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Study of Xi-hypernuclei  
ÅWhat can we know from ǰ-hypernuclei  ? 

ſbaryon-baryon interaction(ǰ-N, ǭ-ǭ) 

ſrole of multi -strangeness system in NS core 

ÅSpectroscopic study via the 12C(K-,K+) reaction 

ſBNL-E885 experiment  
¶Suggested existence of 12

ǰBe 

¶Estimated Vǰ and dů/dǹ 

¶Vǰ -14 MeV 

¶dů/dǹ =89¢14nb/Sr  (ȅ<8¡) 

ſJ-PARC E05 pilot run (2015) 
¶SKS was used as the spectrometer for K+ 

¶Better missing mass resolution achieved 

¶Observe significant excess in bound region 

 
P. Khaustov et al., PRC 61 (2000) 054603 

Bound region 
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Why do we aim for better resolution ?  
ÅTo observe ǰ-hypernuclear state definitely as peak(s)  

    in missing mass spectra 

ÅTo resolve excited states of ǰ-hypernuclei   

ſKey to verify  shell model and baryon-baryon interaction model  

ſǧE<2 MeV is essential 

12
ǰBe  production cross section calculated 

with DWIA (for ESC08a interaction)  
T. Motoba  and S. Sugimoto, NPA 835 (2010) 223 

1-1 

1-2 
1-3 

2+  

Calculated spectra  for various interaction 
 
T.Motoba and S.Sugimoto NPA 835(2010) 223 

ESC08 ESC04d 2MeV 
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J-PARC E05 with S-2S 

ÅNew spectrometer S-2S 

(Strangeness -2 Spectrometer)  
ſConsists of two Q magnets and D magnet 

ſAcceptance 60 msr 

ſMomentum resolution ǧp/p =6¥10-4 (FWHM)  

ќbetter missing mass resolution and statistics 

 

1.8 GeV/c K- 
ǧp/p=1.0¥10-3 

K+ 1.4 GeV/c 

Q1 

Q2 

D1 

5 



S-2S Q1, Q2 magnet 

Q1 (vertical focus) 

Maximum gradient: 8.7 [T/m]  
aperture: 31 [cm] 
weight:37 [Ton]  
W¥H¥L:2.4 ¥2.4 ¥0.88 [m 3]  

Q2 (horizontal forcus) 

Maximum gradient: 5.0 [T/m]  
aperture: 36 [cm]  
Weight:12 [Ton]  
W¥H¥L:2.1 ¥1.54 ¥0.5 [m 3]  

6 

2.4 [m]  

1.54 
[m]  



S-2S D1 magnet 

 

 

 

 

 

 

 

 

 

 

Max current:2500 [A]  
                        1.475 [T] 
Central momentum:  
                        1.38 [GeV/c] 
Pole gap: 
800¥320¥3650 [m 3]  
weight:86 [Ton]  
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Purpose of magnetic field mesurement 

ÅIn experiments with S -2S,we analyze K+ momentum using 
calculated  magnetic field map 

ſMeasurement for actual setup is difficult  

ÅError of magnetic field may make resolution worse.  

 

   Measured map                              Calculated map 

 

 

   Improving calculated map  

 

 

  Evaluating momentum resolution of S -2S 
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Instruments 
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Field mapping system 
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Field mapping system 
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3-axis hall probe 
(Lake shore MMZ-2508-UH) 

Mover 
Range:1000¥450¥130 mm 

Limit switch  



Field mapping system:side view 
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Field mapping system:side view 
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Mover  
control box  

Gauss meter 

Base plate 

Frame 
(bottom)  

Frame 
(top)  



Field mapping system:side view 
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Control of instruments  

ÅConnecting hall probe, mover, NMR probe with PC 

ÅUsing excel-VBA macro 

Gaussmeter 

Hall probe  

Mover 

Limit switch  

Teslameter 
NMR probe 

Control box of 
mover 
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Control of instruments  

ÅConnecting hall probe, mover, NMR prove with PC 

ÅUsing excel-VBA macro 

 

Ūlist up points we want measure 
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Control of instruments  

ÅConnecting hall probe, mover, NMR prove with PC 

ÅUsing excel-VBA macro 

 

Ūlist up points we want measure 

ūpush button:start  to measure 
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Control of instruments  

ÅConnecting hall probe, mover, NMR prove with PC 

ÅUsing excel-VBA macro 

 

Ūlist up points we want measure 

ūpush button:start  to measure 
Ŭoperate mover and probe  
and record field value 
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operation characteristics S-2S D1 magnet 

and measuring system 
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Longðterm stability  

ÅFrom excitation @1500A, we had taken NMR 
data for about 90minutes. (every 30seconds) 

 

 

 

 

 

 

 

 

Å10 minutes after excitation, NMR value becomes 
very stable. (ů= 1.6ȉT) 
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Excitation and hysteresis curve  
ÅChanging current and taking value of NMR 

Å0Aќ300Aќ500Aќ ќ2500A (UP)  

Å2500Aќ2300Aќ ќ500Aќ0A (DOWN)  

Å0Aќ1100Aќ1500Aќ2000A (UP2)  

 

 

 

 

 

 

 
NMR value of ñUP2ò correspond with ñUPò within 0.05 %. 

ќhysteresis effect is enough small. 

 

 

DOWN-UP 
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How long should we wait to take data?  
ÅWhen the mover move, the position of hall probe may oscillate and 

therefore measured magnetic field will oscillate.  

Å@1500A 

ÅMoving x¢5 cm, y¢5cm, z¢ 5cm(and composition of these shift)  

ſread hall probe value every 200ms 

ſduring 12seconds from moving. 

ÅWhen we wait two seconds , magnetic field vary within 0.05%. 
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S-2S D1 magnetic field map 
measurement 
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Overview of measurement 
ÅArea : 800 320 1700 mm3 (DS), 400 320 1100 mm3 (US) 

ÅMesh size: 50¥20¥50 mm3 

ÅCurrent  1000A, 1500A, 2000A, 2500A 

Z=0  

Z= -3650  

Z axis  

Up  
stream 

Down 
stream 

Measured 
area 

Y 

X 
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NMR probe 

By on central orbit  

calculated 
measured 
 


