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Murayama: Cong ratu lations on th e 
Nobel Prize! I th ink you  mu st be 
extremely bu sy.
Kajita: Yes, th e nu mber of e-mails I 
receive h as sig nificantly increased , for 
instance…
Murayama: You  will feel th ing s are 
tou g h  for a wh ile. Th ank you  very 
mu ch  for attending  th is rou nd-
table talk even th ou g h  you  are so 
bu sy. I’d  like to start with  a qu estion 
̶ wh y d id  you  decide to join th e 
Kosh iba g rou p wh en you  entered  th e 
Gradu ate Sch ool of Science at th e 
University of Tokyo?
Kajita: As I wanted to participate in 
a particle ph ysics experiment, I h ad  
a ch oice between th e Fu jii-Kamae 
g rou p and th e Kosh iba g rou p. 
Honestly speaking , I d idn’t h ave an 
idea abou t wh ich  to ch oose.
Murayama: Wh y d id  you  want to 
participate in a particle ph ysics 
experiment?
Kajita: As I was you ng , I h oped to do 
research  in fu ndamental science su ch  
as elementary particle ph ysics.
Murayama: Were you  immed iately 

involved  in th e constru ction of 
Kamiokande?
Kajita: I h ad  not visited  th e 
constru ction site at all. It was ju st 
wh en th e first batch  of 2 0 -inch  
PMTs (ph otomu ltipliers) were being  
produ ced .
Fukugita: Were you  not involved  with  
desig ning  Kamiokande?
Kajita: No, not at all.
Murayama: Do you  mean th at 
wh en you  entered  g radu ate sch ool, 
Kamiokande h ad  been already 
desig ned and Professor Kosh iba was 
lead ing  its constru ction and you  ju st 
joined it?
Kajita: Exactly.
Fukugita: Wh en d id  you  enter 

g radu ate sch ool?
Kajita: It was April in 1 9 8 1 .
Murayama: At th at time, was th e 
Kosh iba g rou p still involved  in an 
experiment at DESY?
Kajita: Yes.
Murayama: Wh o decided  a g radu ate 
stu dent wou ld  do wh ich  experiment?
Kajita: I h ave no idea. At th e 
beg inning  of 1 9 8 1 , Katsu sh i Arisaka 
was writing  h is master th esis by 
condu cting  a Monte Carlo simu lation 
stu dy of th e Kamiokande experiment. 
I h ad  been encou rag ed  by h im to 
work on proton decay search  before I 
realized  it [lau g h s].
Murayama: Was th e IMB experiment 
already ru nning  at th at time?
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Figure 5. ΛCDM model: 68.3%, 95.4%, and 99.7% confidence regions of the (Ωm,ΩΛ) plane from SNe Ia combined with the constraints from BAO and
CMB. The left panel shows the SN Ia confidence region only including statistical errors while the right panel shows the SN Ia confidence region with both
statistical and systematic errors.

Figure 6. wCDM model: 68.3%, 95.4%, and 99.7% confidence regions in the (Ωm, w) plane from SNe Ia BAO and CMB. The left panel shows the SN Ia
confidence region for statistical uncertainties only, while the right panel shows the confidence region including both statistical and systematic uncertainties. We
note that CMB and SN Ia constraints are orthogonal, making this combination of cosmological probes very powerful for investigating the nature of dark energy.
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Figure 1: One anti-instanton diagram generating the axion potential, e−iA/FA . Together
with one instanton diagram which gives eiA/FA , we obtain the axion potential V = Λ4

A(1 −
cos(A/FA)) (see Ref. [14]).
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Figure 1: Oscillations of the moduli field in the theory (2) in the radiation dominated universe
(p = 1/2). Fig. 1a corresponds to C = 1, Fig. 1b shows the same process for C = 5.
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Figure 1: Oscillations of the moduli field in the theory (2) in the radiation dominated universe
(p = 1/2). Fig. 1a corresponds to C = 1, Fig. 1b shows the same process for C = 5.
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