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A05: Data Taking, Calibrations, Measurements and Analysis with 
Super-Kamiokande and SuperK-Gd 

B01: Development and testing of cost-effective, high-performance 
Photo-Detector anti-implosion covers for Hyper-Kamiokande

Brief report on 

200.000 ¥

500.000 ¥

which are follow-ups of two similar ICRR-IURP 2019 projects (the HK one had D. Bravo as IP)

and hopefully predecessors of  the two new ICRR-IURP 2021 projects just submitted



calibrations, 
detector 
evolution, etc.

neutron-tag   in 
oscillation analyses  

preliminary

preliminary

UAMresearch inSuper-K: somehighlights at a glance

P. Fernández, PhD thesis 2017Radio-purity campaign for SuperK-Gd
at Canfranc Underground Laboratory 

J. Pérez, PhD thesis 2017

local travelling funded with ICRR-IURP 2019,
ICRR-IURP 2020 was planned to use also for
it, but COVID came ….



evolution of transparency at 
different detector heights (Z)

top – bottom 
[a]symmetry in 
light collection 
in SK-V, VI

autoXenon system (~0.08 Hz) and Cf-Nickel few MeV 𝛄s ( ~every month) 
as  means to monitor the performance of the detector  

à very powerful system 
à for instance, the differences Ni vs. aX TBA during Gd loading might indicate a difference in light transmission at    
different wavelengths  (also observed qualitatively with the Korean laser system) à try to improve with ICRR-IURP 2020

LL at SK CM Dec. 2020



Study light transmission
globally also vs.
wavelength:

Add to the current auto-
Xenon system, another
one with emission of
fixed wavelength lights

Use ICRR-IURP 2020 for it;
not cheap, start with the
optical fiber system



-building a strong Spanish participation in the experiment: already 7 groups 
- identifying relevant parts of the experiment for suitable contributions by Spain: see next 

o fantastic PMT R12860-HQE
o problem with chain reaction after accidental implosion of one PMT: the case of SK
o need new implosion mitigation cover ( SK: 40 m, HK: 70 m)
o careful dessign needed: efficiency, noise, safety etc.
o UAM+LSC+areworkinghardinmakingthemareality

basic in HK are the photo detection system units    

40.000 units at most 

UAMresearch/works inHyper-Kamiokande: twohighlights



V3: probably the simplest, 
most  robust,   and 
cheapest  approach 

V2.2

but keep/improve current version V2.2 (àV2.3) as alive backup

V2.2 successfully tested  both hydrostatically  and with induced implosion

Propossing for Hyper-Kamiokande:

• flangeless acrylic domes
• Attachments by rivets
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the prototypes passed 
~9 bar hydrostatic tests



Calculations by Nippon Marine Enterprises, Ltd, 201908
Von  Mises Stresses

Applied force: 0.9 MPa

Critical stress:  ~500 N/mm2

àV3 design does not show any 
major show-stopper

(funded with ICRR-IURP 2019, D. Bravo, UAM)



ICRR, Kashiwa (Japan)
HK Mockup structure

unit of sp-cover in place in  Kashiwa HK mockup structure for testingAttachment Cover-to-Structure

Attachment PMT-to-Cover 2 HK PMT no vacuum for testing  attach.
system purchased with  ICRR-IURP 2020

@  T.  Aratz
(Vitoria, Spain)

V1

V1

other alternatives pursued



The final test program to formally propose the cover
design to the Collaboration:
- a set of hydrostatic pressure test in Spain
- a set of implosion induced tests at depth at former

Japan Microgravity Center facility in Hokkaido

ICRR-IURP for flanged

pattern approach for both @hydrostatic and @implosion tests:
J. Kameda 202002

Many parts, items, etc. needed.

The flanged acrylic windows will be as
those at [HK pmt + cover] now in SK,
made by Kuraray, no further R&D
needed.
Four flanged acrylic domes are needed
for the tests; used ICRR-IURP 2020 to
purchase them



Summary 

A05: Data Taking, Calibrations, Measurements and Analysis with Super-Kamiokande and SuperK-Gd
B01: Development and testing of cost-effective, high-performance Photo-Detector anti-implosion covers
for Hyper-Kamiokande

they are follow-ups of two similar ICRR-IURP 2019 projects (the HK one had D. Bravo as IP)
… and hopefully predecessors of the two new ICRR-IURP 2021 projects just submitted

UAM has been granted with two ICRR-IURP 2020 projects:    

ICRR-IURP is an extremely useful program. 
It has helped UAM very much in its research around SK and HK by funding
- Research trips inside Japan 
- Preparations of a new auto-monitoring system for Super-Kamiokande
- Finite Element Modeling of its design of an acrylic window without flange
- Acquisition of HK PMTs with no vacuum for mechanical tests 
- Acquisition of HK flanged acrylic windows for the final test program of the sp-cover 
- ….

Thank you very much ICRR for your Science and your support !


