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Observation evidences

PANSTARRS1

7’
SDSS J0100+2802
ULAS J1342+0928
J1007+2115

1 IIlIII/lI,

1 IIIIII‘I 1 IIIIII‘I

/
1 llllll/lf

- 1 LI lllll
~ O SDSS
- VDES
| 4 ATLAS
A CFHQS
1048 - DELS
= ULAS
» VHS
— = VIKING
n SHELLQ
w2
51087 b= x
| S— :
3 N
o L
—
46 | —
1046 |
-
: /
B s
/7
1045 Lot
107

MSHBH [ MO]

courtesy of L. Zappacosta

Massive quasars at high redshift
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Black hole mass spectrum
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Seed BHs formation channels
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Overview

How can we observe this population of BHs?
e Next generation of EM facilities (SKA, JWST, ELT, Athena, Lynx)
e Third generation GW interferometers (ET, CE)

e Space interferometers (LISA, Decigo, TianQin)

Aims:

e Formation site of first seed BHs

e Growth across cosmic history (accretion/merger)

e Formation of BHBs at high redshift




Overview

Aims:
e Formation site of first seed BHs
e Growth across cosmic history (accretion/merger)

e Formation of BHBs at high redshift

Valiante+21 MINRAS 500, 4095

e Semi-Analytical model GAMETE/QSO DUST (Valiante+16, 18)

e Prescription for dynamics close to merger (Bonetti+16, 18)




cosmic dawn
- 100 Myr (z=24)
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EM emission from seed BHs
Light seeds

Heavy seeds
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ET capabilities

Sweet spot to observe MBH seeds
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BH binaries at cosmic dawn

Light/heavy seed form in pristine DM halos
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BH binaries at cosmic dawn
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GW Observ
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GW Observations
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Conclusions

For EM observations . . .
If seed BHs accrete — Athena, JWST and Lynx will detect them
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COnClUSiOnS With GW detectors . . .
e LISA will detect MBHBs from heavy seed already at z = 15

For EM observations e 3G detectors will detect light seeds mergingatz>5

If seed BHs accrete — Athena, JWST and Lynx will detect them
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