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SN at 10kpc, 1meqa ton (1 8k|oc SK)
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SN at 10kpc, 1mega-ton (1.8kpc,SK)
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Supernova Relic Neutrinos(SRN)




Neutrino Flux per sg-cm per second per M

SRN

Cosmic chemical evolution (Hartmann et al., 1997)
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SK SRN Flux Limits vs. Theoretical Predictions

Flux (/cm?/sec) (E > 19.3 MeV)
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Population Cosmic Cosmic Heavy Constant LMA MSW

Synthesis  Gas Infall Chemical Metal SN Rate  Oscillation
(Totnietal,1996) WM™ alney,1997) EVOIUtiOn Abundance (Totanietal,1996) Andoetal,2002)

Harmannetal,1997) Kaplngh#&etal,2000)

Predicted SRN Flux ®m SK SRN Limit
(E > 19.3 MeV) (90% C.L.)




SRN

Relic model: S.Ando, K.Sato, and T.Totani, Astropart.Phys.18, 307(2003).
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SRN

Relic model: S.Ando, K.Sato, and T.Totani, Astropart.Phys.18, 307(2003).
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]
36man yen(PMT+case)x200,000(e.g.HK design) = 720 oku yen

]
~3000PMT/year - 20

]
U: ~0.5ppm, Th: ~0.5ppm, 4°K: 0.08ppm
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H F) D A.Kusaka and H.Aihara (Univ. of Tokyo),
M.Shiozawa (ICRR,Univ. of Tokyo),
(Hybrid Photo-detector) M.Tanaka (KEK), and
HPK Electron Tube Center

5-inch & 13-inch prototypes

“13Inch-Dia. HPD

Photo cathode
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G E M M.Balcerzyk, D.Mormann et al.

GPMT for visible light sealed 3 Kapton-GEMs & KCsSb PC

Sealing technigue in gas: In/Sn; 130-150°C

hv

photocathode Sealed detector package with
T

semitransparent K-Cs-Sb PC

B Eeeew =]
A iz Sy ¢ GEMI
B Sy " :_ GEM2
__'.- i ) GEM3
] anode
L Best sealed GPMT: QE = 6% @ 365nm
15 stable for 1 month
13%=best QE:
o measured
w 10 gﬂer skealing.
o stgsﬁiti QE in Ar/CH4 (95/5) ~ 70% of QE in
5 - ! vacuum (backscattering)
300 400 500 600 => best ~20% @360-400 nm
Wavelength [nm)] i
NSS 2003 D. Mérmann et al. NIM A504 (2003) 93 R.Chechik et a ? [ x

M.Balcerzyk et al. IEEE TNS 50 (2003) 847 L 1
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D.Ferenc (UC Davis)

ReFerence Prototype

Ideal Light Concentrator

(takes the maximum of Liouville!)

a l_,.-"’l
Photon ,
2 Photocat]
37 diameter, single pixel
PIN,
APD. or
“Something Else™

<
Optimal Electron Lens
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