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the 7~ 7+ subsystem
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Two-dimensional results LM

@ Conventional analysis: Amplitudes binned in the three-pion mass ms,:
T(ms,)
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@ Conventional analysis: Amplitudes binned in the three-pion mass ms,:
T(ms,)

@ Now: Two-dimensional binning for several waves with “freed isobars”:
T(m31'ra m7T+7I'_)
@ — Two-dimensional amplitude distributions
@ Analysis shown here: 3 waves with freed isobars:
» 00" [rr]or+ 7S
» 1770  [rr)grs TP
» 27 10F[rn]gs+ D
@ All other waves (80) still with fixed isobar amplitudes

@ In principle also possible for 1~—, 27+ ... isobars
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Two-dimensional results

arXiv:1509.00992 [hep-ex]

Two-dimensional intensity distributions Z(Ma, My .- ) = | T(Max, My - )|?

MASS OF THE =~ =+ SYSTEM

MASS OF THE =~ #*x~ SYSTEM

These plots should not be mistaken as Dalitz plots
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wo-dimensional results
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Intensity distribution
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Intensity distribution TI'ITI
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Mainly non-resonant origin.
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1770 [n7r]o++ wP

Intensity distribution TI'ITI
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(Green lines)

Fabian Krinner (TUM E18) The 27 subsystem at COMPASS Mar 15t 2016 8/12



1770 [n7r]o++ wP

Slices at constant ms,;

On a;(1420)

_ x10° 70" [rm] . TP
= 0.194 < t' < 0.326 (GeV/c)
& 03- 1.38< m,, < 1.42 GeV/c?
g <
S
a 2 }
r& -% 0.2 Hy I\
; E : et (
) oab *
) + i
~— ¥
Y R b
™ ol b \
o 05 1 15 2
m, . [Gev/c?]
\ 170" [rm] . TP
3~ ERgl 0.194 < t' <0.326 (GeV/c)]
vV B 1.38< my, < 142 GeV/c?
3
» 3 [X
. % 2001
o 3
£ 1075,
> 1220 0.965
EO 0,925
0.2‘99? k“\k
_ \ ,
20075 200 400 600

Re(T) [ (Events/(Gev/c?)”

ian Krinner (TUM E18) The 2 subsystem at COMPASS Mar 15t 2016 9/12



1770 [n7r]o++ wP

Slices at constant ms,;

Below a;(1420) On a1(1420) Above a1(1420)

o 1°0° [ .. TP o 10" [ . P o 1°0° [ .. TP
= 0194<t <0326 (GeV/ic] 7~ 0.194<t <0.326 (GeV/cy| T~ 0.194 < t' < 0.326 (GeV/c)]
L 03 1.26 < m,, < 1.30 GeV/c? 203 1.38< m,, < 1.42 GeV/c? % 03 150< m,, < 1.54 GeV/c2
] D (
S 1 9 S
o 1 S S
= G = =
o B * 2 } B
S I 02 o, f: 02y z 02-
; £ + 4\’ E : ] £ f'* A h
| W
) ot ‘ﬂ, oab * \ odb r b
9/ + i ! K [
Al - ' N ,’* . '
+ - e !
™ o | i . | o | L | ol P L |
o 05 1 15 2 05 1 15 2 05 1 15 2
m, . [Gev/c] m, . [Gev/c?] m, . [Gev/c]
\% 1°0° [ . P 170" [ . P a0 10" [ . P
~ 0194<t <0326 (Gev/if] 5 400 0194<t <0326 (Gevicy] & 0.194 < t' <0.326 (GeV/c)]
Vi > 1.26 < my, < 1.30 GeV/c? & 1.38<my, <142 GeV/c? s 150< m,, < 154 GeV/c?
S s > 200F 0.965
D E 0. D
@ o208 S - S
~— b4 b b4
. 2001 100F .995
o § E E 0.925
= £ 1075 = 1.34‘0T f
£ 0 > 0 1220 0.965 e 0 H\i\{
E E E ¥
E ﬁ)igzs = b 0206 075
0.2‘95 k*\*4,k/t
_ , , _ , , _ , , , ,
200 200 400 20075 200 400 600 200" 00 200 300 400
Re(T) [ (Events/(Gev/c?)*?] Re(T) [ (Events/(Gev/c))?] Re(T) [ (Events/(Gev/c?)*?]

ian Krinner (TUM E18) The 2 subsystem at COMPASS Mar 15t 2016 9/12




27+0+[7T7T]o++ D

Intensity distribution
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Conclusions nin

@ Isobar amplitudes are replaced by
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Conclusions TUTI
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@ Isobar amplitudes are replaced by § 2r
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@ Novel method allows to extract £ 150
amplitudes of the isobars i
@ Study resonance production in 3 1}
dimensions: ms,, m,,.- (and t') C
@ Known waves and decay modes 0.5
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@ Reduce effects from imperfect
parametrizations in fixed waves

— Free isobar-amplitudes for all
large waves
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Outlook m

@ Reduce effects from imperfect

parametrizations in fixed waves 0+ 0t [r7o:: 7S
— Free isobar-amplitudes for all 1770t [rr]ors TP
large waves 2=t 0" [r7]o++mD

—+0+ P
@ Goal at the moment: 11 freed O++ 0+[7”T]1 7T
waves 1+ 0" [rm]y--7S

1+ 1 [r7]y-- 7S
2=t 0t [rn)y--7P
2=+t 0f[rr)y--7F
2=t 1t [rn]y- 7P
2t 1*[rn)y-- 7S
2-+ O+[7T7T]2++7TS
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Outlook m

@ Reduce effects from imperfect

parametrizations in fixed waves 0+ 0t [r7o:: 7S
— Free isobar-amplitudes for all 1770t [rr]ors TP
large waves 2=t 0" [r7]o++mD

—+0+ P
@ Goal at the moment: 11 freed O++ 0+[7”T]1 77
waves 1+ 0" [rm]y--7S

1+ 1 [r7]y-- 7S
2=t 0t [rn)y--7P
2=+t 0f[rr)y--7F
2=t 1t [rn]y- 7P
2t 1*[rn)y-- 7S
2-+ O+[7T7T]2++7TS

» 75% of the total intensity

» All waves with more than 1% of
the total intensity
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Outlook m

@ Reduce effects from imperfect

parametrizations in fixed waves 0+ 0t [r7o:: 7S
— Free isobar-amplitudes for all 1770t [rr]ors TP
large waves 2=t 0" [r7]o++mD

0-*to* 7P
@ Goal at the moment: 11 freed . +[7”T]1 77
waves 1+ 0" [rm]y--7S
: : 1+ 1% [r7]y--7S
» 75% of the total intensity
2=t 0F[xx]y--7P

» All waves with more than 1% of _

the total intensity 2740  [rr)y--mF
@ Some challenges: 2" 1" [rr]y--7P

» Freeing isobars heavily 2"t 1 [n7]y--7S
increases the number of fit 2=+ 0 [rrlps 7S
parameters (~ 500 to 1000)

» Some problems with linear
dependences of Partial Waves
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