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Nature of dark energy

Many things about the nature of dark energy remain matters of speculation.
The evidence for dark energy (see below) is indirect. However, it comes from three

independent sources. These are:l

matter_to_form our_observationally flat universe (absence of any detectable global
curvature).

It can be inferred from measures of large scale wave-patterns of mass density
in the universe.

Dark energy is thought to be very homogeneous, not very dense and is not
known to interact through any of the fundamental forces other than gravity. Since it
is quite rarefied—roughly 10-29 g/ecm3—it is unlikely to be detectable in laboratory
experiments. Dark energy can have such a profound effect on the universe, making
up 68% of universal density, only because it uniformly fills otherwise empty space.
The two leading models are a cosmological constant and quintessence. Both models
include the common characteristic that dark energy must have negative pressure.

Effect of dark energy: a small constant negative pressure of vacuum

Independently from its actual nature, dark energy would need to have a strong

negative pressure (acting repulsively) in order to explain the cbserved acceleration in
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- Many things about the nature of dark energy remain matters of speculation.
_ The evidence for dark energy (see below) is indirect. However, it comes from three

independent sources. These are:l

z Distance measurements and their relation to redshift, which suggest the

universe has expanded more in the last half of its life.
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The theoretical need for 2 type of additional energy that is not matter or dark
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matter_to form our observaticnally flat universe (absence of any detectable global

curvature).

It can be inferred from measures of large scale wave-patterns of mass density
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in the universe.
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Dark energy is thought to be very homogeneous, not very dense and is not
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known to interact through any of the fundamental forces other than gravity. Since it

is quite rarefied—roughly 10-29 g/ecm3—it is unlikely to be detectable in laboratory
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experiments. Dark energy can have such a profound effect on the universe, making
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up 68% of universal density, only because it uniformly fills otherwise empty space.
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The two leading models are a cosmological constant and quintessence. Both models

1.

McClintock, LE,, et al,, THE 2003 QUTBURST OF THE X-RAY TRANSIENT H1743-322: COMPARISONS WITH THE BLACK HOLE MICROQUASAR

XTE J1550-564. Astrophysical Journal, 2009. 698(2): p. 1398-1421.

include the common characteristic that dark energy must have negative pressure.
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Effect of dark energy: a small constant negative pressure of vacuum
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Independently from its actual nature, dark energy would need to have a strong

negative pressure (acting repulsively) in order to explain the cbserved acceleration in
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universe has expanded more in the last half of its life.
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Dark energy is thought to be very homogeneous, not very dense and is not
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known to interact through any of the fundamental forces other than gravity. Since it

is quite rarefied—roughly 10-29 g/ecm3—it is unlikely to be detectable in laboratory
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Nature of dark energy

Many things about the nature of dark energy remain matters of speculation.
The evidence for dark energy (see below) is indirect. However, it comes from three
independent sources. These are:l

Distance measurements and their relation to redshift, which suggest the
universe has expanded more in the last half of its life.

The theoretical need for 2 type of additional energy that is not matter or dark
matter_to_form our_observationally flat universe (absence of any detectable global
curvature).
It can be inferred from measures of large scale wave-patterns of mass density
in the universe.

Dark energy is thought to be very homogeneous, not very dense and is not
known to interact through any of the fundamental forces other than gravity. Since it
is quite rarefied—roughly 10-29 g/ecm3—it is unlikely to be detectable in laboratory
experiments. Dark energy can have such a profound effect on the universe, making
up 68% of universal density, only because it uniformly fills otherwise empty space.
The two leading models are a cosmological constant and quintessence. Both models
include the common characteristic that dark energy must have negative pressure.

Effect of dark energy: a small constant negative pressure of vacuum

Independently from its actual nature, dark energy would need to have a strong

negative pressure (acting repulsively) in order to explain the cbserved acceleration in
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Nature of dark energy

: the nature of dark energy remain matters of speculation.
The evidence for dark energy (see below) is indirect. However, it comes from three
independent sources. These are:l
Distance measurements and their relation to redshift, which suggest the
universe has expanded more in the last half of its life.
e of additional ene

The theoretical need for a that is not matter or dark

matter_to form our observaticnally flat universe (absence of any detectable global
curvature).

It can be inferred from measures of large scale wave-patterns of mass density
in the universe.

Dark energy is thought to be very homogeneous, not very dense and is not
known to interact through any of the fundamental forces other than gravity. Since it
is quite rarefied—roughly 10-29 g/ecm3—it is unlikely to be detectable in laboratory
experiments. Dark energy can have such a profound effect on the universe, making
up 68% of universal density, only because it uniformly fills otherwise empty space.
The two leading models are a cosmological constant and quintessence. Both models
include the common characteristic that dark energy must have negative pressure.

Effect of dark energy: a small constant negative pressure of vacuum

Independently from its actual nature, dark energy would need to have a strong

negative pressure (acting repulsively) in order to explain the cbserved acceleration in
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Dark energy is thought to be very homogeneous, not very dense and is not
known to interact through any of the fundamental forces other than gravity. Since it
is quite rarefied—roughly 10-29 g/cm3—it is unlikely to be detectable in laboratory
experiments. Dark energy can have such a profound effect on the universe, making
up 68% of universal density, only because it uniformly fills otherwise empty space.
The two leading models are a cosmological constant and quintessence. Both models
include the common characteristic that dark energy must have negative pressure.

Effect of dark energy: a small constant negative pressure of vacuum

Independently from its actual nature, dark energy would need to have a strong

negative pressure (acting repulsively) in order to explain the observed acceleration in

£ FABibtex## BfiLatex5 £ X HA B {E




EndNote X6 - [My EndNote Library.enl]

® File Edit References Groups Tools Window Help

| @unfica (@17)
il Trash )
= My Groups

(= Online Search

€ Library of.. (0)
@ USTA (EB.. (0)
€ PubMed ... (0)
@ WebofS.. (0)
@ webofs.. ()
more...

= Find Full Text

e  BA HEwE SIE BE SR 08

EndNote X6 | MoteExpress

Q ( ) ‘ ‘ f_‘ @‘ e‘ 0‘ Quick Search P~ ENGo to EndNote style: JRumberea 17 Export to EndNots ~
g Edit &M Citati = v o Pref
Search Whole Library [CIMatch Case [ Match Words Insert Fedi anage Citation(s) | 5 UfSelect Another Syle... @ Preferences
- 3# Edit Library Reference(s) | 25 Cdlannotated “? EndNote Help
itation »

o ) fe= e ° Record Number  Rating APA Bth .
® McClintock, J. E;.. THE 2003 OUTBURST OF THE X-RAY TRANSIENT H1743-.. 199 thor-Date
. Soria, R.: Fabbi ) -, . . gl ¢ X BibTeX Export

ria, R; Fabbian... Accretion and nuclear activity of quiescent supermassive ... 208
® Soria, R; Graha..  Accretion and nuclear activity of quiescent n ve. 213 (& é S HMC Pediatrics. 2 2t 76 3 g2 3 3 8 M40 46 48
@® Hatzimii Accreti i ies, cold dark matter models, and t.. 271 Chicago 16th A
[} Miller. ). M; Ray.. The accretion disk wind in the black hole GRO J1655-40 188 EndNate Export
® Chatterjee. P; H.. An accretion model for anomalous X-ray pulsars 36 Geology
® Narayan, R; Pira.. Accretion models of gamma-ray bursts 35 MHRA
[} DiMatteo, T; Jo.. Accretion onto nearby supermassive black holes: Chandra ... 227 N“'“be'edl
[} DiMatteo, T; All..  Accretion onto the supermassive black hole in M87 48 Show All Fields
o Yuan s Cul Ws L o . Turabian Bibliography ark energy

uan, F.; Cui, W.; . An accretion-jet model for black hole binaries: Interpreti.. 102

® Narayan, R;Yi,L  ADVECTION-DOMINATED ACCRETION - A SELF-SIMILAR ... 13 Vancouver
® Na ;YiL  ADVECTION-DOMINATED ACCRETION - UNDERFED BLAC... 11

rayan. R Yi Many things about the nature of dar ~ay remain matters of speculation.
® Marayan, R; Gar.. Advection-dominated accretion and black hole event hori.. 108
® Esin, A.A; McCli..  Advection-dominated accretion and the spectral states of.. 14 The evidence for dark energy (see b three
® Na ;YiL.. Advection-dominated accretion model of Sagittarius A 388

rayan. R Yi. m acr m Sagittarius A" a.. independent sources. These are:[lfS 3y
[ Marayan, R; Mah... Advection-domit retion model of Sagittarius A~ E.. 26 §Z
L) Narayan, R.; Barr... Advection-dominated accretion model of the black hole ... 50 Distance measurements and st the
= ey TN e tion ot = jfhones svound Pl ol e TR universe has expanded more in the ¢ B‘J gl jt%ﬁ
® Marayan, R. Advection-domi maodels of lumi creti k. 93
® Marayan, R; McC...  Advection-dominated accretion and the black hole event... 75 The_theoretical need for a typ: i dark
o Carter. J.L; After site and re data analysis: sampling. sor... 7 matter to form our chservationally flat universe (absence of any detectable global
® Younger, ). D.;C.. Antitruncated stellar disks via minor mergers 189
® Hopkins. P. F; Hi.. Are most low-luminosity active galactic nuclei really obsc... 256
@ Fiore,F;Matt. G..  ASCA observations of two steep soft X-ray quasars 222 1. Marayan, R., et al., Advection-dominated accretion model of Sogittarius A*: Evidence fo
® Brandt. W. N; Fa.. ASCA spectroscopy of IRAS 23060+0505: penetrating the.. 168
® Fabian, A.C;Iwa.. The ASCA spectrum of the z=4.72 blazar GB 1428+4217 264 black hole at the Gaoloctic center. Astrophysical lournal, 1998.492(2): p. 554-568.
@ Mainieri, V.; Bon...  Black hole accretion and host galaxies of obscured quasar... - 351 2. Marayan, R., D. Barret, and |.E. McClintock, Advection-do minated aceretion model of the b
® Menou, K; Esin. . Black hole and ients in qui e 56
» McClintock, J. E;.. A black hole greater than 6 Micircle dot) in the X-ray nov... 130 hole V404 Cygni in quiescence. Astrophysical lournal, 1997 482(1): p. 448-464.
° DiMatteo. T; Cr...  Black hole growth and activity ina Lambda cold dark matt... 77 3. Hameury, 1.M, et al., Advection-dominated flows around black holes and the X-ray delay
® Orosz ). A; Kuul.. A black hole in the superluminal source SAX J1819.3-252... 64
» Ozel,F; Psaltis, .  THE BLACK HOLE MASS DISTRIBUTION INTHE GALAXY 230 the outhurst of GRO J1655-40. Astrophysical Journal, 1997.489(1): p. 234-243.
® Lohfink. A. M; R... THE BLACK HOLE SPIN AND SOFT X-RAY EXCESS OF THE.. 410
Ll m ]
e ‘ ) The two leading models are a cosmological constant and quintessence. Both models
1. Narayan, R, et al, Advection-dominated accretion model of Sagittarius A™ Evidence for a black hole at the Galactic center. Astrophysical on characteristic that dark energy must have negative pressure.

Journal, 1998, 492(2): p. 554-568.

Showing 417 of 417 references.

[=] Layout -

2013/6/19

#

3CJE BB 30k
A& B3R

'k energy: a small constant negative pressure of vacuum

tly from its actual nature, dark energy would need to have a strong

(acting repulsively) in order to explain the observed acceleration in

£ FABibtex## BfiLatex5 £ X HA B {E




EndNote X6 - [My EndNote Library.enl]

& File Edit

References

Groups  Teols

-re -

Window Help

s ‘ Numbered

a()\amww

Search Whole Library

Match Case || Match Words

| @ Unfited 17
T Trash (o
| =My Groups
=~ Online Search
€ Library of... (0)
@ LISTA (EB.. (0)
€ PubMed... ()
& Web of 5. (0)
& Web of 5. (0)

more..

(=)~ Find Full Text

Miller, J. M.; Ray...
Chatterjee, P.; H...
Marayan, R.; Pira...
Di Matteo, T.; Jo...
Di Matteo, T.; All...
Yuan, F; Cui, W; ...
Narayan, R Yi, L
Marayan, R; i, L
Marayan, R; Gar...
Esin, A. A; McChi...
Marayan, R.; Yi, L.
Narayan, R.; Mah...
Narayan, R;; Barr...
Hameury, J. M; ...
Narayan, R.
Narayan, R; McC...
Carter, J. L Res...
Younger. J. D; C...
Hoplins, P. F.; Hi...
Fiore, F.; Matt, G...
Brandt, W. N.; Fa...
Fabian, A. C; Iwa...
Mainieri, V.; Bon...
Menou. K.; Esin, ...
McClintock, J. E;...
Di Matteo, T.; Cr...
Orosz. J. A; Kuul...
Ozel, F.; Psaltis, ...
Lohfink, A. M.; R...

e

THE 2003 OUTBURST OF THE X-RAY TRANSIENT H1743-...
Accretion and nuclear activity of quiescent supermassive ...
Accretion activity of qui e ..
Accretion disk instabilities, cold dark matter models, and t...
The accretion disk wind in the black hole GRO J1655-40

An accretion model for anomalous X-ray pulsars

Accretion models of gamma-ray bursts

Accretion onto nearby supermassive black holes: Chandra ...
Accretion onto the supermassive black hole in M87

An accretion-jet model for black hole binaries: Interpreti...
ADVECTION-DOMINATED ACCRETION - A SELF-SIMILAR ...
ADVECTION-DOMINATED ACCRETION - UNDERFED BLAC...
Advection-dominated accretion and black hole event hori...
Advection-dominated accretion and the spectral states of...
Advection-domi cretion model of Sagittarius A" a...
Advection-domi cretion medel of Sagittarius A% E...
Advection-dominated accretion model of the black hole ...
Advection-dominated flows around black holes and the X...
Advection-dominated modets of luminous acereting black...
Advection-dorninated accretion and the black hole event...
After site selection and before data analysis: sampling, sor...
Antitruncated stellar disks via minor mergers

Are most low-luminosity active galactic nuclei really obsc...
ASCA observations of two steep soft X-ray quasars

ASCA spectroscopy of IRAS 23060+0505: penetrating the...
The ASCA spectrum of the z=4.72 blazar GB 1428+4217
Black hole accretion and host galaxies of obscured quasar...
Black hole and neutron star transients in quiescence

A black hole greater than 6 Micircle dot) in the X-ray nov...
Black hole growth and activity in a Lambda cold dark matt...
A black hole in the superluminal source SAX J1819.3-252...
THE BLACK HOLE MASS DISTRIBUTION IN THE GALAXY
THE BLACK HOLE SPIN AND SOFT X-RAY EXCESS OF THE ...

Reference  Preview | T Attached PDF§| 1]

Record Number
199
208
213
7
188
36
35
227
48
102

Rating

1.

Narayan, R, et al,, Advection-dominated accretion model of Sagittarius A% Evidence fora black hole at the Galactic center. Astrophysical

Journal, 1998, 492(2): p. 554-568.

Showing 417 of 417 references.

2013/6/19

Insert
Citation =

= e L

1l w8 WA

EndNote X6 | NoteExpress

EN Go to EndNote
T Edit & Manage Citation(s)
14 Edit Library Reference(s)

Citations

Style: [ Numbered

5% Update Citations and Bibliography

% Convert Citations and Bibliography ~|

] Export to EndNote -
e Preferences
2 EndNote Help

Convert to Unformatted Citations

Convert to Plain Text

V21 1261 240 1z 1200 1B ikl 1 1f2r (0 181

1300

72

Convert Reference Manager Citations to EndNote

0 3z 34 3 3840

B FYf e

- Convert Word Citations to EndNote

ER: B
ﬁ#&)‘s)‘dﬁc

Nature of (

Many things about the nature of dark energy remain matters of speculation.
The evidence for dark energy (see below) is indirect. However, it comes from three
independent sources. These are:[l—S]

Distance measurements and their relation to redshift, which suggest the
universe has expanded more in the last half of its life.

The theoretical need for a type of additional energy that is not matter or dark
matter_to form our ohservationally flat universe (absence of any detectable global
curvature).

It can be inferred from measures of large scale wave-patterns of mass density
in the universe.

Dark energy is thought to be very homogenecus, not very dense and is not

known to interact through any of the fundamental forces other than gravity. Since it

is quite rarefied—roughly 10-29 g/cm3—it is unlikely to be detectable in laboratory

experiments. Dark energy can have such a profound effect on the universe, making

up 68% of universal density, only because it unifermly fills otherwise empty space.

The two leading models are a cosmological constant and quintessence. Both models

include the common characteristic that dark energy must have negative pressure.
Effect of dark energy: a small constant negative pressure of vacuum

Independently from its actual nature, dark energy would need to have a strong

negative pressure (acting repulsively) in order to explain the cbserved acceleration in
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