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URQMD	
  Simula-on:	
  π-­‐W	
  (w.o.	
  energy	
  loss	
  correc-on)	
  
Slices	
  of	
  30	
  MeV/c	
  

dEdX [a.u.]
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C
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 0.016±RMS =  4.649 
 0.022±Mean =  6.656 

Entries =  44060

 0.0049±frac_bkg1 =  0.2164 
 0.0081±frac_bkg2 =  0.4807 

 0.014±ml =  4.572 
 0.013±ml_bkg1 =  2.222 

ml_bkg2 =  7.0
 0.0029±sg =  0.1009 

 0.011±sl =  0.537 
 0.012±sl_bkg1 =  0.258 
 0.0020±sl_bkg2 =  2.0876 

p-slice_10 particle: k_plus

SELECTION	
  of	
  Kaons:	
  
MK+	
  ±	
  50	
  MeV/c2	
  

Pion:	
  Langaus	
  	
  Proton:	
  Langaus	
  
Kaon:	
  Langaus	
   σ	
  =	
  sqrt(sg2+sl2)	
  

4σ	
  

Gauss:	
  Detector	
  resolu)on	
  
Landau:	
  dE/dx	
   Langaus	
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URQMD	
  Simula-on:	
  π-­‐W	
  (w.o.	
  energy	
  loss	
  correc-on)	
  

dEdX [a.u.]
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 0.025±RMS =  5.265 
 0.035±Mean =  6.459 

Entries =  22420

 0.017±frac_bkg1 =  0.742 
 0.020±frac_bkg2 =  0.423 

 0.12±ml =  8.96 
 0.013±ml_bkg1 =  2.518 

ml_bkg2 =  4.0
 0.018±sg =  0.205 

 0.033±sl =  1.742 
 0.011±sl_bkg1 =  0.308 

 0.13±sl_bkg2 =  0.69 

p-slice_6 particle: k_plusSlices	
  of	
  30	
  MeV/c	
  	
  	
  	
  	
  	
  

SELECTION	
  of	
  Kaons:	
  
MK+	
  ±	
  50	
  MeV/c2	
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URQMD	
  Simula-on:	
  π-­‐W	
  (w.o.	
  energy	
  loss	
  correc-on)	
  

dEdX [a.u.]
0 5 10 15 20 25

C
ou

nt
s
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 0.037±RMS =  6.143 
 0.052±Mean =  6.962 

Entries =  13957

 0.017±frac_bkg1 =  0.675 
 0.017±frac_bkg2 =  0.314 

ml =  12
 0.0046±ml_bkg1 =  2.6182 

ml_bkg2 =  4.0
 2.6±sg =  0.1 

 0.044±sl =  2.496 
 0.0047±sl_bkg1 =  0.2493 
 0.0062±sl_bkg2 =  3.1419 

p-slice_5 particle: k_plusSlices	
  of	
  30	
  MeV/c	
  	
  	
  	
  	
  	
  

SELECTION	
  of	
  Kaons:	
  
MK+	
  ±	
  50	
  MeV/c2	
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URQMD	
  Simula-on:	
  π-­‐W	
  (w.o.	
  energy	
  loss	
  correc-on)	
  

dEdX [a.u.]
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s
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 0.018±RMS =  4.656 
 0.026±Mean =  6.065 

Entries =  32097

 0.0058±frac_bkg1 =  0.7356 
 0.00072±frac_bkg2 =  1.00000 

 0.027±ml =  7.165 
 0.0037±ml_bkg1 =  2.2000 

ml_bkg2 =  4.0
 0.0018±sg =  0.5345 

 0.015±sl =  1.672 
 0.0021±sl_bkg1 =  0.1676 

 0.042±sl_bkg2 =  2.416 

p-slice_7 particle: k_plusSlices	
  of	
  30	
  MeV/c	
  	
  	
  	
  	
  	
  

SELECTION	
  of	
  Kaons:	
  
MK+	
  ±	
  50	
  MeV/c2	
  

Kaons	
  not	
  well	
  fiJed	
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URQMD	
  Simula-on:	
  π-­‐W	
  (w.o.	
  energy	
  loss	
  correc-on)	
  

dEdX [a.u.]
0 5 10 15 20 25

C
ou

nt
s
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 0.018±RMS =  4.633 
 0.026±Mean =  6.821 

Entries =  31981

 0.0034±frac_bkg1 =  0.3243 
 0.0039±frac_bkg2 =  0.6496 

 0.0018±ml =  6.1649 
 0.0073±ml_bkg1 =  2.3059 

 0.21±ml_bkg2 =  20.00 
 0.013±sg =  0.182 
 0.0095±sl =  0.9297 

 0.0051±sl_bkg1 =  0.2426 
 0.14±sl_bkg2 =  2.62 

p-slice_8 particle: k_plusSlices	
  of	
  30	
  MeV/c	
  	
  	
  	
  	
  	
  

SELECTION	
  of	
  Kaons:	
  
MK+	
  ±	
  50	
  MeV/c2	
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URQMD	
  Simula-on:	
  π-­‐W	
  (w.o.	
  energy	
  loss	
  correc-on)	
  

dEdX [a.u.]
0 5 10 15 20 25

C
ou

nt
s
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 0.017±RMS =  4.631 
 0.024±Mean =  6.693 

Entries =  37846

 0.0040±frac_bkg1 =  0.2588 
 0.0049±frac_bkg2 =  0.6859 

 0.014±ml =  5.317 
 0.0093±ml_bkg1 =  2.2484 

 0.23±ml_bkg2 =  16.63 
 0.012±sg =  0.213 
 0.0089±sl =  0.7783 

 0.0082±sl_bkg1 =  0.2319 
 0.027±sl_bkg2 =  2.399 

p-slice_9 particle: k_plusSlices	
  of	
  30	
  MeV/c	
  	
  	
  	
  	
  	
  

SELECTION	
  of	
  Kaons:	
  
MK+	
  ±	
  50	
  MeV/c2	
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URQMD	
  Simula-on:	
  π-­‐W	
  (w.o.	
  energy	
  loss	
  correc-on)	
  

dEdX [a.u.]
0 5 10 15 20 25

C
ou

nt
s
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800

900
 0.016±RMS =  4.649 
 0.022±Mean =  6.656 

Entries =  44060

 0.0049±frac_bkg1 =  0.2164 
 0.0081±frac_bkg2 =  0.4807 

 0.014±ml =  4.572 
 0.013±ml_bkg1 =  2.222 

ml_bkg2 =  7.0
 0.0029±sg =  0.1009 

 0.011±sl =  0.537 
 0.012±sl_bkg1 =  0.258 
 0.0020±sl_bkg2 =  2.0876 

p-slice_10 particle: k_plusSlices	
  of	
  30	
  MeV/c	
  	
  	
  	
  	
  	
  

SELECTION	
  of	
  Kaons:	
  
MK+	
  ±	
  50	
  MeV/c2	
  

Protons	
  not	
  well	
  fiJed	
  
Mean	
  value	
  to	
  low	
  



	
  	
  	
  PID	
  Selec)on	
  Procedure	
  

9	
  

URQMD	
  Simula-on:	
  π-­‐W	
  (w.o.	
  energy	
  loss	
  correc-on)	
  

dEdX [a.u.]
0 5 10 15 20 25

C
ou

nt
s
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 0.014±RMS =  4.283 
 0.019±Mean =  6.361 

Entries =  48691

 0.0048±frac_bkg1 =  0.1983 
 0.0076±frac_bkg2 =  0.4778 

 0.012±ml =  4.133 
 0.014±ml_bkg1 =  2.203 
 0.019±ml_bkg2 =  7.000 

 0.0024±sg =  0.1005 
 0.0088±sl =  0.4559 

 0.0096±sl_bkg1 =  0.2739 
 0.0023±sl_bkg2 =  1.7715 

p-slice_11 particle: k_plusSlices	
  of	
  30	
  MeV/c	
  	
  	
  	
  	
  	
  

SELECTION	
  of	
  Kaons:	
  
MK+	
  ±	
  50	
  MeV/c2	
  

Protons	
  not	
  well	
  fiJed	
  
Mean	
  value	
  to	
  low	
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URQMD	
  Simula-on:	
  π-­‐W	
  (w.o.	
  energy	
  loss	
  correc-on)	
  

dEdX [a.u.]
0 5 10 15 20 25

C
ou

nt
s
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1200

 0.012±RMS =  3.915 
 0.017±Mean =  6.015 

Entries =  51497

 0.00016±frac_bkg1 =  0.17286 
 0.00026±frac_bkg2 =  0.50312 

 0.00060±ml =  3.79862 
 0.000012±ml_bkg1 =  2.152798 
 0.000032±ml_bkg2 =  6.999999 

 0.016±sg =  0.200 
 0.00036±sl =  0.40811 

 0.00047±sl_bkg1 =  0.21679 
 0.0017±sl_bkg2 =  1.4940 

p-slice_12 particle: k_plusSlices	
  of	
  30	
  MeV/c	
  	
  	
  	
  	
  	
  

SELECTION	
  of	
  Kaons:	
  
MK+	
  ±	
  50	
  MeV/c2	
  

Protons	
  not	
  well	
  fiJed	
  
Mean	
  value	
  to	
  low	
  



	
  	
  	
  PID	
  Selec)on	
  Procedure	
  

11	
  

URQMD	
  Simula-on:	
  π-­‐W	
  (w.o.	
  energy	
  loss	
  correc-on)	
  

dEdX [a.u.]
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C
ou

nt
s
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1400
 0.011±RMS =  3.487 
 0.015±Mean =  5.637 

Entries =  52792

 0.0036±frac_bkg1 =  0.1816 
 0.0054±frac_bkg2 =  0.4469 

 0.0078±ml =  3.7244 
 0.0085±ml_bkg1 =  2.5038 
 0.0063±ml_bkg2 =  7.0000 

 0.0069±sg =  0.5932 
 0.0077±sl =  0.1725 

 0.0015±sl_bkg1 =  0.0010 
 0.012±sl_bkg2 =  0.964 

p-slice_13 particle: k_plusSlices	
  of	
  30	
  MeV/c	
  	
  	
  	
  	
  	
  

SELECTION	
  of	
  Kaons:	
  
MK+	
  ±	
  50	
  MeV/c2	
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URQMD	
  Simula-on:	
  π-­‐W	
  (w.o.	
  energy	
  loss	
  correc-on)	
  

dEdX [a.u.]
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C
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s
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 0.0097±RMS =  3.1723 
 0.014±Mean =  5.316 

Entries =  53106

 0.000043±frac_bkg1 =  0.000000 
 0.0087±frac_bkg2 =  0.6460 

 0.015±ml =  3.133 
 2.0±ml_bkg1 =  0.2 

 0.041±ml_bkg2 =  6.704 
 0.0099±sg =  0.7827 

 0.014±sl =  0.199 
 0.70±sl_bkg1 =  1.14 

 0.011±sl_bkg2 =  0.716 

p-slice_14 particle: k_plusSlices	
  of	
  30	
  MeV/c	
  	
  	
  	
  	
  	
  

SELECTION	
  of	
  Kaons:	
  
MK+	
  ±	
  50	
  MeV/c2	
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URQMD	
  Simula-on:	
  π-­‐W	
  (w.o.	
  energy	
  loss	
  correc-on)	
  

dEdX [a.u.]
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C
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nt
s
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 0.0083±RMS =  2.8813 
 0.012±Mean =  4.913 

Entries =  59883

 0.0025±frac_bkg1 =  0.0000 
 0.0022±frac_bkg2 =  0.6202 

 0.0050±ml =  2.7966 
ml_bkg1 = -0.250

 0.013±ml_bkg2 =  6.035 
 0.0039±sg =  0.6551 
 0.0031±sl =  0.2207 

 0.61±sl_bkg1 =  0.19 
 0.0059±sl_bkg2 =  0.6177 

p-slice_15 particle: k_plusSlices	
  of	
  30	
  MeV/c	
  	
  	
  	
  	
  	
  

SELECTION	
  of	
  Kaons:	
  
MK+	
  ±	
  50	
  MeV/c2	
  

Protons	
  not	
  well	
  fiJed	
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URQMD	
  Simula-on:	
  π-­‐W	
  (w.o.	
  energy	
  loss	
  correc-on)	
  

dEdX [a.u.]
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C
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nt
s
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 0.0074±RMS =  2.6510 
 0.010±Mean =  4.606 

Entries =  64518

 0.000031±frac_bkg1 =  0.000001 
 0.0048±frac_bkg2 =  0.5573 

 0.016±ml =  2.625 
ml_bkg1 = -0.350

 0.020±ml_bkg2 =  5.491 
 0.0045±sg =  0.6376 

 0.0044±sl =  0.1364 
 0.88±sl_bkg1 =  0.98 

 0.0067±sl_bkg2 =  0.5390 

p-slice_16 particle: k_plusSlices	
  of	
  30	
  MeV/c	
  	
  	
  	
  	
  	
  

SELECTION	
  of	
  Kaons:	
  
MK+	
  ±	
  50	
  MeV/c2	
  

Protons	
  not	
  well	
  fiJed	
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URQMD	
  Simula-on:	
  π-­‐W	
  (w.o.	
  energy	
  loss	
  correc-on)	
  

dEdX [a.u.]
0 5 10 15 20 25

C
ou

nt
s
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 0.0067±RMS =  2.4639 
 0.0095±Mean =  4.3860 

Entries =  67653

 0.000025±frac_bkg1 =  0.000001 
 0.0037±frac_bkg2 =  0.5918 

 0.0049±ml =  2.4514 
ml_bkg1 = -0.650

 0.0090±ml_bkg2 =  5.2370 
 0.0062±sg =  0.4494 

 0.0052±sl =  0.2408 
 0.53±sl_bkg1 =  0.87 

 0.0040±sl_bkg2 =  0.4996 

p-slice_17 particle: k_plusSlices	
  of	
  30	
  MeV/c	
  	
  	
  	
  	
  	
  

SELECTION	
  of	
  Kaons:	
  
MK+	
  ±	
  50	
  MeV/c2	
  

Protons	
  not	
  well	
  fiJed	
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URQMD	
  Simula-on:	
  π-­‐W	
  (w.o.	
  energy	
  loss	
  correc-on)	
  

dEdX [a.u.]
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C
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nt
s
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 0.0062±RMS =  2.1012 
 0.0088±Mean =  4.0117 

Entries =  57452

 0.0000083±frac_bkg1 =  0.0000010 
 0.0091±frac_bkg2 =  0.4854 

 0.017±ml =  2.363 
ml_bkg1 = -0.850

 0.0000061±ml_bkg2 =  4.5011919 
 0.000026±sg =  0.431121 

 0.47±sl =  0.10 
 0.00016±sl_bkg1 =  0.77673 

 0.0027±sl_bkg2 =  0.4070 

p-slice_19 particle: k_plusSlices	
  of	
  30	
  MeV/c	
  	
  	
  	
  	
  	
  

SELECTION	
  of	
  Kaons:	
  
MK+	
  ±	
  50	
  MeV/c2	
  

Protons	
  not	
  well	
  fiJed	
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URQMD	
  Simula-on:	
  π-­‐W	
  (w.o.	
  energy	
  loss	
  correc-on)	
  

dEdX [a.u.]
0 5 10 15 20 25

C
ou

nt
s
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1800  0.0060±RMS =  1.9536 
 0.0085±Mean =  3.8657 

Entries =  52794

 0.000028±frac_bkg1 =  0.000001 
 0.0062±frac_bkg2 =  0.5206 

 0.0064±ml =  2.3591 
ml_bkg1 = -0.950

 0.013±ml_bkg2 =  4.400 
 0.0048±sg =  0.4237 

 0.0076±sl =  0.1538 
 0.60±sl_bkg1 =  0.71 

 0.0045±sl_bkg2 =  0.3447 

p-slice_20 particle: k_plusSlices	
  of	
  30	
  MeV/c	
  	
  	
  	
  	
  	
  

SELECTION	
  of	
  Kaons:	
  
MK+	
  ±	
  50	
  MeV/c2	
  

Protons	
  not	
  well	
  fiJed	
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URQMD	
  Simula-on:	
  π-­‐W	
  (w.o.	
  energy	
  loss	
  correc-on)	
  

dEdX [a.u.]
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C
ou

nt
s
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 0.0060±RMS =  1.8478 
 0.0085±Mean =  3.7250 

Entries =  47816

 0.000017±frac_bkg1 =  0.000001 
 0.0073±frac_bkg2 =  0.5033 

 0.0062±ml =  2.3397 
ml_bkg1 = -0.950

 0.015±ml_bkg2 =  4.198 
 0.0049±sg =  0.4178 

 0.0085±sl =  0.1307 
 0.36±sl_bkg1 =  0.02 

 0.0051±sl_bkg2 =  0.3094 

p-slice_21 particle: k_plusSlices	
  of	
  30	
  MeV/c	
  	
  	
  	
  	
  	
  

SELECTION	
  of	
  Kaons:	
  
MK+	
  ±	
  50	
  MeV/c2	
  

Protons	
  not	
  well	
  fiJed	
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URQMD	
  Simula-on:	
  π-­‐W	
  (w.o.	
  energy	
  loss	
  correc-on)	
  

dEdX [a.u.]
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C
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nt
s
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1400

 0.0059±RMS =  1.7446 
 0.0084±Mean =  3.5852 

Entries =  43348

 0.000032±frac_bkg1 =  0.000001 
 0.0032±frac_bkg2 =  0.4669 

 0.0039±ml =  2.3065 
ml_bkg1 = -1.05
ml_bkg2 =  4.0

 0.0040±sg =  0.4028 
 0.0023±sl =  0.1000 

 0.35±sl_bkg1 =  0.64 
 0.0038±sl_bkg2 =  0.2985 

p-slice_22 particle: k_plusSlices	
  of	
  30	
  MeV/c	
  	
  	
  	
  	
  	
  

SELECTION	
  of	
  Kaons:	
  
MK+	
  ±	
  50	
  MeV/c2	
  

Protons	
  not	
  well	
  fiJed	
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URQMD	
  Simula-on:	
  π-­‐W	
  (w.o.	
  energy	
  loss	
  correc-on)	
  

dEdX [a.u.]
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C
ou

nt
s
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1400  0.0059±RMS =  1.6416 
 0.0083±Mean =  3.4787 

Entries =  39322

 0.000020±frac_bkg1 =  0.000001 
 0.0058±frac_bkg2 =  0.5295 

 0.0041±ml =  2.3499 
ml_bkg1 = -0.950

 0.0016±ml_bkg2 =  4.0000 
 0.0051±sg =  0.4470 

 0.0083±sl =  0.1205 
 0.33±sl_bkg1 =  0.07 

 0.0038±sl_bkg2 =  0.2166 

p-slice_23 particle: k_plusSlices	
  of	
  30	
  MeV/c	
  	
  	
  	
  	
  	
  

SELECTION	
  of	
  Kaons:	
  
MK+	
  ±	
  50	
  MeV/c2	
  

Protons	
  not	
  well	
  fiJed	
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URQMD	
  Simula-on:	
  π-­‐W	
  (w.o.	
  energy	
  loss	
  correc-on)	
  

dEdX [a.u.]
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C
ou

nt
s

0

200

400

600

800

1000

1200

 0.0059±RMS =  1.5900 
 0.0084±Mean =  3.3897 

Entries =  35970

 0.000035±frac_bkg1 =  0.000001 
 0.0065±frac_bkg2 =  0.5740 

 0.0040±ml =  2.3716 
ml_bkg1 = -0.850

 0.00079±ml_bkg2 =  4.00000 
 0.0056±sg =  0.4576 

 0.0085±sl =  0.1309 
 0.29±sl_bkg1 =  0.58 

 0.0035±sl_bkg2 =  0.1790 

p-slice_24 particle: k_plusSlices	
  of	
  30	
  MeV/c	
  	
  	
  	
  	
  	
  

SELECTION	
  of	
  Kaons:	
  
MK+	
  ±	
  50	
  MeV/c2	
  

Protons	
  not	
  well	
  fiJed	
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URQMD	
  Simula-on:	
  π-­‐W	
  (w.o.	
  energy	
  loss	
  correc-on)	
  

Slices	
  of	
  30	
  MeV/c	
  	
  	
  	
  	
  	
  

SELECTION	
  of	
  Kaons:	
  
MK+	
  ±	
  50	
  MeV/c2	
  



	
  	
  Summary	
  &	
  Outlook	
  
	
  

PID	
  Selec-on:	
  
è Selec)on	
  based	
  on	
  Langauss:	
  Simulatanious	
  fit	
  of	
  π+,	
  K+,	
  p	
  

è Improvement	
  of	
  the	
  fits	
  needed	
  
è SIM	
  data	
  not	
  yet	
  fiZed	
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