ASTRO 536 HW #2 - Due 10/2/17 in class

Consider the luminosity function of the nearby stars (tﬁ#se 60

(1) stars within a radius of 5.2 pc):

L{L@ Number _H_V

HU 23 -2 - 0-2.5
o?A - ? 3 2-5-5 .
'A.o_} "7.7' ' 6__ 5-7.5.
oSt F =i OF 6 7.5-10
100" F= coF 19 10-12.5
38240t 18 12.5-15
1455 F 58 6 15-17.5

We decide to approximate thls_ by a triangular disttibu.ﬂbn in Hv

dn

M=0 M=16.0 -

i.e., we exprgs:s ’.the number of stars per unit M, per pc3 by:

- dn_ = y 0 < Hv 16.0 (k=const.).
gg_ = () » Hv Z 16.0 -

de

é) Calculate k.. A : .;.

b) Suppose tha; the more distant stars héve the sané-lnﬁinosity
function as the nearest neighbors. Also assume that the unaided
human eye can detect stars as faint as apparent'n&gﬁitude
m = +6.0. Calculate the number of stars visible to the human :
eye, neglecting interstellar absorption and reddening At
what distance would a star with Hv = ( (L 70 La) be barely
detectable to the human eye? The same for Hv = 4 7 (L o),

" and for Hv =10 (L ~ ' 0.007 LO)
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(5) 15 points

For a pure hydrogen gas with a gas pressure of P,=10"dyncm™? and a
temperature T = 10 080 K, calculate the ratio H*/H and the electron pressure
P,=n,kT Remember that n,=H" and P,=nkT, with n=e+H" +H.
Lion = 13.6 V.

(6) Extra credit for 15 points:

For a pure helium gas with a gas pressure P, = 10°dyncm ™2 and T = 15000 K,
calculate He?*/He*, He*/He, and P,. Remember n=n, + He** + He* + He.
LionlHE) = 24.58 eV; y,n(He*) =544 eV. Here y,..(He") is the energy needed in
order to remove the additional electron from the He* ion to make He?*.



