Selection of the Momentum
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Selection of the Momentum

Finetuned during the second beam time
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rec mom [GeV/c]

rec mom [GeV/c]

MaxMom for each Run (0.690 GeV/c, PE)

0.7
0.699
0.698
0.697
0.696
0.695
0.694
0.693

R EE R R
069 50 100

HADMU1: - 1.137 HADMUZ: - 1.134

NN T T 5 " LL R 7 AN~ S

233

AARNRARENRRRRNRERRRRRRRNE

Jx10°

Dl

=

e
N
T

T
x>

U1:-1.438 HADMUZ; - 1136

0.699:
0.698
0.697
0.696
0.695
0.694
0.693
0.69

240

) | ) ) ) | )
100 200
time [h:m:s]

x10°

HADMU1: - 1.137 HADMU2: - 1.134

Joana Wirth

0.7
0.699
0.698
0.697
0.696
0.695

0.6941~

0.693

07

0.699,

0.698
0.697
0.696
0.695
0.694
0.693

HADMU1: - 1.137 HADMU2: - 1.137

235

N
100

L
200

HADMU1;-1.138 HADMU2: - 1.136

241

N
100

. | .
200

time [h:m:s]

x10°

x10°

HADMU1: - 1.138 HADMU2: - 1.136

0.7
699
698
697
696
695
694
693

HADMUT: - 1.137 HADMUZ: - 1.137 st o == =

I TS AT TS

238

\H\‘HH‘\MTTNH‘HH‘HH‘HH‘HHIH

o2}
o
<)

L 1 L L L L | L
100 200

0.7
699
698
697
696
695
694
693

HADMU1: - 1.138 HADMUZ: - 1.136

242

d\’\\\\‘HH‘\\H‘\\H‘HM."M‘HH‘HH'H

) | ) ) ) ) | )
100 200
time [h:m:s]

x10°

x10°

HADMU1: - 1.138 HADMU2: -1.137




rec mom [GeV/c]

rec mom [GeV/c]

MaxMom for each Run (0.690 GeV/c, PE)
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MaxMom for each Run (0.690 GeV/c, C)
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MaxMom summary of 0.690 GeV/c

BEAMLINE SETTINGS AVERAGE MAXMOM

HADMU1: - 1.137 HADMU2: - 1.134 ~0.698 GeV/c

P E HADMUZ1: - 1.138 HADMU2: - 1.136 ~0.6995 GeV/c

HADMU1: ? HADMU?2: ? ~0.6971 GeV/c

HADMU1: - 1.138 HADMU?2: -1.137 ~0.6935 GeV/c

HADMU1: -1.139 HADMU2: -1.137 ~0.6955 GeV/c
C HADMU1: -1.139 HADMU2: -1.139 ~0.698 GeV/c
HADMU1: -1.139 HADMU2: -1.138 ~0.698 GeV/c

— Different settings for PE and C data — Change of transmission

Joana Wirth



Calibration: Elastic Scattering

Polyethylene target (H,C,): w+p — Tm+p

INITIAL STATE FINAL STATE
\Tl'.'+ p’ — \T['+ p’
Y Y
CERBEROS T HADES

ELASTIC SCATTERING
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Reminder: Comparison M, _; and Vs

CENTRAL BEAM MOMENTUM: 0.690 GeV/c

w x10°
"g - —— CERBEROS: {s
Q I (both selection)
©100 '
CERBEROS: {s '
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50—
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— PR B P BT
1%50 1400 1450 1500 1550
Vs [MeV]

Vs, . (central beam momentum)

0.690 GeV/c
Vs s [GeV] 1.489
Vs, [GeV] 1.497
M, [GeV] 1.488
A(VS,-Vs,.) [MeV] | 8
A(\Isrec-l\l,Il\n_p ) [MeV] [9(5/3)
Mean \
dE/dx \ | NIST
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Resolution Comparison

CENTRAL BEAM MOMENTUM: 0.690 GeV/c

initial_pimom selection_mult1
- Entries 97965 Entries 55472
900 E— Mean 686.2 M 0.6973
co ™ 4 % RMS 30.64 1000 RMS 0.01562
800 —
700; 800
600 — B
600
500 — -
400 -
E 400
300 — -
200:— 200
100 — B
er— ., | v vy Ly by by by s by T I I B v e Ly PRI RS B\
8(0 620 640 660 680 700 720 740 760 780 800 %.6 0.62 0.64 0.66 0.68 0.7 0.72 0.74 0.76 0.78 0.8
, HADES | /cl P, pr [GeV/c]

—  Opr < Oyapes: iNtrinsic resolution of pion tracker much better (0.5 %o)
—  HADES is not able to resolve MaxMom of the pion tracker
—  MeanMom is used instead of MaxMom to check the stability of InvMass
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InvMass vs. MeanMom for each Run

CENTRAL BEAM MOMENTUM: 0.690 GeV/c (PE)
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InvMass vs. MeanMom for each Run

CENTRAL BEAM MOMENTUM: 0.690 GeV/c (PE)
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InvMass vs. MeanMom for each Run

CENTRAL BEAM MOMENTUM: 0.690 GeV/c (PE)
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InvMass vs. MeanMom for each Run

CENTRAL BEAM MOMENTUM: 0.690 GeV/c (PE)
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Summary of 0.690 GeV/c (PE)

EVENING MORNING
S 0.694 S 0.694
) - [} -
S, 0.692- S 0.692-
2 = 241 242/243 2 = 242 244/243
© - © __
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—  For some days a linear dependence is visible: Shift,, = 11 MeV/c
—  Part of this offset correspondes due to the dE/dx: GEANT4: 4 MeV/c & NIST: 7 MeV/c
_’

Larger/smaller shifts due to different impact positions (x,,y,) of the primary beam on
the production target
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Summary of 0.690 GeV/c (PE)
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Summary of 0.690 GeV/c (PE)
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—  Correction only for PE data: A(mom invmass - rec mom)
—  No correction possible for C data:

— Different impact positions (x,,y,) of the primary beam on the production target
—  Different beamline settings
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Summary of 0.656 GeV/c (PE)
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—  Correction only for PE data: A(mom invmass - rec mom)
—  No correction possible for C data:

—  Different impact positions (x,,Y,) of the primary beam on the production target
—  Different beamline settings
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Summary of 0.748 GeV/c (PE)

<
>
(O}
S
0
%)
©
£
>
=
S
o
S

0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

248 ¢ o 247

! | ! ! ! ! ! ! ! ! | !
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rec mom [GeV/c]

—  Correction only for PE data: A(mom invmass - rec mom)

—  No correction possible for C data:
—  Different impact positions (x,,Yy,) of the primary beam on the production target
—  Different beamline settings
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Summary of 0.800 GeV/c (PE)
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rec mom [GeV/c]

—  Correction only for PE data: A(mom invmass - rec mom)
—  No correction possible for C data:

—  Different impact positions (x,,Yy,) of the primary beam on the production target
—  Different beamline settings
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Summary & Outlook

Momentum Selection & Calibration:
=» Selection based on MaxMom of reference sample for each run
=>» DST: first momentum (per event) == selected momentum
=» Calibration:
=> No linear correlation between mean mom(M, _, ,apes 2) & mean mom(PT,)
=>» Correction only for PE data:
-> A(mom(Mn_p’HADEs’av) - mom(PT,,))
=>» No correction possible for C data:
=» Different beamline seetings (HADMU1 & HADMU?2)
=>» Different impact positions (x,,y,) of the primary beam on the production
target
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Summary of 0.656 GeV/c (PE)

0.656
0.6555
0.655
0.6545
0.654
0.6535
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0.6525

mom invmass [GeV/c]

0-65%62

248/247
249

248

P R
0.663

L
0.664

L L L
0.665 0.666
rec mom [GeV/c]

—  No linear dependence is visible
—  Correction according to InvMass
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Summaryl3utlook

h310 o
Ees . aa3a} C=0.

Mean  0.1236
RMS 1.875

Relatively small effect up to 0.6 mm
Most probable value not affected,
c=+0.2 MM  mean value slightly shifted downwards
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Effect is larger
Most probable value shifted downwards

Joana Wirth

O



InvMass vs. MaxMom for each Run

CENTRAL BEAM MOMENTUM: 0.748 GeV/c (PE)
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Comparison between M, ; and Vs

Vs (tuned HADMU?2 (START)): AE InvMass (dE/dx + mag. field corr.):
1497 9 1488
1475 8 1467
1529 10 1519
1560 10 1550
S, electron

dE/dx + mag. field

T, 5
%
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) ‘y:,{Sh ower
*
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Target

Q Quadruple magnet
D Dipole magnet

Pion
Production
Target
Q Q o A\ | Vs
} - | - ) showering
< \ Silicon [ > £ p posifron
from I Detectors & '
SIS . Diamlnd P Cvmeer
dete P ~'>» ret L= I"‘T_“'_““““_____T4
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Comparison between p, (M, ) and p,(Vs)

Pref: pr(Vs): Ap P(Mpp) :
690.0 700.0 14 686.3
656.0 || Pree =(1+0)" P, || 666.0 13 652.9
748.0 753.0 16 737.0
800.0 806.0 18 788.5

P electron

TOF

dE/dx + mag. field

T, 5
%
Ry
) ‘y:,{Sh ower
*

HADES
Target

Q Quadruple magnet
D Dipole magnet

Pion
Production
Target
Q Q o A\ | 45 Y BN
AN silicon NS g chgmering
| & A St
from I Detectors —— rd PoRR
SIS | Dlaml y .;(:;,, 1('-"‘:5;'5;«3 ' 1 meter N
dete P ~'>y ret L= I"T'_“'_““““_____Ta{
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Energy Loss along the Chicane

GEANT4 Simulation:
mean: 4.85 MeV

n n W [ »

[s)] (=] ar (=3 a (=)

o o o o o o o
cru—ﬁ—r\\H‘HH‘\\H‘\H\‘HH‘HH‘HH'HH

w
o

o
o

IO

"dE/dx [MeV]

Q Quadruple magnet
D Dipole magnet
Pion
Production
Target

Silicon
Detectors

detector

Joana Wirth

Diamond

showering
P oésitron




Comparison between M, ; and Vs

Vs (tuned HADMU?2 (START)): AE InvMass (dE/dx + mag. field corr.):
1494 6 1488
GEANT4 1472 5 1467
1526 7 1519
1557 7 1550
i )
{ 1| 1
g, electron

Q Quadruple magnet
D Dipole magnet
Pion
Production
Target

shg‘)’weri'l:lg
P oaisitron

Silicon
Detectors

Diamond
detector
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Comparison between p, (M, ) and

pref: pr((\/s) Ap pr[(IVIr[-p) :
690.0 696.0 10 686.3
GEANTA 1 656.0 || Proe =(1+0)" P,y | 660.4 8 652.9
748.0 748.6 12 737.0
800.0 800.4 12 788.5
J )
l Y \

T electron
NN o

S
R
i

*%5 “Q,QS hower
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Diamond
detector
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Momentum Shift Correction of Vs
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c —— track mult. ==
S [ yyselection RefValue | MaxValue MaxValue
o o both selection (MU|t1) (SZ)
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Comparison between M, ; and Vs

Vs (tuned HADMU?2 (START)): AE InvMass (dE/dx + mag. field corr.):
1493 5 1488
GEANT4 1471 4 1467
1524 5 1519
1556 6 1550
i )
{ 1|

Q Quadruple magnet
D Dipole magnet
Pion
Production
Target
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Detectors

Diamond
detector
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Comparison between p, (M, ) and

GEANT4

Pion
Production
Target

Pref pr(Vs): Ap Pr(Myp) :
690.0 694.0 8 686.3
656.0 || Prec =(1+0)* P, | 658.4 6 652.9
748.0 745.6 9 737.0
800.0 798.4 11 788.5
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Comparison between p, (M, ) and

GEANT4

Pion
Production
Target

Pref pr(Vs): Ap Pr(Myp) :
690.0 694.0 8 686.3
656.0 || Prec =(1+0)* P, | 658.4 6 652.9
748.0 745.6 9 737.0
800.0 798.4 11 788.5
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Comparison between p, (M, ) and p,(Vs)

GEANT4

Pref pr(Vs): Ap Pr(Myp) :
690.0 694.0 8 686.3
656.0 || Prec =(1+0)* P, | 658.4 6 652.9
748.0 745.6 9 737.0
800.0 798.4 11 788.5

i A

Finetuned during the second beam time?

Beamspot HADES
Bp [Tm] =p,..[MeV/c] /299.8 START- Target
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Production selection:
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detector k———
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Energy Loss along the Chicane
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Energy Loss Correction of Vs

Vs (tuned HADMU2 (START)): AE InvMass (dE/dx + mag. field corr.):
1494 6 1488
GEANT4 1472 5 1467
1526 7 1519
1557 7 1550
Vs (tuned HADMU?2 (START)): AE InvMass (dE/dx + mag. field corr.):
1492 4 1488
NIST 1470 3 1467
1524 5 1519
1555 5 1550
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Comparison between p_(Vs) and pn(Mn_p)

pref:
690.0

656.0
748.0
800.0

GEANTA4

prec =(1+5).pref

pref:
690.0

NIST 656.0
748.0
800.0

p,(Vs):
696.0
660.4
748.6
800.4

P(M ) :
686.3
652.9
737.0
788.5

prec =(1+5).pref
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p,.(Vs):
693.3
657.7
745.9
797.7

Pr(Mpp) :
686.3
652.9
737.0
788.5




Momentum Shift Correction of Vs
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2 [ — trackmult. ==
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Momentum Shift Correction of Vs

Vs (tuned HADMU2 (START)): AE InvMass (dE/dx + mag. field corr.):
1493 5 1488
GEANT4 1471 4 1467
1524 5 1519
1556 6 1550
Vs (tuned HADMU?2 (START)): AE InvMass (dE/dx + mag. field corr.):
1491 3 1488
NIST 1469 2 1467
1523 4 1519
1554 4 1550
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Comparison between p_(Vs) and pn(Mn_p)

Pref Pr(Vs): Ap Pr(Mpp) :
690.0 694.0 8 686.3
GEANTA 1 656.0 || Proc =(1+0)" D,y || 658.4 6 652.9
748.0 745.6 9 737.0
800.0 798.4 11 788.5
Pref Pr(Vs): Ap Pr(Mpp) :
690.0 691.3 5 686.3
NIST 656.0 || Pree =1 +0)" .|| 655.7 3 652.9
748.0 742.9 6 737.0
800.0 795.7 7 788.5

— |n both cases part of the shift is remaining, most likely due to the finetuning of
the magnets

—  Which dE/dx correction is more reliable?
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InvMass vs. MaxMom for each Run

CENTRAL BEAM MOMENTUM: 0.690 GeV/c (PE)

1492

232 = 233 = 234

1491

1490

invmass [GeV]

1489

L o o . - °

L) ..ﬁ. ; :‘ g A .‘.. ° ; ‘%’
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L 1 L L L 1 L L L
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0.694 0.696 0.698 0.7 0.694 0.696 0.698 0.7 0.694 0.696 0.698 0.7
rec mom [GeV/c] rec mom [GeV/c] rec mom [GeV/c]
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InvMass vs. MaxMom for each Run

CENTRAL BEAM MOMENTUM: 0.690 GeV/c (PE)

invmass [GeV]

invmass [GeV]

14921 n
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1490 - o
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E 0 o0gd °8 F .
14881 tg. -, r E o
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rec mom [GeV/c]

rec mom [GeV/c]

rec mom [GeV/c]




InvMass vs. MaxMom for each Run

CENTRAL BEAM MOMENTUM: 0.690 GeV/c (PE)

invmass [GeV]

invmass [GeV]
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InvMass vs. MaxMom for each Run

CENTRAL BEAM MOMENTUM: 0.690 GeV/c (PE)
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Summary of 0.690 GeV/c (PE)

EVENING MORNING
S 0.694 S 0.694
5 s & -
g 007 241® .| 242/243 0692 2449. 242/243
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=» No linear dependence
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