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Observational constraints of cosmological models with variable equation of state
(fEAIE®, E. P. B. A. Thushari)

We have constrained a cosmological model which is physically reasonable, mathematically
tractable, and extend the study of the dark matter models to the case where the equation
of state (EOS) for matter and dark energy (DE) vary with time (J. Ponce de Leon 2012).
We focus on how the evolving EOS for matter and DE can modify the standard cold dark
matter paradigm constrained the parameters using type Ia Supernovae (SNIa) observations
in the redshift range 0.01 < z < 2.This model is containing six inherent parameters K, 3, a,
w, v, and n. Parameterization accommodate an alternative cosmological models. We could
identify dark matter and DE density evolutions approximate to the cold dark matter model
at the early universe or low redshift range and significantly differ from the high redshift range.
We investigated for the certain values of parameters like a = 1 and n = 1/3, matter mixture
recover their individual identities and separates into radiation and dust. When z < 1 DE
becomes dominant than matter and at that stage we could observe some transition from dark
matter to DE dominant eras. We constrained the model with minimum reduced x? = 0.99
for —0.1 < w < —1.5and v = —-15forn =1. For n = 0, w = v, n = 0 approximates to
the ACDM model. To constrain these parameters we fixed K = 10, 8 = 20, a = 100 with
considerable reasons. Since these alternative models with different parametrization are really
affective in the high redshift range we will focus on CMB observations to constrain this model
for future work.

BEEREROBHEZEHZEBELE XBNA—X FETILOEE (BALEE, ITHESX, REFES)
FEELREEEDHERICEBWT, KEEENOKEEMM 28 L CHETE~WE N KEE
TH5ZE (HERE) | i@X%wabk@inéﬁ%#t_é_&ﬁﬂEnTméo_n
FTOXHMNAN—A PRI al—rarCIIEEEERIIIE-ETHILERESN T, L
2> L X A0 O 1T S PEE RIIRE S FHZEENT 5 2 &#ﬁ%ﬂfwé FZTZOEERE
EROFFMACER L THEEZTT - 72,

FT, TELHLETBLENRGHES T 2EEEERLGL700, 1IRTTOBEMNEY I 21—
Ta rEWHHE L RRREIR 21T o 70, TORE, EFIREN LR Z MO HEDL LT, 1)
@;ﬂ&b<%@ﬁéﬁ%#%%htoL#L:@%%ﬁikéﬁ@%ﬁﬁ@%;ﬁﬁ%ﬁ@

1 RTTACDT=DITIE Z S T2 IEMERI2 L O TH D alfEME D D720, 41k Z ORI YEAIC %
MR ONE D DREREE T DMERD D,

S BT O A iR < SR EE :~h%%wf'ﬁﬁwﬁié T RMEEREEY 5 2 Tht
BafiTolz, 72120, AR L7z KO ICHEEMNBEO T I 2 b—y a URERIIMER 2 240 E 9
WM BIRNTZ8, 2 TIRIER ICHME CRMAB T 2 BRERE 5 272, 5%IZZ0
FHERER E X A—2 NOBHIFER & i L CiEmT 20 E R H 5,

REEENHELLBHFEOBENMTRERICHT S 3a RU 12C(a,7)10 BRIGEDEZE
(FEAER, /NIPREE, 35Hh.2 77)
2009 1T Ogata et al. 12 X > TH L < triple-a (3a) UGH (OKK S=) BRIz, Z
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DESZIFERENTAY 7 LRBENS X 210 THERD b O (Fynbo et al. 2005: Fynbo i
)LV 10° FRERE WV, ~U 7 LARBEEPE T 3a G E WA THEETH D 2C(a,y)50 12, 18
BELICB T2 EERTHETHD 2C L O ICHL I BEERSTHINANEENH D, T2
T, 3a ST OKK UG & Fynbo MUGH %, 12C(a,y)'90 SISV Tk CF85 (Caughlan
& Fowler 1985) & Bu96 (Buchmann 1996) A H L, 15-70 Mo O KREEEIZIIT D ILHA K
[ZOWTEEEL L BT RIBROHRE TR WVERZ T LT,

OKK % fv 7z 15-25 Mo OET /L ClE, Ne REEELREIZ W T a7 O LTl e g TRREE
WIRED E VI IERDHE L ITRRDFER -T2, T, BHEERE TSN D RE LB
F O OKK FUSHEDOGA B Z K& < ERlo72, 25 Mg E7 /L TILBH2EE COET
FOMRIHE ETT > 72, He REEFFIC OKK SUGFE TIX 12C 2NBENC/ES I, £ 045 160 284
HEWVWIFERNE LN, TOHOBREERBETHL ZNODOEENEN, MEREN LA BITH
b % 7n EHEAL D BB T OMEEIC B A 5 2 5, OKK ISR E V5 & HH 213 Tt
END Si LV TEROAEMRBENR RV £ D, Fi, RIGRIZ X - CGEHTRBRIERTOIE
e BEREIOREONEEN, ZOBEOEVDEBHEERE CAREND p tEOAEREICEK
BrB 2B EBgnoT,

EvIN\URFRERICHITSH CNO ML (BAER, FAEYR —BaE KRL)

FHYMNE > TS mRARIC L > TR E 2 ek, ZO%ROFHEOFEELEZRET D
TLOOEELYEETHD, KT, CNO MIZFH IR 5 Poplll £DFEALIZx LT
WA 5252 LN yino TEZ, IHEOHZEIZ LUE, CNO/H ~ 10713 D CNO MFE(E
TR, TOWEITEEE S5 % 9 5, BHEINCLNIE, CNO/H ~ 10713 DL_Eo CNO 2358 #)4]
CBEICAHFE L TV IR PRIS TS, ZHUSZ, Bl 5122o0T C/0 s 5
T AN D Y, B S 47 Metal poor star D72 2L [C/O]gps ~ 0.35 £ 0.15 FREEIZET 5
b OVFIET DEDRMER SN TND, L L, irFEOBR ORESCEmOERIZ S b 57,
FHIMNZ I T 2 EEE L) DHEE D CNO FEEES C/0 b & B ORI F & B3 FET
D, ZOMEEMRIT 2 AREME L LT, ITFERAACIFRMTON TWAIE—RRET L EZBE L
Teo 7 U7 N ETO 464 #4578, 5516 O SUNKEEEIT KT 2 Hofi DRSO 2 81 UL EL D%
FERAFPEICOWTIHE Lz, ZORER, 2 ET2HAETHo T By 7V NV nRARE
FTC/OEBITE D LD 7T A—XERIFFHEET, Z O/ MBI [C/O] thmin ~ 0.61
Tholz, LNLERD, SEOETFTNVHETIIIEHEOEEZE L TRV, IEHIC XL 28
B2 LT C/O WD B AREME D B 5, F7-, B HEAURH RIER A & hiE C/0 L
DD T DHEN o> TNDLDT, ZORELEBEETLINERNHD EEZDLILD,

X#ErSUoOoT Y FOBAEPEFEDAHIBRE (BALE, BFHEME, REBHES, WHRKH)
Bz 7p=a— MY J EHEFE O mTREMEIZ DT, IS H P - BT RS 5 2 i R O B A
HAWTHIZEN 2 SN TE N, EERZRTHHEFRIERT5 2L TH, 20X ) 2iEimid
ARECTH D, MNLHPEFR L DR EZRIBEVTIEEDE PP EOT XX —FIZRD LD
ZETHDH, EFETIE, X ET Yz N OB OBLGE R O T2 ONEN RE D
SENDE IR0, ZONEDFHHD—>L L crustal heating NELZ I NTZ, IHIZ==—}
U/ iHEER & OB EIZOW T HEEGRNA IND L 51T oTWD, ZDfbim e LT, BllIfE%
BT 2 72D, O THHIFEO K E ) dirtect URCA IBFENMELTS L Xz n, #EimaE I
R ET VIR Thole, Fa T —RIERERDRZ I AT g T 2o E FIREE K
D, FE O YEE OBLAE R & Fe~To, BRI fE O =3 /bF —[d Haencel & Zdunik (1990) @
crustal heatin Z H\>, == — U /43 Muto et al. (1993) (2 K > TEHR ST/ 31 Ak
s URCA e 2 H iz, EORER, <A F RIS E D =2— MU BN #E & energy gain %
BRE LR AR E WD Z L2 X5 T, Heinke et al. (2007) QBT — & QRN TE 7=,
PRV BT & 72 pion #8ffs URCA i#F2E L 0 & WA & direct URCA B2 IFMLE Tl
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7 AR BRI AR CIIIEER IR G S R T 5 2 E MBI D EN DT D, FEER R
7, FROHEIT B OERE DN =2 — Y VIR T = X L BRI S5 MK (clumpy)
ZROBSICMEIRAICED X ) B e METHhE_ 5720, BT 1987TA OFEET L
R — & L L, BRI MRS, B IR % sinusoidal IZ2L & 72 clumpy 1823 %% 2, flii
WREOREAZ BB T HEANE CEFHE L, TOMKE, 850 clumpy 83 TIN5 R
55 SONi OEFE & FH 20 —J7C, 58U clumpy 572 SIXARETH D Z £ o1z,
HAHTR 1987TA O RIER A D= A LB LU THIBRZR T Z &2 5, Lo Lan bS5 E 0
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ERXIFEZ D ANAMEL & D,

Collapsar DEFEMRBEBN DTV 7 O—IZEITHETRER (BAIERE, /NFHE, & HE)
LV EVWITEROEMIEFED—>THh D r-process DEIFEKIKIIRTARHA STV, AR
TIX, DM & LT collapsar EFEEN D, BEOEJFAE A 1 = X AIZFHFH LT, collapsar &
1%, 26 Mo X 5209 HLEHCTHEERL TWD b ONENREZE - LR, 7T v 7 h—
NEBEMBEDORENEDL LV DO THD, ZOMBNITER - @EEICRD 0, B
£ o T r-process IZHF] & S5 BRI 7R BEN FEBL 5 AlgetEn & 5, % 2T collapsar
DAY I 2 —var AR Iab—va i Tot, ik Ialb—va i, BIED
[FlEs & BN CTE S HMEORE SOMEENRTA—F L L TTo 720, FIET X TOETILTH
R« B EOMBEANER S AVHYE R 2 E NN S D 2 & Z2END T, fi TTHEREK
DI ab— 3 T, r-process JLHENLEITEMR I NI, Z OFALLIZREE R & i L
THEH A< 130 DILENHE L TEY, SBOET VT weak r-process IZFHHTHHD L b
Mmolz, F7z, collapsar DML O T 7 b7 v —{FH »~<f 3 —A& MIFED hypernova (272
% &\ 5 READ MacFadyen & Woosley (12 K> TR S TWAH N, ek OE T /LTI, hypernova
THHEND L7 ZEO SNI AFHBTLHZ LI TET, L LABHE L L TUIHVET LY
HoT,

R-process ETHRERKIZH 15 neutron-induced fission D&
(FEAIER, /NEFRSEL, MRS,

FPEF R 7R BREE CEBL I 415 r-process HILHE A AIZF) T, neutron-induced fission (o
fission &V &R ZRITHEMBUCREREEL 52 5 LEZ BTV 5 (Panov & Thielemann
2003, 2004; Martinez-Pinedo et al. 2007), % Z T, JLEAMR Y 8T =7 IZZDFEAZITV,
T 2% OE T /L (Nishimura et al. 2006) & AR 41TV % neutron-induced fission O < )ix
F (Panov et al. 2010) % AT, neutron-induced fission 23 e f& B 72 JLRARRIZ G- 2 DB %
AT, BHRBEROET MIBWTUIZ DRI/ NI Do Toid, L0 ikl 72815 Th
¥ neutron-induced fission DFEEN K E W& TR SN L FHETFREEDOET AT OWTIEFHA
DVENRD D, SRFTHEEZITNEDORBELTD,

ERRXFAREOFERABEL 740 —T v 7 (ILH)

FWF A LR —)VCHEEET D 158 RIK) OWFRAED TV D, FEFREE TIor &,
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7, BERRIE~OFEHANEZHET 5 & & b, CBAT O AR T 5,
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T AR AR W T2 RIS =7 — # N — AR ILED, I FTREIC 72 0 e 218 OV C
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D56, M EBREIZ OV TEREE - B HINEZIT/e o7, IR, EBEOEEZD I L,
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DOE &L, #& TeV 205 100 PeV fEEOHPHIZH 5 EMEE S, LHC TO
EERLTEE L, — 5T, BT 2 v 4Rk, LHC BNEET
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NIBIA Y =R T 4T oY —LEmAH LTy TOTa—0 7 -
Z2F ¥ o RVEKEERHT & T — 2 IUE - BRI I 2 L —3a LG -
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0 A—ZOF—ZNEZRORKE 7T A« R V&L FETHEG L, Vol —
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TEY, EOEOITIT I RTINS LS NTEMR I 7 Y A —Z DB L 7
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i, FREARREO BEEIEEE I B A M, I & B O B A
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D LA YESLTVNYA KR T DIRFIEE T~ D720, EIZv Y a3y K
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LZBAFE L TWD RA > DESY #H580T & LET1T o7z, 11 HIZIZA A X
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% WA TR E 2+ B0, b v 7 ADRREICKT D RIFE & 7
X2 D10, IREORMIZE W W DO h 7 T VITHE DT T DT %
AL, ;@ﬁf( XV, by ADRRET— RPEERR O FHEN ST
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1ToTz, TORER, BE-METH - F A JA X ZAFIv 7LV R

79
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International Workshop “ Nano-Spin Sciences ” , Karatsu, Japan, (Feb. 2015)

Enhancement of thermal spin signal and suppression of anomalous Nernst effect in the
CoFeAl/Cu/CoFeAl lateral spin valve:

G. Uematsu, T. Nomura, S. Hu, M. Hidegara, and T. Kimura,

International Workshop “ Nano-Spin Sciences ” , Karatsu, Japan (Feb. 2015)

Spin current reflection due to a superconducting gap in a Nb/Cu/NiFe tri-layered
structure:

K. Ohnishi, Y. Ono, T. Nomura, and T. Kimura,

International Union of Materials Research Society International Conference in Asia
(IUMRS-ICA) Fukuoka, Japan (Aug. 2014)

Highly efficient thermal spin injection using CoFeAl injector:
T. Kimura,
Nano S&T, China (Oct, 2014)

Spin dynamics in a Nb/Cu/NiFe tri-layered structure:

Y. Ono, K. Ohnishi, S. Yakata, and T. Kimura,

International Union of Materials Research Society International Conference in Asia
(IUMRS-ICA), Fukuoka, Japan (Aug. 2014)

Efficient lateral spin valve device consisting of different ferromagnetic nanopillars:
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S. Hu, and T. Kimura,
International Union of Materials Research Society International Conference in Asia
(IUMRS-ICA), Fukuoka, Japan (Aug. 2014)

Control of GdOx transform by spin-polarized nanogap electrodes:

M. Kawakita, K. Ohnishi, S. Yamada, and T. Kimura,

International Union of Materials Research Society International Conference in Asia
(IUMRS-ICA), Fukuoka, Japan (Aug. 2014)

Spin precession due to in-plane magnetic field in a CoFeAl/Cu/CoFeAl metallic lateral
spin valve:
T. Nomura, and T. Kimura,

International Union of Materials Research Society International Conference in Asia

(IUMRS-ICA), Fukuoka, Japan (Aug. 2014)

Magnetic and transport properties of submicron Gd strip:
M. Hidegara, Tatsuya Nomura, Kohei Ohnishi, Masahiro Hara, and Takashi Kimura,
International Union of Materials Research Society International Conference in Asia

(IUMRS-ICA), Fukuoka, Japan (Aug. 2014)

2nd harmonic detection of nonlinear vortex oscillation under strong RF magnetic field
based on the anisotropic magnetoresistance effect:

X. Cui, S. Yakata, and T. Kimura,

International Union of Materials Research Society International Conference in Asia
(IUMRS-ICA), Fukuoka, Japan (Aug. 2014)
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Phase-controllable spin wave generation in iron garnet by linearly polarized light pulses:
I. Yoshimine, T. Satoh, R. Ilida, A. Stupakiewicz, A. Maziewski, and T. Shimura,
Journal of Applied Physics 116 (2014) pp.0439071-1-8

Magnetization reversal and magnetic domain structures in Gd-Yb-BIG crystals:
S. Parchenko, M. Tekielak, I. Yoshimine, T. Satoh, A. Maziewski, and A. Stupakiewicz,
IEEE Transactions on Magnetics 50 (2014) pp.6000904-1-4

Writing and reading of an arbitrary optical polarization state in an antiferromagnet:
T. Satoh, R. Iida, T. Higuchi, M. Fiebig, and T. Shimura,
Nature Photonics 9 (2015) pp.25-29

=2

Ultrafast Magnetism I

Proceedings of the International Conference UMC 2013 Strasbourg, France, October
28th - November 1st, 2013:

Series: Springer Proceedings in Physics, Vol. 159 (2014)

J.-Y. Bigot, W. Hiibner, T. Rasing, R. Chantrell (Eds.)

Excitation and control of spin wave by light pulses

T. Satoh, Y. Terui, R. Moriya, B. A. Ivanov, K. Ando, E. Saitoh, T. Shimura, and K.
Kuroda
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Magnetization reversal and magnetic domain structures in Gd-Yb-BIG crystals:

S. Parchenko, M. Tekielak, I. Yoshimine, T. Satoh, A. Maziewski, A. Stupakiewicz,
IEEE International Magnetics Conference, INTERMAG Europe 2014, 9 BV, May 4-8,

2014 (Dresden, Germany)

Non-thermally induced of ultrafast magnetization precession in rare-earth Bi-doped
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iron garnets:

S. Parchenko, I. Yoshimine, T. Satoh, A. Maziewski, A. Stupakiewicz,

The European Conference PHYSICS OF MAGNETISM 2014 (PM’14), P-3-17, June
23-27, 2014 (Poznan, Poland)

Spatio-temporally resolved study of spin wave generated by light pulses:

I. Yoshimine, T. Satoh, A. Stupakiewicz, A. Maziewski, and T. Shimura,

Moscow International Symposium on Magnetism (MISM) 2014, 1OR-A-2; June 29 -
July 3, 2014 (Moscow, Russia)

Optical control and detection of three dimensional magnetic oscillations in YMnOj3
(invited):

T. Satoh,

Moscow International Symposium on Magnetism (MISM) 2014, 3TL-C-2, June 29 -
July 3, 2014 (Moscow, Russia)

Terahertz spin manipulation in antiferromagnets (invited):

T. Satoh,

International Workshop Novel Trends in Physics of Ferroics (NTPF) 2014, July 4-6,
2014 (St. Petersburg, Russia)

Spin wave excitation and control by femtosecond pulses (invited):

T. Satoh

The second International Conference on Advanced Materials and Nanotechnology (ICAMN2014),
Oct. 29 - Nov. 1, 2014 (Hanoi, Vietnam)
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Ultrafast manipulation of spin and orbital angular momenta by light pulses (invited):
T. Satoh

5 38 [] H AR 2 Tail#E 2, Symposium ”Spin manipulation using light” 3aB-1,
Sep. 2-5, 2014 (BEEFRIAKT:)

CuByO, fi g D EE L A F I 7 .
AU KRR, A. M. Kalashnikova, R. V. Pisarev, L. N. Bezmaternykh, &E#%%, &
HAMBR 2 12014 Ak RS ), TaAJ-4, Sep. 7-10, 2014 (IR S)

Observation of reflection and tunnel effect in photoinduced spin waves by spatio-
temporally resolved imaging;:

I. Yoshimine, T. Satoh, T. Shimura

2014 4 55 75 IS BRSSPI 2, 19p-S2-4, Sep. 17-21, 2014 (dbifEE K
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Ve
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SV A e A T2 ST YMDOg B b7+ L4
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55 120 [8] B A PRE S TUN B, G410-07, Dec. 6, 2014 (Z2KF)

7 MWV A BN CuB,Oy, DT ) v s A A AT I TR

AYEKES, A. M. Kalashnikova, R. V. Pisarev, L. N. Bezmaternykh, E£#%%, 1%
Kk

International Symposium on Optical Memory (ISOM) 15 Workshop, Dec. 18, 2014
(R R PEEAT BT FERT)
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Writing and reading of optical polarization state in antiferromagnet (invited):
T. Satoh
International Workshop Nano-Spin Sciences, Feb. 18-19, 2015 (Yobuko, Japan)
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VEEER Bk
TRk 26 AR A B A BUERRE S, Mar. 3-4, 2015 (RABKF: 7 — A GLSHE)
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ik
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i E . Fabrication, characteristic properties of nanostructured ferroic materials
and composites

i ffi : Prof. Pham Duc Thang

University of Engineering and Technology, Vietnam National University, Hanoi,
Vietnam
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EEP Program Seminar / ##Z5 FD

#H : Concepts of Interactive Education at the University of Notre Dame
iAN : Grant J. Mathews
Director, Center for Astrophysics

Department of Physics, University of Notre Dame

HEF:20154F 1 8 H OK)  17THpL D (—HERIFEEE)

ST - W BERERL S 2 3R (2165 5 E)

Abstract: This talk will review the history of the University of Notre Dame and its
development, first as a research university, and then as an educational institution. The
development of emphasis on internationalization and on integrating research and
interactive education into both the undergraduate and graduate curriculum will be

summarized.

B H : The teaching structure at the Niels Bohr Institute, University of Copenhagen

AT : Mogens Jensen

Niels Bohr Institute, University of Copenhagen
AFRF: 1 H28H (k) 16 :30X%kD
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