HEATL Ex Sheet 3 Mode! Answers
ASSuMl-nj the sawce s llsmlrapz'c , Ly = 4nd ‘F
d= 50 x 309510 m SkeV = 8<10 °T
F = (50 50 IO'TC) Wrn'Z - !0—42 wm'z
0-04
1 =13
=2 Ly = #&wsfissuSein’ J xio W
= 2xp00 W
10 10

T me

,_
A
1
Bz
S
o
i

0-5 05
Our Soal s o deferming Np

-5
hT = 1382018 3 = 86 ke_v : <o PuHmj
when €:05, 4= 0058 =y,
£=10, 4= 1163 =3,

9,
L, = 2(2 Y T M mee | & 0
X (ﬁ) ( ) A e @y
Y,

Y3z

-4 2
= cons'{,. x J:*e ] Ne
9

+

const. = 2 x ( 2 51, (n-;sxm'ts)’

2
TxTixio"

]

2x10"  (in ST wak)

6
x2-6F xio

'/1 2 'l “E/kT
2 (’Z_) Ne VQomec e C{S

(k7)™

7 -31 -31 8%
x 1-Skxjo x9-x10 =(3xi0 )




(2)

£ 3l -0-C58 -1-163 2
So, Sxl0" = 2=xi0 x[e =& }np

3 3
<=> n = 2=10 Pro+ms I ™

Total ma;scrf in#acluiﬁ'/ gas = "‘p“l’v

TL"E”"UL{, CﬂCl’alj = 3 NP hT
| 3n,V kT

I c7 E -5
! T 2=l ~ ZEL 0 x 1-BEx10 T

= 2-2x toss F

i

; . =1 g
Cool.wj time T ™~ E/L i 2«2 # 10 = 44 = " s
5 x |37 i IOu o

:I . ) 6 -3
3); Assumuﬂ Uy o~ u,,,+ = 10 e&Vm

= b kI Tt
- Bz
2}-*0
I T R I
B = 64xlo T

-19
= 3:3xl0 T

A Pl«o‘f’w QF A = 600nm has ¥ = 5x lonr Hz => Ev
| - 1 5 =
Uelﬂ corrmpwc;ﬁ to ("G"°|3/3-3XID-q) = 4-Exip Flno‘lmsms

Takng v, = _eB - Lesto . x&hkxt0'C - {39 Ha

E 2T me 2T x q-Ixip7™




18 2 18
We wait = 10 Hg => 23y = 10
2 1#-9
=2 ¥ = pawic
NumLer Jcng[;% ch CMER PLG}WS = 5 % IOrm m-3 _ﬁ_ffﬂq PLAMS m-3

3x10 % 1-6x10 "

2 a7, 2w AD

: 26 .
Cciumn Jen;t% = 2 % 10 H a'l'ms‘ m Z
We take this as 2= " Hm? = n

2 OI
=(3xi0 " ) d
6T 10 T

.27
2% o o (€T lo e Teto N
3:."0'1[

= 1Ix10°m = 36 kpc

28
10

IF +Lﬂ co[uﬁm c[emi‘é vt 2 ) “ms wle :'MP[:j a cl'a.s anc@
OF 360 kpc .,Jlmc.L is '!‘Uo lmBg ](;r oy 9”‘”3

USinﬂ He thermal bremc:}ml«[wg ‘Farwwl.,a:

I

L = 2 (_z_)z(ﬂ)lf" VQ,mec’ [c-s' e J n,”

T ime

wihece Yo = € /pT

If we assume Tt we {n*ear&{'c' over X-ra:j 6“5‘3‘}15 an
0-1keV 4 100 keV (].c. soft o kaﬂ])




(4)

-6
hT = {38 % 10 T = 0-86 kev = Y, = O|”6r 32 = )&

ln]legraiecl ‘ﬂWt = 10_4 W"‘—I
=3 Lx'—' 41 clz F (o.ssum;.fa u}o‘hop{c CmisstéM)
= 28 %10 W

3

[ PtIH‘lnj qU HM-S ﬁaeHnEr, with Vo= Al = 7'8*1‘Onm

k1]
x = 2 x (138’”0 ) :‘18~l0 XISH—"IO xQIxfo «‘!lo xOB’ixﬂ
TT*‘IIH')

16 =3
<=> np = 28*!0 - 3 4=10 m
2-2x=107"
: & -z

ASSH‘MJﬂj L\‘#FDSCV'I Plagma' n? = nc =] ne = 3 i q_ =10 m

' leefma.[ e”erﬂﬂ Jensda = 3 n&kT = |4 Tm‘3
. 7 - i
mag.  entyy C]{!ms:.{:j uB = _:Bj’_ = o-2 = 6 win” T 3
2p 2=1:26%10°

?) Aﬂ?‘ﬂa'wg ‘H’IE Samg 'ﬁrm[ﬂ{ asg via QG : E‘l‘ = 0-06 - 58-8

/ 3 6 \2 g 3 -3 o’
Lx = 2x 2 (246*#0 _)xftn{lo X 1-54xio0 x9-1xl0 xo‘ll{»xlo
, T (21g " 3
| 16
| 1-"»’('0 w

g -2¥ 3 1
Mass o,[ fn/as-ma = 10 x f-é?xloz x%n(mg) = ?"Io' %j




10

"
Mﬂ$§ a"[: ech‘ ‘_;Plngc = [-F8 = o ks e
no. "F Pm{“"“ v each glet = |1-08 = lo
- 6 =
numL{.« Jcml‘{j = T‘OS”IOZE’/&K |02|_) F= 2-5=10 m
-3} I
Ly = 4 w2 ( )(2?(, xlo ) ‘*'nm -IS& lo u‘ﬂllxlo3I
"I'n‘l|K!0

< AxI0" x 0-4 «(2: S xlo )

So the volume J, 250’ no. Jens% h 6250)1

2 bmmoutj {ncrensszcl .lpﬂ a ﬁdw OF 250

13
A L E 35 0 W

Number of m{rﬁms mlea.\ec[ = ( OG"IO 2) = 625110

2z

How many nEu‘{n}vos Passec{ fﬂmfjb cach m
N, = 625<10> = B

41 {50=3-01x0")"

TLakiﬂj the prqjulc:l ot oF sl . bowiie o5 ol
=7 2xlo" Pax;ecj H'-rmjln each pecron

SCa_lJ L’eljl“t/) H it 2 ‘ZT
mEj
g= GM - 66Fxi6 «1kx2x10"" o 19x10" kgms?
r* 108
My, = Sexieixis = 935x10 kg =2 H = 14x10tm




