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The mass shift Is from interference
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The mass shift Is from interference
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Fitting Function:

Relativistic Breit
Wigner Distribution +

poly?2

There Is an apparent
mass shift
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Normalization
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Normalization
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Nonresonant Contribution
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GCF Generator

|t turns out that the generator is using the regular Breit Wigner function.

Next Step

do

mMeson = myRand->BreitWigner (mMesonMean,gammaMeson);
while

((mMeson < mM_min) or (mMeson > mM_max));
do

mBaryon = myRand->BreitWigner (mBaryonMean, gammaBaryon) ;

while

((mBaryon < mB_min) or (mBaryon > mB_max));

e switch to phase-space correction relativistic Breit-Wigner function

AN rMM,,
X
dM,, — (M2 — M3)* + M2T'3 ’

F,O — (q/q0)3 . FO . Mp/MZE
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Previous GlueX Result

3.1 Generator

We use the gen_amp generator included in the halld_sim framework to simulate the process yp —
prt . We assume an exponential 4-momentum transfer distribution e with the slope parameter
b= 6(GeV/c)~2. Since the GlueX experiment accepts only exclusive events with |¢| above a min-
imal 4-momentum transfer of 0.1 (GeV/c)?, we simulated only events with —¢ > 0.05 (GeV /c)?
for efficiency purposes. This simplified model does not reproduce the experimentally observed
t-distribution exactly (cf. Fig.7a), but serves as a good approximation when binning finely in ¢.

We restricted the MC sample to the analyzed range in 7" 7~ invariant mass between 0.6 and
0.88GeV/c?. We modeled the shape of the invariant mass using a relativistic Breit-Wigner func-
tion [21] with the orbital angular momentum barrier factor F [22] accordingto L=1:

B vmpl
BW(m) = m? —m§ —il'(m,L) )

2
[, 4.0 [F(q,L) ]
m qo F(q07L)

where g signifies the breakup momentum. The reconstructed mass distribution reproduces the ex-

['(m,L)

3)

perimentally measured one with the parameters mg = 0.757GeV /c? and 'y = 0.146 GeV /c? (cf. Fig-

ure 7b). The apparent shift of the resonance mass by about 18MeV /c* compared to the PDG
value [18]Will be discussed in Appendix B,

GlueX Analysis Note:
Spin-Density Matrix Elements for p(770) Meson
Photoproduction

Alexander Austregesilo’, Naomi S. Jarvis? and Curtis A. Meyer?

ITINAF
2CMU

March 30, 2023
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The mass shift Is from interference

e \We need to consider the interference from non-resonant

e Have been observed in ALICE, CMS, STAR, etc.
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