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Baryonspektroskopie — 2-Kérper-Endzustinde

Voriiberlegungen

» 2-Korper-Zustinde sind technisch

einfacher zu behandeln Pfast

» kein Isospin Austausch in der
Produktion = nur | = % Baryonen
» viele verschiedene Mesonen im
Endzustand zuganglich
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Baryonspektroskopie — 2-Kérper-Endzustinde

Erinnerung: Vorselektion

AW

. DTO-Trigger

. 1 primarer Vertex im Target

rekonstruiertes RiickstoBproton

einlaufendes Proton in mind. 1 CEDAR und kein Pion in beiden CEDARs

Schnitt ‘ Events ‘ % abs ‘ % rel
ohne 11'321'059'587

DTO-Trigger 10'825'412'397 | 95.62 | 95.62
1 Primarvertex 8'9093'834'917 | 79.44 | 83.08
im Target 7'925'572'030 | 70.01 | 88.12
einlaufendes Proton 5'674'142'337 | 50.12 | 71.59
RiickstoBproton 3'967'769'836 | 35.05 | 69.93
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Baryonspektroskopie — 2-Kérper-Endzustinde

PP — Prec (77) Pf — Schnitte 1

1. 1 auslaufendes geladenes Teilchen

2. Ladung +1

3. genau 2 Photonen (>277)
> Energie gréBer (1,2) GeV in ECAL (1,2)
» LED/Laser Korrekturen
» Korrekturen aus OZI Analyse

x10°

> E
2 E COMPASS 2009
> 4 pp - P, VY P,
o~ E (no acceptance torrection)
~ 35 preliminary
2 C
= E
L 3H
i1 E

2.5H]

2
15L

L Il L Il
8.1 02 03 04 05 06 07 08 09 1
Invariant Mass of yy pairs (GeV/c?)
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Baryonspektroskopie — 2-Kérper-Endzustinde

PP — Prec (77) Pf — Schnitte 2

1. Photonen bilden ein w0 oder n
2. Exclusivity
3. Coplanarity

o x10° , 20
& 1.2~ before cut COMPASS 2009 E - before cut COMPASS 2009
v L pp — Py o j pp - Py
P=y L (no aoceﬁtance correction) (no acceigtance correction)
< 1 preliminary r preliminary
g r 0.8
o = .
o 0.8 [
L 0.6—
0.6 [
[ 0.4F
0.4 L
02f 021
E T 0;1__44_1_@
575 180 185 195 2 205 -3 -2 -1 0 1 2 3
Total Energy of rt’p System (GeV) Dy Prec-T
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Baryonspektroskopie — 2-Kérper-Endzustinde

PP — Prec (77) Pf — Schnitte 2

1. Photonen bilden ein w0 oder n
2. Exclusivity
3. Coplanarity

x10° x10°
F 123 E
g 60— before cut COMPASS 2009 E [ before cut COMPASS 2009
s r pp - & 60 pp -
P=y C (no aoceﬁbance correction) r (no accestance correction)
< 50 preliminary £ preliminary
@ E L
E T S0
[ C C
o 40F £
L 40
s0p- sof
20 200
10F- 10F
P | H\HH\ 2
975 180 185 2 3
Total Energy ofn P, System (Gev) Dy Prec-T
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Baryonspektroskopie — 2-Ki

70 /1 Selektion

Events / 2 MeV.

orper-Endzusténde

» Invariante 4+ Masse innerhalb von 2o um die PDG Masse

> Skalieren der Photonenergie auf PDG Masse

Tobias Weisrock (JGU Mainz)

w0 in ECAL (1,1) 70 in ECAL (1,2)/(2.,1) 70 in ECAL (2,2)
G”S 0.08 01 0‘12 0‘14 0‘16 Dmlv?(GeVO)z Cf’s 0.08 0.1 0/‘12 0‘14 0.16 0"15(66%2 0/:6 0.08 0.1 012 014 016 Onif(GeVD)z
o =[9.79]MeV o = [ 8.87]MeV o = [ 4.68]MeV
2
m—mg
f(m) = ngg - exp —% ~+ Npyg - Pol(m)
20
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Baryonspektroskopie — 2-Kérper-Endzustinde

70 /1 Selektion

» Invariante 4+ Masse innerhalb von 2o um die PDG Masse

> Skalieren der Photonenergie auf PDG Masse

eta in ECAL (1,1) eta in ECAL (1,2)/(2,1) eta in ECAL (2,2)

\ c E
/ \ E / \

. 0‘4 0‘45 0‘5 0‘55 0‘6 0‘55 0‘7 0‘4 Oll5 /0‘5 0‘55 D‘G - 0‘55 0‘7 t 0‘4 0‘45 ULE/ 0‘55 D‘G 0.65 0.7
m,, (Gev) m,, (Gev) m,, (Gev)
o = [ 26.0]MeV o = [ 25.8]MeV o =[14.1]MeV
(m — mg)?

f(m) = ngg - exp — ~+ Npyg - Pol(m)

202
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1 geladenes Teilchen 4+ 2 Photonen

COMPASS 2009
pp - p TP, )
(no acceptance correction)
preliminary

Events / 5 Mev/c?

12 14 16 18 2 22 24 26 28 3
Invariant Mass of er' System (GeV/c?)

179'670'597 Events




70 identifiziert

. x10°

= COMPASS 2009

203 pp-prp
(no acceﬁtance correction)

20 25 preliminary

g .

(4]

>

w .2

o
[
3

o
=

o
= TTTTTTTT

12 14 16 18 2 22 24 26 28 3
Invariant Mass of er' System (GeV/c?)

25'915'398 Events ”




Coplanarity

x10°
L0.221 COMPASS 2009
S 02F pp = P10 P,
- (no acceptance correction)
“©0.18F preliminary
2o.16F
Q -
10.14 =
0.121~
0.1~

Ll TTT T[T [TTT 7T

12 14 16 18 2 22 24 26 28 3
Invariant Mass of er System (GeV/c?)

n Events ”




0.08
0.06
0.04
0.02

o
Ll T[T T[T TrrTTT

Exclusivity

x10°

§0.18j COMPASS 2009
g C pp - p, s
=0.16 — (no acceptance correction)
© F preliminary
00.14—
c C
o E
$0.12 B

0.1—

12 14 16 18 2 22 24 26 28 3
Invariant Mass of er System (GeV/c?)

10'837'137 Events ”




01<t'<1.0

o

N x10°
g C COMPASS 2009
20141 pp - p, P,
- (no acceﬁtance correction)
L0120 preliminary
g F
|_a>|j 0.1:*
0.08-
0.06—
0.04
0.02F-
1

12 14 16 18 2 22 24 26 28 3
Invariant Mass of erf System (GeV/c?)

8'869'276 Events ”




Baryonspektroskopie — 2-Kérper-Endzustinde

Pp — precﬂ'opf — Winkel

Azimuthwinkel cos(0) gegen invariante Masse

cos(8)

COMPASS 2009
pp - pIPp,

(no acce;fnance correction)
preliminary

11 12 14 16 18 2 22 24 26
Invariant Mass of er System (GeV/c )

compAsy
Z 4
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Baryonspektroskopie — 2-Kérper-Endzustinde

Pp — precﬂ'opf — Winkel

Polarwinkel ¢ gegen invariante Masse

x10°
S 2.2

2

18
16
14
12
1

0.8

COMPASS 2009 06
2 pp — p,p 0.4

(no a_cct_eg)tancse correction)
preliminary 0.2

-3
12 14 16 18 2 22 24 26 28 3
Invariant Mass of erf System (GeV/c?)
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v
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0.1 <t <0.2

X

[

o
w

COMPASS 2009
pp - p P,
(no acce;gtance correction)
preliminary

~
o

Events / 5 Mev/c?
(4] (o2}
o o

N
=)

N w
o o
L T T T[T T[T T[T T T[T T T TTTT T

=
o

o

12 14 16 18 2 22 24 26 28 3
Invariant Mass of Tpr System (GeV/c?)




Events / 5 Mev/c?

0.2<t' <04

X

[

(=}
w

COMPASS 2009
pp - p P,
(no acceﬁtance correction)
preliminary

a1
o

S w B
o o o

=
o

'_'\\\\‘\\\\‘\\\\‘\\\\‘\\\\I\\\

o

12 14 16 18 2 22 24 26 28 3
Invariant Mass of Tpr System (GeV/c?)




Events / 5 Mev/c?

04<t' <0.6

x10°
18 COMPASS 2009
pp - p, P,
16 (no acceﬁtance correction)

e
o N b

BT T [ T[T T[T [T T [ TTT[TTT
R

o N b~ O

preliminary

12 14 16 18 2 22 24 26 28 3
Invariant Mass of er' System (GeV/c?)




06 <t' <1.0

x10°

% COMPASS 2009
sF- pp-pTp.
C (no acceﬁtance correction)
£ preliminary

U

5E-

4k

3E

2

1

01 12 14 16 18 2 22 24 26 28 3




0.1<t'<1.0

. x10°
§’ C COMPASS 2009
$0.14F pp - p 1P
E - S .
- (no acceﬁtance correction)
"‘\’0.12 - preliminary
£
|_q>|j 0.1:*
0.08-
0.06—
0.04
0.02F-
1

o

12 14 16 18 2 22 24 26 28 3
Invariant Mass of er' System (GeV/c?)




Baryonspektroskopie — 2-Kérper-Endzustinde

PP — Prec’ps — Rapidititen

Mpro < 2 GeV
x10°
3l COMPASS 2009
i pp - P, NP,
1 (no a_ccg;gtance correction)
25 | preliminary
2fF
1.54
0.5
-3 -2 -1 0 1 2 3

compAsy
e
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Baryonspektroskopie — 2-Kérper-Endzustinde

PP — Prec’ps — Rapidititen

Myro > 2 GeV

x10°
F COMPASS 2009
H pp - P, NP,

0.5H (no acceﬁtance correction)
I preliminary

0.4: -

0.3

0.2

0.1

QS -2 -1 0 1 2
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Rapiditatsliicke

x10°

COMPASS 2009
pp - pnNp

(no a_cct_e;gtancg correction)
preliminary




Baryonspektroskopie — 2-Kérper-Endzustinde

PP — Prec’ps — Rapidititen

Rapiditatsliicke gg. mpo

3 | -
251
2~
15
1-
C COMPﬁOSS 2009
[ pp - p,1Up, !
0.5 L (no acceﬁtancse correction) !
C preliminary

18 2 22 24 26 28

compAsy
v
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Events / 5 Mev/c?

1 geladenes Teilchen 4+ 2 Photonen

COMPASS 2009
pp - p NP

(no acceptance correction)
preliminary

12 14 16 18 2 22 24 26 28
Invariant Mass of n p, System (GeV/cz)

179'670'597 Events




Events / 5 Mev/c?

7 identifiziert

x10°
40
o COMPASS 2009
- pp - p NP
35F (no acceptance correction)
= preliminary
30—
250
201~
15—
10
5
01 12 14 16 18 2 22 24 26

2.8
Invariant Mass of n p, System (GeV/cz)
2'768'168 Events




Events / 5 Mev/c?

Coplanarity

16 x10°
C COMPASS 2009
14F- PP~ P NP,
- (no acceptance correction)
C preliminary
12—
10
8-
6
4
2
01 12 14 16 18 2 22 24 26

2.8
Invariant Mass of n p, System (GeV/cz)

n Events ”




Events / 5 Mev/c?

Exclusivity

x10°
. o COMPASS 2009
r pp - p NP
- (no acceptance correction)
6F preliminary
5
4
3
2F
1=
01 12 14 16 18 2 22 24 26

2.8
Invariant Mass of n p, System (GeV/cz)
488'832 Events ”




Events / 5 Mev/c?

01<t'<1.0

>7<103
: COMPASS 2009
s pp - p.n
L (no acceﬁtance correction)
r preliminary
ar
3
2~
1=
01 1.2 14 16 18 2 22 24 26

2.8
Invariant Mass of n p, System (Gevlcz)

413'625 Events




Baryonspektroskopie — 2-Kérper-Endzustinde

PP — PrecnPf — Winkel

Azimuthwinkel cos(0) gegen invariante Masse

0.8
0.6
0.4
0.2

cos(8)

-0.2

-0.4
COMPASS 2009
pp - p.nNp

(no apm_e&ancé correction)
preliminary

-0.6
-0.8

T‘TTT‘TTT‘TTT‘TTT‘TTT‘TTT‘TTT‘TTT‘TTT

]1 12 14 16 18 2 22 24 26 28
Invariant Mass of n P, System (GeV/c?)
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Baryonspektroskopie — 2-Kérper-Endzustinde

PP — Prec?Ps

[y

\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘

Tobias Weisrock (JGU Mainz)

12 14 16 18 2

— Winkel

Polarwinkel ¢ gegen invariante Masse

250

200

150

100

COMPASS 2009
pp - P, NP,

(no acce;gtance correction)
preliminary

22 24 26 28
Invariant Mass of n p, System (GeV/cZ)
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0.1 <t <0.2

. x10°
S 3s5E COMPASS 2009
2E pp - PN P, ,
C (no acce[Stance correction)
L 3F preliminary
] o
c L
0 25K
woor
2F
1.5
1;
0.5

o
L AARERERE

12 14 16 18 2 22 24 26 28 3
Invariant Mass of Tpr System (GeV/c?)




Events / 5 Mev/c?

P
» [}

I
N

o o o o
N A O

o
L LN N RN RN R

=

X

=

(=)
w

0.2<t' <04

COMPASS 2009
pp - p, NP,

(no acce;gtance correction)
preliminary

12 14 16 18 2 22 24 26 28 3
Invariant Mass of Tpr System (GeV/c?)




04<t' <0.6

2 COMPASS 2009
2 600 pp — P NP,
= 600 C (no acceﬁtancg correction)
Q o preliminary
g 500—
S C
O N

400—

300

200

100

01

12 14 16 18 2 22 24 26 28 3
Invariant Mass of erf System (GeV/c?)




06 <t' <1.0

= COMPASS 2009
3501
a pp - p. NP,
C (no acceﬁtance correction)
300 preliminary
250
200
1501~
100
50
01 12 14 16 18 2 22 24 26 28 3




0.1<t'<1.0

. x10°
S B COMPASS 2009
2 T pp ~ p NP,
= 5 - (no acceﬁtance correction)
w© - preliminary
j2} C
s 4AC
>
w C
3
2=
1=
01 1.2 14 16 18 2 22 24 26

2.8
Invariant Mass of n p, System (GeV/cz)




Baryonspektroskopie — 2-Kérper-Endzustinde

PP — PreclPs — Rapiditaten

my, < 2 GeV
x10°
3l COMPASS 2009
i pp - p. NP, .
[l (no acceﬁtance correction)
o5l preliminary
2fF
1.54
0.5
q3 -2 -1 0 1 2 3

compAsy
e
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Baryonspektroskopie — 2-Kérper-Endzustinde

PP — PreclPs — Rapiditaten

my,; > 2 GeV

x10°
F COMPASS 2009
H pp - P, NP,

0.5H (no acce;gtance correction)
I preliminary

0.4k

0.3

0.2

0.1

q3 -2 -1 0 1 2
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Rapiditatsliicke

x10°

COMPASS 2009
pp - pnNp

(no a_cct_e;gtancg correction)
preliminary




Baryonspektroskopie — 2-Kérper-Endzustinde

PP — PreclPs — Rapiditaten

Rapiditatsliicke gg. mpy,

3?
251
2~
15
1 .
. COMPASS 2009 |s/
r pp - P, NP, )
0'5k (no acce;gtancg do b 1
r preliminaryy 1t
'| 1 I‘Ilill
0 11 Il

1 12 14 16 18 2 22 24 26 28 3

compAsy
Z 4
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