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Flavor neutrino spectra

« Charged current

JE =AM (1 — y5)e

Ele

ZHBL T Ve DEANDNKELED

c Za— MU /IRBIEBRANRT F T L%
P

e NI WEF=EIXXTEHML TULWAEWLWESI
I F—DBEFEORMELICLY KT WL
BEIEICT b

w/ osc.
w/ osc.
w/ osc.
w/0 osc.

[ \
T T
I
|
|
1
4

K EVEHEFEFDA.]
foq = (e +1)"1 D b’é"ﬂz)

y=pa

(comoving momentum)
X : BfEEBDRNRT b T L



Flavor neutrino D 8=
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— Neg DHITHICKEL LD

N\
Case Zfin / Nott \
Instantaneous decoupling 1.40102 [ 3.000
No mixing + No QED 1.39910 (| 3.03404
No mixing + QED up to O(e?) | 1.39789|| 3.04430
No mixing + QED up to O(e?) | 1.39800\| 3.04335
mixing + QED up to O(e?) | 1.39786 \ 3.04486
mixing + QED up to O(e?) 1.39797 \@.04391/
N
Case 6pv, (0) | 0pv, (%) | 0pu, (%)
Instantaneous decoupling 0 0 0
No mixing + No QED 0.949 0.397 0.397
No mixing + QED up to O(e?)| 0.937 0.391 0.391
No mixing + QED up to O(e?)| 0.937 0.391 0.391
, mixing + QED up to O(e?) 0.712 0.511 0.523
mixing + QED up to O(e?) 0.712 0.511 0.523
Case on,, (%) | oy, (%) | 00y, (%)
Instantaneous decoupling 0 0 0
No mixing + No QED 0.583 0.240 0.240
No mixing + QED up to O(e?)| 0.575 0.236 0.236
No mixing + QED up to O(e3)| 0.575 0.236 0.236
. mixing + QED up to O(e?) 0.435 0.311 0.319
mixing + QED up to O(e?) 0.436 0.312 0.319

5ﬁl/a — (IOVa _ pVo)/lOVm 5ﬁ’l/a - (nl/a o nl/o)/nl/o




Massive neutrino spectra
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Massive neutrino D 5=
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o Negr (IflavorBEEDE & (FIF—3 | Case Zfin Nefr
QED up to O(e?) | 1.39786 | 3.04483
(Neg = 3.044) QED up to O(c*) | 1.39797 \3.04388/
€ ) _~
e Neg ~"D OSDBEREBEFHRENDSF S Case 0Py, (%) | 0puy (Y0) | 6pus (%)
QED up to O(e2) | 0.764 | 0.573 | 0.409
: +0.00095 " QED up to O(e?) | 0.764 | 0.574 | 0.409
flavor&JE & —3%
Case Oy, (%) | 01y, (%) | 672y, (%)
. ~ 7= Ny == 5:}‘:-: 7 T \L\E QED up to 0(62) 0.468 0.350 0.248
IZ\}l/f’\’ T_ZLIJ_IX— C\: ﬂ'&%—éu}_xl_@/\)ﬁ'q:’[*]'lj(/ﬁu\ QED up to 0(63) 0.468 0.350 0.248
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In ultra-relativistic limit,
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Summary
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