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costp —siny 0
(e]. ey, ey) = (e, e3,e5) [ sinyy cosyp 0 |. (3.9)

gbobo3gooooaoo

cos¢p —sing 0 cos 0 sind cosy —siny 0
(el ey, eq) = (e1,ea,e3) | sing cos¢p O 0 1 0 singy  cosy 0
0 0 1 —sinfd 0 cosf 0 0 1

(3.10)

cos¢pcosfcosyy —singsiny —sin¢gcosyp — cospcosfsiny cos psinb
= (e1,e2,e3) | sin¢gcosfcosty + cospsiny  cospcosyy —singcosfsiny  sinpsind
— sin 0 cos ¥ sin 6 sin cos 6
(3.11)
000000000OOo0O00000O0 (22)D000D0O0OODODDOOOO
DDDD(2.30)|:|(2.38)DDDDDDDDDDDDDDD1D

3.3 Ubbooobooooood

000000000 2000000000000000000 6= 23.°43929
D0D20000000000 ex,ey,e,, 000000000 €, e},e,0
oooo

1 0 0 1 0 0
(ex, €y, €,) = (ex,ey,€,) | 0 cosf —sinf | = (ex,ey,e,) | 0 0.91748 —0.39778
0 sinf cosd 0 039778 0.91748
(3.12)

00000000 Omathematica 0000000000000 000000000O0
goboooooooooooobooooboobooooo

0000000000000 000HEASARCO cocol00DDOO0DOOODOOO0O
goboooobooooooooo
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1 0 0
(ex;ey,e5) = (e, €},e,) [ 0 091748 0.39778 |. (3.13)
0 —0.39778 0.91748

00000000000000000 3000 (z,4,2), 000000000
(z',y,2)000000(2.32) 000

2/ 1 0 0 x
y | =] 0 091748 0.39778 y (3.14)
2 0 —0.39778 0.91748 z

000000000000000000000150000000000000
000000 (281.°000, —4.°070) 0000 (25) 000000000000
00000(0.19033, —0.97915, —0.0709752) D 0 0 0(3.14) 00000000
00000000000 (0.19033,—0.92658,0.32437) 0000 (2.9) 0000
ooo

0.19033
. < 0.32437
tan
v/—0.926582 + 0.190332
0000000000000000000

—0.92658
ta —1<> = —78.°3923 = 281.°608

> = 18.°927.

34 U0OOOOODOOOOOOO

00000000000 (266.°40500,—28.°93617) 000000000 ¢ =
266.°40500, 0000000 ¢/ 00000 6 =28.°93617000002"00
ggbbuooobbooobbuoouobbuooobooobbooobn
00000000000 2"00000«¢=58°598660000000000
00000o0O000oO0o0ooo0ooooo (03.)yoooooooooo
00000000oooooooooo@1ooooood

cos¢p —sing 0 cosf 0 sind 1 0 0
(ex ey, e, ) = (ex,ey,e,) [ sing cos¢ 0 0 1 0 0 cost® —siny
0 0 1 —sinf 0 cosf 0 siny cosy
(3.15)
O0000ooooooooo
1 0 0 cosf 0 —sinf cos¢p sing 0
(ex,ey,ez) = (e;:’,e’;’,e’z”) 0 costy siny 0 1 0 —sing cos¢p 0
0 —sinty cosv sind 0 cos6 0 0 1

(3.16)
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Declination
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Equatorial——>GCalactic Conversion First Step
=
=
=
=
7
350 300 250 200 150 100 50 o

Right Ascension

Egquatorial——>=Galactic Conversion Second Step

350 300 250 200 150 100
Right Ascension

Equatorial——>Galactic Conversion Third Step

iR

‘ T“HL A

350 300 250 200 150 100 50 o
Right Ascension

Figure 3.1: OO0 OD0OO0OODOOOODOO
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—0.0548755 —0.873437 —0.483835
= (e}, €} e}) 0.49411 —0.44483  0.746982 | . (3.17)
—0.867666 —0.198076  0.455984

O0000oo0oooooooooooo 3000 (x,y,2), 0000000 0OO
(@, 4", 2")000000(2.32) 000

" —0.0548755 —0.873437 —0.483835 x
y" | = 0.49411 —0.44483  0.746982 Y (3.18)
2" —0.867666 —0.198076  0.455984 z

gogboobooobbooobbooobboobbooboooooboboobn
0000 (21)0000o

000000 (281.°000, —4.°070) 00000000 OO0O(0.19033, —0.97915, —0.0709752)
0000000000000 00000000000D0(0.879122,0.476581, —0.00355986)
goboooboogd

. (0.476581
an

i) =984
(l879122> 8463

- ( —0.00355986
v0.8791222 + 0.4765812
00000000000 00000OO

) = —0.°204
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oot

4.1 0OO0OO0O0OO0OOOOO

O0000000000000 XYZOOOO (0 4.1)JAXAOODODOOOO
0000000000000 000O0O0ODODoDOO+4zZO00O00O0ODODOOOO
O00+YOOOOOOOOOOOOOOO(oooooooooo)o+47z
Doooooto
oooooboooooooo+youooooobooobooooooboooo
00?00000000000000000004Z000000000000
OO000000O0O0ooOooDoecooooodooooooooooooonDg
000000000000 (North Ecliptic Pole; NEP) 00O (South Ecliptic
Pole; SEP) 0000000000 DODOOOOOODODO
ooooooooooooboOoooboobobooooooooboooooo
O00000000000000 ROSATOO (XO)oooooooooooo
oobooooooooooobOoOo0bO0OU0UUObDOONEPO SEPOOO
O00o00oooooobodouoboUubUdbUdnttp://plain.isas. jaxa. jp/
~ebisawa/Planetarium/RASS_AIT.jpg 000000 O0O0OROSATO OO
O0D0D0000D00000Hammer-Aitof D00 0000000000300
oobooboobooobooobboobooobooooooooDbOooon
OOo0oOOoO0DOObO NEPOOODOO SEPOOODO

0000000000 0000000000000000000000

Do0o0+YODOOoOOooOoooOO (solar angle)0 0 OO

‘0000000000000 00D0000000000DO0O000000oooooao
go0o0ooOoO00bOOo0o0o0DDOOO00oOOo00obOoOoOO0oDOOOnttp://plain.isas.
jaxa.jp/~ebisawa/Planetarium/ 000000

27
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Z (toward target)
A

X-ray telescope
(works as a lense
or pin-hole)

>Y

(toward Sun)

Figure 4.1: 0000000000
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gooooooOoOoOoOOOODOOOOOOOO0O0OOOOOOoOOo
O00000o0o0O0O000ooOooooooooooyYyooooooooooo
000000000000 NEP, SEPOOODOOOOOCODOOOOOODOO
O000000000000000 100dgggoooggoopoooooo
00000000 NEPOOODOOSEPODODODOOODOOOOhttp://plain.
isas. jaxa.jp/~ebisawa/TEACHING/2007Komaba/nikko_proceeding.pdf

000000000000000000000000400000 Ohttp://
www.ir.isas.jaxa.jp/ASTRO-F/Outreach/results/IRC_A11Sky_red. jpg
O Ohttp://www.ir.isas. jaxa.jp/ASTRO-F/Outreach/results/PR081119/
IRCO9A11SkyO1l_ss.png O O0O0O (DOODO0)OODDODOOODOOODOOO
OO0 NEPOSEPOOOOOOODOODOOOOOO

4.2 OJ0OO0O0OO0OOOOOOOOO

0000000000000000000000000000000O00O0O%
0000000XO000000YOOO0OO0=90°000000000000
000 ZYzOOOOOOOOOOO300000000000000000
0oo

00000000000000000000000000002YZ000
0000 (¢,6,4)00000000+Z00000000000000000
00 (RA)OOO (Dec.) 00O

R.A. = ¢,Dec. =90° — 0 (4.1)

00000000000000000000
03000000¢000000000000000000000000
O000000000000000000000000000000004+Y
0 (DETY)000000000000000%030000000000

(ROLL)ODDO OO0
Roll = 90° — 1) (4.2)

gooooog
gbooobobobobobooobobobooobobooboboobo
ugbboooboooboooobooobbooobooobooboobog
gboobobooooobobooboydooobooobuoboooooobo
gboobobooboobboobooboo

‘0000000000000000000000000http://waw.nikon.co. jp/
profile/technology/field/akari/index4.htm

0000000000000 000000000000000000000000000
gbobgoobobooobooboboog
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4.3 U0O00OUOOOOOOOOOO

0000000000000000000000000000000000
00 (00000D0000)00000000000D0000000DO%
NEPOOOOOOOOODOODOOOODODOODOOOOOOODOOOOOONEP
000000000000000000000ONEPOODOOOOOOOOO
0X0OOO0OO0zZOOOOOOOOOOOoOoooooXooooo 23.04
0000000000 Z0000000000(a,d) = (270°,66.°6) 000
000000000000 (1400000)000000000000 Z00
000000000000000000000000¢ =270°6 =23.°40
000000 zZOO0YOOOOOOOODOOOOODOODOOOOoOoooO
00000 YOOOOODOOODOOOO0OODO0O00O00D0Z00000000
0000« 00000000YODDODOOOOOOOO0O00o0ooooooooo
0000000 (000+4+YOOO)OOOOO0OO0O0O0O00000O0O000OO0
00o00o0ooooooo’
00000 ¢ =0°
00000 ¢ =90°
00000 ¢ = 180°
00000 ¢ = 270°0
00000000000 O000000000ooonoonoorooa
0000000000000000000000000
2006-06-10 (270.67, 22.36, 87.93), (0 0 0 00 00O =701012010)
2005-09-02 (272.79, 24.02, 159.07), (0 0 00000 O =100018010)
2009-11-15 (270.05, 23.44, 232.82), (0 00000 O O =504070010)
2009-12-07 (270.05, 23.43, 255.35), (0 0 0 0000 O =504072010)
2009-12-15 (270.05, 23.43, 261.93), (0 00 0 00 O O =504074010)
2009-12-28 (270.04, 23.42, 284.63), (0 00000 O O =504076010)
2006-02-10 (272.82, 23.98, 323.70), (0 000 00 O O =500026010)
0000000000000 00YOOOOODOOOoO0oOoooooooo
ooodo
SEPO000D0000O0DOO0DOOOOOODOOOODOOSEPODOOO
0000000000000 0000SEPODOODOOOOODODO XOO
0000-Z00OD0O0D00O000D00000000X00000 23°4000

‘0000000000000 0000000DOUDO0DOoOQg

'0000000000000000000000000000000000000

0000000000000 0000DO0000DO
http://darts.isas.jaxa.jp/astro/judo2/meta_info_page/html/SUZAKU/500026010.
html
0oo0oyOoOoOoooooooOoOoOoooooooOoOooooooooooooooooooo
YOOOOOOoOooooooOoOooooooooo=00O0O0OOOOO00000o00000 25
ggobooobboobobooobbuooobbooobboobbboobbOoooo
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0000000-Z20000000000 (o,8) = (90°,—66.°6) 000000
000000000000000000000 Z0000000000000
0000000000000¢=90°60=15660000000 Z00YDO
0000000000000 000000000000000YOOOOO
000000000000000000000 0000000 (000+Y
000)0000000000000000000000000000000
0o0oooooog

00000 ¢ = 180°

00000 ¢ =90°

00000 ¢ =0°

00000 + = 270°0

44 O0O0LOO0OOOOOOOOOO

00000000000000000000000000000000000
0000000000000000000000000000000000
00000000000000000000000000

00000000000000000000000(3.11)0000000
0000000000 ZYZOOOOOOo (¢,6,4)000000000000
oooo, («,y”,2"), 000000000000, (z,y,2), 0000000
0000000000000000o0

x cos ¢ cosf cost) —singsinty —singcost) — cos pcosfsiny  cos psinf "

y | = | singcosfcost) + cospsiny  cos@cost) —singcosfsinty  sin @ sin b "

z — sin f cos sin 0 sin v cos 6 2"
(4.3)

JdodoooOoo00d0dm@mooooooooDo Xocecbooood
XYOOOOOOoO1 x1®8oooooooooooooooooooogoo
0o0o00d0DO000ooooooooooooooDoooo? booooOd
gooooooooooboooooooooobbooooooouoon
doodooouoooooooobooooooooooooooooon
do0o0d0oO00b0boOoooboO41000b000O0boOoCccboooooooo
00000000 Xoooooooooooooooobooooooooo
gboboobobobgooceccboooobo Xgoboooobooobo
oooooooo (0,0,)0D000C00OOLOO0U0U0OUOODODODODOODOOODO
XO0Oooooooooooooooooo (o,0,1)D000000D0OODOO
goooooouooooooooooooooooooooooooon
do0oo0ooooooooooooooooooooon

20060 100 15000 10000000 DOO0O0O0O0OO0ODODOOOOOO
00000 (00000 00=500009020)0 http://darts.isas. jaxa.jp/
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astro/judo2/meta_info_page/html/SUZAKU/500009020.html OO O OO
ogoooooooboooooobooooooboooooood

¢ = 281.004, 0 = 94.078,v) = 184.470. (4.4)

OooodoooXoceccboooooobzbooooooooogooo
018 x1¥0000000000X00YODOOOoOooooooooooo
XYOUOoooooo4ooooooo Xxyoooooooooogoooo
oo

(0.15,0.15), (—0.15,0.15), (—0.15, —0.15), (0.15, —0.15). (4.5)

00000000000000000000000000000000 (0 4.1
0000000)000000000000000000 (0.15° = 2.61799 x
103 rad000000000)0

2.61799 x 1073 2.61799 x 1073 —2.61799 x 1073 —2.61799 x 1073
2.61799 x 1073 |, | —2.61799 x 1073 |,| —2.61799 x 102 |,| 2.61799 x 10~3
0.9999931 0.9999931 0.9999931 0.9999931

(4.6)

(44)0 (43)00000000O0O0O0O0O0OODOOOOOOOOOOOOOO
ogbobobobobobobooboboooooon

x —0.0629713 —0.979686 0.190394 x"
y | = —0.084471  —0.184856  —0.979129 y" ol (47)
z 0.994434  —0.0777398 —0.0711144 2"

0000000 46)000000000000ODOOOOXOCCDOOOO
40000000000DO0

0.187663 0.192793 0.193123 0.187993
—0.979827 |,] —0.978859 |,| —0.978417 |, —0.979385
—0.0687141 —0.068307 —0.0735139 —0.0739209

000000000000000000000O0O0OO0O((RYODODODOOOO
gooccboooo400000000

(cr, 6) = (280.842, —3.940), (281.142, —3.917), (281.166, —4.216), (280.866, —4.239).

(4.9)
00000000JUDO?2 (http://darts.isas.jaxa.jp/astro/judo2/7center_
1ng=281.004&center_lat=-4.078&zoom=40&coord=J2000&selectedLayer=
SUZAKU_PUBLIC_FOV&Base=SUZAKU_IMAGE&Top=SUZAKU_IMAGE&TopAlpha=100&GraphicAlpha=
100000 00000000000000O0JUDO20C000O0OO0OOOOOO
gopbooboooobooooo
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Jooooooobobooodd
L] [

5.1 000 (quaternion)

oooooboOoobooOobo0oo0boooobDooDbDOoooDoOoooOoOoono
O00ooo00ooo0o0oooooooo0oOooo (031)yoooooo
oooboobobooobooobboooon

oooooooooooooo0oobooo0ooooooboooooogoo
ooboOoooDbDbDODOmOoobobOOb 1993090 28000000 gg
OoOooOonD ftp://ftp.darts.isas. jaxa. jp/pub/asca2/10010120/aux/
£a930928_0641.1435.gz 0 0 0 0 000 0O FITS(Flexible Image Trans-
portation System) 0 0000000000000 O00O0OO0OOOOOOOO
0000000000000

2.335207979544103E+07 -3.664577454889666E-01
4.253754826778572E-01
5.598341700062809E-01
6.093850355900631E-01
2.335208379541934E+07 -3.664573182646553E-01
4.253649060520620E-01
5.598375141751545E-01
6.093896030552058E-01
2.335208779543787E+07 -3.664571463319929E-01
4.253647582397316E-01

'fy(http://heasarc.gsfc.nasa.gov/ftools/fv/) 00O UOUDOOOO FITSOODO
ggoboooobooobbooo

33
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5.598375515033529E-01

6.093897753298769E-01
2.335209179521501E+07 -3.664635097319999E-01

4.253653064430918E-01
.598271266903228E-01
.093951430157092E-01
2.335209579523355E+07 -3.664768211073824E-01
.253597832398843E-01
.598082237138666E-01
.094083582093963E-01

(e )N

o O

gobooooogbobooboboboboobooobooboon
400000000000DO0O0O0O00OO0ODOOODOODOOODOObOODbO
gooooooobp4000booboboooobooboolcgobobog
gobogboodyg

O00000000000000000000o0ood (quaternion) OO
00000000000000000000000000000020000
gboooobobostobobooooobobooooboobooooon
4000000000000DO0OODOOODOOODOOODOOOObLOODbO
goboboooboobobooobooobbooooooobbooonon
gobobooobobboboobooboboooobobooboboobobo
ggboboobbooboboooboboobboooooooooboooboo
obobobobo

52 0000003

gboogo1vooboooboobobobboboobuoooboboobnooon
gboooboboooooobobobobobbobobobobobon
00 (norm)J 100000000 (unit quarternion) 00300000
goboobooooboobod
goboobooboobobooboobboooboon

¢=ir+jy+kz+w, where iZ=j?=k%ij=k,jk=iki=j (5.1)

0000z,y,z,w0000000

00000ZYZOUOOODO0OOD0OODDO0O0D00000DOX0D00000o0oooooo
goobooooboog

500000000 ftp://ftp.cis.upenn.edu/pub/graphics/shoemake/quatut.ps.Z
0000000000000 00000 Ken Shoemake D000 O00O00O0OO0OOOOOOO
quaternion 0 000000000
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jk=i0000i0000#=-100000
ijk = —1 (5.2)
0000000000000 kO000K =-100000

—j =ik, (5.3)
ogooon

ik = —ki, (5.4)
oooooooooo

ji = 1, (5.5)

ji= 1, (5.6)

ooog
gboboooboooboboooooobooo

i2:j2:k2:_1
ij=—ji=k

k= —kj=—i (5.7)
ki = —ik = j
ooono
gooooooooooooo
q= [va] = [(m,y,z),w] = [‘/anvsz]' (58)

vO0O30000000000000¢=[v,w],¢ =[,w]|0000000
0000000000000000000000000000

qg+q =[v,w]+ [V, =[v+v,w+u] (5.9)
ydoooooboobotbdodooooon

q¢ = [v,w][Vv,w'] = (zi+yj + kz +w) (@i +¢j+2'z+w') (5.10)
= z2'i% + 2¢/ij + 221k + zw'i 4+ y2'ji + yy'j? + y2'jk + yu'j
+22'ki + 2y'kj + 22'k? + 20’k + wa'i+ wy'j + w2’k + ww' (5.11)
= —z2’' + 2’k — 22/j + zw'i — y2'k — gy + yi + yu'j
+22'j — 21 — 22" + 20’k + wai + wy'j + w2k +ww' (5.12)
= (y2' — 2¢)i+ (22’ — 22")j+ (v — y2")k
+w(z'i+yj+ 2'k) + w'(zi+ yj + zk) + ww' —z2’ —yy' — 22" (5.13)

=[vx v +wv +u'v,uw —v-v]. (5.14)
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O00000O0OooooG.)ooooo
0000000000000000 (DoDO0O00DoUoooOoOoooOOd
O000o0o0oooo)yoooog" ="' 000000

(ad)d" = a(d'qd") (5.15)

0ooooso
00030000000000000000000000s000000
000000000000000[0,0,0,s]=[0,s]0v0 300000000
000000000o0oo0oo00[v,00000300000000000000
0000000000000 0000000000ooooo

sq = [0, s][v,w] = [sv, sw] = g¢s, (5.16)

vv' = [v,0][v/,0] = [v x v/, =v - V'] (5.17)

s, 00000000p,q,¢d 00000000000000000O00O0
Doooooo

p(sq+5'qd) = spq+ spd, (5.18)

(sq+5'q"\p=sqp+ s'qp. (5.19)
000000 (conjugate) OO0 ODOD0OO0O0OOODOOOOOOO

¢ = [v,w]* = [-v,w]. (5.20)

()" =g, (5.21)

(pg)* = {[v,w] v, w’]}* =[vx Vv +wv +uw'v,ww —v-v]*

=V xv—-wv —wv,uw —v-V]
= [V, w][-v,v'] = ¢*p*, (5.22)

(p+a) =p"+4q" (5.23)
gddodooouooooououoon

N(g)=q¢* =q'q=w*+v-v=w’+2"+y*+ 2% (5.24)

‘000000000000000000000000000000000D00000
000000000000000 (235)0000000000000000A x(BxC)=
(A-C)B—(A-B)C,(AxB)xC=(A-C)B—(B-C)ADDOOMDDOO0)00000
00000000000000000000000000000000000(1)000000
00000000000000000(2)00000000000 200000000000
00@3)000000000000000000000000000000000000000
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N(qq") = (¢¢)*(¢d") = ¢*q"a¢' = N(q)¢"*¢' = N(q)N(q*), (5.25)

N(q") = N(q). (5.26)

0000000 1000000000000 (unit quaternion) 0000 ¢ O
ooooo

g ' =q"/N(q) (5.27)
000000¢000000000000
¢ =q (5.28)

ooog

53 O0OOOOOgs

00 IIwO0O0OO0D0000000D00000 /000000000¢q =
[usinQ,cos Q000000000 vOOOOOOOOOO0O0Op=[v,0/0
0000p =gpg ' =[v,0]000000v 00vO ud00000 200
000000000

U=V

[bt

|

Figure 5.1: D000 vOOODOOOODwODOOD20000000000
ooo v,

0000000000000 0DN”Classical Mechanics” H. Goldstein 0 000000
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000000000000000000000000000000000
0000v=0P0ul0002000000000v =00000000
0000 =0N+NV+VQoOOo000000000000N = (u-v)ul
NV =cos2Q (v — (u-v)u)I V@ =sin2Qu x vOOOODO0D0

v =(u-v)u+cos2Q (v —(u-v)u) +sin2Q u x v

=(1—cos2Q) (u-v)u+cos2Q v +sin2Q u x v. (5.29)
ooooooooooon
P = qpq~! = [usinQ, cos Q[v, 0][—usin ©, cos Q]

= [usin, cos Q][—sin Q(v x u) + cos N v,sinQ u - v]

= [— sin? Qux (v xu)+sin Q cos Quxv—sin Q cos Q(vxu)+cos® Qv+sin® Q(u-v)u, 0].
(5.30)
gboboboboboobobooboooooboboobooboboooooog

v/ = —sin? Qv +sin? Q(u- v)u+ 2sin Q cos Qu x v 4 cos? Qv +sin? Q(u - v)u

= 2sin” Q(u - v)u + (cos? Q —sin? Q)v + 2sin Qcos Q u x v
= (1 =cos2Q)(u-v)u+cos2Qv+sin2Qux v (5.31)

00000 (52900 (5.31)000000000000000I000000
p=[v,000000000000¢¢0000000000000000

goog

/—1 1

d(apg g =dapard " = (d9)p(dq) " (5.32)
0000 (5150(5.22)00000000000000000003%0

OO0 III 00000 ¢gU0000000000 00000000 O0OOO
0000 ¢qU00000000noooooouon

54 UU0UOOOOOOOOO

v = zex +yey +2e, 1000 (529)000 (531) 00000000000
gooooo
g = [usinQ, cos Q] = [¢1, 92, ¢3, q4] (5.33)

gobodgbooobooboooobooooab

G+a+a@+d=1 (5.34)

00000000003 000000000000000D00000D00000OOng
00000 311000)0000o00oo0ooOooooooooooUoooOo
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000 0sinQu = grex + gey + gse, 100000000
v/ = 2(sin Qu) - v sin Qu + (2cos’> Q — 1)v + 2cos Q (sin Qu) x v

= 27+ @y +q32) (rex + qaey + gzez) + (a3 — qF — 4% — ¢2) (vex +yey + ze,)
+2q4 { (22 — @3y)ex + (@32 — q12)ey + (1Y — @x)e,}

G-G-G+aG 209 — 2030 2¢1q3 + 2¢2q4
= (ex, ey, €y) 20192 +2q3q1 GG+ B - B+ 4 20293 — 21
24193 — 2q2q4 24243 + 2q1q4 - -B+E+4
(5.35)
X
= (ex,ey,€) A | ¥y |. (5.36)

z

00000 (53500000 3x300000000000 A00000O
0 (5.36)0000000000000000000 (ex,ey,e,) 000000
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Ginga orbital six parameters
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X-ray light curve of a weak source
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Poisson disribtion; Average = 0.55
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Poisson disribution (red), p = 25.1, Gaussian distribution (green), p=25.1, 02=25.1

0.1
L

probability

0.05
T

50
counts/bin

Figure 10.4: 00000 XOOOOOOODODOOODOOODOO 251000
Ubooooomobg 21000 25100000000



94

Comparison of Poisson disribution (red) and Gaussian distribution (green)
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Comparison of Poisson disribution (red) and Gaussian distribution (green)
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Comparison of Gaussian distributions with different o
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x—ray light curve of a bright source
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Poisson disribution (red), p = 25.58, Gaussian distribution (green), p=25.58, 02=25.58
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11,1 0oboooooon

gboboboobobobobobobobobobobobboooooo
gbobobobuobbuobuoooboobobobbobobab M[g/s]
0000000000000 000000000DO0O0000O00L [erg/s]
gbooooooooboooobo

[~ MM (11.1)

Tin

ubuoir, 00ooboobooboobobbobogboooboooboo
0000000000000 0000000000000000ooooto

o0 ~10km~14M, 000000000000 O0OOOCOOOOOO
00000000 ~108g/s00000000000000000000O0
gboboooobooaboboobuoabd

I ~ 1.40(5\2)41%1[(13(1;}@/5‘} 2 (mr[im]) (1.4%(9) (101%g/81)

~ W(?) x 1019)2 [erg/s] (107"['km]) (1~4%®) (1018M[g/51)

mn

~ 2 x 1038 [erg/s] (10 [km]> (1.4%(9) (wlé‘}fg/s]) : (11.2)

Tin

0000000000000 0000000000D0000000000ooogon
goboooooooboooboobooooooboboooon
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O000Sco X-12000000000 XO0O000000000 ~ 103 erg/s
oooo

11.2 0JO0O0O0oooood

000000000000 0000000000 (Eddington limit) 000 O
gogboboobobooobbooobbooboboooboooobooooDon
gbbogouoboboobobuobobaobooobobodgbmgOOooo
goboobooobboooboobooboooboooo

or Lpaa ~ GMmpyg

it — 11.
c 4mr? r2 (11.3)

000 op=665x107®cem?2000000003%0 00000000000
O00000ooooooo

4dreGM _ dre GM

LEgd = = 11.4

or/mp KT (114)

ky000000000000000000~04cem?/g00000000
4rc® GMg ([ M M

Ligg = — ) ~13x10%® (> ) 11.5

b = O (G ) 213 %108 () e/l (115)
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00000000000000000000400000000000000
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0000000000~ 10¥erg/s00 000000000 O0O0O000O0
gbobgooboobobobbooboooobobooboboobobo
000000000000 0O0O00D0 (CooooooOoUoooooooo
OOoooooo)o

11.3 O0OO0O (blackbody radiation)

0000000000000000000000000000000[erg/s/cm?/Hz/str]
00000000 (str0000)00000000000000000000
0000000000000000000000000000000

D000 X-1000000000000000000 XO0O00O
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00000000000000000 An[s~)00000000000
goboooooboboboboboooooboo J,0obobobooboooooo
OO0 B/, 000000D0O00DO0O0ODOOODOOODOOOOOOOODLODOO
ooooboobDByJ, 00000000 0ODOODO0ODOODOO 000000
Uboooobod noObbooboobboooboobo

n1BiaJ, = naA1 + neBaiJ, (11.6)
oo00oooo J,o000o00o00a
As1/Bay
J, = . 11.7
" (n1/n2)(Bi2/Ba1) — 1 L7
goopooogooogno
" _ exp(hv/KT). (11.8)
n2
0OD (1L7)00
As1/Bay
J, = . 11.9
" exp(hw/kT)(Bi2/Bax) — 1 (11.9)
OO0O00000 EnsteinOOOQOO
Bi1s = Boy,
2h3
A = =2 By (11.10)

0000000000000000000000000 (detailed balance)
0000000002m3/c200[erg/em?/s/Hz) 000000000000
00000002000000002000000000 (11.10000000
(11.9)00

B 2h13 /c?

" exp(hv/kT) — 1
0000000000000 B,(T)000O0O

[erg/s/cm? /Hz /str]. (11.11)

11.4 0ODOOO0OO0OO0O0OO0OODOOO0OO0OO0O0O0oooan
0on
00000000000(11.11)00000000000000000000

000 (00000000000 0o0o0o0oo0o0D)Doooo A AOOOO
vuoooooodg cooooo

c= v (11.12)
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gobodoboobboobuoobboboobooboobo FPODOOO
oo AOO0O0OOO
E=hv=nh\c (11.13)
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000MO000000000000000000000000000000
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11.5 0O0oood

gboboooobooboboobooobobobobobooobobooboo
00 (Cosmic Microwave Background Radiation; CMBR) 00 O O
J00o0oooooobooooooboooo 300 Kobooooooo
000000o0oooooioo0ooooooo0o (D00oo)Od 1/1000
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0000 w=28kT 000000000000 (11.11))0 mOOOOOOOOOOO
"http://nobelprize.org/nobel _prizes/physics/laureates/2006/phyadv06.pdf]
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Figure 11.2:
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0000000 11200000000 cosf 0000 (ODOOODONOOOO
0000000 #=000x/200000000000000000OO

w/2
/cos 0dQ) = 277/ cosfsinfdf = (11.14)
0

gobooboooobooboooon

7o By(T)dy =m0 (%) (A1) foo 22 (11.15)

= fgrcz%T‘l =oT* [erg/s/cm?]. (11.16)

0000 f°23/(e*—1)dz=71/15000000 00000000000
0000000D0O00D0O0

0 =5.67 x 1075 [erg/s/cm? /K] = 1.03 x 10** [erg/s/cm? /keV?]. (11.17)
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O000000000000000 L=47R%sT*0000

1/4
~ L
T ~ (47rR20)
~ 10%® erg/s L 1012\
™~ \ 47(10km)2102% [erg/s/cm? /keV4] (1038 erg/s) ( R )

~ 2 keV (m)w(w};m)m. (11.18)
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00000000000 00000000000000000000000
00000000000000000000000000 (00000000
000000)0000000007.200000000000000000
D00 Rs=2GM/c200 00

0000D000000000000003R 000000000000
000000000000000Y0000000000000000000
00000000000 3R000000000000000000000
000000000000000000000000 27r(3R,)?2000000
0OMODOODOODOODOOODOODODOOO0D0O00000000000
0000000000000000000000000000000000
0oQ

4 cGM
LEdd::‘Zlg“"Q52W(3f%)20{r4 (11.19)
K

81eV=11604 KOUOOO~2keVO0O23000000000000

‘00000000 X000 X OOsoft X-raysd OO XOODO X OO0 hard X-rays 0O
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0000 R, =2GM/A 0000000000000 00000O0OOOO0OOOOOO
00000000000000000000000 mO000000 MOOO 000000
00000000000000000000000 gme®-G¥2=0000v=+/2GM/r0
000000000000 000000000000000000000DU0oooooog
00000000002GM/?0000000000000000000000000000
ooooDoOoooooo
N0ooD0DO00000000D00000000000000000000000000
oDooDoo
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gbobooboboob

3\ /4 —1/4 ~1/4 —1/4
Ta|-S <2wa> <A4) ~1 keV ( M ) .
180k C2 M@ 10 M@

(11.20)
00000000 (00000000)00000000 ~10M,0000
00000000000000~1keVOOOOO0O0O000X0O00OO0O

gbobooboboob
ubooboboboobobooboobooboboboobobon

00000000000000000000000000®0000000
b ~1l0evOODOOODODODODODODODO
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