
Cu rre n t Ge n e ratio n  Lo w  En e rgy  Cro s s  Se c tio n  Me as u re m e n ts :
Sc iBar an d  Min iBo o NE

MiniBooNE
Beam 

➢ 8 GeV protons on Be target
➢ <Eν> = 0.7 GeV
➢ Change horn polarity for ν, ν 

modes
Detector

➢ 12 m diameter, 800 ton mineral oil 
(CH2) tank

➢ 1280 inner PMTs, 240 veto PMTs
➢ Events produce prompt Cherenkov light 

and delayed, isotropic scintillation light
➢ A “ subevent”  is cluster of tank activity 

in time

νµ

µ-

e -

e +

π+ µ+

K2 K Be a m
➢ 1 2  GeV p r o t on s  

on  a n  Al t a r get
➢ < Eν>  ~ 1 .3  GeV 

SciBa r

SciBa r  De t e ct o r
➢ Fu lly a ct ive , f in e ly 

s egm en t ed  t r a ck er  
➢ Elect r om a gen et ic 

ca lo r im et er  a n d  Mu on  
Ra n ge Det ect o r  (MRD) 
d own s t r ea m

➢ CC ν in t er a ct ion  9 4% 
efficien t  

➢ 0 .08  GeV m u on  en er gy 
r es o lu t ion , 1 .6  d eg 
a n gu la r  r es o lu t ion

T ook  d a ta  w ith  K2 K 
f rom  Oct0 3  to  N ov 0 4

Recen t  p a p er :
 h ep - ex/ 05 06 008  

(coh er en t  p i)

6 5 0 ,0 0 0  ν ev en ts an d  
cou n tin g !

CC π+

M. Wa s ck o

Mo t iva t io n
Un d er s t a n d  d e lt a  p r od u ct ion  in  
d et ect o r  (∆  Nγ b a ck gr ou n d )
La r ges t  b a ck gr ou n d  t o  CCQE 
(la r ge  σ, ½ r a t e  o f QE)
25 % o f t o t a l even t  r a t e

Eve n t  Se le ct io n
3  s u b even t s  
µ-  & π+ , µ-   e-  , π+  µ+  e+
1 s t  s u b even t  in  t im e wit h  b ea m , 
t a n k  h it s  >  1 75 , ve t o  h it s  <  6
2 n d  , 3 rd  s u b even t s  e lect r on  lik e   
20<  t a n k  h it s  <  200 , ve t o  h it s  < 6
8 4% p u r e  (Nπ, QE b a ck gr ou n d )
~ 3 6 ,000  CCπ+  even t s  (5 x m or e)

First  CCπ+  σ m easu rem en t  a t  low  E on  a  
n u clear  ta rg et!

Coh er en t  a n d  r es on a n t , s ep a r a t e  r es u lt s

NC π0

J. Ra a f, J. Lin k

Mo t iva t io n
Im p or t a n t  b a ck gr ou n d  t o  o s cilla t ion  
a n a lys is  (γ fr om  π0  m im ics  νe)

7% t o t a l even t  r a t e

Eve n t  s e le ct io n
1 s t  s u b even t  in  t im e wit h  b ea m , 
t a n k  h it s  >  200 , ve t o  h it s  < 6
2  r in gs  (n o t  d eca y e) w/  E >  40MeV
Op en in g a n gle  cu t
5 5 % p u r e
s ign a l ext r a ct ion  u s in g t h e  π0  m a s s  
p ea k  gives  1 00% p u r e  π0  d a t a  s e t  

Larg est  sam p le  to  d a te  (~ 7 0 0 0 )
Coh er en t / r es on a n t  NC π0  r a t io

CCQE
J. Mon r oe

Eve n t  Se le ct io n
2  s u b even t s  (µ, d eca y e) 
1 s t  even t  in  t im e wit h  b ea m  
(t a n k  h it s  >  200 , ve t o  h it s  <  6 )
1 0  va r ia b le  Fis h er  d is cr im in a n t  
in clu d es :

Fra ct io n  o f ligh t  o n  vs  o ff  r in g
Fra ct io n  o f p ro m p t  vs  la t e  ligh t
µ- lik e  (t r a ck  a n d  e n e rgy 
co n s is t e n t )

8 6 % p u r e  (CC π+   b a ck gr ou n d )
~ 6 0 ,000  CCQE even t s

SciBa r  +  Min iBo o NE
K. Hir a id e , M. Wa s ck o

Pu t  SciBa r  on - a xis  in  fr on t  o f 
Min iBooNE!
“b es t  o f b o t h  wor ld s ”: 
Fin e  gr a in ed  d et ect o r  
Un iq u e en er gy r a n ge 

Id ea l fo r  T2K

CCQE
Over con s t r a in  EνQE 

 p r ed ict  p 's  loca t ion , a n d  ch eck  fo r  it
Red u ces  f lu x er r o r s  fo r  Min iBooNE

NC π 0

m ea s u r e  in  t wo  b ea m lin es  a t  t wo  
d iffer en t  en er gies

ca n  t r a ce  ou t  en er gy d ep en d a n ce  fo r  
f ir s t  t im e

CC π  +

See wh o le  in t er a ct ion
r econ s t r u ct  in va r ia n t  ∆ m a s s

Few ν σ m ea s u r em en t s  in  few GeV r a n ge 
(a n d  low s t a t is t ics )

h igh  s t a t is t ics
SciBa r  ca n  s ee  con t a m in a t ion  ν' s  in  ν 
b ea m  (n  vs  p )

Po t en t ia l m ea s u r em en t s  o f:
ν: CCQE, CC π+ , NC π0

Exclu siv e  νp   νp  π

Sea r ch  fo r  νµ  νx os cilla t ion s

Nor m a liz a t ion  s a m p le  fo r  cr o s s  s ect ion s
con s t r a in  νe  b a ck gr ou n d  fr om  b ea m  m u on  d eca y

σCCπ+ (p b ) vs  Eν (GeV)
π0  m a s s  (GeV/ c2) in  

even t s /.005 GeV/c2

Mo t iva t io n
Os cilla t ion  s ign a l ch a n n el wit h  
~ 1 0% n eu t r in o  en er gy 
r econ s t r u ct ion  a t  1  GeV
40% o f t o t a l even t  r a t e

Th is  p os t er  m a d e p os s ib le  b y 
Nu In t  coo r d in a t o r  M. Sa k u d a . 
Th a n k  you  fo r  gen er ou s  
t r a ve l s u p p o r t !

 Eν QE (GeV) in  even t s / 0 .1  GeV 

An t in eu t r in o  
m ea s u r em en t s

Im p r o ved  
m ea s u r em en t s


