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| Zw 18NW Fast Facts

AM 600 4= -14.4; Distance ~ 1@pc (Aloisi+07)
AAge of NW star cluster ~NByr (Tmax~40,000 K)
AMg,> 85 M, (Kaaret& Feng 2013)

AM ~ 5x10 M, ; My,e-1x1G My ; My,= 3x16 M, (Lelli+ 12)

Alog ZIZg (H I reglor)n ~-1.7; Z(H Iregion)~2, with Z=0 pocketsebouteilley SH+13)

STiS FUV

The Reionization Era Aspen Center for Physics  -11 Mar6h 2016



| Zw 18 is like the (so far) unseen dwarf
galaxies that reionized the universe

LOWER-LUMINOSITY GALAXIES COULD REIONIZE THE UNIVERSE: VERY STEEP FAINT-END SLOPES
TO THE UV LUMINOSITY FUNCTIONS AT z > 5-8 FROM THE HUDF09 WFC3/IR OBSERVATIONS*
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| Zw 18like dwalrf galaxies at z~7 are too faint for
detailed spectral analysis by JWST
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| Zw18 can help us understand primitive galaxies at
high redshift and how reionization occurred



Very lowZ massive stai@e born and
evolvedifferently from highetZ stars

LowZ on the ZAMS are hotter (up 1g; ~63,000 K foM;=150 M, , log Z=1.7)
Cexpect harder radiation

Low-Z stars are smaller thag Atars
Cmay be born rotating faster

Rotationinduced mixing isnuch moreefficient at low ZNaeder& Meynet2012)
Cexpect N enhancement in rapidly rotating stars
Cexpect more stars undergoing chemically homogeneous evolution (CHE)

Stellar winds in very low stars are weak to neexistent
Cangular momentum is not lost to a stellar wildLIN2 3 Sy A ( 2 N&A
Cstellar mass is not significantly reduced by evolution
A produce massive black holes
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Binary interactions are important
IN massive stars

~ 70% of all stars born as O stars are members of a binary system that
will interact by Roche lobe overflow

~ 40% of all O stars will be affected during their main sequenece life
time, impacting subsequent evolution

~ 33% of O stars are stripped of their envelope before they explode as
hydrogendeficient CCGGNe(Typedb, Icandlib)

~ 2030% of all O stars will merge with a nearby companion
(Sana+13)

... especially lowZ binaries
AGW150914 is the result of a merger of 30 #\&Q, blackholes

Al Zw 18 hostsa massiveX-ray binary (M>85 N ) (Kaaret+2013)



| Zw18-NW has an embedded
ultra-luminousX-ray source

Kaaret+Fen@013

X-Ray Spectral Fits

Model x2%/DoF Ly Ny kT/E. 15
040 erg s—! (102! cm—2) (keV)
Power law 220.8/151 3.0 38405 2.01 £ 0.06
Diskbb 172.0/151 1.1 0.7+03 1.05 & 0.05
Cutoff power law 156.7/150 1.2 14+06 2.1+06 0.80 £ 0.26
Diskbb+power law 157.3/150 1.3 14+06 1.04 & 0.07 2
Simpl  kerrbb 153.4/150 1.2 124+04 2
Fx
Ny (10715 ergs

Model (10*! cm™?) T/kT Fit/dof cm 257

POW 1.443032 20175 18.1/20° 72.1

RAY 0.87195% 4.06%1% 23.0/20° 66.6

Thuan+ 2004
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Figure 3. X-ray spectra of  Zw 18 at low and high flux levels. The points and the

solid curve show the XMM observation fitted with the cutoff power law model.
The dashed curve shows the power law model fitted to the Chandra data.

The ULX is a massiveay binary with an estimated BH mass; M85 M,



TheMXRB is 1ia bright, compact source

Ha He Il 1640, 4686nd [O 111] 5007

Bright, compact
[O 1ll] source
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