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The Nobel Prize in Physics 2011

Coa Ilepamytrep (Saul Perlmutter)
Lawrence Berkeley National Laboratory, Berkeley, USA

bpasan IlImiar (Brian P. Schmidt)

Australian National University, Weston Creek, Australia

AnxaMm Pic (Adam G. Riess)
Johns Hopkins University, Baltimore, USA

“3a el10Kpummas npuckopenozo po3wiupenus Bcececeimy
NpU CNOCHEPEHCEHHAX 3a OAIeKUMU CYREPHOsUMU”

Ceminap TepHomninschkoro ocepenky YOT, 23.11.11



[Ile Tpoxwu 1cTOpIi

*1915 — nyOmikaiiis nepmux poOiT EifHiTeHa 3 3araibHoOi T€Opii BITHOCHOCTI
*1922 — Anekcannp ®@piaman,

1927 — XKopx-Aupi Jlemetp — TIepl Teopii HecTalioHapHoro BeecBiTy
*1926-1934 — EnBin Xa001 ony01ikyBaB poOOTH 3 JJOKa3aMu po3IIUpeHHs BeecBiTy
*1938 — Banbtep banpae 3anpononyBaB BUKOPUCTOBYBATH HAIHOBI JIJISI JOCIIIXKEHHS
PO3IMIMPEHHS IPOCTOPY
*1948 T'eopriii I'amoB, Panedh Ansdep ta Pobept I'epman nepeadaunim, 1o MOBUHHO
1ICHYBaTH PEI1KTOBE BUIIPOMIHIOBAHHS
*1965 Apno Ilensiac u Podept Bynapo Bunbscon —
BUMAKOBO BUSIBUWIM 130TPOITHE PEITIKTOBE BUITPOMIHIOBAHHS

(HoGeniBcbka mpemist 1978 p.)

*1989: IIpoext COBE nocniguB diykTyaiiii peIiKToBOIro
BunpomintoBanss (HoOemniBcbka npemist 1978 p.,
Jxon Matep Tta J[xopxx CmyT)

*1992 Supernova Cosmology Project qociaiauB mepiiy HaJHOBY 31pKy 31 CBO€I MOC1IOBHOCTI

*1994 nouas podoty npoekt High-z Supernova Team
*1998 ony0J1ikoBaHi po00TH, SIKI T0BOAATH, 0 BeecBiT po3mmproerses 3
NPUCKOPEHHAM



Saul Perlmutter (1959,usa)

Lawrence Berkeley National Laboratory
50-232 University of California Berkeley, CA
94720

Phone: (510) 486-5203

Fax: (510) 486-5401

Internet: saul@lbl.gov

joined the UC Berkeley Physics Department in 2004

Educational Background
1981 Harvard Univ, cum laude

1986 PhD from UC Berkeley
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Supernova 1987a
is at the bottom-right on this imag
of the "Tarantula Nebula"
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Haropoaun

Science magazine's "Breakthrough of the Year for 1998"

2002 — Ilepamyttep — Department of Energy's
E. O. Lawrence Award in Physics.

2003 — ITepamytrep — California Scientist of the Year Award
2005 — ITepamytrep — John Scott Award and the Padua Prize.

2006 — Ilepamytrep, Pic, HImiar — Shaw Prize in Astronomy
— [lepamytTep — Antonio Feltrinelli International Prize.

2007 — ITepamytrep Ta Cosmology Project,
[IImiaT Ta High-Z Team — Gruber Cosmology Prize

2011 — ITepamyttep, Pic — Albert Einstein Medal.
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“Probably, the single most important thing about the Nobel Prize 1s

you can get better parking space on campus”






Adam Guy Riess (1969 ,USA)

Johns Hopkins University /
Space Telescope Science Institute

High-z Supernova Team

From 1996 to 1999, a Miller Fellow at the University of California,
Berkeley.

Educational Background
1992 graduate of MIT
1996 doctorate in astrophysics from Harvard University
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Brian P. Schmidt (1967 ,USA)

Australian National University
Mount Stromlo Observatory
and Research School of Astronomy

and Astrophysics

High-z Supernova Team

Educational Background
University of Arizona (1989),
Harvard University (1993)



CMB
last scattering

fraction
of a second

ears present
~200 million % _ -
years

13.7 billion
years
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Velocity-Distance Relation among Extra-Galactic Nebulae.

Radial velocities, corrected for solar motion, are plotted against
distances estimated from involved stars and mean luminosities of
nebulae in a cluster. The black discs and full line represent the
solution for solar motion using the nebulae individually; the circles
and broken line represent the solution combining the nebulas into
groups; the cross represents the mean velocity corresponding to
the mean distance of 22 nebulae whose distances could not be esti-
mated individually.

Singularity
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HanHoB1 — ocTaHHA
cTaalsd €BOJIIOINT
MOJBIMHOT CUCTEMH 31P

YepBoHuit 3cyB -
Redshift

0.3<z</.
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TpyaHom B TOCHIIKEHH]1 HAAHOBHUX

B TUIOBIM TaJlaKTHIIl € JUIIE KIJIbKa BUOYXI1B
HATHOBUX HA TUCIYOITTA

BuOyxu HaJHOBHUX HISK HE MOB’S3aH1, 1X HEMOKJIMBO MEpea0aunTh

SAckpaBa (aza TpuBae JUIIE JCKIIbKA TUKHIB
3anuT Ha BUKOPUCTAHHA TEJIECKOMNa Tpeda MmoaaBaTH 3a MB-POKY

Po3B’s30k [lepamyrrepa:

Supernova on Demand
(HaJHOBA HA 3aMOBJICHHS )




Cerro Tololo Inter-American Observatory
80 km to the East of La Serena, Chile at an altitude of 2200 metres

The principal telescopes are the 4-m Victor M. Blanco Telescope
and the 4.1-m Southern Astrophysical Research (SOAR)




W. M. Keck Observatory

LocationMauna Kea, Hawai't, USA
Altitude4,145 m

Wavelength Optical, near-infrared
BuiltKeck I 1993, Keck II 1996

Telescope styleReflectorDiameter10 m each =~ &
A

£y




Hubble Space Telescope

Launch dateApril 24, 1990, 8:33:51 am
Mission length

21 years, 6 months and 29 days elapsed
Deorbiteddue ~2013-2021

Mass11,110 kg

Type of orbit Near-circular low Earth orbit
Orbit height559 km

Orbit period 9697 minutes (14-15 periods per day)
Telescope styleRitchey-Chrétien reflector — T
Wavelengthvisible hght ultraviolet, near-infrared EEes o
Diameter2.4 m | s
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Supernova Cosmology Project
Kowalski, et al., Ap.J. (2008)
|

J& B -
45 - an
= 40 - s
Hamuy et al. (1996)
[~ Riess et al. (1996) I
Il SCP: ThisWork |
35 — )/ Riess et al. (1998) + HZT —
/ SCP: Perlmutter et al. (1999)
= 7= Tonry et al. (2003) m
|IX Barris et al. (2003) B
SCP: Knop et al. (2003)
Riess et al. (2006)
Astier et al. (2006)
Miknaitis et al. (2007)
30 | | |

Redshift



effective my

v ' | v v ' | ' }l J- - ' '_' (0.5.0.5) (0 0
3 B L e 4(1, 0) (1,0
24 § ‘ - 3- : =321 (15_05) (20
': . [ 7L y - ':: 2‘
22 2z ¥
] o Supernova ]
" 7% Cosmology :
20+~ 7.4 Project -
i x i
18 = .o'Q 1
- R ——Rg +Ag =87GT
K Calan/Tololo H 2 H H H
16 4 (Hamuy ef al,
3 AL 1996) (a)
141 . il & % & 1 1 l 2 & x % & o oo |
0.0 0.2 0.4 0.6 0.8 1.0

redshift g

HobGeniBcbka npemis 3 ¢isnkn 2011



Flat
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Universe Ql‘o

Pl = 11111
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Suparmosti Cosmology Frojec
Armarullah, et al, Ap J (2070}
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Supernova Cosmology Project
Amanullah, et al,, Ap.J. (2010)
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74% Dark Energy
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