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Don t care!

*Nebula.is still expanding, -
at~1450 km/s

*The source ofthe ;
,Ium|n03|ty and electrons IS
a pulsar in the centre of the _

b

nebula. =
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Don t care!

Supernova 1987A Rings

The central ring is due to
ejection by a stellar wind
.orior to the explosion

Hubble Space Telescope
~Wide Field Planetary Camera 2
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Don t care!
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- - . outer portion
. . - surrounds the
. ’ brighter inner
region lit by
. . radioactive
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Buras et al., 2003, Phys. Rev. Lett., 90 No. 24, 241101
_“Improved Models of Stellar Core Collapse and Still No

Explosions: What is Missing?”
*M.Liebenddrfer, 2004, arXiv:astro-ph/0405029

“Fifty-Nine Reasons for a supernova to not Explode”
*\Woosley:

“UNRFAEFRP R FIE. ENEEnEREHA
SRAR (B, B, X, BHRR) MARERER,
%ﬁ*ﬁﬁ L LR, EH R R R MR E ] B AR BT

(on the conference AWR V, Sep. 2005, at Clemson University, USA)




Motizuki, Madokoro and Shimizu,arXiv:astro-ph/0406303

“Core-Collapse Supernovae Induced By Anisotropic
Neutrino Radiation”

“Prolate explosions caused by globally anisotropic neutrino
radiation Is the most effective mechanism of increasing
energy when the total neutrino luminosity is given”.

The key question is: what is the origin of anisotropic
neutrino radiation ??

Fast rotating OB stars? Be stars (P ~ 1 day, V(R) ~200km/s)?

The born rate of these stars is much less than frequency of
SN!

Anisotropy in neutrino radiation may also originated from
the convection inside the proto neutron star anisotropic mass
accretion onto the neutron star
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“Surprises in the Theory of Core-Collapse Supernova Explosions”,
Burrows et al.

<THE MULTICOLORED LANDSCAPE OF COMPACT
OBJECTS AND THEIR EXPLOSIVE ORIGINS>.

AIP Conference Proceedings, Volume 924, pp. 243-248 (2007).

TR e 1% Lo R TR SR B A Y
“Simulations of Magnetically Driven Supernova and Hypernova
Explosions in the Context of Rapid Rotation”

Burrows et al. ApJ 664: 416-434(2007)
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1. Nucler Physics A738(2004)515-518)
2. International conference of nuclear astrophysics < AWR V>
ER A SFEARRE
(Sep. 2005, at Clemson University, USA)
3. International Workshop of nuclear astrophysics
(20-21th August, 2007, at Nort Dame University)
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(R Quark #H23% M, 2007)
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HRTHE

*A prompt explosion for the WS presupernova
model with 15M ; by adjusting the collapsing
velocity properly.

*A prompt explosion for the WS presupernova
model with 15M by adjusting pressure distribution
during collapsing.

Improved simulations of SNII for a Woosley’s
presupernona model with 15 M have been done,
based on the work by a Chinese group(Wang et
al., 1983-2000) and combining with our idea
above,



Calculation Scheme

(The iron core is divided into 96 layers)
(Artificially) working assumption based on our previous idea:

setting
t
h— %
Lo

V :VO When A > 1

Taking:

\V :(1+%)Vo When 0.1< A< 1

V = (1"‘100‘)\/0 When A2 © 0.1

V,: The collapsing velocity simulated by Wang et al. (fail to explode)



The radial velocity at various moment (S5 = 0.006 )

Velocity(10%mi/s)

-10 . . . ! g
O 0.2 04 06 0.8 1 12 1.4 1.6
Msolar

1:at 0.1025s, 2: when the core central density arrives at maximum

3 : when the rebounded shock wave(RSW) arrive at 8 Mg ; 4: when RSW wave arrive at 0.9 Mg, 5:
when RSW arrive atl Mg;6: when RSW at 1.1 Mg, 7:when RSW arrive at 1. 2M5, 8: when
RSW arrive at 1.3 Mg; 9: when RSW arrive at 1.38 M.



The Exploded energy when the rebounded shock wave

At various layers (in 0.1foe)
ol 0.8 0.9 1.0 1.1 1.2 1.28 1.30 1.38
Mg Mg Mg Mg Mg Mo Mo Mo
0.005 |0.00 |99 g3 |56.36 |41.42 [20.00 |7.38 [2.16 |0.00
0.006 |0.00 |18.37 |72.63 |58.31 [36.45 [21.96 |[16.04 |6.62
0.007 |0.00 [20.00 |96.01 |79.55 |59.65 |[47.21 [40.14 |[28.72

*The rebounded shock wave appears from 0.8 Mg




Calculated results
No explosion If a =0.005

Weak explosion if a =0.006

Strong explosion if a = 0.007
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(compare of new idea with the current idea)

Pressure at collapsing stage for current idea

Pressure at collapsing stage for my idea
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(compare of new idea with the current idea)

Pressure at rebounce stage for current idea

Pressure at rebounce stage

for my idea




(Artificially) working assumption

Py =

-

~dP GM d2
dr

j+l +ﬁAPj+l/2 AP.+1/2 — Pj — Pj+1

1
0.95
0.93
1.45

J
t=0
O0<t<285.755ms
285.755ms <t < 291.953ms
291.953ms <t < 292.256ms
t > 292.256ms



1. The rebounded velocity (wsiswu,)

Left: former simulation by Wang et al.
Right: improved simulation with the adjusted pressure gradient

Velocity(1 Ogcm/s)
Velocity(10"cm/s)

N

0 0.‘2 0.‘4 0.‘6 0.‘8 1‘ 1.‘2 1.‘4 186 0 0.2 0.4 0.6 0.8 1 1.2 1.4
Msolar M /M

16



Gexp /0.1foe

2. Compare of the exploding energy

Left: former simulation by Wang et al.

Right: improved simulation with the adjusted pressure gradient
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<Nature>, Vol. 464, Issue 7287, pp. 380-383 (2010)
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Figure 1| Lopsided supernova explosion. Maeda and colleagues’ analysis' of type Ia supernova observations implicates a lopsided explosion mechanism
for these objects. In the simulation shown, a white dwarf is initially ignited slightly away from the centre, and a thermonuclear flame begins to consume
the star. The burned material is hot and buoyant, and so the flame and ash quickly float upward, resulting in one side of the star being more completely
incinerated and more rapidly expelled than the other. Scale bar, 1,000 km.
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 Evidence for Two Distinct Populations of Type la
Supernovae

sPAETENY WL B angeMaghANG/apate rd/andgirecent / 7
Mﬁﬁﬁi’eﬁ%&/ﬁaa?ﬁb/r XPress 357

*Type la supernovae (SNe la) have been used as excellent
standardizable candles for measuring cosmic expansion, but their
progenitors are still elusive. Here we report that the spectral
diversity of SNe la is tied to their birthplace environments. We find
that those with high-velocity ejecta are substantially more
concentrated in the inner and brighter regions of their host galaxies
than are normal-velocity SNe la. Furthermore, the former tend to
Inhabit larger and more-luminous hosts. These results suggest that
high-velocity SNe la likely originate from relatively younger and
more metal-rich progenitors than normal-velocity SNe la, and are
restricted to galaxies with substantial chemical evolution.
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On departure from Gaussian distribution of the SN la specimen

1. LU, Lian-Zhong; Qin, Yi-Ping; Zhang, Fu-Wen, 2007,
ChJAA, vol.7 (2007), 649

“Are Type Ia Supernovae Reliable Distance Indicators?”

Used a KS statistical method to check the residual errors for two
specimen of SN la , which was taken from a paper on accelerating
expansion of the Universe (in 2005) including 71 SN la with higher
redshift and 44 SN la SN la with low redshift respectively, The authors
found that these statistical residual errors are non Gaussian distribution.

2. “The diversity of SN Ia light curves is not fully understood, and
peculiar SNe la appear to produce ~ 5% non-Gaussian tails in the
SN la distribution (Li et al. 2011)”

(in a review paper , David H. Weinberg, Michael J. Mortonson, Daniel J.
Eisenstein, Christopher Hirata, Adam Riess, Eduardo
Rozo(arXiv:1201.2434v1 [astro-ph.CO]11Jan, 2012)

(Li, W. et al., MNRAS412, 1441-1472. et al. 2011).)
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Ly AU Q) —m = —f d*Rd*n P, (n n) < AT(M)AT (F) >

C,— C{Obs 2 2
) >_r+1 l=(5—2000)

WMAP and Planck satellite have got very rich observed data.

These observed data are fitted by very beautiful theoretical analysis includingall
physical factors in some model of accelerating expansion of the Universe.

(especially, for the thintegrated Sachs—Wolfe e Sachs—Wolfe effect and the effect.)

bs _—
C,°"° =
L = 1

<(

—To Support the model of accelerating expansion of the
Universe.

It is very beautiful !

However, ......



Anisotropy of space :
velocity dispersion of galaxies for

Our Galaxy: velocity dispersion of stars in_solar neighbourhood:
o, ~ (30—-50)km/s

They are anisotropic. Anisotropy ~(30 — 50)%

The Galaxy and all galaxies are rotating. They have angular
momentum.

velocity dispersion of galaxies for cluster of galaxies:
<V>=z (300 — 500)km/s ,<V>/c~(1—-2) x 10~*

The velocity dispersion of the galaxies for clusters of galaxies is also
anisotropic due to the Clusters of galaxies being rotating.

How much is the anisotropy of the galaxies in Clusters of galaxies?


http://dict.cn/cluster of galaxies
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XAHEELRS (PHRBORE W& G FMR
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= FEBKRGEEFTH X0 FREEFalt) & FHHEH(107°)

SFHFREFFEENOEGFELND07)
(FHFREAFZTERETEM a(t)T(t) = const.)



Planck 2 2 MM 643869 & MM A £

Planck 2013 results. XXIII. Isotropy and statistics of the CMB
Astronomy & Astrophysics manuscript no. [andS'v6 ¢ ESO 2013

March 22, 2013([astro-ph. CO] 20 Mar 2013)(Planck Collaboration)

ARG S B A: WARSE RS R N\RLEN M F W IEF L.

Table 17. Orientation of the low multipoles extracted from the dierent component separated CMB
maps, obtained from maximizingthe angular momentum dispersion. The second last column
gives the absolute value of the scalar-product between the orientationvectors of the quadrupole
and the octopole. In an isotropic universe, the latter is uniformly distributed on the interval [0O; 1].

The lastcolumn gives the probability of such an alignment (or stronger than that) to occur.Method
(I,b) quadrupole [] (I,b) octopole [] ang. distance [] scalar-product probability p.21)

CR........ (228.2,60.3)  (246.1,66.0) 9.80 0.985 0.019
NILC...... (241.377.3)  (241.7,64.2) 13.1 0.974 0.033
SEVEM. .... (242.473.8)  (245.6,64.8) 9.08 0.988 0.016
SMICA ... ... (238.5,76.6)  (239.0,64.3) 12.3 0.977 0.032

MEBEHSEAD M AHERE, ERCETTFHERATRAAE
SHAEEE,

ARALB L Fm EI KA AL (§5.8-9, pp.33-36)



Conclusion

The indirect Observational evidence of comes from

observation of “Acceleration expansion of the Universe”
by fitting the WMAP ( and Planck) satellite observational
data

IS not reliable.
It has to be reinvestigated at least !

ZEBUWRAELEZRGIHAMEZER HZEEMETTFHFARESL
MO B2 R DR ERREM—R T THURZRHSHHERFMH,
(Z 5 M e384, 2015)
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