
  

Aerogel RICH at the Belle II experiment 

Luka Santelj 
Jozef Stefan Institute & Uni. Of Ljubljana

On behalf of the Belle II ARICH group



  

The Belle II experiment



  

Aerogel RICH detector

Goal

            separation @ 0.5  - 4.0 GeV - 1.5 T magnetic field
- limited space (~28 cm)
- radiation hardness  (                                 )
- covers a large area  (~3       )

Constraints

Proximity focusing RICH with aerogel radiator
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● Two aerogel layers in a focusing configuration [1]:

→ increase number of photons w/o degrading                    
     Cherenkov angle resolution 
     (due to uncertainty in the photon emission position)

● Requires aerogel with high transparency [2] 

● Detector plane covered with 2 x 124 tiles
water-jet cut tiles (~ 17x17cm) 

Radiator – Silica Aerogel



  

● HAPD – Hybrid Avalanche Photo-Detector [3]

● 420 modules to cover the detector plane

Average QE of installed HAPDs  

Photon detector – HAPD



  

Readout electronics [4]

● In total ~60k channels

● Limited space of 5cm behind HAPDs

● Variable gain (3.1-12.5 V/pC), 
 shaping time (100-200 ns)

    
    → optimization for 
         increased noise levels 



  

Performance in the early Belle II data 

Overall very good DATA/MC agreement ! 

Preliminary

Cherenkov angle distribution in  

Chrenkov ring (accumulated)



  

Cherenkov angle vs momentum in hadronic events 

Average Cherenkov angle for tracks from hadronic events



  

Estimation of            separation power using           decays

● Identify            based on track charge in association with the charge of 

● Apply selection criteria on 
     

● Only coarse/preliminary 
calibrations included
→ further improvements expected 

- likelihood for given id. hypothesis
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inary

R [K/pi] > 0.6
# of pi: 40.67 +/- 7.67

pi misid.: 0.086

R [K/pi] > 0.6
# of K: 502.25 +/- 24.05

K eff.: 0.939

w/o R[K/pi] 
selection

mass peak 



  

Summary 

● RICH with Aerogel radiator was installed as a PID device in forward endcap of Belle II

● Detector operated smoothly during the first period of data taking 

● After only coarse calibrations relatively good performance was already demonstrated
(~95% K id. eff. @ 10% pi missid.)

● More work is ongoing to further improve performance 
(calibrate for local changes of Cherenkov angle → aerogel tiles alignments, refractive index)

References:  [1] T.Iijima, S.Korpar et al. Nucl. Instrum. Meth. A548 (2005) 383
                       [2] M.Tabata et al.,The Journal of Supercritical Fluids 110 (2016) 183-192
                       [3] S. Nishida et al. Nucl. Instrum. Meth. A787 (2015)  59-63
                       [4] S Nishida et al. Nucl. Instrum. Meth. A623 (2010)  504–506 


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10

