
)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 27.5θcarbkm RPC mass plot for 15.0 < 
&& 150 < p < 220

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 40.0θcarbkm RPC mass plot for 27.5 < 
&& 150 < p < 220

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 52.5θcarbkm RPC mass plot for 40.0 < 
&& 150 < p < 220

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 65.0θcarbkm RPC mass plot for 52.5 < 
&& 150 < p < 220

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 77.5θcarbkm RPC mass plot for 65.0 < 
&& 150 < p < 220

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 90.0θcarbkm RPC mass plot for 77.5 < 
&& 150 < p < 220



 / ndf 2χ  7.827 / 7

Constant  0.49±  4.17 

Slope     0.001458±0.003004 − 

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

20

40

60

80

100

 / ndf 2χ  7.827 / 7

Constant  0.49±  4.17 

Slope     0.001458±0.003004 − 

 < 27.5θcarbkm RPC mass plot for 15.0 < 
&& 220 < p < 290

GOOD

N from fit: 213 +/- 14

N from sub: 229 +/- 15

mass: 490.57 +/- 1.77

: 20.87 +/- 1.89σ

 / ndf 2χ  2.835 / 7

Constant  0.540± 5.533 

Slope     0.00167±0.00757 − 

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

10

20

30

40

50

60

70

80

 / ndf 2χ  2.835 / 7

Constant  0.540± 5.533 

Slope     0.00167±0.00757 − 

 < 40.0θcarbkm RPC mass plot for 27.5 < 
&& 220 < p < 290

GOOD

N from fit: 198 +/- 14

N from sub: 216 +/- 14

mass: 482.98 +/- 2.43

: 22.42 +/- 1.84σ

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

2

 < 52.5θcarbkm RPC mass plot for 40.0 < 
&& 220 < p < 290

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 65.0θcarbkm RPC mass plot for 52.5 < 
&& 220 < p < 290

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 77.5θcarbkm RPC mass plot for 65.0 < 
&& 220 < p < 290

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 90.0θcarbkm RPC mass plot for 77.5 < 
&& 220 < p < 290



 / ndf 2χ   8.54 / 7

Constant  0.18±  5.73 

Slope     0.000518±0.001915 − 

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

50

100

150

200

250

300

350
 / ndf 2χ   8.54 / 7

Constant  0.18±  5.73 

Slope     0.000518±0.001915 − 

 < 27.5θcarbkm RPC mass plot for 15.0 < 
&& 290 < p < 360

GOOD

N from fit: 629 +/- 25

N from sub: 645 +/- 25

mass: 490.59 +/- 1.12

: 18.52 +/- 1.08σ

 / ndf 2χ  25.22 / 7

Constant  0.197± 6.742 

Slope     0.000597±0.005095 − 

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

50

100

150

200

250

300

350  / ndf 2χ  25.22 / 7

Constant  0.197± 6.742 

Slope     0.000597±0.005095 − 

 < 40.0θcarbkm RPC mass plot for 27.5 < 
&& 290 < p < 360

GOOD

N from fit: 670 +/- 25

N from sub: 709 +/- 26

mass: 485.28 +/- 1.46

: 24.41 +/- 1.73σ

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

1

2

3

4

5

6

7

8

 < 52.5θcarbkm RPC mass plot for 40.0 < 
&& 290 < p < 360

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 65.0θcarbkm RPC mass plot for 52.5 < 
&& 290 < p < 360

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 77.5θcarbkm RPC mass plot for 65.0 < 
&& 290 < p < 360

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 90.0θcarbkm RPC mass plot for 77.5 < 
&& 290 < p < 360



 / ndf 2χ  62.48 / 7

Constant  0.120± 7.362 

Slope     0.000362±0.004103 − 

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

100

200

300

400

500

600

700

 / ndf 2χ  62.48 / 7

Constant  0.120± 7.362 

Slope     0.000362±0.004103 − 

 < 27.5θcarbkm RPC mass plot for 15.0 < 
&& 360 < p < 430

GOOD

N from fit: 843 +/- 29

N from sub: 858 +/- 29

mass: 489.72 +/- 1.63

: 23.48 +/- 1.67σ

 / ndf 2χ  128.2 / 7

Constant  0.106± 8.277 

Slope     0.000324±0.005909 − 

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

200

400

600

800

1000

1200
 / ndf 2χ  128.2 / 7

Constant  0.106± 8.277 

Slope     0.000324±0.005909 − 

 < 40.0θcarbkm RPC mass plot for 27.5 < 
&& 360 < p < 430

GOOD

N from fit: 744 +/- 27

N from sub: 805 +/- 28

mass: 491.79 +/- 1.56

: 19.94 +/- 1.78σ

 / ndf 2χ  15.81 / 7

Constant  0.680± 5.583 

Slope     0.0021±0.0085 − 

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

5

10

15

20

25

30

35

 / ndf 2χ  15.81 / 7

Constant  0.680± 5.583 

Slope     0.0021±0.0085 − 

 < 52.5θcarbkm RPC mass plot for 40.0 < 
&& 360 < p < 430

BAD fit

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 65.0θcarbkm RPC mass plot for 52.5 < 
&& 360 < p < 430

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 77.5θcarbkm RPC mass plot for 65.0 < 
&& 360 < p < 430

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 90.0θcarbkm RPC mass plot for 77.5 < 
&& 360 < p < 430



 / ndf 2χ  794.3 / 7

Constant  0.11± 11.13 

Slope     0.00036±0.01316 − 

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

500

1000

1500

2000

2500

3000

 / ndf 2χ  794.3 / 7

Constant  0.11± 11.13 

Slope     0.00036±0.01316 − 

 < 27.5θcarbkm RPC mass plot for 15.0 < 
&& 430 < p < 500

GOOD

N from fit: 737 +/- 27

N from sub: 676 +/- 29

mass: 496.92 +/- 2.96

: 25.83 +/- 2.55σ

 / ndf 2χ   1220 / 7

Constant  0.10± 12.93 

Slope     0.0003±0.0177 − 

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

1000

2000

3000

4000

5000

 / ndf 2χ   1220 / 7

Constant  0.10± 12.93 

Slope     0.0003±0.0177 − 

 < 40.0θcarbkm RPC mass plot for 27.5 < 
&& 430 < p < 500

BAD fit

 / ndf 2χ  53.38 / 7

Constant  0.380± 8.215 

Slope     0.00122±0.01252 − 

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

50

100

150

200

250  / ndf 2χ  53.38 / 7

Constant  0.380± 8.215 

Slope     0.00122±0.01252 − 

 < 52.5θcarbkm RPC mass plot for 40.0 < 
&& 430 < p < 500

BAD fit

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 65.0θcarbkm RPC mass plot for 52.5 < 
&& 430 < p < 500

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 77.5θcarbkm RPC mass plot for 65.0 < 
&& 430 < p < 500

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 90.0θcarbkm RPC mass plot for 77.5 < 
&& 430 < p < 500



 / ndf 2χ  728.8 / 7

Constant  0.06± 14.83 

Slope     0.00021±0.02192 − 

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

2000

4000

6000

8000

10000
 / ndf 2χ  728.8 / 7

Constant  0.06± 14.83 

Slope     0.00021±0.02192 − 

 < 27.5θcarbkm RPC mass plot for 15.0 < 
&& 500 < p < 570

BAD fit

 / ndf 2χ  931.2 / 7

Constant  0.05± 15.53 

Slope     0.00019±0.02337 − 

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

2000

4000

6000

8000

10000

12000

14000  / ndf 2χ  931.2 / 7

Constant  0.05± 15.53 

Slope     0.00019±0.02337 − 

 < 40.0θcarbkm RPC mass plot for 27.5 < 
&& 500 < p < 570

BAD fit

 / ndf 2χ  68.02 / 7

Constant  0.23± 12.46 

Slope     0.0008±0.0227 − 

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

100

200

300

400

500

600

700

800
 / ndf 2χ  68.02 / 7

Constant  0.23± 12.46 

Slope     0.0008±0.0227 − 

 < 52.5θcarbkm RPC mass plot for 40.0 < 
&& 500 < p < 570

BAD fit

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 65.0θcarbkm RPC mass plot for 52.5 < 
&& 500 < p < 570

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 77.5θcarbkm RPC mass plot for 65.0 < 
&& 500 < p < 570

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 90.0θcarbkm RPC mass plot for 77.5 < 
&& 500 < p < 570



 / ndf 2χ  231.8 / 7

Constant  0.04± 15.05 

Slope     0.00013±0.02082 − 

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

2000

4000

6000

8000

10000

12000

14000

16000  / ndf 2χ  231.8 / 7

Constant  0.04± 15.05 

Slope     0.00013±0.02082 − 

 < 27.5θcarbkm RPC mass plot for 15.0 < 
&& 570 < p < 640

BAD fit

 / ndf 2χ  232.1 / 7

Constant  0.04± 15.44 

Slope     0.00012±0.02163 − 

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

2000

4000

6000

8000

10000

12000

14000

16000

18000

 / ndf 2χ  232.1 / 7

Constant  0.04± 15.44 

Slope     0.00012±0.02163 − 

 < 40.0θcarbkm RPC mass plot for 27.5 < 
&& 570 < p < 640

BAD fit

 / ndf 2χ  22.67 / 7

Constant  0.17± 12.91 

Slope     0.00057±0.02336 − 

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

100

200

300

400

500

600

700

800

900

 / ndf 2χ  22.67 / 7

Constant  0.17± 12.91 

Slope     0.00057±0.02336 − 

 < 52.5θcarbkm RPC mass plot for 40.0 < 
&& 570 < p < 640

BAD fit

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 65.0θcarbkm RPC mass plot for 52.5 < 
&& 570 < p < 640

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 77.5θcarbkm RPC mass plot for 65.0 < 
&& 570 < p < 640

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 90.0θcarbkm RPC mass plot for 77.5 < 
&& 570 < p < 640



 / ndf 2χ    259 / 7

Constant  0.03± 14.34 

Slope     0.00010±0.01756 − 

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

2000

4000

6000

8000

10000

12000

14000

16000

18000  / ndf 2χ    259 / 7

Constant  0.03± 14.34 

Slope     0.00010±0.01756 − 

 < 27.5θcarbkm RPC mass plot for 15.0 < 
&& 640 < p < 710

BAD fit

 / ndf 2χ  205.2 / 7

Constant  0.03± 14.51 

Slope     0.00011±0.01867 − 

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

2000

4000

6000

8000

10000

12000

14000

16000  / ndf 2χ  205.2 / 7

Constant  0.03± 14.51 

Slope     0.00011±0.01867 − 

 < 40.0θcarbkm RPC mass plot for 27.5 < 
&& 640 < p < 710

BAD fit

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 52.5θcarbkm RPC mass plot for 40.0 < 
&& 640 < p < 710

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 65.0θcarbkm RPC mass plot for 52.5 < 
&& 640 < p < 710

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 77.5θcarbkm RPC mass plot for 65.0 < 
&& 640 < p < 710

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 90.0θcarbkm RPC mass plot for 77.5 < 
&& 640 < p < 710



 / ndf 2χ    373 / 7

Constant  0.0±  13.3 

Slope     0.00010±0.01478 − 

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

2000

4000

6000

8000

10000

12000

 / ndf 2χ    373 / 7

Constant  0.0±  13.3 

Slope     0.00010±0.01478 − 

 < 27.5θcarbkm RPC mass plot for 15.0 < 
&& 710 < p < 780

BAD fit

 / ndf 2χ  146.1 / 7

Constant  0.04± 12.78 

Slope     0.00014±0.01528 − 

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

1000

2000

3000

4000

5000

6000

7000  / ndf 2χ  146.1 / 7

Constant  0.04± 12.78 

Slope     0.00014±0.01528 − 

 < 40.0θcarbkm RPC mass plot for 27.5 < 
&& 710 < p < 780

BAD fit

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 52.5θcarbkm RPC mass plot for 40.0 < 
&& 710 < p < 780

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 65.0θcarbkm RPC mass plot for 52.5 < 
&& 710 < p < 780

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 77.5θcarbkm RPC mass plot for 65.0 < 
&& 710 < p < 780

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 90.0θcarbkm RPC mass plot for 77.5 < 
&& 710 < p < 780



)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 27.5θcarbkm RPC mass plot for 15.0 < 
&& 780 < p < 850

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 40.0θcarbkm RPC mass plot for 27.5 < 
&& 780 < p < 850

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 52.5θcarbkm RPC mass plot for 40.0 < 
&& 780 < p < 850

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 65.0θcarbkm RPC mass plot for 52.5 < 
&& 780 < p < 850

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 77.5θcarbkm RPC mass plot for 65.0 < 
&& 780 < p < 850

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 90.0θcarbkm RPC mass plot for 77.5 < 
&& 780 < p < 850



)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 27.5θcarbkm RPC mass plot for 15.0 < 
&& 850 < p < 920

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 40.0θcarbkm RPC mass plot for 27.5 < 
&& 850 < p < 920

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 52.5θcarbkm RPC mass plot for 40.0 < 
&& 850 < p < 920

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 65.0θcarbkm RPC mass plot for 52.5 < 
&& 850 < p < 920

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 77.5θcarbkm RPC mass plot for 65.0 < 
&& 850 < p < 920

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 90.0θcarbkm RPC mass plot for 77.5 < 
&& 850 < p < 920



)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 27.5θcarbkm RPC mass plot for 15.0 < 
&& 920 < p < 990

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 40.0θcarbkm RPC mass plot for 27.5 < 
&& 920 < p < 990

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 52.5θcarbkm RPC mass plot for 40.0 < 
&& 920 < p < 990

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 65.0θcarbkm RPC mass plot for 52.5 < 
&& 920 < p < 990

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 77.5θcarbkm RPC mass plot for 65.0 < 
&& 920 < p < 990

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 90.0θcarbkm RPC mass plot for 77.5 < 
&& 920 < p < 990



p(MeV/c)
200 300 400 500 600 700 800 900

 c
ou

nt
s 

fr
om

 s
ub

0

100

200

300

400

500

600

700

800

900

 < 27.5θResults for 15.0 < 

p(MeV/c)
200 300 400 500 600 700 800 900

 c
ou

nt
s 

fr
om

 s
ub

0

100

200

300

400

500

600

700

800

 < 40.0θResults for 27.5 < 

p(MeV/c)
200 300 400 500 600 700 800 900

 c
ou

nt
s 

fr
om

 s
ub

0

0.2

0.4

0.6

0.8

1

 < 52.5θResults for 40.0 < 

p(MeV/c)
200 300 400 500 600 700 800 900

 c
ou

nt
s 

fr
om

 s
ub

0

0.2

0.4

0.6

0.8

1

 < 65.0θResults for 52.5 < 

p(MeV/c)
200 300 400 500 600 700 800 900

 c
ou

nt
s 

fr
om

 s
ub

0

0.2

0.4

0.6

0.8

1

 < 77.5θResults for 65.0 < 

p(MeV/c)
200 300 400 500 600 700 800 900

 c
ou

nt
s 

fr
om

 s
ub

0

0.2

0.4

0.6

0.8

1

 < 90.0θResults for 77.5 < 



θ
20 30 40 50 60 70 80 90

 c
ou

nt
s 

fr
om

 s
ub

0

0.2

0.4

0.6

0.8

1

Results for 150 < p < 220

θ
20 30 40 50 60 70 80 90

 c
ou

nt
s 

fr
om

 s
ub

0

50

100

150

200

250

Results for 220 < p < 290

θ
20 30 40 50 60 70 80 90

 c
ou

nt
s 

fr
om

 s
ub

0

100

200

300

400

500

600

700

Results for 290 < p < 360

θ
20 30 40 50 60 70 80 90

 c
ou

nt
s 

fr
om

 s
ub

0

100

200

300

400

500

600

700

800

900

Results for 360 < p < 430

θ
20 30 40 50 60 70 80 90

 c
ou

nt
s 

fr
om

 s
ub

0

100

200

300

400

500

600

700

Results for 430 < p < 500

θ
20 30 40 50 60 70 80 90

 c
ou

nt
s 

fr
om

 s
ub

0

0.2

0.4

0.6

0.8

1

Results for 500 < p < 570



θ
20 30 40 50 60 70 80 90

 c
ou

nt
s 

fr
om

 s
ub

0

0.2

0.4

0.6

0.8

1

Results for 570 < p < 640

θ
20 30 40 50 60 70 80 90

 c
ou

nt
s 

fr
om

 s
ub

0

0.2

0.4

0.6

0.8

1

Results for 640 < p < 710

θ
20 30 40 50 60 70 80 90

 c
ou

nt
s 

fr
om

 s
ub

0

0.2

0.4

0.6

0.8

1

Results for 710 < p < 780

θ
20 30 40 50 60 70 80 90

 c
ou

nt
s 

fr
om

 s
ub

0

0.2

0.4

0.6

0.8

1

Results for 780 < p < 850

θ
20 30 40 50 60 70 80 90

 c
ou

nt
s 

fr
om

 s
ub

0

0.2

0.4

0.6

0.8

1

Results for 850 < p < 920

θ
20 30 40 50 60 70 80 90

 c
ou

nt
s 

fr
om

 s
ub

0

0.2

0.4

0.6

0.8

1

Results for 920 < p < 990



p(MeV/c)
200 300 400 500 600 700 800 900

 c
ou

nt
s 

fr
om

 fi
t

0

100

200

300

400

500

600

700

800

900

 < 27.5θResults for 15.0 < 

p(MeV/c)
200 300 400 500 600 700 800 900

 c
ou

nt
s 

fr
om

 fi
t

0

100

200

300

400

500

600

700

800

 < 40.0θResults for 27.5 < 

p(MeV/c)
200 300 400 500 600 700 800 900

 c
ou

nt
s 

fr
om

 fi
t

0

0.2

0.4

0.6

0.8

1

 < 52.5θResults for 40.0 < 

p(MeV/c)
200 300 400 500 600 700 800 900

 c
ou

nt
s 

fr
om

 fi
t

0

0.2

0.4

0.6

0.8

1

 < 65.0θResults for 52.5 < 

p(MeV/c)
200 300 400 500 600 700 800 900

 c
ou

nt
s 

fr
om

 fi
t

0

0.2

0.4

0.6

0.8

1

 < 77.5θResults for 65.0 < 

p(MeV/c)
200 300 400 500 600 700 800 900

 c
ou

nt
s 

fr
om

 fi
t

0

0.2

0.4

0.6

0.8

1

 < 90.0θResults for 77.5 < 



θ
20 30 40 50 60 70 80 90

 c
ou

nt
s 

fr
om

 fi
t

0

0.2

0.4

0.6

0.8

1

Results for 150 < p < 220

θ
20 30 40 50 60 70 80 90

 c
ou

nt
s 

fr
om

 fi
t

0

20

40

60

80

100

120

140

160

180

200

220

Results for 220 < p < 290

θ
20 30 40 50 60 70 80 90

 c
ou

nt
s 

fr
om

 fi
t

0

100

200

300

400

500

600

700

Results for 290 < p < 360

θ
20 30 40 50 60 70 80 90

 c
ou

nt
s 

fr
om

 fi
t

0

100

200

300

400

500

600

700

800

900

Results for 360 < p < 430

θ
20 30 40 50 60 70 80 90

 c
ou

nt
s 

fr
om

 fi
t

0

100

200

300

400

500

600

700

800

Results for 430 < p < 500

θ
20 30 40 50 60 70 80 90

 c
ou

nt
s 

fr
om

 fi
t

0

0.2

0.4

0.6

0.8

1

Results for 500 < p < 570



θ
20 30 40 50 60 70 80 90

 c
ou

nt
s 

fr
om

 fi
t

0

0.2

0.4

0.6

0.8

1

Results for 570 < p < 640

θ
20 30 40 50 60 70 80 90

 c
ou

nt
s 

fr
om

 fi
t

0

0.2

0.4

0.6

0.8

1

Results for 640 < p < 710

θ
20 30 40 50 60 70 80 90

 c
ou

nt
s 

fr
om

 fi
t

0

0.2

0.4

0.6

0.8

1

Results for 710 < p < 780

θ
20 30 40 50 60 70 80 90

 c
ou

nt
s 

fr
om

 fi
t

0

0.2

0.4

0.6

0.8

1

Results for 780 < p < 850

θ
20 30 40 50 60 70 80 90

 c
ou

nt
s 

fr
om

 fi
t

0

0.2

0.4

0.6

0.8

1

Results for 850 < p < 920

θ
20 30 40 50 60 70 80 90

 c
ou

nt
s 

fr
om

 fi
t

0

0.2

0.4

0.6

0.8

1

Results for 920 < p < 990



p(MeV/c)
200 300 400 500 600 700 800 900

 m
as

s

450

460

470

480

490

500

 < 27.5θResults for 15.0 < 

p(MeV/c)
200 300 400 500 600 700 800 900

 m
as

s

450

455

460

465

470

475

480

485

490

495

 < 40.0θResults for 27.5 < 

p(MeV/c)
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

 m
as

s

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

 < 52.5θResults for 40.0 < 

p(MeV/c)
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

 m
as

s

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

 < 65.0θResults for 52.5 < 

p(MeV/c)
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

 m
as

s

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

 < 77.5θResults for 65.0 < 

p(MeV/c)
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

 m
as

s

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

 < 90.0θResults for 77.5 < 



p(MeV/c)
200 300 400 500 600 700 800 900

σ 

0

10

20

30

40

50

 < 27.5θResults for 15.0 < 

p(MeV/c)
200 300 400 500 600 700 800 900

σ 

0

10

20

30

40

50

 < 40.0θResults for 27.5 < 

p(MeV/c)
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

σ 

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

 < 52.5θResults for 40.0 < 

p(MeV/c)
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

σ 

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

 < 65.0θResults for 52.5 < 

p(MeV/c)
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

σ 

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

 < 77.5θResults for 65.0 < 

p(MeV/c)
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

σ 

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

 < 90.0θResults for 77.5 < 



θ
200 300 400 500 600 700 800 900

 m
as

s

450

460

470

480

490

500

Results for 150 < p < 220

θ
20 30 40 50 60 70 80 90

 m
as

s

450

455

460

465

470

475

480

485

490

Results for 220 < p < 290

θ
20 30 40 50 60 70 80 90

 m
as

s

450

455

460

465

470

475

480

485

490

Results for 290 < p < 360

θ
20 30 40 50 60 70 80 90

 m
as

s

450

455

460

465

470

475

480

485

490

495

Results for 360 < p < 430

θ
20 30 40 50 60 70 80 90

 m
as

s

450

460

470

480

490

500

Results for 430 < p < 500

θ
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

 m
as

s

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

Results for 500 < p < 570



θ
200 300 400 500 600 700 800 900

σ 

0

10

20

30

40

50

Results for 150 < p < 220

θ
20 30 40 50 60 70 80 90

σ 

0

10

20

30

40

50

Results for 220 < p < 290

θ
20 30 40 50 60 70 80 90

σ 

0

10

20

30

40

50

Results for 290 < p < 360

θ
20 30 40 50 60 70 80 90

σ 

0

10

20

30

40

50

Results for 360 < p < 430

θ
20 30 40 50 60 70 80 90

σ 

0

10

20

30

40

50

Results for 430 < p < 500

θ
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

σ 

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

Results for 500 < p < 570



θ
200 300 400 500 600 700 800 900

 m
as

s

450

460

470

480

490

500

Results for 570 < p < 640

θ
20 30 40 50 60 70 80 90

 m
as

s

450

455

460

465

470

475

480

485

490

Results for 640 < p < 710

θ
20 30 40 50 60 70 80 90

 m
as

s

450

455

460

465

470

475

480

485

490

Results for 710 < p < 780

θ
20 30 40 50 60 70 80 90

 m
as

s

450

455

460

465

470

475

480

485

490

495

Results for 780 < p < 850

θ
20 30 40 50 60 70 80 90

 m
as

s

450

460

470

480

490

500

Results for 850 < p < 920

θ
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

 m
as

s

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

Results for 920 < p < 990



θ
200 300 400 500 600 700 800 900

σ 

0

10

20

30

40

50

Results for 570 < p < 640

θ
20 30 40 50 60 70 80 90

σ 

0

10

20

30

40

50

Results for 640 < p < 710

θ
20 30 40 50 60 70 80 90

σ 

0

10

20

30

40

50

Results for 710 < p < 780

θ
20 30 40 50 60 70 80 90

σ 

0

10

20

30

40

50

Results for 780 < p < 850

θ
20 30 40 50 60 70 80 90

σ 

0

10

20

30

40

50

Results for 850 < p < 920

θ
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

σ 

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

Results for 920 < p < 990



   15±
 214

   14±
 198

   25±
 630

   26±
 671

   29±
 844

   27±
 745

   27±
 738

 (deg)θ
20 30 40 50 60 70 80 90

 p
 (

M
eV

/c
)

200

300

400

500

600

700

800

900

carbkm_fitnum2d_0

Entries  4034

100

200

300

400

500

600

700

800

carbkm_fitnum2d_0

Entries  4034



   15±
 230

   15±
 217

   25±
 646

   27±
 709

   30±
 858

   28±
 805

   30±
 676

 (deg)θ
20 30 40 50 60 70 80 90

 p
 (

M
eV

/c
)

200

300

400

500

600

700

800

900

carbkm_subnum2d_0

Entries  4138

100

200

300

400

500

600

700

800

carbkm_subnum2d_0

Entries  4138



  1.8±
490.6

  2.4±
483.0

  1.1±
490.6

  1.5±
485.3

  1.6±
489.7

  1.6±
491.8

  3.0±
496.9

 (deg)θ
20 30 40 50 60 70 80 90

 p
 (

M
eV

/c
)

200

300

400

500

600

700

800

900

carbkm_mass2d_0

450

460

470

480

490

500

510

520

530

540

550carbkm_mass2d_0



  1.9±
20.9

  1.8±
22.4

  1.1±
18.5

  1.7±
24.4

  1.7±
23.5

  1.8±
19.9

  2.5±
25.8

 (deg)θ
20 30 40 50 60 70 80 90

 p
 (

M
eV

/c
)

200

300

400

500

600

700

800

900

carbkm_width2d_0

10

15

20

25

30

35

40

45

50carbkm_width2d_0



)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 27.5θcarbkm TOF mass plot for 15.0 < 
&& 150 < p < 220

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

2

 < 40.0θcarbkm TOF mass plot for 27.5 < 
&& 150 < p < 220

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

2

 < 52.5θcarbkm TOF mass plot for 40.0 < 
&& 150 < p < 220

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 65.0θcarbkm TOF mass plot for 52.5 < 
&& 150 < p < 220

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 77.5θcarbkm TOF mass plot for 65.0 < 
&& 150 < p < 220

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 90.0θcarbkm TOF mass plot for 77.5 < 
&& 150 < p < 220



)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

 < 27.5θcarbkm TOF mass plot for 15.0 < 
&& 220 < p < 290

 / ndf 2χ  1.218 / 7

Constant  0.691± 3.699 

Slope     0.0021±0.0038 − 

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

10

20

30

40

50
 / ndf 2χ  1.218 / 7

Constant  0.691± 3.699 

Slope     0.0021±0.0038 − 

 < 40.0θcarbkm TOF mass plot for 27.5 < 
&& 220 < p < 290

GOOD

N from fit: 92 +/- 9

N from sub: 96 +/- 9

mass: 480.17 +/- 2.87

: 21.64 +/- 2.98σ

 / ndf 2χ   9.46 / 7

Constant  0.36±  4.98 

Slope     0.001077±0.003979 − 

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

20

40

60

80

100

 / ndf 2χ   9.46 / 7

Constant  0.36±  4.98 

Slope     0.001077±0.003979 − 

 < 52.5θcarbkm TOF mass plot for 40.0 < 
&& 220 < p < 290

GOOD

N from fit: 259 +/- 16

N from sub: 269 +/- 16

mass: 479.60 +/- 2.45

: 28.75 +/- 2.66σ

 / ndf 2χ  7.339 / 7

Constant  0.280± 6.284 

Slope     0.000857±0.006789 − 

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

20

40

60

80

100  / ndf 2χ  7.339 / 7

Constant  0.280± 6.284 

Slope     0.000857±0.006789 − 

 < 65.0θcarbkm TOF mass plot for 52.5 < 
&& 220 < p < 290

BAD fit

 / ndf 2χ  8.303 / 7

Constant  0.284± 6.669 

Slope     0.000877±0.007512 − 

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

20

40

60

80

100

120

 / ndf 2χ  8.303 / 7

Constant  0.284± 6.669 

Slope     0.000877±0.007512 − 

 < 77.5θcarbkm TOF mass plot for 65.0 < 
&& 220 < p < 290

BAD fit

 / ndf 2χ   16.2 / 7

Constant  0.447± 7.224 

Slope     0.0014±0.0123 − 

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

10

20

30

40

50

60

 / ndf 2χ   16.2 / 7

Constant  0.447± 7.224 

Slope     0.0014±0.0123 − 

 < 90.0θcarbkm TOF mass plot for 77.5 < 
&& 220 < p < 290

GOOD

N from fit: 11 +/- 3

N from sub: 13 +/- 3

mass: 518.58 +/- 14.19

: 16.21 +/- 10.03σ



)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

2

4

6

8

10

12

 < 27.5θcarbkm TOF mass plot for 15.0 < 
&& 290 < p < 360

 / ndf 2χ  8.946 / 7

Constant  0.491± 3.558 

Slope     0.001444±0.001293 − 

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

5

10

15

20

25

30

35

40

45

 / ndf 2χ  8.946 / 7

Constant  0.491± 3.558 

Slope     0.001444±0.001293 − 

 < 40.0θcarbkm TOF mass plot for 27.5 < 
&& 290 < p < 360

GOOD

N from fit: 91 +/- 9

N from sub: 95 +/- 9

mass: 489.40 +/- 4.10

: 24.79 +/- 4.41σ

 / ndf 2χ  7.265 / 7

Constant  0.229± 6.075 

Slope     0.000690±0.004483 − 

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

20

40

60

80

100

120

140

160

180

200  / ndf 2χ  7.265 / 7

Constant  0.229± 6.075 

Slope     0.000690±0.004483 − 

 < 52.5θcarbkm TOF mass plot for 40.0 < 
&& 290 < p < 360

GOOD

N from fit: 405 +/- 20

N from sub: 411 +/- 20

mass: 484.23 +/- 1.98

: 25.48 +/- 1.99σ

 / ndf 2χ  11.94 / 7

Constant  0.203± 6.803 

Slope     0.000620±0.005963 − 

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

20

40

60

80

100

120

140

160

180

200

220

 / ndf 2χ  11.94 / 7

Constant  0.203± 6.803 

Slope     0.000620±0.005963 − 

 < 65.0θcarbkm TOF mass plot for 52.5 < 
&& 290 < p < 360

GOOD

N from fit: 198 +/- 14

N from sub: 202 +/- 15

mass: 482.12 +/- 4.34

: 28.59 +/- 3.74σ

 / ndf 2χ  5.874 / 7

Constant  0.188± 6.981 

Slope     0.000576±0.006339 − 

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

20

40

60

80

100

120

140

160

180

200

220

 / ndf 2χ  5.874 / 7

Constant  0.188± 6.981 

Slope     0.000576±0.006339 − 

 < 77.5θcarbkm TOF mass plot for 65.0 < 
&& 290 < p < 360

GOOD

N from fit: 70 +/- 8

N from sub: 51 +/- 9

mass: 480.90 +/- 4.93

: 16.67 +/- 2.96σ

 / ndf 2χ   5.75 / 7

Constant  0.276± 7.425 

Slope     0.00087±0.00998 − 

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

20

40

60

80

100

120

 / ndf 2χ   5.75 / 7

Constant  0.276± 7.425 

Slope     0.00087±0.00998 − 

 < 90.0θcarbkm TOF mass plot for 77.5 < 
&& 290 < p < 360

BAD fit



)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

2

4

6

8

10

12

14

16

 < 27.5θcarbkm TOF mass plot for 15.0 < 
&& 360 < p < 430

 / ndf 2χ  6.355 / 7

Constant  0.30±  4.71 

Slope     0.000893±0.002031 − 

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

10

20

30

40

50

60

70

80

90  / ndf 2χ  6.355 / 7

Constant  0.30±  4.71 

Slope     0.000893±0.002031 − 

 < 40.0θcarbkm TOF mass plot for 27.5 < 
&& 360 < p < 430

GOOD

N from fit: 68 +/- 8

N from sub: 90 +/- 9

mass: 483.11 +/- 5.40

: 18.55 +/- 4.55σ

 / ndf 2χ  140.1 / 7

Constant  0.162± 8.251 

Slope     0.000501±0.007785 − 

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

100

200

300

400

500

600

700

 / ndf 2χ  140.1 / 7

Constant  0.162± 8.251 

Slope     0.000501±0.007785 − 

 < 52.5θcarbkm TOF mass plot for 40.0 < 
&& 360 < p < 430

GOOD

N from fit: 412 +/- 20

N from sub: 407 +/- 21

mass: 486.20 +/- 3.27

: 28.44 +/- 3.19σ

 / ndf 2χ  175.3 / 7

Constant  0.152± 9.771 

Slope     0.00049±0.01183 − 

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

200

400

600

800

1000

 / ndf 2χ  175.3 / 7

Constant  0.152± 9.771 

Slope     0.00049±0.01183 − 

 < 65.0θcarbkm TOF mass plot for 52.5 < 
&& 360 < p < 430

GOOD

N from fit: 136 +/- 11

N from sub: 129 +/- 12

mass: 497.81 +/- 6.14

: 20.57 +/- 6.06σ

 / ndf 2χ  95.86 / 7

Constant  0.164± 9.208 

Slope     0.0005±0.0109 − 

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

100

200

300

400

500

600

700

800  / ndf 2χ  95.86 / 7

Constant  0.164± 9.208 

Slope     0.0005±0.0109 − 

 < 77.5θcarbkm TOF mass plot for 65.0 < 
&& 360 < p < 430

GOOD

N from fit: 75 +/- 8

N from sub: 26 +/- 14

mass: 520.00 +/- 6.82

: 50.00 +/- 45.55σ

 / ndf 2χ  7.783 / 7

Constant  0.220± 8.298 

Slope     0.00070±0.01099 − 

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

50

100

150

200

250

 / ndf 2χ  7.783 / 7

Constant  0.220± 8.298 

Slope     0.00070±0.01099 − 

 < 90.0θcarbkm TOF mass plot for 77.5 < 
&& 360 < p < 430

BAD fit



 / ndf 2χ  10.71 / 7

Constant  0.627± 2.474 

Slope     0.0018189± 0.0003724 

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

5

10

15

20

25

 / ndf 2χ  10.71 / 7

Constant  0.627± 2.474 

Slope     0.0018189± 0.0003724 

 < 27.5θcarbkm TOF mass plot for 15.0 < 
&& 430 < p < 500

BAD fit

 / ndf 2χ  14.73 / 7

Constant  0.20±  6.08 

Slope     0.000595±0.003354 − 

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

20

40

60

80

100

120

140

160

180

200

220

240  / ndf 2χ  14.73 / 7

Constant  0.20±  6.08 

Slope     0.000595±0.003354 − 

 < 40.0θcarbkm TOF mass plot for 27.5 < 
&& 430 < p < 500

BAD fit

 / ndf 2χ  594.8 / 7

Constant  0.09± 13.71 

Slope     0.0003±0.0206 − 

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

1000

2000

3000

4000

5000
 / ndf 2χ  594.8 / 7

Constant  0.09± 13.71 

Slope     0.0003±0.0206 − 

 < 52.5θcarbkm TOF mass plot for 40.0 < 
&& 430 < p < 500

BAD fit

 / ndf 2χ  340.1 / 7

Constant  0.12± 13.48 

Slope     0.00040±0.02134 − 

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

500

1000

1500

2000

2500

3000

 / ndf 2χ  340.1 / 7

Constant  0.12± 13.48 

Slope     0.00040±0.02134 − 

 < 65.0θcarbkm TOF mass plot for 52.5 < 
&& 430 < p < 500

BAD fit

 / ndf 2χ   73.1 / 7

Constant  0.52± 10.02 

Slope     0.00174±0.01841 − 

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

50

100

150

200

250

 / ndf 2χ   73.1 / 7

Constant  0.52± 10.02 

Slope     0.00174±0.01841 − 

 < 77.5θcarbkm TOF mass plot for 65.0 < 
&& 430 < p < 500

BAD fit

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 90.0θcarbkm TOF mass plot for 77.5 < 
&& 430 < p < 500



 / ndf 2χ  14.67 / 7

Constant  0.611± 2.521 

Slope     0.0017671± 0.0008839 

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

5

10

15

20

25

30  / ndf 2χ  14.67 / 7

Constant  0.611± 2.521 

Slope     0.0017671± 0.0008839 

 < 27.5θcarbkm TOF mass plot for 15.0 < 
&& 500 < p < 570

BAD fit

 / ndf 2χ  30.12 / 7

Constant  0.16±  6.92 

Slope     0.000486±0.004455 − 

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

50

100

150

200

250

300

350

400  / ndf 2χ  30.12 / 7

Constant  0.16±  6.92 

Slope     0.000486±0.004455 − 

 < 40.0θcarbkm TOF mass plot for 27.5 < 
&& 500 < p < 570

GOOD

N from fit: 77 +/- 8

N from sub: 36 +/- 12

mass: 520.00 +/- 8.87

: 47.99 +/- 47.61σ

 / ndf 2χ  262.6 / 7

Constant  0.05± 15.02 

Slope     0.00017±0.02221 − 

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

2000

4000

6000

8000

10000

 / ndf 2χ  262.6 / 7

Constant  0.05± 15.02 

Slope     0.00017±0.02221 − 

 < 52.5θcarbkm TOF mass plot for 40.0 < 
&& 500 < p < 570

BAD fit

 / ndf 2χ  13.61 / 7

Constant  0.36± 11.22 

Slope     0.00123±0.02251 − 

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

20

40

60

80

100

120

140

160

180

200

220

 / ndf 2χ  13.61 / 7

Constant  0.36± 11.22 

Slope     0.00123±0.02251 − 

 < 65.0θcarbkm TOF mass plot for 52.5 < 
&& 500 < p < 570

BAD fit

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 77.5θcarbkm TOF mass plot for 65.0 < 
&& 500 < p < 570

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 90.0θcarbkm TOF mass plot for 77.5 < 
&& 500 < p < 570



 / ndf 2χ  2.673 / 7

Constant  0.649± 2.185 

Slope     0.0018732± 0.0009665 

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

5

10

15

20

25

 / ndf 2χ  2.673 / 7

Constant  0.649± 2.185 

Slope     0.0018732± 0.0009665 

 < 27.5θcarbkm TOF mass plot for 15.0 < 
&& 570 < p < 640

BAD fit

 / ndf 2χ  7.077 / 7

Constant  0.178± 6.214 

Slope     0.000533±0.003376 − 

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

50

100

150

200

250  / ndf 2χ  7.077 / 7

Constant  0.178± 6.214 

Slope     0.000533±0.003376 − 

 < 40.0θcarbkm TOF mass plot for 27.5 < 
&& 570 < p < 640

BAD fit

 / ndf 2χ  21.94 / 7

Constant  0.08± 12.95 

Slope     0.00027±0.01941 − 

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

500

1000

1500

2000

2500

 / ndf 2χ  21.94 / 7

Constant  0.08± 12.95 

Slope     0.00027±0.01941 − 

 < 52.5θcarbkm TOF mass plot for 40.0 < 
&& 570 < p < 640

BAD fit

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 65.0θcarbkm TOF mass plot for 52.5 < 
&& 570 < p < 640

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 77.5θcarbkm TOF mass plot for 65.0 < 
&& 570 < p < 640

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 90.0θcarbkm TOF mass plot for 77.5 < 
&& 570 < p < 640



 / ndf 2χ  10.91 / 7

Constant  0.8264± 0.8271 

Slope     0.002338± 0.003675 

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

2

4

6

8

10

12

14

16

18

20
 / ndf 2χ  10.91 / 7

Constant  0.8264± 0.8271 

Slope     0.002338± 0.003675 

 < 27.5θcarbkm TOF mass plot for 15.0 < 
&& 640 < p < 710

BAD fit

 / ndf 2χ  14.11 / 7

Constant  0.336± 4.189 

Slope     0.0009837±0.0007716 − 

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

10

20

30

40

50

60

70

80  / ndf 2χ  14.11 / 7

Constant  0.336± 4.189 

Slope     0.0009837±0.0007716 − 

 < 40.0θcarbkm TOF mass plot for 27.5 < 
&& 640 < p < 710

BAD fit

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 52.5θcarbkm TOF mass plot for 40.0 < 
&& 640 < p < 710

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 65.0θcarbkm TOF mass plot for 52.5 < 
&& 640 < p < 710

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 77.5θcarbkm TOF mass plot for 65.0 < 
&& 640 < p < 710

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 90.0θcarbkm TOF mass plot for 77.5 < 
&& 640 < p < 710



)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

2

4

6

8

10

12

14

 < 27.5θcarbkm TOF mass plot for 15.0 < 
&& 710 < p < 780

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

2

4

6

8

10

12

14

16

18

 < 40.0θcarbkm TOF mass plot for 27.5 < 
&& 710 < p < 780

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 52.5θcarbkm TOF mass plot for 40.0 < 
&& 710 < p < 780

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 65.0θcarbkm TOF mass plot for 52.5 < 
&& 710 < p < 780

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 77.5θcarbkm TOF mass plot for 65.0 < 
&& 710 < p < 780

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 90.0θcarbkm TOF mass plot for 77.5 < 
&& 710 < p < 780



)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 27.5θcarbkm TOF mass plot for 15.0 < 
&& 780 < p < 850

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 40.0θcarbkm TOF mass plot for 27.5 < 
&& 780 < p < 850

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 52.5θcarbkm TOF mass plot for 40.0 < 
&& 780 < p < 850

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 65.0θcarbkm TOF mass plot for 52.5 < 
&& 780 < p < 850

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 77.5θcarbkm TOF mass plot for 65.0 < 
&& 780 < p < 850

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 90.0θcarbkm TOF mass plot for 77.5 < 
&& 780 < p < 850



)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 27.5θcarbkm TOF mass plot for 15.0 < 
&& 850 < p < 920

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 40.0θcarbkm TOF mass plot for 27.5 < 
&& 850 < p < 920

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 52.5θcarbkm TOF mass plot for 40.0 < 
&& 850 < p < 920

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 65.0θcarbkm TOF mass plot for 52.5 < 
&& 850 < p < 920

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 77.5θcarbkm TOF mass plot for 65.0 < 
&& 850 < p < 920

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 90.0θcarbkm TOF mass plot for 77.5 < 
&& 850 < p < 920



)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 27.5θcarbkm TOF mass plot for 15.0 < 
&& 920 < p < 990

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 40.0θcarbkm TOF mass plot for 27.5 < 
&& 920 < p < 990

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 52.5θcarbkm TOF mass plot for 40.0 < 
&& 920 < p < 990

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 65.0θcarbkm TOF mass plot for 52.5 < 
&& 920 < p < 990

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 77.5θcarbkm TOF mass plot for 65.0 < 
&& 920 < p < 990

)2 Mass (MeV/c
250 300 350 400 450 500 550 600 650 700 750
0

0.2

0.4

0.6

0.8

1

 < 90.0θcarbkm TOF mass plot for 77.5 < 
&& 920 < p < 990



p(MeV/c)
200 300 400 500 600 700 800 900

 c
ou

nt
s 

fr
om

 s
ub

0

0.2

0.4

0.6

0.8

1

 < 27.5θResults for 15.0 < 

p(MeV/c)
200 300 400 500 600 700 800 900

 c
ou

nt
s 

fr
om

 s
ub

0

20

40

60

80

100

 < 40.0θResults for 27.5 < 

p(MeV/c)
200 300 400 500 600 700 800 900

 c
ou

nt
s 

fr
om

 s
ub

0

50

100

150

200

250

300

350

400

450

 < 52.5θResults for 40.0 < 

p(MeV/c)
200 300 400 500 600 700 800 900

 c
ou

nt
s 

fr
om

 s
ub

0

20

40

60

80

100

120

140

160

180

200

220

 < 65.0θResults for 52.5 < 

p(MeV/c)
200 300 400 500 600 700 800 900

 c
ou

nt
s 

fr
om

 s
ub

0

10

20

30

40

50

60

 < 77.5θResults for 65.0 < 

p(MeV/c)
200 300 400 500 600 700 800 900

 c
ou

nt
s 

fr
om

 s
ub

0

2

4

6

8

10

12

14

16

18

 < 90.0θResults for 77.5 < 



θ
20 30 40 50 60 70 80 90

 c
ou

nt
s 

fr
om

 s
ub

0

0.2

0.4

0.6

0.8

1

Results for 150 < p < 220

θ
20 30 40 50 60 70 80 90

 c
ou

nt
s 

fr
om

 s
ub

0

50

100

150

200

250

300

Results for 220 < p < 290

θ
20 30 40 50 60 70 80 90

 c
ou

nt
s 

fr
om

 s
ub

0

50

100

150

200

250

300

350

400

450

Results for 290 < p < 360

θ
20 30 40 50 60 70 80 90

 c
ou

nt
s 

fr
om

 s
ub

0

50

100

150

200

250

300

350

400

450

Results for 360 < p < 430

θ
20 30 40 50 60 70 80 90

 c
ou

nt
s 

fr
om

 s
ub

0

0.2

0.4

0.6

0.8

1

Results for 430 < p < 500

θ
20 30 40 50 60 70 80 90

 c
ou

nt
s 

fr
om

 s
ub

0

10

20

30

40

50

Results for 500 < p < 570



θ
20 30 40 50 60 70 80 90

 c
ou

nt
s 

fr
om

 s
ub

0

0.2

0.4

0.6

0.8

1

Results for 570 < p < 640

θ
20 30 40 50 60 70 80 90

 c
ou

nt
s 

fr
om

 s
ub

0

0.2

0.4

0.6

0.8

1

Results for 640 < p < 710

θ
20 30 40 50 60 70 80 90

 c
ou

nt
s 

fr
om

 s
ub

0

0.2

0.4

0.6

0.8

1

Results for 710 < p < 780

θ
20 30 40 50 60 70 80 90

 c
ou

nt
s 

fr
om

 s
ub

0

0.2

0.4

0.6

0.8

1

Results for 780 < p < 850

θ
20 30 40 50 60 70 80 90

 c
ou

nt
s 

fr
om

 s
ub

0

0.2

0.4

0.6

0.8

1

Results for 850 < p < 920

θ
20 30 40 50 60 70 80 90

 c
ou

nt
s 

fr
om

 s
ub

0

0.2

0.4

0.6

0.8

1

Results for 920 < p < 990



p(MeV/c)
200 300 400 500 600 700 800 900

 c
ou

nt
s 

fr
om

 fi
t

0

0.2

0.4

0.6

0.8

1

 < 27.5θResults for 15.0 < 

p(MeV/c)
200 300 400 500 600 700 800 900

 c
ou

nt
s 

fr
om

 fi
t

0

20

40

60

80

100

 < 40.0θResults for 27.5 < 

p(MeV/c)
200 300 400 500 600 700 800 900

 c
ou

nt
s 

fr
om

 fi
t

0

50

100

150

200

250

300

350

400

450

 < 52.5θResults for 40.0 < 

p(MeV/c)
200 300 400 500 600 700 800 900

 c
ou

nt
s 

fr
om

 fi
t

0

20

40

60

80

100

120

140

160

180

200

220

 < 65.0θResults for 52.5 < 

p(MeV/c)
200 300 400 500 600 700 800 900

 c
ou

nt
s 

fr
om

 fi
t

0

10

20

30

40

50

60

70

80

 < 77.5θResults for 65.0 < 

p(MeV/c)
200 300 400 500 600 700 800 900

 c
ou

nt
s 

fr
om

 fi
t

0

2

4

6

8

10

12

14

 < 90.0θResults for 77.5 < 



θ
20 30 40 50 60 70 80 90

 c
ou

nt
s 

fr
om

 fi
t

0

0.2

0.4

0.6

0.8

1

Results for 150 < p < 220

θ
20 30 40 50 60 70 80 90

 c
ou

nt
s 

fr
om

 fi
t

0

50

100

150

200

250

Results for 220 < p < 290

θ
20 30 40 50 60 70 80 90

 c
ou

nt
s 

fr
om

 fi
t

0

50

100

150

200

250

300

350

400

Results for 290 < p < 360

θ
20 30 40 50 60 70 80 90

 c
ou

nt
s 

fr
om

 fi
t

0

50

100

150

200

250

300

350

400

450

Results for 360 < p < 430

θ
20 30 40 50 60 70 80 90

 c
ou

nt
s 

fr
om

 fi
t

0

0.2

0.4

0.6

0.8

1

Results for 430 < p < 500

θ
20 30 40 50 60 70 80 90

 c
ou

nt
s 

fr
om

 fi
t

0

10

20

30

40

50

60

70

80

90

Results for 500 < p < 570



θ
20 30 40 50 60 70 80 90

 c
ou

nt
s 

fr
om

 fi
t

0

0.2

0.4

0.6

0.8

1

Results for 570 < p < 640

θ
20 30 40 50 60 70 80 90

 c
ou

nt
s 

fr
om

 fi
t

0

0.2

0.4

0.6

0.8

1

Results for 640 < p < 710

θ
20 30 40 50 60 70 80 90

 c
ou

nt
s 

fr
om

 fi
t

0

0.2

0.4

0.6

0.8

1

Results for 710 < p < 780

θ
20 30 40 50 60 70 80 90

 c
ou

nt
s 

fr
om

 fi
t

0

0.2

0.4

0.6

0.8

1

Results for 780 < p < 850

θ
20 30 40 50 60 70 80 90

 c
ou

nt
s 

fr
om

 fi
t

0

0.2

0.4

0.6

0.8

1

Results for 850 < p < 920

θ
20 30 40 50 60 70 80 90

 c
ou

nt
s 

fr
om

 fi
t

0

0.2

0.4

0.6

0.8

1

Results for 920 < p < 990



p(MeV/c)
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

 m
as

s

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

 < 27.5θResults for 15.0 < 

p(MeV/c)
200 300 400 500 600 700 800 900

 m
as

s

450

460

470

480

490

500

510

520

530

 < 40.0θResults for 27.5 < 

p(MeV/c)
200 300 400 500 600 700 800 900

 m
as

s

450

455

460

465

470

475

480

485

490

 < 52.5θResults for 40.0 < 

p(MeV/c)
200 300 400 500 600 700 800 900

 m
as

s

450

460

470

480

490

500

 < 65.0θResults for 52.5 < 

p(MeV/c)
200 300 400 500 600 700 800 900

 m
as

s

450

460

470

480

490

500

510

520

530

 < 77.5θResults for 65.0 < 

p(MeV/c)
200 300 400 500 600 700 800 900

 m
as

s

450

460

470

480

490

500

510

520

530

 < 90.0θResults for 77.5 < 



p(MeV/c)
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

σ 

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

 < 27.5θResults for 15.0 < 

p(MeV/c)
200 300 400 500 600 700 800 900

σ 

0

20

40

60

80

100

120

140

160

180

200

 < 40.0θResults for 27.5 < 

p(MeV/c)
200 300 400 500 600 700 800 900

σ 

0

10

20

30

40

50

60

 < 52.5θResults for 40.0 < 

p(MeV/c)
200 300 400 500 600 700 800 900

σ 

0

10

20

30

40

50

60

 < 65.0θResults for 52.5 < 

p(MeV/c)
200 300 400 500 600 700 800 900

σ 

0

20

40

60

80

100

120

140

160

180

200

 < 77.5θResults for 65.0 < 

p(MeV/c)
200 300 400 500 600 700 800 900

σ 

0

10

20

30

40

50

 < 90.0θResults for 77.5 < 



θ
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

 m
as

s

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

Results for 150 < p < 220

θ
20 30 40 50 60 70 80 90

 m
as

s

450

460

470

480

490

500

510

520

530

Results for 220 < p < 290

θ
20 30 40 50 60 70 80 90

 m
as

s

450

455

460

465

470

475

480

485

490

495

Results for 290 < p < 360
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Results for 360 < p < 430
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Results for 430 < p < 500
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Results for 500 < p < 570



θ
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

σ 

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

Results for 150 < p < 220

θ
20 30 40 50 60 70 80 90

σ 

0

10

20

30

40

50

60

Results for 220 < p < 290
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Results for 430 < p < 500
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Results for 500 < p < 570
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Results for 570 < p < 640
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Results for 640 < p < 710
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Results for 710 < p < 780
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Results for 780 < p < 850
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Results for 850 < p < 920
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Results for 920 < p < 990
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Results for 640 < p < 710
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Results for 710 < p < 780
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Results for 780 < p < 850
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Results for 850 < p < 920
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Results for 920 < p < 990
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