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HYPER-K DETECTOR

Tank:

« 60 m tall x 74 m diameter

« 258 kton ultrapure water

« 187 kton fiducial mass ~« © =<

approvedin January 2020

New PMTs: start data t&kingin 2027
» single photon detection efficiency

« time resolution x 2 SK



HYREReK:PH YSICS

* Ocp measurement
* vV mass ordering

« Supernova burst v observation

* Relic supernova v measurement

and more ...



LIGHT COLLECTORS:
MOTIVATION

* More photon detection efficiency at low energy
» Better vertex resolution, lower analysis threshold

» Higher efficiency for the neutron tagging

* Much cheaper than PMTs

« physics impact (negative)
* material selection

* mirror shape optimization

Light concentrator




LIGHT COLLECTORS:
PHYSICS IMPACT

BG event leaka
« Low-E background event leakage into FV Cherenkov Phot

« Reflection at high-energy events

« High energy neutrinos, cosmic-ray muons

« Shadowing effect for PID, nearby the wall 7
_ Shadowed by LC.
LC 1: Winston cone This can cause

more-inside vertex
reconstruction.

LC 2: Ellipsoidal



Multylayer polymeric film—__

LIGHT COLLECTORS:
MATERIAL SELECTION

« High reflectivity (>80%) at PMT sensitive
wavelength 300~600 nm

Sample DF2000MA Reflection Spectra

« Resistance to (Gd) water w/ reflectivity loss of
O(1)% loss after 5 years

« For stability of detector energy scale

% Reflectivity

« Mechanical strength for transportation

500 600
Wavelength (nm)

~ Cherenkov light spectrum in water with reflectivity

per Jsm
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« High reflectivity, more than 98% for > 390 nm

%1 photo@ns
o1 o

« Stable in water for about 10 years (tested in
GERDA)

* Metal free, non-corroding and non-conducting AlvAcTic 677233 phowm

Film 798.247 photons

18% higher
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LIGHT COLLECTORS:
MIRROR SHAPE

To develop the method to evaluate the
impact of shape

* high collection
* low reflection
« low shadowing of the PMT

Computer simulation

« ROBAST (ROOT-based simulation, for
single mirror)

« WCSim (for whole detector)




LC SIMULATION
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Parameters of LC

shape — cone inner radius - 255.2 mm
height - 114 mm outer radius - 317.2 mm



LC SIMULATION
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LC SIMULATION
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LC SIMULATION: REAL SPECTRUM

Total Attenuation Length [m]
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SUMMARY

* |t is proposed to use Light Collectors (LC)
to increase the sensitivity for neutrino
detection in the Hyper-K.

* The simulation for the single LC was done.

» LC shape and size optimization is in
progress.
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LC SIMULATION: REAL
PECTRUM

Total Attenuation Length [m] Quantum Efficiency of HK PMT (Collection efficiency included.)

e
Entries 399 es 370
Mean 410.8 : Mean 423.9
Std Dev 711 Std Dev 65.23
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“Number of photons focused on PMT| " Number of photons focused on PMT
T “from LC
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