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Goals of this talk:

e Discussion on the X(3872)
e Discussion on the Y(4260)
* Show extrapolations on Z(3900), from Y (4260)
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Introduction

Approved results on X(3872) and Y (4260) are shown
Formulas on how calculations are preformed

New ideas how to look for Z states are explained
Discussion on future plans

E. Prencipe
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X(3872)

« QWG 2011. Martin's work is shown (pandaroot rev-8466)
* > 20 proceedings written and published since 2011,
in PANDA (EPJ, Nucl. Phys. B proc. of conf. Pos-Sissa,..)

o Official reference to refer to:

M. Galuska et al., PoS (Bormio 2012) 018.

* No release note exists, because it is a work done 4 years ago.
Informations are taken from the conference proceedings

Mitglied in der Helmbolie- Cameinechaft

E. Prencipe
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Input Parameters for Simulation of X(3872) Resonance

Scan at PANDA

Mass myag72) 3.872 GeV

Width r}{[gg}'gj 100 keV

Production pp — X(3872) (opw = 50 nb)*
Decay X(3872) —» J/u " n~ (BR = 0.1)
Subsequent Decay J/v — ete” (BR =0.06)"
Time Requirement 20 - 2 days

Accelerator duty factor | 50%

Luminosity 0.864 pb~'/day

HESR High resolution mode

Ppeam distribution Gaussian, rms = 2 - 10™° - Ppeam
/s distribution Gaussian, rms = 33.6 keV

*Corresponds to: BR(X(3872) — pp) ~3.9-107°
"K. Nakamura et al. (PDG) J. Phys. G37, 075021 (2010) 6

Martin J. Galuska (II. Physikalisches Institut, JLU GieBen) Simulation of X(3872) Resonance Scan (Oct. 2011, GSI Darmstadt) @\VA\VACH K1




| Invariant Mass of J/y Candidates |
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Reconstruction Procedure o iJ
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Study of Background Processes

@ Direct process o(pp — J/¥ n7n~) = 1.2 nb” for Vs ~ my(asr2).
@ All other processes assumed to be suppressible with PID

@ Tipelastic = 49 mb’
o o(pp o> na ) =50 ub*
e Study of events produced with dual parton model based generator-

Simulation of 2 - 10° Simulation of 2.- 108
InelasticHadronic Background Events  pp — = & n'x Background Events

g ]JTT Vs = 3.872 GeV = M Vs = 3.872 GeV
g Jmh fw
C rJ L ‘1

Counts

Counts

: o /
ﬁ[ll}:— j ‘t so0l- ﬁl.uh
20N xRN
200 L”"w\m 200 %— HW..L
L. beforePDauts Trowe | U1 | beforePiDcuts ey
: ! ’ 4-F"arli|:I:Invarlanl: :Iass ! GE\ll't 02 ’ ) ® d.-Pachlle‘ula'laht :ﬂass I Ea‘ll’a

e After PID cuts: No fake signals observed.
@ Investigation of larger sample sizes will follow.

* G. Y. Chen, J. P. Ma, Phys. Rev. D77(2008)097501
T K. Nakamura et al. (PDG) J. Phys. G37, 075021 (2010)
% \. Flaminio et al. (Compilation of Cross-Sections) CERN-HERA-79-03 (1979)

1 V. Uzhinsky, A. Galoyan, hep-ph/0212369
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Signal Simulation for X(3872) Resonance Scan
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Background Simulation For X(3872) Resonance Scan
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X(3872) Resonance Scan MC Data Fit with Constant Plus Convolution
of Breit-Wigner and Gaussian
2 % ' MC Data v2/ndf 30.91/15
= o : m 3.872 GeV + 5.263 keV
=} | —— Global Fi X(3872)
O 140 g_“ba ) [ s 86.9 + 16.8 keV
~ | —— Signal fit
L. Background Level 2451 +1.80
120l L Background fit A(Vs)  fixed @ 33.568 keV
100—
80—
60—
T 3
20" T X
&= - "\
I T W W ey L, "I, S N R R ‘T‘* Bl — T SO NN S SR R
3.8716 3.8718 3.872 3.8722 3.8724 3.8726

Vs/ GeV

Reconstructed width ['yzg72) IS consistent with input width of 100 keV.”

“Results are preliminary. Only statistical errors are shown.

Martin J. Galuska (Il. Physikalisches Institut, JLU GieBen) Simulation of X(3872) Resonance Scan (Oct. 2011, GSI Darmstadt) QWG 11 11



Mitgliedin_der Halmboltz-Cemainschalt

X(3872) Resonance Scan MC Data Fit with Constant Plus Convolution
" of Breit-Wigner and Gaussian
« 19— S v2/ndf 30.91/15
= o : m 3.872 GeV + 5.263 keV
o - [ —s I Fi X(3872)
O 140 g_“ba ) [ s 86.9 + 16.8 keV
~ | —— Signal fit
L. Background Level 2451 +1.80
120| = BAGKGIOUd 1HE A(vs)  fixed @ 33.568 keV
100 —
L The famous
o Martin's plot!
60—
T 3
20" T X
I T W W ey L, "I, S N R R ‘T‘ Bl — T SO NN S SR R
3.8716 3.8718 3.872 3.8722 3.8724 3.8726
It was Vs/ GeV

2011
\‘ Reconstructed width I'y(sg72) is consistent with input width of 100 keV.”

" *Results are preliminary. Only statistical errors are shown.
Martin J. Galuska (Il. Physikalisches Institut, JLU GieBen) Simulation of X(3872) Resonance Scan (Oct. 2011, GSI Darmstadt) QWG 11 12
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Comparison of X(3872) — J/y y and X(3872) —» J/y nta~

@ 9-BR(X(3872) — J/u y) ~ BR(X(3872) — J/¢ nTn")’
@ Efficiency before PID: e(J/ur y) =~ 2, - &y < e(J/W ntn7) = &}
@ Mass resolution: 325 MeV « 470 MeV

280 8 F i
c b X(3872) — J/ury SooF. A(3872) = Jjw nra |
L=} (=]
Y ol FWHM = 325 MeV “ie  FWHM = 470 MeV .
16 [ !
40_ 14_ . )M
120 Vol
a0 = - ‘
10
20 ;
B— .
10— 4
In 2
_l I 1 1 kI I.IJ-I.-"_--I- I —Ill | 1 F i l _________ l
95 3 3.5 4 4.5 5 U5 ' 4 a5 5
3-Particle Invariant Mass | GeV d-Particle Invariant Mass [ GeV

@ Main background: pp — n* 7 7° (o0 = 70 ub") with misidentified 7= and one
y from n° — yy lost in beampipe.

@ Background analysis will show whether X(3872) — J/¢ y might be favorable
for PANDA.

ol

* Derived from product branching fractions of B-decays.
T V. Flaminio et al. (Compilation of Cross-Sections) CERN-HERA-79-03 (1979)

Martin J. Galuska (ll. Physikalisches Institut, JLU GieBen) Simulation of X({3872) Resonance Scan (Oct. 2011, GSI Darmstadt)
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...more on the X(3872) in PANDA:

S. Lange et al., arXiV:1311.7597 (2013) [hep-eX]

* Proceedings of the CHARM2013 conference

* Reviewed by P. Gianotti, approved, and submitted (2013)
* No X(3872) simulation update

14
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Example: Resonance Scan of X(3872) = J/y n+n-
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How do we know cross sections @ PANDA ?
— Detailed balance

Production
@ Panda

U[pﬁ — X(SSTQ)] — CTBH'IFW — X(3872) — a.].].] ('Trlx{gﬁ'rg})
=1
(2J +1) - 4nx B(X(3872) — pp) - B(X(3872) — f) 'r;'{{gg?g]
m%f{ﬁ&??} —4dmg f(Tn’X{SSTi’) - m’X{SBTE})i—I_F?{[SSTE]

il

—)

J= 3 -4
WED L B(X(3872) - pp)
M (3872) — ANy

Decay
@ Belle, BaBar, Bes3, LHCb

4 \NDA CHARM2013, arXiV:1311.7597
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Cross section estimates from detailed balance

Table: Peak cross sections JE’;Z"‘ . for pp — R assuming Breit Wigner distributions with constant
small width I' 5.
Res. R 1 Mass m [ MeV ] B(R — pp) ;;’: g 2O fr. B(R — pp)+ err. fr. mg
Jir(15) 1 | 3096.916 +10.011 (217 +0.07) - 1073 525 +0.17 + 0.00 ub
¥(28) 1| 3686.1091707 | (276+0.12)-10™ 402 + 18 + 4nb
ne(18) 0 2981.0 + 1.1 (141 +0.17)-10°3 1.29 +0.16 + 0.00 ub
ne(18) 0 2981.0 + 1.1 (1.32 £0.19)- 1072 1.21 £0.17 + 0.00 ub
n(28) | 0 3638.9+ 1.3 (1.85 +1.26) - 10~ 93 + 63 + O nb
1:(28) 0 3638.9+ 1.3 (3.12+1.65)-10* < 1567 + 83 + 0nb (95% CL)
Yoo(1P) | 0 | 3414.75+0.31 (223 +£0.13)-10* 1341+ 7.8+ 0nb
he(1P) 1 3525.41 +0.16 (8.95+5.21)-107* 1.47 + 0.86 + 0 ub
he(1P) 1 352541 +0.16 | (1.68 +0.05)- 1073 < 2776 + 87 + Onb (95% CL)
X(3872) | 1 3871.68+017 | (531+000)-10* < 68.0+4.0+0.0nb(95% CL)
X(3915) | ? 39175+ 2.7 (27 £ 10) -107 not isolated
>
from PDG

from LHCb, arXiv:1303.7133 [hep-ex]
from combination of both (product branching fractions)

: 18
| CHARM2013, arXiV:1311.7597




Events / Luminasity (nb)

Check of cross section, derived from detailed balance

wi th direct measurement of J/y, y'

E760, Phys. Rev. D47(1993)772

Cross Check for |/ from E760 Paper
AT L Ty

i lad

25 !

D -

5250 b

15

o

Eﬂﬂ 2085 3.0096 3.097 3058 2093 a1
nominal Ecm [GeV]

d S. Lange (Giessen)

Events [ Luminosity (nb)

Cross Check for y from E760 Paper
SRR R STx

4 | )

402 nb

1 1
EIE!'EBE 2682 3,684 3,685 266G 3687 2,688 2689 369
nominal Ecm [GeV]

19
CHARM2013, arXiV:1311.7597
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How many X(3872) do we expect in PANDA?

N=L*c*e*BR

L = luminosity
O = Cross section
€ = reco. efficiency

BR. = branching fraction of secondary decays

20

E. Prencipe
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Example of calculation with luminosity =2 * 10* cm™s™
duty factor 50%
L-adt 60s 60min 24 h
ﬁmzf = 12-10*  em™ - 157} c . .
1 day 1 min 1 h 1 day

) 60 24

— 1031 ) (10—2)—2 m—ﬂ i

1 1 1 day
8.64-1?}:1/(1&14}’
10~12. 107
_ 1039 . :
= 8.64-10 T0-12. ‘10—28 m% per day
1 b=10-28_m2
10~1 |
= 8.64- T Per day & 0.864 pb™ " per day
p

CROSS SECTION ——» Detailed balance, see slide 17-18

21

E. Prencipe
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e Question: how the BR(X(3872)) was evaluated?

2011 Zi BR (X(3872) — known measured decay channels) = 10%

2014: Zi BR (X(3872) — known measured decay channels) = 3% + 8%

 In all approved PANDA talks/proceedings, BR = 0.1
 All tables and plots since 2011 until May 2015 are consistent with BR = 0.1

]

~700 X (3872) events/day in high luminosiy mode

70 events/day in high resolution mode

In 2011 only the PANDA central tracker software was implemented.

In 2015 we still do not have a realistic FTS implemented. Only ideal FTS.

In 2015 the time-based simulation is work in progress.

A duty factor 50% is always included in the PANDA calculations.

| am not aware of other X(3872) simulations ongoing and approved since 2011.
The numbers of the above published proceedings are the official X(3872) one

E. Prencipe
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Y(4260) and the Y-family

* Presented for the first time at CHARM2013

e Second talk with these informations at ICHEP2014

» Proceedings reviewed and submitted = approved

* No release note exists, because it is a work done
in 2013-2014 (before PubCom rules apply)

 Informations are taken from the proceedings

» Official reference to refer to:

CHARM2013, S. Lange et al., arXiV:1311.7597

ICHEP2014, E. Prencipe et al., arXiv:1410.5201 (2014)
—Nuclear Physics B, proceedings of conferences

Mitglied in der Helmbolte. Coamainschaft
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Cross section of Y(4260) at PANDA

from detailed balance

- 06<4370 nb

due to high upper limit

B(Y(4260) — pp)/ B(Y(4260) - Jyn+n—) < 0.13 (90% C.L.)
BaBar, Phys. Rev. D73(2006)012005

I'(J/v)

Better approach: scaling B(Y (4260) — pp) = B(J /v — pp) x (Y (4260)

6=1.9+0.2 nb  (£=2 x 10°* cm™* s™, planned)

PANDA is Y(4260) mini-,factory* — 16.400 events per 1 day

Comparison to BESIII

6=62.9+1.9+3.7 pb (£=5.3 x 1032 cm™? s, achieved )
Phys. Rev. Lett. 110, 252001 (2013)
Comparison to Belle I

- Y(4260) in B decays never observed
- in ISR <30.000 events in 50 ab™ (=8 years)

assuming B(Y(4260) — J/yn+n—)=100%

sanDA CHARM2013, arXiV:1311.7597

S. Lange (Giessen)



What can PANDA do?

Search for rare decay Y(4260) - e+ e-
Not observed yet, although JFe=1--

Limit from coupling to initial state

BIyn+n—) X B(e+ e—) = (7.5£0.9£0.8) eV
BaBar, arXiv:0808.1543

Partial width of the order ,eV*
of a state which is ~100 MeV total width

— factor 10" su ppressed

Test if annihilation (wavefunction at r=0) suppressed
= If [cC]gg hybrid, minimum of hybrid potential IT, not centered

— talk by E. Braaten, Saturday, 12:00 B
» enhanced long-range wavefunction, if DD¢(2420) molecule ?

S. Lange (Giessen) CHARM2013, arXiVv: 1311.?997




PANDA preliminary Search For Y(4260) = e+e-

10° &= % / ndf 285.7 /97
= Constant 6.132 +0.429

- Mean 4.151+0.008
Sigma 0.1145 + 0.0065

10* E-p=8.62323 GeV/c

_ 3 months of data taking
duty cycle)

background 2 x 107 events DPM
~ (1 second of PANDA data taking)

|
&
o
X

10°

10° Ev(4260) input width =108 MeV

LR

main decay Y(4260) = J/yn+n-

10

assume
B(Y(4260)—e+e-)=B(y(4160)—e+e-)
B(Y(4260) = v'n+7n- )=B(w(4160)—e+e-)

:I.JJIIIIIIIIII[[I||||JIIIIIIIIII1111III |
3 3.5 4 4.5 S

Mass(e+e-)/GeV
SRELGEN(EEN  FAN0A  CHARM2013, arXiV:1311.7597
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Challenge: interference effect in rare decays

@ pp —Y(vector state), Y— e’e”

10° I Aind  3aE7/97
Constant 6132 +0.429
Fdean 4181 4 0.008
Sioma 0.1745 1 0.0065
10 p=8.62323 GeV//c
_ Jiy—e'e
3 months of data taking BP-6%

50% duty cycle)
background 2 x 107 events DFM
(1 second of PANDA data taking)

10°

10" E5v(a260) input width r=108 Mev Y(4260)— e*e"

BR < 107°

)T

main decay ¥ (4260) - Jfwr+m- [ex

10

assume
HY(4260)~e+re-)=By(4160)2e+e-)

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
35 4 4.5

Mass(e*e) [GeV/c?]

BR(y—e'e)
(9.6+ 0.7)x10°°

(1.07+ 0.16)x10~
(8.1 0.9)x10°°

(9.4+ 3.2)x10°

w(3770)
w(4040)
w(4160)

w(4415)

Pandaroot-scrut14

27.2¢1.0
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@ PANDA: mini-Y(4260) factory.
Expected ~16000 Y/day (high lum. mode)
@ Y(4260) — e"e not observed, yet:
limit from coupling to initial state
B(Iyrn'n) x B(e'e’) =(9.2+0.8) eV
BaBar, PRD 86 (2012) 051102

@ Overpopulated 1~ Charmonium spectrum
@ [n PANDA possibility to study very

rare decays: Y(4260) —e e would

be an absolute measurement
@ 1 states are large: they can interfere

770 4040 4160 4260 44154360 4660

Exclusive reco:

N =16 000 evis
y37T0), w(4040),
Y(4160), Y(4260),
w(4415), Y(4360),
Y(4660) to e+e-
p=95GeVic

e ~7(%%

Y E
%aun —
%400
azun

1oaa

&00

e

s00

400
\
B
4,4 4.8 4.8 5
Mass(e'e”) [GeVcT]
ICHEP Conference, 2-9 July .2014

arXiv:1410.5201 (2014)
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Then, PANDA numbers published on Y(4260) are:

16400 Y (4260) events per day are expected in high
luminosity mode

1640 Y (4260) events per day are expected

in high resolution mode

Y
o

We assume 100% total Y(4260) decay rate

Additional reference: Martin's talk @ Sept2013 Panda coll. meeting
These are the approved and published Y(4260) numbers = official

E. Prencipe
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arXiVv:1311.7597[hep-ex] CHARM13
arXiv:1410.5201 [hep-ex] ICHEP14

A) jULICH

FORSCHUNGEIENTRUM

PANDA is:

* mini-Y(4260) factory: * mini-X(3872) factory:
* 16400 prod. evt/day expected @ L=2x10* |« 432k prod. evt/day expected @ L = 2 x 10%
 extrapolation @ L = 10*: 820 Y(4260)/day * extrapolation @ L = 10*: 21600 X(3872)/day

* BES Ill : Phys. Rev. Lett. 110 (2013) 252001 * BES Il : Phys. Rev. Lett. 112 (2014) 092001
Observation of a Charged Charmoniumlike Structure Observation of e'e” - yX(3872) at BESIII
ine‘e" -1 J/Y at sV=4.26 GeV 1

1

o(ee - nizc(3900): LT IIY) Observed transition Y(4260) —y X(3872)
= (21.5£3.3%7.5)%  g(e*e” - yX(3872))B(X(3872— nnd/Y)

<0.11 pb @ Vs =4.26 GeV
v ¢

Use PANDA data set collected @ Y(4260) energy

o(e'e -1 I/Y)

® _ ©)
O Expectation in PANDA @ L = 10°*: ©.
@ O
1) 176 Z (3900)/day, Z (3900)— mJ/w 2) Study transition X(3872)— Zxn
How? 3

E. Prencipe



Table 1: Summary of the observed Z resonant structures

A) JULICH

FORSCHUNGEIENTRLUM

Resonance Mass [MeV /c?| Width [MeV] Decay J7

7(4430)* 4433+4(stat)+2(syst) 457 5 (stat) 75 (syst) P(28) 7t [1]
Z.(3900)"  3899.0+3.6(stat)+4.9(syst)  46+10(stat)+20(syst)  J/oat, DVD* [2]
Z.(3900)° 3804.8+2.3(stat) 29.648.2(stat) J/pn® 3]
Z.(1020)7  4022.94-0.8(stat)+2.7(syst)  7.9+2.7(stat)+2.6(syst) h.m™ [4]
7.(4020)"  4023.6+2.2(stat)=+3.9(syst) - h.m" [5]
Z.(3885)7  3883.9+1.5(stat)+4.2(syst) 24.843.3(stat)+11.0(syst) DD 1t I[6]
7.(4025)T  4026.3+2.6(stat)+3.7(syst)  24.845.6(stat)+£7.7(syst) D*tD* [7]

[1] PRL 100(2008)142001; [2] PRL 110(2013)252001; [3] PLB 727(2013)366: [4] arXiV:1309.1806; [5] ICHEP2014;
[6] PRL 112(2014)022001; [7] PRL 112(2014)132001.

« Reasonably expected Z states near DD threshold, never observed (m_~ 3730 MeV/c?)

X(3872)— Z(3730)r transition kinematically allowed
— suppressed at e*e” colliders

« Proposal @ PANDA:

pp — Z(3730)°7° | Z(3730)° — J /1, H
pp — Z(3730)°7° . Z(3730)° — y 7,
(

37
pp — Z(3730) 7~ , Z(3730)T — x 7", with v — j/i_m

W 7
Unlque for
\ PANDA! {

\
/ﬁN
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How are calculations performed?

M

Table 2: Summary of the expected X, Y, and Z production rates per day in PANDA,
assuming different detector luminosity (£/(cm™2 s7!)). The calculation is performed by
multiplying luminosity, cross section and a detector duty factor of 50%.

Resonance n. with £= 2x10% n. with £= 2x10%! n. with £= 103! Ref.
® (k7 132000 13200 21600 [20]
. Y(iIQGO) 16400 1640 820 [205 21]

C o Z(3900)T 3526 353 176 113, 20, 21]

13] M. Ablikim et al. (BESIII), Phys. Rev. Lett. 110 (2013) 252001.
19] M. Galuska et al., PoS (Bormio 2013) 023.

20| S. Lange et al., arXiV:1311.7597 (2013) |[hep-ex].

21| E. Prencipe et al., arXiv:1410.5201 (2014) |hep-ex].

N = * ¢ * duty factor 50%
N, =N, *21.5% [13]

32
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///77 N\
| )
\_

13
19)
20
21]

A) JULICH
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Resonance n. with £= 2x10% n. with £= 2x10*'| n. with £= 10 Ref.

X(3872) 700 ¢ 70 ¢ 35 ) (19, 20]
Y (4260) 9 16400 1640 820 120, 21]
Z(3900)* ™ 3526 303 176 13, 20, 21]

M. Ablikim et al. (BESIII), Phys. Rev. Lett. 110 (2013) 252001.
M. Galuska et al., PoS (Bormio 2013) 023.

S. Lange et al., arXiV:1311.7597 (2013) |[hep-ex].

E. Prencipe et al., arXiv:1410.5201 (2014) |hep-ex].

(MIN=Z*0c ** BR=50nb 2 *&* BR.BR(J/y —e’e’) = 0.06; BR (X(3872))=0.1; € = 27%
A full sim. analysis is performed for X(3872), but no forward spectrometer is included in this

old

simulation (—2011). Higher N is expected when the analysis will be done again (marl5?)

(**) Only produced events. Analysis note is still not available to quote reconstructed events.

33

E. Prencipe



Mitgliedin_der Halmboltz-Cemainschalt

2011~

2013~

.

e
/

Note: Martin is at the end of his PhD thesis time. A note on X(3872)

(J=1) 3-4n
my(as72) — 4mj

Tightest Upper Limit for X(3872) Peak Production Cross Section in pp

will be documented later on. From his talk at the Coll meeting (2013):

:28.107 .28- 107 —

using B(BT — X(3872)K™ — ppK ™) the result is

Comparison With Assumptions in Previous Work

Resonance Scan with
feasible [gal11] with

@ B(X(3872) — Jntn~) = 10% (estimated)
@ Apbeam/Poeam < 2 - 107 [phb09)]
@ Luminosity £ =2-10%" cm™2 s~ [phb09]

The current values are N
@ B(X(3872) » Jrntn) > 2.6% [pdg12] |
@ ApPueam/Poeam < 4 - 107° [stt12]
@ Peak Luminosity £ = 2-10% cm=2s! [stt12] -

and [xg72) = 100 keV was shown to be

Software upgrade,
different input values

[phb09] The PANDA Collaboration: Physics Book (2009)
[stt12] The PANDA Collaboration: STT TDR (2012)

l

higher reco. X(3872) statistics,

[gali1] M. J. Galuska, J. S. Lange: Talk at QWG (2011) _ but nothing approved right now 34

Martin J. Galuska (JLU GieBen) Feasibility of X{3872) Resonance Scan at PANDA

June 2013, GSI Darmstadt



True and effective cross L F(3872) = 1200 keV—
sections for different total

WldthS FX(3B?2) %‘w
UBW- (Breit Wigﬁeg) N i
Oeff (Ap/p = 2:'10° :

eff P/P 4.10-5 — 3

2, 10'4 —
4.10'4 I

=]

o

S—

e
i
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Martin J. Galuska (JLU GieBen) Feasibility of X(3872) Resonance Scan at PANDA
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What does it mean high luminosity mode,
high resolution mode, low luminosity mode?

36
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High Luminosity

Beam Mom | cms Energy | Cross Section | Average Luminosity | Interaction Rate
[GeV/c] [GeV/c2] il [cm-2s-1]** [MHZz]

1,50
4,06

5 8,90
11,91
15,00

2,25
3,09
4,31
4,92
5,47

100,26
65,80
57,51
51,70
51,00

5,0E+31

1,6E+32

5,01

8,16

Low Luminosity

Beam Mom | cms Energy | Cross Section | Average Luminosity | Interaction Rate
[GeV/c] [GeV/c2] [mb]* [cm-2s-1]*** [MHZz]

1,50
4,06
™ 3590
11,91

15,00

2,25
3,09
4,31
4,92
5,47

100,26
65,80
57,51
51,70
51,00

* http://Ixpndwww.gsi.de/pbarx/showdata.php?chan=1000
** Panda Physics Performance Report page 29 Figure 2.15
*** https://indico.gsi.de/getFile.py/access?contribld=24&sessionld=7&resld=0& materialld=slides&confld=2366

7,0E+30

>

1,1E+31

0,70

0,56
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Panda Physics Performance Report page 29 Figure 2.15

1.5 GEU/C 15 GEU/C
110% , . . 310% : - t
ns= _‘_qiniim-! _ganma= e == : x
% . T o .4.1“1
N : f = 0.443 MHz o o250 L L0 ; e
= 810" L 0 - e . f = 0.521MHz
o r=1540 8 S :r cuTHRE
— s — 21“52 I : & ]
E. i | tm_ﬂ!'.'ls . E. : tp“ 200s
] n i 210" pbar/ s
E E 15 ey, o
5 410" E
- 2
@ " > 1"10” pbar/ s
Q 210" E o
510
z X "
R | 1 I 0 i ] 1
0 5000 10000 15000 20000 0 5000 10000 15000 20000
Cycle Time / s Cycle Time / s

Figure 2.15: The maximum number of particles is limited to 10'" (solid line), and unlimited (dashed lines).
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Low luminosity

p=1.5GeV/c

target thickness = 4*10}°

=>» 1/e-beam lifetime is

e—|_UMInosity

p =15 GeV/c

target thickness = 4*10% cm™
=>» 1/e-beam lifetime is 7500 s

Dieter Prasuhn

—cycle-averaged |
- ?gﬁgig}l luminosity B
1 . +
% 1406431 TN—N N R
2 C100E+31 \ [\ \\ N\ \
E &
O 6.00E+30 7 —t
3 e [
. +
0.00E+00 -
> cm” 0 5000 10000 15000 20000
2200s time/s
e—|_UMinosity
—cYycle-averaged
- %ggEIﬂ h\ luminosity Q
o 1.60E+31 NC ~
» 1.40E+31
o™ :
< C1.00E+31 P %—:;:h-
E &. 7
O 6.00E+30
- 4.00E+30
2.00E+30
0.00E+00 -
0 5000 10000 15000 20000
time/s
11.12.2014

https://indico.gsi.defgetFile.py/access?contribld=24&sessionld=7&resld=0&materialld=slides&confld=2366
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Some points of discussion, today:

« We have approved results for X(3872), and Y(4260). Green light !

« Extrapolations to L =10* cm®s* — 0.432 pb*/day have been shown.
Are we going to update the published results? To what/how? No clue.
Who is willing to work on the new simulations, then?

No release note, no update (new PubCom rules)!

Which luminosity shall we use to perform calculations and show results, from now?

* Proposed Z state search: do we switch on the green light ?
« My question: simulation on Z(3730) = need to use a code In /development/.

Am | authorized to proceed with the new emc-code?
* My request: can | get 2-3 Tb disk space on Prometheus, for this simulation?

40
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ThanK you for your Kind attention!

My special thanks to Alexander, Martin, S6ren and Stefano,
with whom I've been working on XY Z states,
for the useful discussion, great cooperation,
and extremely valuable effort.

Time for questions.....

41
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