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　Purpose	

The picture of Shinjuku at night  which we took from our school	

Our	  study	  purpose	  is…	  
Elucida7on	  of	  the	  mechanism	  that	  a	  night	  sky	  is	  bright	



aerosol	  

　Posi7oning	  of	  the	  current	  study	

Liquid	  or	  solid	  micro	  par7cles	  floated	  in	  the	  air	  
ex.	  Yellow	  sand	  ,	  Pollen	  ,	  PM2.5	  	  ……	

A	  conven7onal	  idea	

There	  is	  no	  precedent	  researched	  the	  influence	  of	  aerosol……	

We	  find	  out	  how	  much	  influence	  	  
aerosol	  exerts	  on	  NSB	  for	  the	  first	  7me	  !	

Ar7ficial	  
light	   NSB	

This	  7me	



　Observa7on	  outline	  (NSB)	

Set up SQM 	

・place	  	  　  ：rooWop	  of	  our	  school	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  (33m	  above	  the	  ground)	
・term        ：Oct	  ,	  2012	  ～ now	

・interval   ：5	  minutes	
・direc7on	  ：zenith	

・observa7on	  by	  SQM	

Method	  …	  	  	  

Observa7on	  condi7on…	

This	  counts	  the	  number	  of	  photon	  per	  fixed	  7me	  	  
and	  ,	  converts	  it	  into	  the	  magnitude	  a	  square	  	  
arcsecond(mag/□″₺)	  and	  ,	  registers	  it	



　Observa7on	  outline	  (Aerosol)	

・We	  used	  the	  data	  of	  Lidar	  observatory	  near	  our	  school	

Understand	  
the	  state	  of	  	  
the	  atmosphere	

Understand	  
The	  observa:on	  
al:tude	  	  

Time	  gap	

Strength	  gap	

laser	

Sca]ering	  light	  

Launch	 detect	

Aerosol	  or	  
Air	  molecule	  

Loca7on	  rela7on	  between	  our	  school	  and	  observatory	

Shinzyuku	  ward	

Our	  school	

Lidar	  observatory	



　Observa7on	  result　(NSB)	

本校で空の明るさを観測した一例　(2013年5月
7～9日)	

Set	  of	  brightness	  change	  of	  the	  sky	

In day , SQM shows the error：0	

Night sky become darker over time a little	

An	  example	  that	  we	  observed	  the	  sky	  brightness	  in	  our	  school　(May	  .	  7～9	  ,	  2013)	  

The	  influence	  
of	  cloud	  	  

※the	  days	  there	  was	  a	  cloud	  or	  the	  moon	  	  
	  	  	  	  	  was	  removed	  from	  the	  analysis	  with	  aerosol.	  

No	  moon&	  
No	  cloud	

Time(o’clock)	

magnitude	  	  
(mag	  /□″₺)	



　Observa7on	  result　(Aerosol)	

Time	  change	  in	  ver7cal	  distribu7on	

time change of aerosol until an altitude in 5km (1/12,2013)	

7me	

The	  amount	  of	  aerosol(/m・sr)	

・In	  night	  ,	  Aerosol	  decreases	  over	  7me	  
	  	  	  (⇐because	  the	  atmosphere	  is	  stable	  ,	  and	  aerosol	  sinks.)	
・The	  amount	  of	  aerosol	  increases	  as	  the	  al7tude	  decreases	  



　Analysis	  method	  (to	  remove	  change	  of	  ar7ficial	  light)	

	  

	  
	  

	  
	

aerosol	  Ar7ficial	  
light	   NSB	

want	  to	  research	  
the	  influence…	

want	  to	  remove	  	  
it’s	  influence	  of	  change	

We	  suppose	  that	  it	  is	  always	  	  fixed	  varia7on	  pa]ern	  	  	  	  

To	  analyze	  the	  data	  of	  various	  day	  only	  if	  it	  observed	  at	  same	  
7me	  ,	  the	  ar7ficial	  light	  become	  constant.	  

this	  can	  removes	  the	  influence	  of	  7me	  change	  of	  it!	



　Analysis	  method	  (example)	

※we	  converted	  the	  NSB	  into	  the	  magnifica7on	  of	  brightness	  on	  the	  base	  of	  0mag	  

plot	  based	  on	  both	  value	  every	  observa7on	  day	

The	  rela7on	  between	  the	  NSB	  and	  the	  aerosol	  	  
at	  0:00	

The	  NSB	  and	  the	  aerosol	  at	  0:00	  in	  various	  day	
aerosol	 NSB	  

The	  amount	  of	  aerosol	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  (/m・sr)	

The	  NSB(magnifica7on	  	  
on	  the	  base	  of	  0mag)	 The	  NSB	  (magnifica7on	  	  

on	  the	  base	  of	  0mag)	  	

The	  amount	  of	  
aerosol	  (/m・sr)	



　Analysis	  result	
※1時台	

the	  rela7on	  between	  the	  NSB	  to	  the	  aerosol	  un7l	  al7tude	  in	  4km	  	

a	  strong	  posi7ve	  correla7on(in	  other	  7me	  ,	  R	  is	  0.75～0.96)	  

　　As	  the	  aerosol	  increases	  ,	  	  
The	  night	  sky	  become	  brighter	



　Analysis	  method	  (	  how	  to	  change	  the	  al7tude	  of	  compared	  aerosol)	

①	 ②	

comparison	 comparison	

The	  aerosol	  at	  ○○	

The	  NSB	  at○○	

The	  aerosol	  at	  ○○	

Analysis	  separa7ng	  This	  2	  pa]ern	

change	  the	  aerosol	  which	  we	  compare	  with	  the	  NSB	  ……	  

	  for	  every	  al:tude	  by	  turns	  	  
from	  the	  ground	  	   every	  300	  meters	  by	  turns	

7me	



　analysis	  result・considera7on	  ①	

　　aerosol from ground to an altitude in 4km 
　  affects the brightness of the night sky. 

the	  change	  of	  correla7on	  coefficient	  	  
when	  we	  change	  compared	  aerosol	  for	  every	  al7tude	  by	  turns	  from	  ground	



　analysis	  result・considera7on	  ②	
The	  change	  of	  correla7on	  coefficient	  	  
when	  we	  change	  compared	  aerosol	  every	  300	  meters	  by	  turns	  

 　  especially , aerosol from ground to　 
　  an altitude in 2km strongly affects it. 



　Conclusion	

Not	  influence	

　　aerosol from ground to  
　  an altitude in 4km 
　  affects the NSB. 

 especially ,  
aerosol from ground  
to an altitude in 2km strongly  
affects the NSB. 

The	  strength	  
of	  influence	

The	  al7tude	  
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　Gra7tude	

People	  named	  bellow	  cooperate	  with	  us	  when	  this	  study	  proceed.	  
We	  thank	  to	  take	  this	  opportunity.	  
	  
	

Dr.	  Zyunichi	  Watanabe	  (NAOJ	  Vice	  –Director	  General)　　	  
Mr.Takeshi	  Uemura(Kaijo	  Earth	  Science	  Club	  adviser)	  
Dr.Nobuo	  Sugimoto(NIES,	  Head	  of	  Advanced	  Remote	  Sensing	  Sec7on	  ,	  	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Center	  for	  Environmental	  Measurement	  and	  Analysis)	  	



Thank	  you	  for	  your	  a]en7on.	


