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Figure 1 (Color online) Constraints on the interacting dark energy

models from the combination of 70 low-redshift QSOs and 580 SNIa
(SNIa+QSO(low z)) (Hy is taken as a free parameter).
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Figure 2 (Color online) Constraints on the interacting dark energy

models from the combination of 50 high-redshift QSOs and 580 SNIa
(SNIa+QSO(high z)) (Hy is taken as a free parameter).
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Figure 3 (Color online) Constraints on the interacting dark energy
models from 580 SNIa.

©

#2 Hy=69.6kms™" Mpc™ i}, SNIa, SNIa+QSO, SNIa+QSO(K £ #%) 5 SNIa+QS O £L #)ix 4 £H 4 it M EL1F F A B 2 8

{1 PR ) 45

Table 2 Constraints on the interacting dark energy models from SNIa, SNIa+QSO, SNIa+QSO(low z) and SNIa+QSO(high z) (Hy =

69.6 km s~! Mpc™1)

¢IDE On £ w
SNIa 0.34tg:;§(la')f8§f Qo) 3‘12’:?:23(10')3:;(20') 71.20f8:f§(10')f8:§§ Qo)
SNIa+QSO 0.28+02(10)193320) 3.974081 (10431 20) —1102242(16)*047 (20r)
SNIa+QSO(fik£L#%) 0.3ltgzg(lo‘)fgéé(20') 3.56':?@9(10)3:2(20') —1.16’:8:2]*3(10')':8:25(20')
SNIa+QSO(FH4L%) 0.297028 (10)*033(207) 38758 (10)37(20) —L125410) 08 20)

079501-5



ISR REERRS Y D) R

2020 = HS50%E 7

-2.4

//
e
4

0.00 025 050 0.75

m

0

3 6

3

9

-24 -18 -1.2
w

-0.6

"
N

//“
/

e
_

0.00 0.25 0.50 0.75
m

0

3

3

6

9

-24 -18 -12
w

B4 (MK E) Hy = 69.6 km s~ Mpc' B 1201MQS0 5
580/SNTaXll #f 41 £ (SNIa+QSO) Xt # . 1 FH A5 B 2 $ 1) IR
GlES

Figure 4 (Color online) Constraints on the interacting dark en-

ergy models from the combination of 120 QSO and 580 SNIa data
(SNIa+QSO0) (Hp = 69.6 km s™! Mpc™1).

0 o
-0.6
-1.2 |
/ {

3 o
18 / |
-2.4 //

0.00 025 050 075 0 3 6 9 —24 -18 -12 -06
m 13 w

5 MERER) H = 69.6 kms™' Mpc™ I 70/ Ik 41
#QS0L 580 SNIai 4 41 & (SNIa+QSOUI L1 #)) bf #H HLAF
FHAS TS 2450 R A 45 R

Figure 5 (Color online) Constraints on the interacting dark energy

models from the combination of 70 low redshift QSO and 580 SNIa data
(SNIa+QSO(low z)) (Hy = 69.6 km s™! Mpc™1).
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Figure 6 (Color online) Constraints on the interacting dark energy
models from the combination of 50 high redshift QSO and 580 SNIa
data (SNIa+QSO(high z)) (Hy = 69.6 km s™! Mpc™").
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Figure 9 (Color online) Constraints on the interacting dark energy
models from SNIa and SNIa + QSO(low z) (Hy is taken as a free pa-
rameter).
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Constraint on the interacting dark energy from the
highly redshifted quasar data
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Chongging 400065, China

In this study, we investigated observational constraints on the phenomenological interacting dark energy model (¢/DE) and
seek the quantitative analysis of the coincidence problem on the basis of the VLBI observations of the compact structure
in 120 intermediate-luminosity quasars (QSO) covering the redshift range of 0.46 < z < 2.76, combined with the type la
supernovae (SNIa), the baryonic acoustic oscillation (BAO), and the cosmic microwave background (CMB) observation
from 2018 results. The combined analysis with the full sample and sub-samples of QSO and SNla defined by different
redshifts (120 QSO, 70 low-redshift QSO, 50 high-redshift QSO) show that: (1) As can be seen from the constraint on the
two parameters (£, w) from three data combinations, the coincidence problem is not alleviated, and the standard ACDM
model without any interaction remains a good fit for the recent observational data; (2) compared with the current SNIa
standard candle data, the combination of the intermediate-luminosity radio quasars (SNIa + QSO) provides more stringent
constraints on this IDE scenario, which further indicates the potential of intermediate-luminosity quasars acting as an
effective cosmological standard ruler at much higher redshifts; (3) there is no clear tension between SNIa and SNIa + QSO
(low z); (4) when combined with CMB and BAO observations, the derived Hubble constant from CMB + BAO + SNIa +
QSO agrees well with that from SNIa + QSO and CMB + BAO + SNIa (within 2¢7). Furthermore, the full combination
of different cosmological probes (CMB + BAO + SNIa + QSO) may contribute to alleviate the tension of H, between the
recent Planck and SNIa measurements.

interacting dark energy, type Ia supernova, high-redshift quasar data, coincidence problem
PACS: 98.80.Es, 98.80.-k, 98.54.Aj, 95.36.4+x
doi: 10.1360/SSPMA-2019-0306
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