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High-redshift 

Universe

GN-z11  @ H=26 z~11


Candidate JWST z~17 


(JADES) GS-z13-0 @ z=13

F200W(HST)>28 


Watson et al. 2009

Curtis-Lake et al. 2023

~10 hr JWST



High-redshift 

Universe: GRBs

Melandri et al. 2015

~start of 

reionisation

210905



High-redshift 

Universe: GRBs

GRB 050904 @ z=6.3

3.4d after the GRB  H~21


Detected with a 25cm telescope!

Melandri et al. 2015

GRB 140515A @ z=6.3

15hr after the GRB   H~20.5

GRB 210905A @ z=6.3

2.3hr after the GRB   H~18.4

Saccardi et al. 2022



High-redshift Universe: detections
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HUGO’s principle

The Universe is working for us



Vera Rubin Observatory

FOV=9.6 deg2


Exposures~30s

Rlim~24.5

Tandem observations

HUGO Observatory

FOV=9.6 deg2


Exposures~15+15s

Hlim~21
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VERY 
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Streams collision
VRO

HUGO

Transients detected in the NIR (H-band) by HUGO

and NOT detected at the same time in the optical (R-band) by VRO, 


with a R-H>3.5 and no optical-NIR counterpart  

are very strong high-redshift GRBs

SOXS

X-shooter



HUGO predictions
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Populations synthesis code by 

Ghirlanda & Salvaterra 

(same as Theseus and GAMOW)
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HUGO predictions

Assume: 
- 10 hr per night

- 80% good weather

- 73% open shutter time 

11.0 GRB /yr  @ z>6 
2.7 GRB/yr @ z>10 

Telescope: 
- H~21 in 30s

- Southern hemisphere

- Same FOV as VRO



Sampling a different GRB population



Current 

situation

Just one scene 
case: Reionisation

HUGO 2-yr (red)

HUGO 8-yr (Black)

Melandri et al. 2015

GAMOW paper



HUGO: VRO NIR eye
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