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Pion diffractive dissociation

7 (q) + p(p1) = 0" (ky) + 7 (k=) + p(p2)
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Check out Boris’ talk p
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COMPASS plot
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“Partial waves”
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Exotic in the resonance (low-energy) region
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High-energy region model

Ith(my, Q) = k(my) |Arn(myg, Q)|

Ath(mys, Q) = A{lgp + o A(I,,_,h -+ A'If._,I.P
+ C4 A}.{fz -+ C5 Agy) + Cg Agfz .

Bibrzycki et al., EPJC 81 647 (2021)
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Reggeons

) —

.

Qq,(t) = 0.53 + 0.901¢,
af._,_(t) = 0.47 + 0.89 ¢,
ap(t) =1.08 + 0.25,

CFR. Double-Regge 7



High-energy region models

Az, p = T(Qa, (tn), ap(tp); Spms Sxp) » Shimada, Martin, Irving, NPB 142 344 (1978)
Aa,,, = T(Qa, (ty), @1, (t): S Sxp) Shi et al., PRD 91 034007 (2015)

Ay = T(ag,(te), ap(tp); Sums Sup)
A fq = T(ays,(tx), af.(tp); Syxs Sup) 5
App = T(ap(ts),ap(ts); Soxs50p) »
Apf,, = T(ap(tz),af(tp); Syxs Snp) -

(a's1)*(a's2)*? [&1 &n

a’s K1

T(ay,a2:81,82) = KI'(1 —a;) (1 —as) V(iay,as, k) +

F((]l p— (12)

Vian,ag,k) = Il —a3)

1F1(1 —a1,1 — a1 + az, —k)

CFR. Double-Regge 8



From “partial waves” to intensity distributions
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Intensity in the high-energy region

CFR. Double-Regge
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Truncation effect

CFR. Double-Regge

Normalized Intensity
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Minimal models

MIN:a,/P + a,/f, + f2/1>
MIN + f/P:a,/P + a,/f, + f2/f2 + f2/P
MIN + P/P:ay/P + ay/f, + fo/f> + P/P

CFR. Double-Regge




Forward and backward peaks
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Bootstrap

You can run a Monte Carlo over the data,
generating pseudoddata and adjust each
pseudo-dataset, obtaining parameter
distributions
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Extended log-likelihood (ELLH)

£(eh) =Y [ d@ (Frlmil{ed

m;

—Ig(m;) log It(m;|{c})] ,

Incorporates the restriction
on the total intensity

Barlow, NIMA 297 496 (1990)
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Comparing ELLH
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Asymmetry

The asymmetry is proof of exotics
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Angular distribution
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Angular distribution
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Constrained partial wave analysis (cPW)

L;,-(,{p}) = / dQ [Ig(m;|{p}) — IT(m;) log Ig(m;|{p})],

Te(my, Q{p}) = |3 prar(ma) ¥y () MIN +P/P
LM 2 100
1800
1500
1200
We treat theory as experimental data and 900
we extract the partial waves under the 600
Same approximations made by COMPASS 300
0
20
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cPW nr Li({p)) = [ a2 [Te(mil{p}) — Fr(ma) log Te(ml (p})].
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cPW n'm
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Results

nt and n't at “high” energy

» Golden channels to search exotic quantum numbers

Above 2.5 GeV

* n intensity can be described by four double.Regge exchanges: a./P, a,/f,,
f./f5 y f5/P o P/P. Details in Bibrzycki et al., EPJC 81 647 (2021)

Pomeron is essential for cos 6 ~ -1 data

* Gluonic degrees of freedom in n’mr, potentially related to hybrids

CFR. Double-Regge
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Results

e Asymmetry

* Proves the existence of exofics

e | Ne dangers of partial wave truncation

* Highlighted at high-energy because of Reggeons
- Shown by the cPW analysis

The danger of not comparing “apples” to “apples”

« If we had fitted COMPASS patrtial waves directly we would have been wrong

CFR. Double-Regge
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