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SYSTEM P(min) | M, (Mg) | M (M)
ZTF J2055+4651 0.65+0.05 0.41+0.04
ZTF J2130+4420 0.545+0.020 0.337+0.015
HD 265435 0.91+0.10 0.62+0.15
OW J0815-3421 0.707£0.084  0.343+0.071

CD-30°11223 0.74+0.02 0.47+0.02

PTF1 J2238+7430 0.725+x0.026 0.383+0.028
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SYSTEM [P (min) | My (Mg) | My (Mo)

ZTF J2055+4651 56.35 0.65+0.05 0.41+0.04
ZTF J2130+4420 39.34  0.545%0.020 0.337£0.015
HD 265435 99.10 0.91+0.10 0.62+0.15
OW J0815-3421 /73.70  0.707+0.084 0.343+0.071

CD-30°11223 70.00 0.74+0.02 0.47+0.02

PTF1J2238+7430 76.34 0.725%0.026 0.383%+0.028
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CO WD+sdB Binaries
They are important because...

« Compact objects are not "naked” core

Penultimate progenitors of AM CVn systems |
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They are important because...

« Compact objects are not "naked” core

Penultimate progenitors of AM CVn systems

ZTF J2055+4651

« Emitters of detectable GWR ZTF J2130+4420

‘ HD 265435
OW J0815-3421

Calibration sources for GW antennae

CD-30°11223

PTF1 J2238+7430
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They are important because...

« Compact objects are not "naked” core

GWR

v M

sdB

WD£ sdB

Penultimate progenitors of AM CVn systems ‘

» Emitters of detectable GWR
Calibration sources for GW antennae |

« The two components will come into contact!l
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They are important because...

« Compact objects are not "naked” core

GWR

Penultimate progenitors of AM CVn systems

 Emitters of detectable GWR 4
Calibration sources for GW antennae ‘ \

« The two components will come into contact!l

Eruptive phenomenall

Novae, He-novae

Thermonuclear explosion
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During H-accretion...

NOVAE
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He-accretion
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During He-accretion...

T,. increases above 3 x 103 K

—
'
(o]
o
i
—_—
T
£
i
(]
==
E=

55
(Age—Age,) [Myr]

s,i, & r Element Nucleosinthesis Conference, 8-13 June, 2025, Giulianova (ltaly)



During He-accretion...

T,. increases above 3 x 103 K

D

a-captures on “*Ne become active

N

—
'
S
= 3
—_—
T
£
i
(]
==
E=

55
(Age—Age,) [Myr]

s,i, & r Element Nucleosinthesis Conference, 8-13 June, 2025, Giulianova (ltaly)



During He-accretion...

T,. increases above 3 x 103 K
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During He-accretion...

T,. increases above 3 x 103 K
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Huge neutron flux is expected!
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1th Flash
2rd Flash
3rd Flash

5th Flash
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Tvoi -
ypical of i-process I Flash

nucleosynthesis! 2% Flash
3rd Flash

5th Flash
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1th Flash

Shear mixing
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1th Flash
2rd Flash
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1th Flash
2rd Flash
3rd Flash

5th Flash

Chemical composition of
the accreted matter
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1th Flash
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We explore the nucleosynthesis produced during recurrent He-flashes in
the PTF1 J2238+7430 binary system.
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We explore the nucleosynthesis produced during recurrent He-flashes in
the PTF1 J2238+7430 binary system.

We account self-consistently We coupled directly to the FuNs
for rotation code a full network up to 2%4Cf
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We explore the nucleosynthesis produced during recurrent He-flashes in
the PTF1 J2238+7430 binary system.

We account self-consistently We coupled directly to the FuNs
for rotation code a full network up to 2%4Cf
We find: N™2X > 1015 ¢m3 61~0.14 — 0.32 mbarn™!

Y > 10% from Cu to Sn
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We explore the nucleosynthesis produced during recurrent He-flashes in
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We account self-consistently We coupled directly to the FuNs
for rotation code a full network up to 2%4Cf
We find: N7%* > 101> cm 3 61~0.14 — 0.32 mbarn™1!

Y > 10% from Cu to Sn
Contribution of PTF-like to GCE:
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We explore the nucleosynthesis produced during recurrent He-flashes in
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We explore the nucleosynthesis produced during recurrent He-flashes in
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We explore the nucleosynthesis produced during recurrent He-flashes in
the PTF1 J2238+7430 binary system.

We account self-consistently We coupled directly to the FuNs
for rotation code a full network up to 2%4Cf
We find: N7%* > 101> cm 3 61~0.14 — 0.32 mbarn™1!

Y > 10% from Cu to Sn

Contribution of PTF-like to GCE: _
Y <0.02 mf™ <0.3Mg

(N mas) el
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Y > 10% from Cu to Sn

Contribution of PTF-like to GCE: _
Y <0.02 mf™ <0.3Mg
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Mprp(°°Fe) ~ 3.2 -1078M

My o(°°Fe) ~2.9-1078M
My 150(°°Fe) ~ 4.6 - 10" "M,
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THANKS FOR
YOUR
ATTENTION!
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When the He-buffer exceeds
a critical value ..

He-detonation occurs

A”normal” SNe Ia requires
that the CO core is massive
(Mco > 1.0 M)

A |
The CO core detonates

.. otherwise a "faint” SNe Ia



FUNS model WITHOUT ROTATION

Mw5=0.75 M _ My5=0.39 M _

At the epoch of He-ignition...
AMy, ~ 0.14 M Pre = 6.81 x10°g - cm™3

HE-DETONATION

Exin = 0.743 foe M(°®Ni) = 0.104M
— dB __
M(C + 0) = 0.273M, V548 — 865 km/s
M(Si+S) =0.374M

AM,=2x10-3 M




FUNS model WITH ROTATION

py =2.82%x103g-cm™3

py =4.89x10%3g-cm™3

7 =0
J n =-105%

1 1.5 2 256 3 35 4 45
(Age—Age,)x 108 yr
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FUNS model WITH ROTATION
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FUNS model WITH ROTATION
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BRAKING WDs

No GWR for f-mode instability
GWR for r-mode instability

If there exists a physical process
working on shorter ...



d_w — _i (47 p)ZW dw V = Dcony + Vror
dt idm dm = Dconv + Ves + Vgsp + Vps + Vss

Circulation velocity

v, L [2er2 202 3 [ w )\’
VES =% (Vg —V)Gm, [ L T m 477,07"] (a)cr> (Heger+2000)
2Hrr dinr
Vesr = H] d]na) VEs (Heger'+2000)
ol I
Vps = — | 1 — max ,0 (Yoon+2004)
Tayn Ric

_1KR;j( dw 1 max[Ri,l,Ri,z] (Yoon+2004)
dinr R;c



Stabilizing effect of p-current:

Hp goVH
TI*(H 5(Vad i V)

Mixing of chemicals:

dX; d dw
— 4 2 ZD _

dt _ dm [( mrep) (dm)]

Rotational energy dissipation:

dL
m = € + Egiss

v, =

[ ,fc]:[ ,004]

vgs’ = max(|ves| = ] ,0)

vl = max(|vgss| — |v,|, 0)

D = Dcony + Diot
Deony + /- (Vgs + Vgsr + Vps + Vss)

1 Jw 2
Ediss =Evrot alnr

Yoon & Langer2004:
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