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➝ 	
  For	
  some	
  days	
  a	
  linear	
  dependence	
  is	
  visible:	
  Shilav	
  =	
  11	
  MeV/c	
  
➝ 	
  Part	
  of	
  this	
  offset	
  correspondes	
  due	
  to	
  the	
  dE/dx:	
  GEANT4:	
  4	
  MeV/c	
  &	
  NIST:	
  7	
  MeV/c	
  
➝ 	
  Larger/smaller	
  shils	
  due	
  to	
  different	
  impact	
  posi&ons	
  (x0,y0)	
  of	
  the	
  primary	
  beam	
  on	
  

	
  the	
  produc&on	
  target	
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HADMU1:	
  ?	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  HADMU2:	
  ?	
  	
  	
  	
  	
  	
  	
  	
  

HADMU1:	
  -­‐	
  1.137	
  HADMU2:	
  -­‐	
  1.137	
  

HADMU1:	
  -­‐	
  1.138	
  HADMU2:	
  -­‐	
  1.136	
  

HADMU1:	
  -­‐	
  1.138	
  	
  HADMU2:	
  -­‐1.137	
  	
  	
  	
  	
  	
  	
  	
  

HADMU1:	
  -­‐	
  1.137	
  HADMU2:	
  -­‐	
  1.134	
  

rec mom [GeV/c]
0.694 0.696 0.698 0.7

m
om

 in
vm

as
s 

[G
eV

/c
]

0.68

0.682

0.684

0.686

0.688

0.69

0.692

0.694

rec mom [GeV/c]
0.694 0.696 0.698 0.7

m
om

 in
vm

as
s 

[G
eV

/c
]

0.68

0.682

0.684

0.686

0.688

0.69

0.692

0.694

EVENING	
   MORNING	
  

240/241/239	
  239/238/240	
  

244/243	
  242	
  

236/233	
  

237/238	
  

235	
  245	
  
246	
  

242/243	
  241	
  

234	
  

232	
  235	
  
236	
  
237	
  

244	
  
245	
  

PE	
  
HADMU1:	
  -­‐1.139	
  	
  HADMU2:	
  -­‐1.137	
  	
  	
  	
  	
  	
  	
  	
  

HADMU1:	
  -­‐1.139	
  	
  HADMU2:	
  -­‐1.139	
  	
  	
  	
  	
  	
  	
  	
  

HADMU1:	
  -­‐1.139	
  	
  HADMU2:	
  -­‐1.138	
  	
  	
  	
  	
  	
  	
  	
  

C	
  



	
  	
  	
  Summary	
  of	
  0.690	
  GeV/c	
  (PE)	
  

Joana	
  Wirth	
   16	
  

rec mom [GeV/c]
0.694 0.696 0.698 0.7

m
om

 in
vm

as
s 

[G
eV

/c
]

0.68

0.682

0.684

0.686

0.688

0.69

0.692

0.694

rec mom [GeV/c]
0.694 0.696 0.698 0.7

m
om

 in
vm

as
s 

[G
eV

/c
]

0.68

0.682

0.684

0.686

0.688

0.69

0.692

0.694

EVENING	
   MORNING	
  

240/241/239	
  239/238/240	
  

244/243	
  242	
  

236/233	
  

237/238	
  

235	
  245	
  
246	
  

242/243	
  241	
  

234	
  

232	
  235	
  
236	
  
237	
  

244	
  
245	
  

➝ 	
  CorrecDon	
  only	
  for	
  PE	
  data:	
  Δ(mom	
  invmass	
  -­‐	
  rec	
  mom)	
  
➝ 	
  No	
  correcDon	
  possible	
  for	
  C	
  data:	
  

	
  ➝ 	
  Different	
  impact	
  posi&ons	
  (x0,y0)	
  of	
  the	
  primary	
  beam	
  on	
  the	
  produc&on	
  target	
  	
  
	
  ➝ 	
  Different	
  beamline	
  seongs	
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rec mom [GeV/c]
0.662 0.663 0.664 0.665 0.666

m
om

 in
vm

as
s 

[G
eV

/c
]

0.652

0.6525

0.653

0.6535

0.654

0.6545

0.655

0.6555

0.656

249	
  

248	
  (M)	
  
247	
  

248	
  (E)	
  

➝ 	
  CorrecDon	
  only	
  for	
  PE	
  data:	
  Δ(mom	
  invmass	
  -­‐	
  rec	
  mom)	
  
➝ 	
  No	
  correcDon	
  possible	
  for	
  C	
  data:	
  

	
  ➝ 	
  Different	
  impact	
  posi&ons	
  (x0,y0)	
  of	
  the	
  primary	
  beam	
  on	
  the	
  produc&on	
  target	
  
	
  ➝ 	
  Different	
  beamline	
  seongs	
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rec mom [GeV/c]
0.749 0.75 0.751

m
om

 in
vm

as
s 

[G
eV

/c
]

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8
247	
  248	
  

➝ 	
  CorrecDon	
  only	
  for	
  PE	
  data:	
  Δ(mom	
  invmass	
  -­‐	
  rec	
  mom)	
  
➝ 	
  No	
  correcDon	
  possible	
  for	
  C	
  data:	
  

	
  ➝ 	
  Different	
  impact	
  posi&ons	
  (x0,y0)	
  of	
  the	
  primary	
  beam	
  on	
  the	
  produc&on	
  target	
  
	
  ➝ 	
  Different	
  beamline	
  seongs	
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rec mom [GeV/c]
0.8025 0.803 0.8035 0.804 0.8045 0.805

m
om

 in
vm

as
s 

[G
eV

/c
]

0.782
0.784
0.786
0.788
0.79

0.792
0.794
0.796
0.798

0.8

➝ 	
  CorrecDon	
  only	
  for	
  PE	
  data:	
  Δ(mom	
  invmass	
  -­‐	
  rec	
  mom)	
  
➝ 	
  No	
  correcDon	
  possible	
  for	
  C	
  data:	
  

	
  ➝ 	
  Different	
  impact	
  posi&ons	
  (x0,y0)	
  of	
  the	
  primary	
  beam	
  on	
  the	
  produc&on	
  target	
  
	
  ➝ 	
  Different	
  beamline	
  seongs	
  



	
  	
  Summary	
  &	
  Outlook	
  

Joana	
  Wirth	
  

Momentum	
  SelecDon	
  &	
  CalibraDon:	
  
è SelecDon	
  based	
  on	
  MaxMom	
  of	
  reference	
  sample	
  for	
  each	
  run	
  

è DST:	
  first	
  momentum	
  (per	
  event)	
  ==	
  selected	
  momentum	
  
è CalibraDon:	
  

è No	
  linear	
  correlaDon	
  between	
  mean	
  mom(Mπ-­‐p,HADES,av)	
  &	
  mean	
  mom(PTav)	
  
è CorrecDon	
  only	
  for	
  PE	
  data:	
  

è 	
  Δ(mom(Mπ-­‐p,HADES,av)	
  	
  -­‐	
  mom(PTav))	
  
è No	
  correcDon	
  possible	
  for	
  C	
  data:	
  

è Different	
  beamline	
  see&ngs	
  (HADMU1	
  &	
  HADMU2)	
  
è Different	
  impact	
  posi&ons	
  (x0,y0)	
  of	
  the	
  primary	
  beam	
  on	
  the	
  produc&on	
  

target	
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rec mom [GeV/c]
0.662 0.663 0.664 0.665 0.666

m
om

 in
vm

as
s 

[G
eV

/c
]

0.652

0.6525

0.653

0.6535

0.654

0.6545

0.655

0.6555

0.656

249	
  
248/247	
  

248	
  

➝ 	
  No	
  linear	
  dependence	
  is	
  visible	
  
➝ 	
  Correc&on	
  according	
  to	
  InvMass	
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Yc=0.	
  
Yc=+0.2	
  mm	
  
Yc=+0.4	
  mm	
  
Yc=+0.6	
  mm	
  
Yc=+0.8	
  mm	
  
Yc=+1	
  mm	
  

Yc=0.	
  
Yc=-­‐0.2	
  mm	
  
Yc=-­‐0.4	
  mm	
  
Yc=-­‐0.6	
  mm	
  
Yc=-­‐0.8	
  mm	
  
Yc=-­‐1	
  mm	
  

δ (%) 	
  

Rela&vely	
  small	
  effect	
  up	
  to	
  0.6	
  mm	
  
Most	
  probable	
  value	
  not	
  affected,	
  
mean	
  value	
  slightly	
  shiled	
  downwards	
  

Effect	
  is	
  larger	
  
Most	
  probable	
  value	
  shiled	
  downwards	
  
Slightly	
  larger	
  shil	
  for	
  the	
  mean	
  value	
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rec mom [GeV/c]
0.749 0.75 0.751

in
vm

as
s 

[G
eV

]

1518

1518.5

1519

1519.5

1520

1520.5

1521

1521.5

1522

rec mom [GeV/c]
0.749 0.75 0.751

in
vm

as
s 

[G
eV

]

1518

1518.5

1519

1519.5

1520

1520.5

1521

1521.5

1522

248	
  246	
  

time [h:m:s]
0 50 100

310×

re
c 

m
om

 [G
eV

/c
]

0.7485

0.749

0.7495

0.75

0.7505

0.751

0.7515
HADMU1: - 1.235  HADMU2: - 1.233 

time [h:m:s]
200 210 220 230

310×

re
c 

m
om

 [G
eV

/c
]

0.7485

0.749

0.7495

0.75

0.7505

0.751

0.7515
HADMU1: - 1.235  HADMU2: - 1.233 248	
  246	
  

CENTRAL	
  BEAM	
  MOMENTUM:	
  0.748	
  GeV/c	
  (PE)	
  



	
  	
  	
  Comparison	
  between	
  Mπ-­‐p	
  and	
  √s	
  

Joana	
  Wirth	
  

InvMass	
  (dE/dx	
  +	
  mag.	
  field	
  corr.):	
  
1488	
  
1467	
  
1519	
  
1550	
  

√s	
  (tuned	
  HADMU2	
  (START)):	
  
1497	
  
1475	
  
1529	
  
1560	
  

ΔE	
  
9	
  
8	
  
10	
  
10	
  

dE/dx	
  +	
  mag.	
  field	
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  Comparison	
  between	
  pπ(Mπ-­‐p)	
  and	
  pπ(√s)	
  

Joana	
  Wirth	
  

pπ(Mπ-­‐p)	
  :	
  
686.3	
  
652.9	
  
737.0	
  
788.5	
  

pπ(√s):	
  
700.0	
  
666.0	
  
753.0	
  
806.0	
  

Δp	
  
14	
  
13	
  
16	
  
18	
  

pref:	
  
690.0	
  
656.0	
  
748.0	
  
800.0	
  

prec = (1+δ) ⋅ pref

dE/dx	
  +	
  mag.	
  field	
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  Loss	
  along	
  the	
  Chicane	
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dE/dx	
  

EnergyDeposit
Entries  5000
Mean    4.841
RMS     1.474

0 2 4 6 8 10 12 140

50

100

150

200

250

300

350

400

EnergyDeposit
Entries  5000
Mean    4.841
RMS     1.474

EnergyDeposit

mean:	
  4.85	
  MeV	
  
	
  

GEANT4	
  SimulaDon:	
  

dE/dx	
  [MeV]	
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  Comparison	
  between	
  Mπ-­‐p	
  and	
  √s	
  

Joana	
  Wirth	
  

InvMass	
  (dE/dx	
  +	
  mag.	
  field	
  corr.):	
  
1488	
  
1467	
  
1519	
  
1550	
  

√s	
  (tuned	
  HADMU2	
  (START)):	
  
1494	
  
1472	
  
1526	
  
1557	
  

ΔE	
  
6	
  
5	
  
7	
  
7	
  

GEANT4	
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  Comparison	
  between	
  pπ(Mπ-­‐p)	
  and	
  pπ(√s)	
  

Joana	
  Wirth	
  

pπ(Mπ-­‐p)	
  :	
  
686.3	
  
652.9	
  
737.0	
  
788.5	
  

pπ(√s):	
  
696.0	
  
660.4	
  
748.6	
  
800.4	
  

Δp	
  
10	
  
8	
  
12	
  
12	
  

pref:	
  
690.0	
  
656.0	
  
748.0	
  
800.0	
  

prec = (1+δ) ⋅ prefGEANT4	
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  Momentum	
  Shil	
  Correc&on	
  of	
  √s	
  

Joana	
  Wirth	
  

Reconstructed momentum [GeV/c]
0.6 0.65 0.7 0.75 0.8

C
ou

nt
s

0

10

20

30

310×
track mult. == 1 
yy selection 
both selection 

RefValue	
   MaxValue	
  
(Mult1)	
  

MaxValue	
  
(S2)	
  

690	
   698	
   700	
  

30	
  



	
  	
  	
  Comparison	
  between	
  Mπ-­‐p	
  and	
  √s	
  

Joana	
  Wirth	
  

InvMass	
  (dE/dx	
  +	
  mag.	
  field	
  corr.):	
  
1488	
  
1467	
  
1519	
  
1550	
  

√s	
  (tuned	
  HADMU2	
  (START)):	
  
1493	
  
1471	
  
1524	
  
1556	
  

ΔE	
  
5	
  
4	
  
5	
  
6	
  

GEANT4	
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  Comparison	
  between	
  pπ(Mπ-­‐p)	
  and	
  pπ(√s)	
  

Joana	
  Wirth	
  

pπ(Mπ-­‐p)	
  :	
  
686.3	
  
652.9	
  
737.0	
  
788.5	
  

pπ(√s):	
  
694.0	
  
658.4	
  
745.6	
  
798.4	
  

Δp	
  
8	
  
6	
  
9	
  
11	
  

pref:	
  
690.0	
  
656.0	
  
748.0	
  
800.0	
  

prec = (1+δ) ⋅ prefGEANT4	
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  Comparison	
  between	
  pπ(Mπ-­‐p)	
  and	
  pπ(√s)	
  

Joana	
  Wirth	
  

pπ(Mπ-­‐p)	
  :	
  
686.3	
  
652.9	
  
737.0	
  
788.5	
  

pπ(√s):	
  
694.0	
  
658.4	
  
745.6	
  
798.4	
  

Δp	
  
8	
  
6	
  
9	
  
11	
  

pref:	
  
690.0	
  
656.0	
  
748.0	
  
800.0	
  

prec = (1+δ) ⋅ prefGEANT4	
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  Comparison	
  between	
  pπ(Mπ-­‐p)	
  and	
  pπ(√s)	
  

Joana	
  Wirth	
  

pπ(Mπ-­‐p)	
  :	
  
686.3	
  
652.9	
  
737.0	
  
788.5	
  

pπ(√s):	
  
694.0	
  
658.4	
  
745.6	
  
798.4	
  

Δp	
  
8	
  
6	
  
9	
  
11	
  

pref:	
  
690.0	
  
656.0	
  
748.0	
  
800.0	
  

prec = (1+δ) ⋅ prefGEANT4	
  

Beamspot	
  
START:	
  
HADMU2	
  

Bρ	
  [Tm]	
  =	
  pref	
  [MeV/c]	
  /	
  299.8	
  

Momentum	
  
selec,on:	
  
HADMU1	
  

Finetuned	
  during	
  the	
  second	
  beam	
  Dme?	
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  Energy	
  Loss	
  along	
  the	
  Chicane	
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dE/dx	
  

EnergyDeposit
Entries  5000
Mean    4.841
RMS     1.474

0 2 4 6 8 10 12 140

50

100

150

200

250

300

350

400

EnergyDeposit
Entries  5000
Mean    4.841
RMS     1.474

EnergyDeposit

mean:	
  4.85	
  MeV	
  
	
  

GEANT4	
  SimulaDon:	
  
mean:	
  9.8	
  MeV	
  
NIST	
  Database:	
  

dE/dx	
  [MeV]	
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  Energy	
  Loss	
  Correc&on	
  of	
  √s	
  

Joana	
  Wirth	
  

InvMass	
  (dE/dx	
  +	
  mag.	
  field	
  corr.):	
  
1488	
  
1467	
  
1519	
  
1550	
  

√s	
  (tuned	
  HADMU2	
  (START)):	
  
1494	
  
1472	
  
1526	
  
1557	
  

ΔE	
  
6	
  
5	
  
7	
  
7	
  

GEANT4	
  

InvMass	
  (dE/dx	
  +	
  mag.	
  field	
  corr.):	
  
1488	
  
1467	
  
1519	
  
1550	
  

√s	
  (tuned	
  HADMU2	
  (START)):	
  
1492	
  
1470	
  
1524	
  
1555	
  

ΔE	
  
4	
  
3	
  
5	
  
5	
  

NIST	
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  Comparison	
  between	
  pπ(√s)	
  and	
  pπ(Mπ-­‐p)	
  

Joana	
  Wirth	
  

pπ(Mπ-­‐p)	
  :	
  
686.3	
  
652.9	
  
737.0	
  
788.5	
  

pπ(√s):	
  
696.0	
  
660.4	
  
748.6	
  
800.4	
  

Δp	
  
10	
  
8	
  
12	
  
12	
  

pref:	
  
690.0	
  
656.0	
  
748.0	
  
800.0	
  

prec = (1+δ) ⋅ pref

pπ(Mπ-­‐p)	
  :	
  
686.3	
  
652.9	
  
737.0	
  
788.5	
  

pπ(√s):	
  
693.3	
  
657.7	
  
745.9	
  
797.7	
  

Δp	
  
7	
  
5	
  
9	
  
9	
  

pref:	
  
690.0	
  
656.0	
  
748.0	
  
800.0	
  

prec = (1+δ) ⋅ pref

GEANT4	
  

NIST	
  

37	
  



	
  	
  	
  Momentum	
  Shil	
  Correc&on	
  of	
  √s	
  

Joana	
  Wirth	
  

Reconstructed momentum [GeV/c]
0.6 0.65 0.7 0.75 0.8

C
ou

nt
s

0

10

20

30

310×
track mult. == 1 
yy selection 
both selection 

RefValue	
   MaxValue	
  
(Mult1)	
  

MaxValue	
  
(S2)	
  

690	
   698	
   700	
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  Momentum	
  Shil	
  Correc&on	
  of	
  √s	
  

Joana	
  Wirth	
  

InvMass	
  (dE/dx	
  +	
  mag.	
  field	
  corr.):	
  
1488	
  
1467	
  
1519	
  
1550	
  

√s	
  (tuned	
  HADMU2	
  (START)):	
  
1491	
  
1469	
  
1523	
  
1554	
  

ΔE	
  
3	
  
2	
  
4	
  
4	
  

NIST	
  

InvMass	
  (dE/dx	
  +	
  mag.	
  field	
  corr.):	
  
1488	
  
1467	
  
1519	
  
1550	
  

√s	
  (tuned	
  HADMU2	
  (START)):	
  
1493	
  
1471	
  
1524	
  
1556	
  

ΔE	
  
5	
  
4	
  
5	
  
6	
  

GEANT4	
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  Comparison	
  between	
  pπ(√s)	
  and	
  pπ(Mπ-­‐p)	
  

Joana	
  Wirth	
  

pπ(Mπ-­‐p)	
  :	
  
686.3	
  
652.9	
  
737.0	
  
788.5	
  

pπ(√s):	
  
691.3	
  
655.7	
  
742.9	
  
795.7	
  

Δp	
  
5	
  
3	
  
6	
  
7	
  

pref:	
  
690.0	
  
656.0	
  
748.0	
  
800.0	
  

prec = (1+δ) ⋅ prefNIST	
  

pπ(Mπ-­‐p)	
  :	
  
686.3	
  
652.9	
  
737.0	
  
788.5	
  

pπ(√s):	
  
694.0	
  
658.4	
  
745.6	
  
798.4	
  

Δp	
  
8	
  
6	
  
9	
  
11	
  

pref:	
  
690.0	
  
656.0	
  
748.0	
  
800.0	
  

prec = (1+δ) ⋅ prefGEANT4	
  

➝ 	
  In	
  both	
  cases	
  part	
  of	
  the	
  shil	
  is	
  remaining,	
  most	
  likely	
  due	
  to	
  the	
  finetuning	
  of	
  	
  
	
  the	
  magnets	
  

➝ 	
  Which	
  dE/dx	
  correc&on	
  is	
  more	
  reliable?	
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