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The Standard Model

Content of the Universe




Credit: Claire Lamman
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w > -1 (Ratra & Peebles, 1988)

w < -1 (Caldwell, 2002)

HoR WG REE: w i -1 (Zhang’s group,2004)

Slide credit: Gong-Bo Zhao
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at Kitt Peak
Observatory

Credit: DESI Collaboration/KPNO/NOIRLab/NSF
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Baryon acoustic oscillations (BAO)
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Two ways to study dynamics of dark energy

* Indirect: get features of w(z) directly from distance measurements

v': cheap; no data combination needed
X: no w(z) derived

* Direct: reconstruct w(z) from observations
v': show w(z) with details

BAAHE. EESH

REHE. €ESH

X: expensive; usually requires datasets to be combined

Gan Gu, Xiaoma Wang, E£E{&, Gongbo Zhao, +DESI S§E4H, arXiv: 2504.06118
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Probing dynamical DE from distance measurements
(Gu et al, 2404.06303; Wang et al, 2404.06310)

DA(Z) 1 2 1 3 1 4
1 + Zhu et al, 2015
D ,ﬁd( ) = Q) ( + a1+ 2&2.’17 + —a3x 9 a4 (Zhu et a )
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S(a) = A H*(a)a® = B X(a)a® +C
A =13 B=AH}(1-Qu), C = AH}O X(a) = ppr(a)/ppr(l)
So(a) = a’ — 5 [S(C;),(_l)s(l)] =q° X(Cg?j’)_ ! 1
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92(0) = —5gi) =¥ " 350 L
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Two ways to study dynamics of dark energy 25

* Indirect: get features of w(z) directly from distance measurements

v': cheap; no data combination needed BAEMIE. EHSh
X: no w(z) derived

* Direct: reconstruct w(z) from observations

v': show w(z) with details B E0

X: expensive; usually requires datasets to be combined

Gan Gu, Xiaoma Wang, E£E{&, Gongbo Zhao, +DESI S§E4H, arXiv: 2504.06118




Varying EoS :
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Varying EoS :

I DESI DR

w(a) = wytw,(1-a)
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Varying EoS:  Ww(a)=
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Varying EoS:  w(a) = wytw,(1-a)
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Varying EoS : w(a) = wytw,(1-a)
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Varying EoS : w(a) = wytw,(1-a)
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Go beyond the phenomenological ansatz
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Golden age of galaxy surveys

DESI, 4m (2021-2026) Euclid, Space mission (20234

* EDR: 1% survey, July‘21

« DRI1: April24

* DR2: March ‘25

* Data Collection of Y5

* 14k sqdeg. one year earlier as expected

DESI-ext

21’22 ‘23 '24 25 26 27 ’28
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