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• Going back to February 1987•• Going back to February 1987Going back to February 1987

• IMB, LSD and Baksan in this log-note   •• IMB, LSD and IMB, LSD and BaksanBaksan in this login this log--note   note   

In my talkIn my talkIn my talk

• Tracing the Kamiokande log-note
at that time

•• Tracing the Kamiokande logTracing the Kamiokande log--notenote
at that timeat that time



upgrade :
upgrade :

•• hermetic, live anticounter

hermetic, live anticounter

•• water purification system

water purification system

•• multi
multi--hit time and charge

hit time and charge

measurement

measurement

No positive events of nucleon decaysNo positive events of nucleon decays
for 1/2 year runningfor 1/2 year running

upgrade the detector to search upgrade the detector to search 
for solar neutrinos for solar neutrinos 

Kamiokande : 3000 ton Water Cherenkov DetectorKamiokande : 3000 ton Water Cherenkov Detector



KamiokandeKamiokande--II Construction II Construction 
(September, 1984 ~ )(September, 1984 ~ )

NakahataNakahata

KajitaKajita



(E(Ethth = 8.5 MeV)= 8.5 MeV)

Trigger Rate History in Trigger Rate History in 
KamiokandeKamiokande--IIII



IMB: 8000 ton IMB: 8000 ton 
Water Cherenkov DetectorWater Cherenkov Detector

Us : 20-inchUs : 20-inch Them : 5-inchThem : 5-inch

J. van der Velde (Hawaii, 2007)J. van J. van derder VeldeVelde (Hawaii, 2007)(Hawaii, 2007)

5-inch PMT55--inch PMTinch PMT



J. van J. van derder VeldeVelde (Hawaii, 2007)(Hawaii, 2007)

IMBIMB--33

(60 x 60) cm wave length shifter(60 x 60) cm wave length shifter

55--inch PMTinch PMT

88--inch PMTinch PMT

IMB UpgradeIMB Upgrade



72 counters 72 counters 
(1.0 x 1.5 x 1.0) m(1.0 x 1.5 x 1.0) m33

O. O. SaavedraSaavedra (Hawaii, 2007)(Hawaii, 2007)

LSD in Mont Blanc LSD in Mont Blanc 
Underground Neutrino ObservatoryUnderground Neutrino Observatory



E. N. E. N. AlexeyevAlexeyev (Hawaii, 2007)(Hawaii, 2007)
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LSDLSD

Ready for SN Neutrino BurstsReady for SN Neutrino Bursts

5.5 MeV5.5 MeV

7.5 MeV7.5 MeV

10 MeV10 MeV 36.5 MeV36.5 MeV



Brightest  visible supernova 
after SN1604

reported by Johannes Kepler

ννν



Fax from Sid Fax from Sid BludmanBludman to E. to E. BeierBeier



The analysis team in Tokyo developed utility programsThe analysis team in Tokyo developed utility programs
for finding out burst events, using previous data sample. for finding out burst events, using previous data sample. 

[[NNhithit –– Time] plot for spaceTime] plot for space--reconstructed events : usefulreconstructed events : useful

Data MT (2/20Data MT (2/20～～2/25) 2/25) 
from Mine from Mine U. of TokyoU. of Tokyo

Normal event reduction procedure and  SN burst searchNormal event reduction procedure and  SN burst search
for data of 2/20 for data of 2/20 ～～2/25 2/25 

Data MT arrived at Data MT arrived at U.TU.T



[[NNhithit –– Time] PlotsTime] Plots



Faked Rate : Multiplicity Distribution Faked Rate : Multiplicity Distribution 
for 10 sec. Window (~ burst duration) for 10 sec. Window (~ burst duration) 

NNhithit ≥≥ 2020 NNhithit ≥≥ 3030

expected : 5.7 x 10expected : 5.7 x 10--1111 expected : 5.2 x 10expected : 5.2 x 10--1111

This burst was so significant !This burst was so significant !



First 2 Events Pointed Back to LMCFirst 2 Events Pointed Back to LMC

eventevent

direction from LMCdirection from LMC



explain : whole story explain : whole story 
of data analysisof data analysis

expect :  his smile like thisexpect :  his smile like this

order :  order :  analyseanalyse
more data (Jan. 1 ~ Feb. 25)more data (Jan. 1 ~ Feb. 25)



Feb. 23, 2 h 52 min 36s.Feb. 23, 2 h 52 min 36s.5 events during 7 s.5 events during 7 s.

News from LSDNews from LSD

O. O. SaavedraSaavedra (Hawaii, 2007)(Hawaii, 2007)

faked rate : faked rate : 
~4 x 10~4 x 10--44

(4.5 hours before the Kamiokande time)(4.5 hours before the Kamiokande time)



Feb. 23, 2 h 52 min 36s.Feb. 23, 2 h 52 min 36s.

in Kamiokandein Kamiokande



LSD timeLSD time
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Kamiokande: low level triggerKamiokande: low level trigger
E E ≥≥ 6.5 MeV (50% detection efficiency)6.5 MeV (50% detection efficiency)

::
only trigger rateonly trigger rate



Feb. 23, 7 h 35 min 35 s. (Feb. 23, 7 h 35 min 35 s. (±±1 min) 1 min) 11 events during 13 s.11 events during 13 s.
E E ≥≥ 7.5 MeV7.5 MeV

timetime--adjust :adjust :
manually entering the phonemanually entering the phone

companycompany’’s recorded time s recorded time 
into the control computerinto the control computer





•• The paper submitted to PRL was posted. The paper submitted to PRL was posted. 

•• Everything was finished, we thought.Everything was finished, we thought.

•• A small party in a seminar room. A small party in a seminar room. 

•• One student came into the room and told us :One student came into the room and told us :
our definition of the coordinate systemour definition of the coordinate system
(Right Ascension (Right Ascension –– Declination) was wrong. Declination) was wrong. 

•• Soon after this, we found he was correct. Soon after this, we found he was correct. 

•• Our analysis went back to the beginning. Our analysis went back to the beginning. 

•• This mistake gave only signThis mistake gave only sign--change andchange and
also we mistook two times also we mistook two times •• •• •• •• •• •• ((--)x()x(--) = (+)) = (+)

•• Fortunately modifying the paper was minimum. Fortunately modifying the paper was minimum. 



News from IMBNews from IMB





Feb. 23, 7 h 35 min 41.37 s. (Feb. 23, 7 h 35 min 41.37 s. (±±50 msec) 50 msec) 
8 events during 6 s.8 events during 6 s.

IMBIMB



ＫａｍｉｏｋａｎｄｅＫａｍｉｏｋａｎｄｅ and IMBand IMB
::

submitted their papers to submitted their papers to ＰＲＬＰＲＬ

press release at Ministry of Educationpress release at Ministry of Education

(Asahi newspaper)(Asahi newspaper)



Kamiokande & IMB Kamiokande & IMB 
in in PRLPRL



LSDLSD

BaksanBaksan

BaksanBaksan



E. N. E. N. AlexeyevAlexeyev (Hawaii, 2007)(Hawaii, 2007)



M. M. NakahataNakahata : CERN COURIER 47 (2007) 23: CERN COURIER 47 (2007) 23--2424

Scatter Plot of Energy and TimeScatter Plot of Energy and Time



1111

experimentexperiment

theorytheory



Kamiokande & IMB were lucky !Kamiokande & IMB were lucky !

blank spot blank spot 
during 3 minutes during 3 minutes 

burstburst



In IMBIn IMB
J. van J. van derder VeldeVelde (Hawaii, 2007)(Hawaii, 2007)





To predict the year of explosion of a supernova To predict the year of explosion of a supernova 
is not harder than to predict the year of fundingis not harder than to predict the year of funding

a big accelerator or a big detector.a big accelerator or a big detector.

I expect that the date of the next supernova is I expect that the date of the next supernova is 
2003 2003 ±± 15 years 15 years 

ConclusionConclusion

We have to be more serious to next supernovaeWe have to be more serious to next supernovaeWe have to be more serious to next supernovae





Kamiokande & IMB DataKamiokande & IMB Data


