Review of 7S-Z power spectrum produed by primordial
magnetic fields” Hiroyuki Tashiro, Naoshi Sugiyama

Jdobooobooobobobobobobobobobooboud

23080310



g d

goobbbbobobobbbbbbbboobouodduuuooooooooooooon
gboogobuogbbuoobbobuobbobooobuoouobbooboooon
gooobbobbbbbbbbbbbobobbooboobouooooooooooooobn
OO0D0000o0b0o0o0oobbo0oboboOobOoOnOnSunyaev-Zel'dovichOD OO O OO
cMBOOODOOOOOODOOODOO



010 00
1.1 OOODO ..o e
1.2 D00O00D00000000 ... 0000 o oo
1.3 DOO0000000 ... e
1.4 S-zOOOODOOO0OO0OO0O0 .. oo

020 00



10 Ui

1.1 0000

godddddddodtoddoododdddoodooooooooooooooo
gbooboobboobbuoobbuobuogobbuogubogbooobobboon
goddddddododoootooodooooooooobbbbbobbbbbbn
OobooboooobbOoooooooobboooobooboooooeoeMBOOOO
00000000000000000000By > 7x 107Gaussd By > 1078Gauss 0
ooooooosZooooobooooboooobooooboooooboooboooogo
000000000 =0.70 (Hy = h x 100 Km/s - Mpc)O Ty = 2.725 KO Qy, = 0.0440
OQn=0200 os=08000000O00000 1000000

OO0000 pO0000O0OO0O ByOOOobOooboobOoOoobOobboOobbooooboOoo

—

B(t,7) = fggf)), (1.1)

gbbobuoooobbbuooobbbooooobboooobbboooon

BBy () = ZhsE -k (5, - e w2 (£) )

gboobodboobbooboobobuoobboobuoobbogbooonoboobn
Ooobobobobobobobobouooooooo ADOobOboboboobobo
ooboooboooooobooboboboobooooboo aobooboboobboobogo
HEN

B2
(27)2\3

B2 = (kX)) "T((n + 3)/2). (1.3)

O000o0Ooo O RtOODOO

1.2 000000000000

googobogbbodbbooboouoobboobboobobooooboo
OO00Orecombination0 000000000 DOOO0OOOOOOODOODOOOOOOODO
googobodbooobooboboobboobobbooboobobooboon



gboboboogooboboogogoboon

tr l
—2 2

oooo¢0ooooooooobooogooon ,oooooooooooooo L, =
l/n.or 00000 (14)00000V,0000000000000D0000DO0DOCOO
Va=B.//4rp, 0000000000000 O0ODODOCOOOO0OO00OODODODOCOOOO

_ 2/n+5
B\l / h 1/2 120, 1/2 »
ko= |43 (2] (X Mpc?., 1.5
[ <1nG) (0.7) 0.021 pe (1.5)

gooo

1.3 000oooobogo

gooobobobbobbbbbbbbbbbbbbbbbbbbbbbbboooao
gbobooobobbogooboooobbbooobbboobbobuooobobbod
gbboggbooobouooboooboboooboobboobbboboobboon
gboogbobogobbogbogobbogboobboobdgboobobooboon
OcMBOOODOOOSOzODODOOOOOOO

gboogbodboogbobuogbooobuobboobooogboobobooboo
gbobbobdgbboobodobbuoobbdobbodoboboobboobboon
gbooooo

625b a 0oy, T
e = 900 unG i, + pada) + S(1,), (1.6)
(t7 x) - 47pr0a3(t) ’ ( ' )
825d a 004
5z = 2. g TATG (P + pada), 18

O00000O0ooooooooooooO Sit,z)0Dooooooooo0o0obO0dOobOoO
Ooooobooooooobooooooooooooooooboosobooooboooo
OOoo0oobooboob Sogbooooboooobooobooboobooobooogo
gbogbbodboobbodboobbooboboobboobbbooboon
goobodgg

§p = Dsp(t)3,(t;) + Dy (8)E2S(#:, 7), (1.9)

O00000000Ds,()D000000000000Dy,(t) 000000000000
gbboodgbbuoobbooobbguuobboobooobooobboobboon



1 R T T T -
baryon Dy =w=es e
§ dark matter Dyy —— .=,
Q 0.1L total
s | e
® o
—
= 001}
3 ;
@] o,
fae .
an ':'
0.001}§ 7
1/
i/
. !
I 1 1
1000 100 10 1

redshift

U l.l: 0odbougbooobobogbodgbogbobobobbobooboooon
gbbboodobbbuoodobbbuooobbboooobbbooobbboodobo

gbobobodd ¢ =¢t, 000ugoooboogoooobooggn

Q|9 7\ Qi /t\Y 3/e\NTY 3 /Q, + 50 Qy '
D (t) = -2 | Z (2 i () 2 im T e [ =
i [ < ) Y, (ti) 5 (t) 2 ( 2, ) g, (ti> ’

(1.10)
DMd(t):gb [% <£>2/3_9(£)_1/3+§(é)_l—i—l—;—?)log <§>] (1.11)

gooo
gboobogbobuogbboobboobbogbbobobooobuoobooboo

gobbooggboobuooooboboboooobobooboooobbbooooooobo

Py (k) = Psp(k) + Parp (k) = (10sp (K)[*) + ([0mp (k) [*), (1.12)
goooooooo
Punth) = (s ) Dol (6 (1.13)
gooo
I2(k) = (V- (V x By(Z)) x Bo(T)]). (1.14)

000000000000000000000000000000000000000
000000 ki <k OO |[k—k|<kOOODOOOOOOO



10 T T T T

. By=3.0nG, p=—29 -w-en-
. By=20nG, n=—29 ——
" By=10nG,n=—29 — —
B,=10nG,n=—26 —--
By=10nG, n=—23 — - -

12 13 11 15 16 17
log(M [M:])

012 0000000000000 bobobooooboboboooooboobobboooon
gbobobooodbegnbnon

oobogbobooobobobboboobobobobooboobooooboogn
gboogbobodbbobuooboobobuoobbooboobbogbooonoboobn
obooobbuooobboobboobboobbooobooobboooboo
gboogobobuogbbuogbboobobooobouoobooboooboooon

0000000
_ 2/n+5
B 1 h2Q). 1/2 )
bty = [13.8 (—mg) ( R ) Mpe ™. (1.15)

gbobobooogbobobboodeoonbo

o?(M) = / dkk*Py(k)W (kR), (1.16)

window function 0 O top-hat window function 00 0 0000000000 OOOOOO
000000000 0g=080000000000000 k/k.<1000D0000O
0000(1.14)00000000007%(k) ~aB> 0kt L g0 00000000
0000000n<-1500000000000000000000000000DOO
000000 0oOooo00

14 S-Zz0000000000O0OO

S-zZ0000000DbO0ob0Ooobogoooo

eV dn(M, z)
=g dz— [ dM—"""L |y, (M, 2)|? 1.1



DDDDDDDDDDDyl(M,z)DDDDDDyDDDDDDDDDDDDDDDDDD
000000000 halo-haloOOOOOOOOOOO
mass-function 0 O Press-Schechter 0 mass-function 0 0 00O O

dn(M, z) \/§p de Oo 52
et L2 A i Dl 1.1
dM A M\ oM, ) M) P\ 200, 2) ) (1.18)
gobobooodbbbesooobbboodbydobbbooonobDbOyd
drrg [ sin(lz/ls)
= dra?y(z)———> 1.19

O0000000000000000000z=r/r0000-,,00000000000
gboooodgn

0000000000000 0y(z)ONFWOOOOOOOOOOODOOOoooooo
goobogbobobobobobobiLoboboboboooobooboboobobo
gbobododg2.0b000bboooobbboooobbooobobobuooobbbod
3.00000000000000000DDyY(x)00D0000O0ODO

y()

= 1e(0)77(0)Ygas (), (1.20)

000O0y(z)00000000000000n,(0)000000000007(0)000
0000000000000000000000000000000000

oo () = {1 _gy—1 {ln(l +¢) 1 }1 {1 _ M} }1/@1) 7 (1.21)

ey c T l+4c x
M Tyi AN c? c 171
. =301 vir fpy 1 1 B _3
ne(0) =30 (1014M@><1Mpc> (Qm) ygas<c><1+c>2[“( o) 1+c] I
(1.22)
M T -1
T(0) = 0.88 vir keV. 1.23
(0) ”0(1m4M@> <1kﬁm> eV (1.23)

gooboooobbbud~yoobbboooobbbod .0

v =1.137+8.94 x 10~ ?In(¢/5) — 3.68 x 107%(c — 5), (1.24)
Ne = 2.235 4 0.202(c — 5) — 1.16 x 1073 (¢ — 5)%. (1.25)

gooo



20 OO0

gbogbbodboobobuodobboobooooboobbooobobooboo
OOooooooobDobobobobon ke <9%S0O00b0b000Rn=-2900000
By, <20nGauss Un=-2600000 B, <10nGauss DOOOOOOOOODO
BBNO CMBOOOOOOOODODOOOOOoOoOoooooOooD



1078 ‘
0s=0.9 — — primordial  ------ By=301nG = =
0s=08 ——  ACBAR  swxen  Br=20nG wevns
INE By =10 NG =
N
1077
=
a
=
O
=
10—10 |
_|_
=
10711 \
1000 10000
[

U21:000000b0bb00d0oboboooobboboooobood



