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The Nobel Prize in Physics 2011

“for the discovery of the accelerating expansion of the Universe
through observations of distant supernovae”
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| Saul Perlmutter Brian P. Schmidt = Adam 6. Riess
- | Lawrence Berkeley National Australian National University
Laboratory
1/2 1/2




YHUBEpCanbHOCTb U «3HAKU»
@yHaaN\eHTaanbe B3AUMOAEUCTBUU

. (+/-) keapKu U rNFOOHLT
! CvunebHoe

(+/-)
3N1eKTPU4ECKU 3apaXKeHHble
4acTUULL, POTOHLT

(+/-)

BapuoHbLI U NenToHbI

| DNeKTPOMarHuTHoe

Anekrtpocanaboe

paBUTAUMOHHOE (+) sce cywecreytowme
yacTuubl (U3BeCTHLIE U

Hew3eecTHuIe)



-

<I>oprI MClTepl/ll/l BO
S ‘"*'Vﬁﬁ? =

- A%
- - - - 2 ) - J‘_-
= A =~ v ‘ “. ¢ ¥ .
. - : - :‘ . -y j?- (_ .,‘.1. .\A. p .‘Il"’
- - - o y - .
- ¥ ol .".,’ A, ’ — i .f‘u' ~ »" 1o A =AY
¥y A A N, v DR
S~ - o
. ot e S RN 24 S AT g

Radiation:
0.005%

oo Chemical Elements:
Ll (other than H & He) 0.025%

Stars:
0.8%

H & He:
gas 4%

Cold Dark Matter:
(CDM) 25%

Dark Energy (A):
70%

+ inflationary perturbations
+ baryo/lepto genesis
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- | The Supernova Cosmology Project (SCP) was initiated in 1988 by
& Saul Perlmutter of the Lawrence Berkeley National Laboratory

(LBNL), USA, with the aim of measuring the presumed

| candles. i

decelerﬂflon of the Universe - using SNe Ia as standard

do = _aH2

: Prompted by the success of the Supernova on Demand strategy and

motivated by the importance of the quest for g, Brian Schmidt
of the Mount Stromlo Observatory in Australia and Nicholas
Suntzeff of the Cerro Tololo Inter-American Observatory in Chile
founded, in 1994, a competing collaboration, consisting of supernova
experts, backed by the renowned scientist Robert Kirshner - the
High-z Supernova Search Team (HZT). Over the following years, the
HZT led by Schmidt and the SCP led by Perlmutter independently
searched for supernovae, often but not always at the same
telescopes.




TTpakTnyeckue nsmepeHus

INTENSITY

Figure 4. Supernova 1995ar. Two images of the same small 1,2
piece of the sky taken three weeks apart were compared. Then,
on the second image, a small dot of light was discovered! Its

: 0,8
status as a type la supernova was established after further
observations of its light curve. A type la supernova can emit as

much light as an entire galaxy.The light curve is the same for 0:t |

all type la supernovae. Most light is emitted during the first few \

weeks (see diagram to the right). 0,0 '
0,2

-50 0 50 100 200
DAYS

Crucial were the light-sensitive digital imaging sensors - charged-coupled devices or CCD - the invention by

Willard Boyle and George Smith who were awarded Nobel Prize in Physics in 2009.
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Figure 2. The left-hand panel shows the results of fitting the SCP supernova data to
cosmological models, with arbitrary yr and Q, [28]. The right-hand panel shows the
corresponding results from HZT [27].
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Supernova Cosmology Project - ' Supernova Cosmolgy Project
Suzuki, et al., Ap.J. (2011) Suzuki, et al., Ap.J. (2011)
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Millennium Run:.
10.077.696.000’particles . /

SpAROALeE al, (2004)
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YckopeHHoe paclwupeHue BceneHHou.
TemHaa SHeprus.

(ob3opras rekuus)
A.B. Heanvux,
DITTH um. A.P. Hodpgpe PAH
2012




