basically, a star is a
pretty simple thing...”

— Fred Hoyle




Thorne-Zytkow Objects

A THORNE-ZYTKOW OBJECT 1S A
HYPOTHESIZED NESTED STAR—A RED
GIANT WITH A NEUTROM‘SIHR INSIDE IT:

50 FAR, NO TZ20s HAVE BEEN
DEFINITIVELY OBSERVED BUT YOUR
GRANT COULD HELP US CHANGE THAT.

Landau stressed, as did Gamow, that a neutron core
would "give an immediate answer to the question of
the sources of stellar energy.”

—D. G. Yakovlev

WE'RE STRUGGLING TO GET FUNDING
FOR OUR PROJECT TO SLINGSHOT A
NEUTRON STAR INTO THE SUN.
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standard internal structure o pfl

Primary explodes as
core-collapse SN or ECSN
and becomes a neutron star
or black hole

~107yrt

Secondary is close to Roche lobe.
Accretion of stellar wind results
in powerful X-ray emission
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envelope
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Hot Bubble
Core

Spiraling-in

NS

Red Giant

@i & Podsiadlowski (2022) compD

three outcomes of neutron star —
binary companion collisions:

1. NS does not intersect companion
surface —tidal bulge excited,
surface shock

2. Envelope penetration — partial

TDE, material is carried away
3. Immediate merger (above) — NS

never reemerges from the
Kenvelope, TZO formed /

~

Papish et al.
(2015) raise
possibility of jets
launched during
formation
ejecting envelope
— but can retain
or lose envelope,
based on tuning

(Soker et al. 2013)
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GCE?
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Applicable to GCE?




Short Tacc Long Tacc

Supernova-like
brightness

102 yr rise-time — low
photospheric velocity
— 2000 km s1

1039 erg s1 plateau for

a few years, then go
faint — vanished stars

* Accretion terminates at some point —
outflowing energy — parameterize with Tac

e TZO explosions are then long duration
transients — years
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/ New approach to converging \
equilibrium solutions for hybrid

stars:
Remove assumption of smooth

core-envelope interface artifice \ Use opacity (Eddington)-limited \
e_

K (Cannon et al. 1993) / accretion prescription to link envelop

core
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Strange discontinuities at around 20M?




Quick sanity check on our haloes,

Helium burning shell (Dennis 1971):
Arfr < f(BIQI7,

where

B(32/3 - 86 - )

32/3 — 168 + 682’

where Q is defined as by Schwarzschild & Harm (1965)

o= ((FLI(F),- (/7))
/

Find our shells are comfortably stable,
but likely subject to the “flickering”
instability (Stothers & Wen Chin 1973)
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7 Final Model: 3.14 Myrs
( Initial Model: 0.0 Myrs

NS Mass: 1.001 Mg
NS Mass: 1.0 Mg
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How do we differ from Farmer+23?

We place the innermost BC at the NS surface, not at

600km above
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Why do we
disagree with

the Cannon
et al.-style
models?
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Why do we disagree with the
Cannon et al.-style models?

.x;.

Neutrinos!
(at least partially...)
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1010

Our knees are brought up here,
instead
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We always get supergiant
configurations — even at low mass!!



Is it all neutrinos?




Is it all neutrinos?

Mostly, but not all!
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e Much more
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e Butnot
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Conclusions :

 TZOs are (sets of) solutions for stellar evolution equations involving a neutron star
core surrounded by a diffuse giant envelope

e TZOs might form at an almost zero rate, but could be common outcomes of (low-
mass) XRBs — our predictions are very model dependent

* If TZOs exist, they are likely to influence the chemical evolution of the Galaxy/MCs

* Multiple sets of model series with vastly different assumptions and predictions exist -
how can we decide?




“Ooh, basically, a staris a
pretty simple thing...”
— Fred Hoyle




“Ooh, basicall)/, a star is a pretty
simple thing...
— Fred Hoyle

“Well, Fred, you’d look pretty

simple too, from ten parsecs!”
— R. O. Redman




