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Observational constraints on non-standard models with variable cosmological
terms (E. P. B. A. Thushari, R. Nakamura, M. Ikeda, M. Hashimoto)

We have constrained the two kinds of non-standard models with variable cosmological
terms from the observations of Type Ia Supernova, Big Bang nucleoynthesis and cosmic mi-
crowave background radiation.In the previous studies, the Brans-Dicke model with a variable
cosmological term ahas been (BDA) constrained from the Big Bang nucleosynthesis and
the magnitude-redshift relations of supernova. On the other hand recently released obser-
vational data of Type Ia Supernovae (SNIa), union2 compilation are used to constrained
this model from the magnitude-redshift relations at the present stage of the universe. In
the present studies, we investigate another non-standard model with a decaying cosmological
term (DACDM) which is defined as a function of scale factor that increases towards the
early universe. The DACDM is constrained from Union2 SNIa observations in the redshift
range 0.01 < z < 2 and cosmic microwave back ground (CMB) radiation temperature in the
redshift range 0.02 < z < 3. We obtain the upper bound of our model parameters from ob-
servations. It is find that this model is consistent with SNIa observations. The cosmological
term in that model is large enough to accelerate the universe at the present epoch. From
SNIa, we find that the effects of a decaying cosmological term on the cosmic expansion rate
should be very small, but could be possible at z < 1.5. The magnitude-redshift relation does
not change seriously with the parameter region 0 < m < 4; where m is the model parameter
inherent in DACDM. When the value of m increases, it causes to decrease the expansion
rate of the universe. We constrained the upper bound for the parameter 250 using newly
released SNIa observations; where p9 is the energy density of the decaying cosmological
term of DAC DM model. Although we succeed to obtain the upper-bound of the parameter
as Qp, < 4.5 x 1073, the predicted region is wider compared with previous constraint (Naka-
mura et al ., 200! 8, D. Puy 2004). From this result, the decaying-A has miner effect on the
cosmic expansion at low-z.

We have investigated the possible difference in the thermal evolution of the universe with
decaying- A. The cosmological term in the DACDM is interacted with photons. The pho-
ton energy density of DACDM can be changed with the model parameters compared with
SACDM for positive values of z. It concludes that the photon temperature in DAC DM is
lower compared with SAC DM in the parameter region that we used. We can obtain more se-
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vere parameter constraints from CMB temperature compared with those of SNIa. We obtain
the limit of 2,4 as Qx2 < 2.7 X 10~ (we cannot obtain the limit of m). As a consequence,
comparing with both the observations of SNIa and CMB, we have succeeding in obtaining
severe constraints for the limit of the energy density parameter of the decaying cosmological
term.
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Yuriko Sassa, Shuhei Shibata, Yasutaka Iwashita and Yasuyuki Kimura,

Phys. Rev. E (2012) accepted.

Nematic colloids - interaction between particles in anisotropic liquids:
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Interparticle force in nematic colloids - comparison between experiment and theory:
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Phys. Rev. E. 84 021704 (2011).

Temperature and confinement effect on interparticle force in nematic colloids:
Noboru Kondo, Yasutaka Iwashita and Yasuyuki Kimura,
Mol. Cryst. Liq. Cryst., 545, pp. 115-122 (2011)

Non-Gaussian athermal fluctuations in active gels Non-Gaussian athermal fluctuations

in active gelsl]
T. Toyota, D. A. Head, C. F. Schmidt, and D. Mizuno,
Soft Matter 7 3234-3239 (2011)

High-resolution microrheology in the pericellular matrix of prostate cancer cells:
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J. Royal Soc. Interface 1742-5662 (doi:10.1098) (2012)
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Physical Review E, 81 041910 (2010)

000000000000000:
oooo,0000,
0000, 51 014-017 (2011)

0000000000000000:
oooo,
0000000, 66 276-279 (2011)

EEN

(ooooooy

Structure formation of Janus particles:
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8th Liquid Matter Conference, Wien, Austria, 2011
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Takao Nagano and Masayuki Tokita,
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Cell-Sized Confinement in Microspheres Accelerates the Reaction of Gene Expression.:
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