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BeamLine Description Tertiary Production ChnAvsB Outlook

Elements List

105
− 106 8GeV π+ on Target;

Spill 2x1sec or 1x4sec (1 π+ each µs or 1 π+ each 40µs)

1.5λI 5x5cm2 Copper Target

Collimator 1m3

Type A Channel (fixed) 5x5cm2 upstream and 5x6.5cm2

downstream, 5cm height
Type B Channel (variable) matching apertures, 5cm height

Two P-analyzer 12VI20 magnets: 50x35x50cm3, 50MeV/c
each
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BeamLine Description Tertiary Production ChnAvsB Outlook

Reference Drawing
Type B channel, 96cm magnet’s offset
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BeamLine Description Tertiary Production ChnAvsB Outlook

Tertiary Production at the Target
Distribution per Specie
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../data/{Tar2*MatCu*Len228*Sid25}{Pi+8000*Sig12*Evts100000}.root

PDGid==22&&abs(y)<25
PDGid==2212&&abs(y)<25&&sqrt(Px*Px+Py*Py+Pz*Pz)<1500
PDGid==211&&abs(y)<25&&sqrt(Px*Px+Py*Py+Pz*Pz)<500
PDGid==211&&abs(y)<25&&sqrt(Px*Px+Py*Py+Pz*Pz)<1500 Entries: 62159

Entries: 10700

Entries: 10483

Entries: 22196
Mean: 0.34

DetTar
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../data/{Tar2*MatCu*Len228*Sid25}{Pi+8000*Sig12*Evts100000}.root

PDGid==22&&abs(y)<25
PDGid==2212&&abs(y)<25
PDGid==211&&abs(y)<25

Entries: 62159
Mean: 195.11
Entries: 12433
Mean: 1017.10
Entries: 91453
Mean: 5668.71

DetTar
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BeamLine Description Tertiary Production ChnAvsB Outlook

Time Selection
Hits 750cm downstream of the target
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../data/{Tra0*Det0}{TBD1}{Mag3*FFi0.3*Fie0.35*Len500*kil0*Off500*590.41944*Ang9.4626014*9.4626014*Z3000*3542.5167}{Co2*Sim*50*65}{Tar1*MatCu*Len228*Sid25}{Pi+8000*Sig12*
Evts100000}.root

abs(y)<500&&x>100&&x<1100

+ PDGid==211: 338
* PDGid==11: 32
x PDGid==2112: 217
+ PDGid==2212: 111
+ PDGid==-13: 65
x PDGid==14: 82
o PDGid==22: 221

Det7500
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../data/{Tra0*Det0}{TBD1}{Mag3*FFi0.3*Fie0.35*Len500*kil0*Off500*590.41944*Ang9.4626014*9.4626014*Z3000*3542.5167}{Co2*Sim*50*65}{Tar1*MatCu*Len228*Sid25}{Pi+8000*Sig12
*Evts100000}.root

Det7500
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BeamLine Description Tertiary Production ChnAvsB Outlook

9.5deg: Pions
Hits at Detector

Channel A Channel B
5x(5 − 6.5)cm2 (hxw) 5x(4.7 − 13.5)cm2 (hxw)

X [mm]
-3000 -2000 -1000 0 1000 2000 3000

P
 [

M
eV

/c
]

0

1000

2000

3000

4000

5000

6000

Det7500

../data/{Tra0*Det0}{TBD1}{Mag3*FFi0.3*Fie0.35*Len500*kil0*Off500*590.41944*Ang9.4626014*9.4626014*Z3000*3542.5167}{Co2*Sim*50*65}{Tar1*MatCu*Len228*Sid25}{Pi+8000*Sig12*
Evts100000}.root

PDGid==211&&abs(y)<500&&t>25.65
PDGid==211&&abs(y)<500&&x>100&&x<1100&&t>25.65
PDGid==211&&abs(y)<100&&x>500&&x<700&&t>25.65 Entries: 460

Entries: 162
Entries: 16
H Mean: 595.83
V Mean: 706.20

Det7500
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../data/{Tra0*Det0}{TBD1}{Mag3*FFi0.3*Fie0.35*Len500*kil0*Off500*590.41944*Ang9.4626014*9.4626014*Z3000*3542.5167}{Co2*ASim}{Tar1*MatCu*Len228*Sid25}{Pi+8000*Sig12*Evts1
00000}.root

PDGid==211&&abs(y)<500&&t>25.65
PDGid==211&&abs(y)<500&&x>100&&x<1100&&t>25.65
PDGid==211&&abs(y)<100&&x>500&&x<700&&t>25.65 Entries: 562

Entries: 202
Entries: 10
H Mean: 606.12
V Mean: 711.85

Det7500
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BeamLine Description Tertiary Production ChnAvsB Outlook

9.5deg: Species Content
Hits at TOF2
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../data/{Tra0*Det0}{TBD1}{Mag3*FFi0.3*Fie0.35*Len500*kil0*Off500*590.41944*Ang9.4626014*9.4626014*Z3000*3542.5167}{Co2*Sim*50*65}{Tar1*MatCu*Len228*Sid25}{Pi+8000*Sig12*
Evts100000}.root

abs(y)<100&&x>500&&x<700&&t>25.65

+ PDGid==211: 16
* PDGid==11: 1
x PDGid==2112: 9
+ PDGid==2212: 5
+ PDGid==-13: 2
x PDGid==14: 0
o PDGid==22: 0

Det7500
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../data/{Tra0*Det0}{TBD1}{Mag3*FFi0.3*Fie0.35*Len500*kil0*Off500*590.41944*Ang9.4626014*9.4626014*Z3000*3542.5167}{Co2*ASim}{Tar1*MatCu*Len228*Sid25}{Pi+8000*Sig12*Evts1
00000}.root

abs(y)<100&&x>500&&x<700&&t>25.65

+ PDGid==211: 10
* PDGid==11: 0
x PDGid==2112: 8
+ PDGid==2212: 5
+ PDGid==-13: 5
x PDGid==14: 0
o PDGid==22: 1

Det7500
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BeamLine Description Tertiary Production ChnAvsB Outlook

9.5deg: Species Content
Hits at the Detector

Channel A Channel B
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../data/{Tra0*Det0}{TBD1}{Mag3*FFi0.3*Fie0.35*Len500*kil0*Off500*590.41944*Ang9.4626014*9.4626014*Z3000*3542.5167}{Co2*Sim*50*65}{Tar1*MatCu*Len228*Sid25}{Pi+8000*Sig12*
Evts100000}.root

abs(y)<100&&x>100&&x<1100&&t>25.65

+ PDGid==211: 93
* PDGid==11: 2
x PDGid==2112: 47
+ PDGid==2212: 46
+ PDGid==-13: 12
x PDGid==14: 6
o PDGid==22: 67

Det7500
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../data/{Tra0*Det0}{TBD1}{Mag3*FFi0.3*Fie0.35*Len500*kil0*Off500*590.41944*Ang9.4626014*9.4626014*Z3000*3542.5167}{Co2*ASim}{Tar1*MatCu*Len228*Sid25}{Pi+8000*Sig12*Evts1
00000}.root

abs(y)<100&&x>100&&x<1100&&t>25.65

+ PDGid==211: 118
* PDGid==11: 0
x PDGid==2112: 46
+ PDGid==2212: 37
+ PDGid==-13: 13
x PDGid==14: 7
o PDGid==22: 79

Det7500
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BeamLine Description Tertiary Production ChnAvsB Outlook

15.6deg: Pions
Hits at Detector

Channel A Channel B
5x(5 − 6.5)cm2 (hxw) 5x(7.2 − 15.4)cm2 (hxw)
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../data/{Tra0*Det0}{TBD1}{Mag3*FFi0.3*Fie0.35*Len500*kil0*Off840*988.29646*Ang15.642708*15.642708*Z3000*3529.6302}{Co2*Sim*50*65}{Tar1*MatCu*Len228*Sid25}{Pi+8000*Sig12*
Evts100000}.root

PDGid==211&&abs(y)<500&&t>25.65
PDGid==211&&abs(y)<500&&x>1000&&x<2000&&t>25.65
PDGid==211&&abs(y)<100&&x>1400&&x<1600&&t>25.65 Entries: 318

Entries: 133
Entries: 18
H Mean: 1479.51
V Mean: 712.64

Det7500
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../data/{Tra0*Det0}{TBD1}{Mag3*FFi0.3*Fie0.35*Len500*kil0*Off840*988.29646*Ang15.642708*15.642708*Z3000*3529.6302}{Co2*ASim}{Tar1*MatCu*Len228*Sid25}{Pi+8000*Sig12*Evts1
00000}.root

PDGid==211&&abs(y)<500&&t>25.65
PDGid==211&&abs(y)<500&&x>1000&&x<2000&&t>25.65
PDGid==211&&abs(y)<100&&x>1400&&x<1600&&t>25.65 Entries: 377

Entries: 175
Entries: 26
H Mean: 1499.74
V Mean: 701.25

Det7500
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BeamLine Description Tertiary Production ChnAvsB Outlook

15.6deg: Species Content
Hits at TOF2

Channel A Channel B
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../data/{Tra0*Det0}{TBD1}{Mag3*FFi0.3*Fie0.35*Len500*kil0*Off840*988.29646*Ang15.642708*15.642708*Z3000*3529.6302}{Co2*Sim*50*65}{Tar1*MatCu*Len228*Sid25}{Pi+8000*Sig12*
Evts100000}.root

abs(y)<100&&x>1400&&x<1600&&t>25.65

+ PDGid==211: 18
* PDGid==11: 0
x PDGid==2112: 8
+ PDGid==2212: 4
+ PDGid==-13: 2
x PDGid==14: 2
o PDGid==22: 4

Det7500
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../data/{Tra0*Det0}{TBD1}{Mag3*FFi0.3*Fie0.35*Len500*kil0*Off840*988.29646*Ang15.642708*15.642708*Z3000*3529.6302}{Co2*ASim}{Tar1*MatCu*Len228*Sid25}{Pi+8000*Sig12*Evts1
00000}.root

abs(y)<100&&x>1400&&x<1600&&t>25.65

+ PDGid==211: 26
* PDGid==11: 0
x PDGid==2112: 11
+ PDGid==2212: 10
+ PDGid==-13: 4
x PDGid==14: 3
o PDGid==22: 3

Det7500

11 / 17



BeamLine Description Tertiary Production ChnAvsB Outlook

15.6deg: Species Content
Hits at the Detector
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../data/{Tra0*Det0}{TBD1}{Mag3*FFi0.3*Fie0.35*Len500*kil0*Off840*988.29646*Ang15.642708*15.642708*Z3000*3529.6302}{Co2*Sim*50*65}{Tar1*MatCu*Len228*Sid25}{Pi+8000*Sig12*
Evts100000}.root

abs(y)<500&&x>1000&&x<2000&&t>25.65

+ PDGid==211: 133
* PDGid==11: 14
x PDGid==2112: 151
+ PDGid==2212: 36
+ PDGid==-13: 21
x PDGid==14: 29
o PDGid==22: 138

Det7500
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../data/{Tra0*Det0}{TBD1}{Mag3*FFi0.3*Fie0.35*Len500*kil0*Off840*988.29646*Ang15.642708*15.642708*Z3000*3529.6302}{Co2*ASim}{Tar1*MatCu*Len228*Sid25}{Pi+8000*Sig12*Evts1
00000}.root

abs(y)<500&&x>1000&&x<2000&&t>25.65

+ PDGid==211: 175
* PDGid==11: 23
x PDGid==2112: 177
+ PDGid==2212: 63
+ PDGid==-13: 34
x PDGid==14: 36
o PDGid==22: 195

Det7500
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BeamLine Description Tertiary Production ChnAvsB Outlook

17.7deg: Pions
Hits at Detector

Channel A Channel B
5x(5 − 6.5)cm2 (hxw) 5x(8.1 − 16.1)cm2 (hxw)
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../data/{Tra0*Det0}{TBD1}{Mag3*FFi0.3*Fie0.35*Len500*kil0*Off960*1127.6266*Ang17.745195*17.745195*Z3000*3523.8333}{Co2*Sim*50*65}{Tar1*MatCu*Len228*Sid25}{Pi+8000*Sig12*
Evts100000}.root

PDGid==211&&abs(y)<500&&t>25.65
PDGid==211&&abs(y)<500&&x>1250&&x<2250&&t>25.65
PDGid==211&&abs(y)<100&&x>1650&&x<1850&&t>25.65 Entries: 297

Entries: 85
Entries: 9
H Mean: 1752.04
V Mean: 888.63

Det7500
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../data/{Tra0*Det0}{TBD1}{Mag3*FFi0.3*Fie0.35*Len500*kil0*Off960*1127.6266*Ang17.745195*17.745195*Z3000*3523.8333}{Co2*ASim}{Tar1*MatCu*Len228*Sid25}{Pi+8000*Sig12*Evts1
00000}.root

PDGid==211&&abs(y)<500&&t>25.65
PDGid==211&&abs(y)<500&&x>1250&&x<2250&&t>25.65
PDGid==211&&abs(y)<100&&x>1650&&x<1850&&t>25.65 Entries: 340

Entries: 121
Entries: 17
H Mean: 1731.49
V Mean: 766.21

Det7500
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BeamLine Description Tertiary Production ChnAvsB Outlook

17.7deg: Species Content
Hits at TOF2

Channel A Channel B
5x(5 − 6.5)cm2 (hxw) 5x(8.1 − 16.1)cm2 (hxw)
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../data/{Tra0*Det0}{TBD1}{Mag3*FFi0.3*Fie0.35*Len500*kil0*Off960*1127.6266*Ang17.745195*17.745195*Z3000*3523.8333}{Co2*Sim*50*65}{Tar1*MatCu*Len228*Sid25}{Pi+8000*Sig12*
Evts100000}.root

abs(y)<100&&x>1650&&x<1850&&t>25.65

+ PDGid==211: 9
* PDGid==11: 0
x PDGid==2112: 8
+ PDGid==2212: 4
+ PDGid==-13: 2
x PDGid==14: 0
o PDGid==22: 1

Det7500
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../data/{Tra0*Det0}{TBD1}{Mag3*FFi0.3*Fie0.35*Len500*kil0*Off960*1127.6266*Ang17.745195*17.745195*Z3000*3523.8333}{Co2*ASim}{Tar1*MatCu*Len228*Sid25}{Pi+8000*Sig12*Evts1
00000}.root

abs(y)<100&&x>1650&&x<1850&&t>25.65

+ PDGid==211: 17
* PDGid==11: 0
x PDGid==2112: 6
+ PDGid==2212: 9
+ PDGid==-13: 1
x PDGid==14: 1
o PDGid==22: 0

Det7500
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BeamLine Description Tertiary Production ChnAvsB Outlook

17.7deg: Species Content
Hits at the Detector

Channel A Channel B
5x(5 − 6.5)cm2 (hxw) 5x(8.1 − 16.1)cm2 (hxw)
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../data/{Tra0*Det0}{TBD1}{Mag3*FFi0.3*Fie0.35*Len500*kil0*Off960*1127.6266*Ang17.745195*17.745195*Z3000*3523.8333}{Co2*Sim*50*65}{Tar1*MatCu*Len228*Sid25}{Pi+8000*Sig12*
Evts100000}.root

abs(y)<500&&x>1250&&x<2250&&t>25.65

+ PDGid==211: 85
* PDGid==11: 11
x PDGid==2112: 153
+ PDGid==2212: 39
+ PDGid==-13: 12
x PDGid==14: 22
o PDGid==22: 82

Det7500
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../data/{Tra0*Det0}{TBD1}{Mag3*FFi0.3*Fie0.35*Len500*kil0*Off960*1127.6266*Ang17.745195*17.745195*Z3000*3523.8333}{Co2*ASim}{Tar1*MatCu*Len228*Sid25}{Pi+8000*Sig12*Evts1
00000}.root

abs(y)<500&&x>1250&&x<2250&&t>25.65

+ PDGid==211: 121
* PDGid==11: 20
x PDGid==2112: 164
+ PDGid==2212: 68
+ PDGid==-13: 20
x PDGid==14: 30
o PDGid==22: 127

Det7500
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BeamLine Description Tertiary Production ChnAvsB Outlook

Summary

Hits at TOF2 (20x20cm2)
Channel A Channel B

π+ p π
+

π++γ
π+ p π

+

π++γ

<0.3,1.5> GeV/c P < 1.5 <0.3,1.5> GeV/c P < 1.5

9.5deg 16 3 16/16 = 1.00 10 4 10/11 = 0.91
15.6deg 17 4 18/22 = 0.82 26 10 26/29 = 0.89
17.7deg 8 3 8/9 = 0.89 17 9 17/17 = 1.00

Hits at TestBeam Detector (100x100cm2) not seen by TOF2
Channel A Channel B

π+ p γ R π+ p γ R
9.5deg 146 106 100 5.1% 192 86 124 3.4%
15.6deg 115 32 134 7.0% 149 53 192 8.5%
17.7deg 76 35 81 5.4% 104 59 127 8.2%

R means
P

π,pTOF<signo>
P

π+,p,γ
105π+ on target
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BeamLine Description Tertiary Production ChnAvsB Outlook

Outlook

Simple Design chosen
High angle pros

Uniform Low-P content
Less γ background
Residual secondary beam evasion

Channel B useful at high angle
Next steps

Refine ratio analysis
Begin timming analysis
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