Polytrope & White dwarfs
n—1

K=cAGp," (KH19.9),

¢, : non dimensional constants

3
& p, oc poc MR™ :M(ij

—sAd=c,p "M
2 L
—>K=c,M*"’Gp, " 3 =c,M*>Gp} ",
1+l 4
also: P =Kp, " =c,GM*”Gp}
4

P =048 GM**Gp} (ﬂ:%)azn

4

=036 GM**Gp?  (n=3) (1.22)

2023/4/13

Lane — Emden equation
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Quasi-static Contraction
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Quasi-static contraction
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* Maximum Stellar temperature determined
by the degenerate pressure (rough estimate)
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Hydrogen Burning (kH193)

* (114> M<0.08My—T 0 <~ 107K
Hydrogen can’t be ignited.

= Brown dwarfs (% 2, supported by the
degenerate pressure)

max

* T~ 1.5x107 K: pp (proton-proton) chain
ptp—d+e +v,
p+td—3He+y
1)3He +3*He —> *He +p+p (ppl)
2)3He +%He — "Be +y
2a)e-+7'Be — 'Li+ v,
p +’Li — “He +*He (pp2)
2b)p +'Be —» !B +y
8B — 8Be* +e" +v,
8Be* — *He +*He  (pp3)
Epp ~ 2.36x100 X ?p T2
xexp(-33.8 T¢13) erg glsec’!

Solar neutrino (kH33s)

* pp (proton-proton) chain
ptp—d+e’
p+d—3He+y
1) *He +3He — “He + p +p (ppl)
2)3He +“He — "Be +v
2a) e- + 'Be — "Li
p +7Li — *He + *He (pp2)
2b)p+7Be > B +y

8B — 8Be* +¢*

8Be* — ‘He +*He  (pp3)

Process Neutrino flux Maximum neutrino
(10 m~2 571y energy (MeV)

p+p—dt+et +u, 6.0 (1 £0.02) 0.420

e +"Be —=Li+ 1, 047 (1 £ 0.15) 0.861

58 —%Be + et + o, 58 x 107 (1£0.37) 15

BN SBC + et 44, 0.06 (14 0.50) 1.199

B0 BN + et + 1, 0.05 (1 +0.58) 1.732

Ve + 37C| 9 37Ar + et (detectable only above 0.81MeV)
Predicted 7.92.6 SNU, Observed 2.5+0.4 SNU

Kamiokav, + 2H-> p+p+e ,v, + 2H> n+p+ v,
Result v, changesto v, & Vi

Discovery of the neutrino oscillation (& neutrino mass)

Hydrogen burning
* M>1Mg,,atT~2x10"K
CNO cycle (kH19)
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=>heavier elements can be produced a little
ecno ~ 8.67x1077 X no Xy p T2
xexp(-152.3 T¢13) erg g-lsec!
o< pT!® atT~2x10"K
2C: BC: “N: BN =4:1:95:0.004
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