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CHERMICALLY HOMOGENEOUS EVOLUTION
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CHEBMICALLY HOMOGENEOUS EVOLUTION

TIDAL - INDUCED MIXING ACCRETION-INDUCED MIXING

(e.g. De Mink 2009, Song et al. 2016) (e.g. Pols et al. 1991, Eldridge et al. 2011)
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CHEMICALLY HOMOGENEOUS
EVOLUTION errects on

 Stellar population

« Compact binary systems
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CHEMICALLY HOMOGENEOUS
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1078 BINARY - 10”7 sINGLE
SIMULATIONS WITH

PARSEC

PAdova TRieste Stellar Evolutionary Code

Bressan+2012; Chen+2015;
Costa+2019,2021

lorio+2023

CHE: Accretionspinupasin Eldridge+2011

- LOW METALLKCITY
(£<0.004)

lf - LARGE ACCREATED MASS
(>5% of initial mass)

- MASSIVE STAR
(M>15 Mo)
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MODEL W/0

CHE

Fractions of stellar phases:

Others
81.7%

RSGs
14.7%

WRs

3.6%

M. Dall’/Amico

Fractions of stellar phases:
Others

17%

RSGs
13.5%

WRs

9.5%

MODEL WITH 1T V1T S "GN T[S



MODEL W/0
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WR & PROGENITOR STAR (x1 z-0.001)
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WR & PROGENITOR STAR (x1 z-0.001)

Mwr [Mo]

Hyperluminous WR stars

7 are produced only through
CHE or stellar mergers
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BINARY BLACK HOLES
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BINARY BLACK HOLES
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BBH MERGERS _ *
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BBH MERGERS _ *
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ORBITAL SEPARATION EVOLUTION (i z-0.00%)
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SUMMARY

+ BINARY EVOLUTION

* CHEMICALLY HOMOGENEOUS EVOLUTION

L. More massive BHs

2.MORE MASSIVE WR

L More luminous WRs from less massive progenitors

3.LESS BBH & BHNS MERGERS

L. CHE quenches BBH & BHNS merger formation

4.ASYMMETRIC BBH

L BBH with Mass ratio 0.4-0.6
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BH-NS SYSTEMS _ *
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BH-NS MERGERS _ *
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/ Input / BINARY - SINGLE
parameters POP SYNTH SIMULATIONS WITH

* Initial
read I/O conditions
]
y OpenMP
evolve star(s) parallelization

changed : apply binary
too much? processes
yes switch to next ]
Update stellar and star
ey properes lorio et al. 2023

changed
too much or
special case*™?

all systems
finished?

check change

of track yes

8SE: pre-computed stellar tracks interpolation

yes
_ ¢ write output BSE: :analytic and semi-analytic prescriptions
adjust timestep
no
- - STELLAR pARSEC stellar evolution code
s orrmeEs _... TRACKS: (Bressan etal.2012; Chen et al. 2015;
Costa et al. 2019,2021)
no

C€HE: Accretion spinup as in Eldridge+2011

( End )




BBH MASS RATIO
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COMPACT OBJECT BINARIES

BBH BHNS BNS

Z name l)CHF, Pcob Pmcrg Pf,:,lclrg Pcoh B merg chlrg Pcob I)mcrg Pg?g
NoCHEzams 0 428 092 0 097 023 U 0.66 042 0
NoCHEpreMS | O 428 092 0 097 024 0 0.66 041 0
0.001 CHE10zams 148 || 5.17 032 2263|576 0.06 1999 |0.17 005 O
' CHE1OpreMS || 14.69]| 5.18 031 2342 | 568 0.06 20.01 | 0.17 005 O
CHE20zams 425 | 469 028 138 | 138 007 363 | 062 039 0
CHE20preMS | 429 | 47 028 1436 | 1.39 0.07 3.7 062 039 O
NoCHEzams 0 398 0539 U 094 0.18 0 0.61 032 0
NoCHEpreMS | QO 398 039 0O 094 0.18 0 060 032 O
0.004 CHEI10zams 14931 543 005 37.7 [ 472 0.02 3294|020 009 0
' CHE10preMS || 1431 544 0.05 39.15 | 457 002 3266 | 0.20 0.10 0
CHE20zams 585 [ 486 004 1296 | 1.67 002 123 | 045 022 0
CHE20preMS | 5.9 486 0.04 1351|169 002 1183|045 022 O

M. Dall’Amico




WR & RSG STATS

Z=0.001 Z=0.004 Z=0.008 2=0.02 2=0.04

CHE NoCHE Sing | CHE NoCHE Sing | NoCHE Sing | NoCHE Sing | NoCHE Sing
Pwr 9.5 3.6 0 12.2 7.0 1.9 8.7 4.6 10.7 8.6 12.6 12.2
PwRbin 15.9 54 18.4 10.6 13.6 17.1 19.8
PwRprim 25.5 65.4 34.6 57.4 55.0 53.5 47.0
PwRsec 72.9 29.9 56.6 26.6 23.0 22.5 25.0
PwRmerg 1.6 4.7 8.8 16.0 22.0 24.0 28.0
Pwr-wr 0.3 0.2 0.7 0.5 1.2 1.8 2.8
Prsc 13.5 14.7 275 | 144 15.5 29.2 16.7 29.6 17.3 15.6 19.3 39.2
PrsGbin 23.7 25.6 254 26.5 28.7 29.8 33.6
PRrsGprim 48.4 44.5 45.1 42.1 43.0 43.5 39.5
PRrsGsec 20.4 26.2 18.3 22.9 21.6 22.7 26.6
PrsGmerg | 31.2 29.3 36.6 35.0 354 33.0 33.9
PrsGg-rsg | 0.03 0.03 0.2 0.2 0.3 0.4 0.3
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WR & PROGENITOR STAR
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