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1.  sea quark  
 

Å  sea quark ὨӶὼȟόὼ   

Å Gluon splitting 

 

 

Å Naïve assumption  

 

Å NMC (Muon deep inelastic scattering ,1991, CERN) 

 

Å E866/NuSea  (Drell-Yan, Fermilab) 
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ό 

ό ὨӶ 

Ὠ 

ὨӶὼ όὼϳ ÆÏÒ πȢπρυ ὼ πȢσυ  

  
ὨӶὼ όὼϳ ḗρȢχ  @ "ÊÏÒËÅÎ ὼḗπȢς 
ὨӶὼ όὼϳ ρ?? @ "ÊÏÒËÅÎ ὼḗπȢσ 
 

  ὨӶὼ όὼ   

 ᷿ ὨӶὼ όὼ  Ὠὼ π  

Drell-Yan  

 

ὼ 
E866 CTEQ  

~70% 
asymmetry 



2.   

Å  

ï  

Å  ( ÕȟÕȟÄ ) 
ÇO ÕÕ  ÇO ÄÄ  

Å 1%  

Å  

ï Meson-cloud model 

Å ὴἃ ρ ὥ ὦὴἃ ὥ.“ἃ Âɝ“ἃ  Ễ 

ÅἽᴼἽ ἬӶἬ ᴼⱫ Ἤ ( ) 

ÅÄO Ä Õ Õ ᴼ“ Õ  
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ὼ 

difference 

ὨӶὼ όὼϳ ρ or ὨӶὼ όὼϳ ρ????? @ "ÊÏÒËÅÎ ὼḗπȢσ 

SeaQuest:  ▀● ◊●ϳ ἮἷἺ Ȣ ● Ȣ   



3. SeaQuest  

Å E906/SeaQuest  (Drell-Yan) 

 

Å Drell-Yan  

 

 

 

 

 

 

 

 

Å  
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ὨӶὼ όὼϳ ÆÏÒ πȢρ ὼ πȢτυ  

 

ὼ 

 
      

anti-sea quark  

Beam Energy: 

120 GeV (SeaQuest)   

800 GeV (E866/NuSea) 

 : x7 
 : x7 

 Ą  : x50 
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SeaQuest  



4. SeaQuest  

2013/3/26 JPS meeting 2013 Spring 5 

5ǊŀǿƛƴƎΥ  ¢Φ hΩ/ƻƴƴƻǊ 
and K. Bailey 

Å Station 3  
Å Station 3  St.3+ DC  St.3- DC  
Å  
 



5. Commissioning run 
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Å 2012 2 20   2012 4 30  

ï 120 GeV/c , 19 ns  (53 MHz) 

ï Beam : Ȣ  p/p,   5 s spill at 1 minute interval 

ï Target: H2, Empty Flask, D2, Fe, C, W    

 

 

Å 2013 7 2  

Å Beam : Ȣ  p/p,   5 s spill at 1 minute interval 

Å 2  Ȣ   

 

 



6.  
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Å Trigger & DAQ 

ï  

       άǎǇƭŀǘ ŜǾŜƴǘέ 

ï
 

ï
 

 

 

Å  

ï   

ï   

Å
 

Å DAQ  veto  

Å  

 

 vs  (ms) 

 (Hz) 

Commissioning run 

 



7.  
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Å  (Hodoscope, Drift chamber, Drift Tube) 

ï  

   

ï  

ï  

 

 

Å
 

ï
 x 

  

ï
26aHC-9:  

 

Å5%  

Å5  

 

 

 

‘ MC  

DC
 

ὼ 

ώ 

Commissioning run 

 



8.  

Å SeaQuest   ὨӶὼ όὼϳ  
ὼ   πȢρ ὼ πȢτυ  

Å2012  commissioning run  

Å  splat event 
 

Å  

Å  

Å Ȣ  p/s 
 

Å  

Å  

Å 2013 7  
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Back-up 

2013/3/26 JPS meeting 2013 Spring 10 



4.   

Å  (~100%) 

Å  

Å  vs   (x-t ) 

Å  
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6.  
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Å  Ȣ   

Å
 

ï
 x   

ï
26aHC-9:   

2012/
May 

2013/
July 

Commissioning run Upgrade  (2 years) 



6. Splat event 

Å  spectrometer 
  όά{Ǉƭŀǘ ŜǾŜƴǘέύ 

Å Hodoscope  hit 
  

ï Sizable 60Hz components   

ï Main injector problem 

Å
 

 

 

 

 

Å
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Event Display 

  100 ns 

 

Splat event 

 event 



5.  commissioning  

Å HV: -2.4 kV, Gas: P8(Argon+Ethane) + CF4 

Å Gas gain ~1.2E5 

Å Single layer efficiency ~94% 

Å  

Å  HV 
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   (~100%) 

Å HV
 

   



5.  commissioning  

Å  

ï
x-t  

Å   

Å  

Å  x-t  
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   vs   (x-t ) 

Garfield simulation  
 x-t curve 



5.  commissioning  
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Å  плл˃Ƴ 

Å  

Å  

 



5.  

Å  ό±ΩΣ ±Σ 
·ΩΣ ·Σ ¦Ω ϧ ¦ύ 

Å X  

Å
 

Å X x-t  

ï   =  (X) 

ï X
 =  (T) 

Å  (x, t ) x-t 
 

Å  x-t 
x-t 
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Reconstructed track 

layer 

X is projected 

Related 
hits 

±Ω 

V 

·Ω 

X 

UΩ 

U 

Reco. track 
w/ 5 planes 

X of track 
T of hit 

plane not  
used in track 
reconstruction 



ά{Ǉƭŀǘέ ŜǾŜƴǘ 

Å Large number of hits on all the 
spectrometer  όά{Ǉƭŀǘέύ 

Å Trigger hodoscopes to see the  time 
structure of beam intensity  

ï Sizable 60Hz components   

ï Main injector power supply?  

Åά{Ǉƭŀǘ ōƭƻŎƪέ ǿŀǎ applied 
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Event Display 

Splat block:  
Turn off triggers during high intensity 

beam based on an integral of beam 
intensity 

~1.5 million di-muon events were recorded 



Track Reconstruction and event status 

Find plane on layer ¦κ¦Ω pair 

Find plane on layer Vκ±Ω pair 

Find line of intersection of the 2 
planes (Geometry track) 

N of total hits in one chamber < 20 

2013/3/26 19 

Fit the track  

Check the status of the fitted track  

Geom. track or fit track 

±Ω 

V 

XΩ 

X 

UΩ 

U 

Hit in the cell that 
the track passes 

through? 
όƛƴ ±ΩΣ ±Σ ·ΩΣ ¦Ω ϧ ¦ύ 
άwŜƭŀǘŜŘ Ƙƛǘǎέ 

Ignore 

JPS meeting 2013 Spring 



4. Time-to-distance curve 
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Å In the region of 0.1 < x < 0.8, this is 
ŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ǘƘŜ 5ŀǾŜΩǎ ŎǳǊǾŜ 
within +- 10ns 

Å Lǘ ŘƻŜǎƴΩǘ Ǝƻ ǘƘǊƻǳƎƘ ό·ҐлΣ ¢Ґлύ ǇƻƛƴǘΦ 
Å That behavior can be expected from 

TDC dist.  
Å We so far believe that it is due to high 

e- threshold.  
Å Garfield simulation shows well the 

behavior around x = 0 

preliminary 

Obtained T-to-X curve 5ŀǾŜΩǎ ¢-to-X curve, Projects-
doc-1561-v2. I made this 
curve from the Excel table. 

T-to-X curve by Garfield 
simulation, e- threshold = 20 

Analysis procedure 

T-to-X curve 

Event selection 
from  

raw data set 

Stub 
reconstruction 

Iteration 



6.  x-t  

Å        
Å    
Å        x-t  
 

(x, t)  
 T bin  x  Garfield simulation  x-t curve 

Å x-t  
Å  
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2. SeaQuest  

Å120 GeV  

ÅὨӶὼ όὼϳ ÆÏÒ πȢρ ὼ πȢτυ  

Å
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Beam Energy: 

120 GeV / 800 GeV 



Beam structure 
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Kenichi Nakano 



Expected Mass Spectrum  

Mass spectra from E866/NuSea 

Å How is the nucleon sea 
generated? 
 
Filter out resonances, and focus 
on DY. 
 

ECT* Conference, Trento, Italy May 2012 


