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Status of PANDA
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Summary of PANDA physics potential

Particle Hadron Nuclear
physics physics physics

- Confinement 1.0 e
Why are there no free quarks? @ perturbaive QD N\ g [
0.8 8 |
* Hadron mass | g
Where is the mass of the ™ el |
proton coming from? - o .
* Are there other color neutral ™ g
iects? 2
objects” 0_2_,/ i
- What is the structure of the |

nucleon? T
distance [m]
« What are the spin degrees of freedom?
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Summary of PANDA physics potential

Meson spectroscopy:

= D mesons

= charmonium

= glueballs, hybrids, tetraguarks, molecules
Charmed and multi-strange baryon spectroscopy
Electromagnetic processes ( pp—e*e’, pp—vyy, Drell-Yan)
Properties of single and double hypernuclel
Properties of hadrons in nuclear matter
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FAIR Facility

FAIR — L. Schmidt’'s
talk on Oct. 4th

Founding of FAIR: e g
Oct. 2010 i = el <G

Submission of building |
permits: Aug. 2011 |,

Financing of HESR |
Jun/Oct 2011

(RESR 1) You are here
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HESR

101! Antiprotons from 1.5-15 GeV/c, fixed target L=10%2
(Initially without RESR, stacking in HESR)
Stochastic and electron cooling __,;;_:8\/5:20-100 keV

——B} Stochastic
; kickers

Electron cooler

B Dipole magnet

B Quadrupole magnet

B sextupole magnet

[ Solenoid

[ Injection equipment

[I] RF cavity / stochastic coeling device

[0 Space reserve for future upgrade

Bucogm e Lot 8 2 b

" RF cavities } Stochastic
RESR (S1S18
. PANDA pickups )
— [=—] =

0 50m
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Target
Spectrometer

Forward
Dipole Magnet =~ Spectrometer
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Detector requirements:

* 47T coverage

 high rates

» good PID

e momentum res.

e vertexing fur D, K%, A
- efficient trigger

* N0 hardware trigger

RRRRRRRRRRRRRRRR

(partial-wave-analysis)

(2 x 107 annihilations/s)

(v, € 1w, K, p)

(~1%)

(ct =123 um for DY, p/m ~2)
(e, Kl D, 1)

(raw data rate ~TB/s)



PANDA Spectrometer




T’t pt

D+

Micro-Vertex-Detector

p target

K+

¢ \ beam pipe (not to scale)

* 10 million pixel channels
on 176 modules

» 200,000 strip channels
on 254 modules



Central Tracker




Central Tracker

Low mass, X/X;~1%
- 1.5 kg Straw tubes (4580x2.5Q)
* Close-packed layers
* pressurized p=2bar
* 9 kg Mechanical frame
* Oy~ 150 um, o, ~ 2.9 mm
© op~1% atB=2Tesla
- dE/dx (~8%) measurement for PID
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Simulations of Charmonium Benchmark Channels
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Performance Simulations for n, — ¢¢ — K*K- K*K-

Benchmark channel to study kaon tracking performance
MC-PID

Theta vs P

3 h2theta p

Entries 8000
Meanx 32.47)
Mean y 1.05
RMSx 17.24
RMSy 04713

Ppeam = 3.677 GeV/c

Momenl\t)um, GeV
5
T 1T | ' T TT

BR = 0.0027x0.5x0.5 a
-6
—4
DIRC |
2
DEDX |
% . .'21;:':.‘4110?”:.'5%7" '.élo'-" '12}.0;-‘ 20 o 60 is0 ©

Theta, degree

D. Melnychuk, Warsaw
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Performance Simulations for n, — ¢¢ — K*K- K*K-

Invariant mass distributions
single events 20 MHz Rate

9 m{K+ K-) 9 m{K+ K-)

i
B3T

10000— m E
I~ 1.026 .
- e 2500
8000— F
C 2000
6000— F
C 1500—
4000:— 1000~
2000 500
D_.l..‘l. A SRR PRI i e Dzl‘..\......\....‘.\..‘l...
0.96 0.98 1 1.02 1.04 1.06 1.08 1.1 0.96 0.98 1 1.02 1.04 1.06 1.08 1.1
E, GeV E, GeV
ncm(‘p,‘p), (cut on ¢ mass) ncm(qr,qr)‘ {cut on ¢ mass)
1200 &::::c = ;;:32‘ C T 5;14
C Mean 2974 2501— n 2966
[ RME 0.08083 C 00782
1000 — C
E 200F
800— E
F 150
600 =
E 100
400 — C
zoow 505
_|\|||||||||\|\|||\|\||||M‘ :|||\|\|\||||\||||||||\|\\|||||\||||||
B.B 2.85 2.9 2.95 3 3.05 31 3.15 3.2 B.B 2.85 29 295 3 3.05 3.1 3.15 3.2

E,GeV E.GeV

o(¢)=3.92 + 0.02 MeV
o(ne)=33.1 + 0.2 MeV
@ =228 +0.2%
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Performance Simulations for ¥(3770)—D*D-

Benchmark channel to study vertexing >...E’i.<.?.27..?.? .....
Ppeam = 6.579 GeV/c -

p

BR = 0.30x0.095x0.095

K*
| D+ Vertex Resolution Y (After Vertex Fit) | hdpvertexyfit D+ Vertex Resolution Z (After Vertex Fit) | hdpvertexzfit
Eniries 13889 Enirigs 13889
Mean 0.0001232 1000 — Mean -0. 001119
1800 — RMS 0008971 - RMS 001741
_ x' Fndr BABe+Dd § 9f x'."m:ll' 6953e+04 98
1600 Constant 18724 0.6 500 B Constant Q443104
C Mean -2 846206 + 1.8T6Ge 06 __ Mean -2 064205 + 5.137ed6
1400 — Sipma (L0056 + 00000 Sigma L0 0 + 000004
1200 :— 00 |—
1000 i
800 a00[—
£i00 L
400 200|—
200— -
R R N L N | I : L L |
E'.'I 1 -0.05 o 0.0s 04 % 1 -0.05 1] 0.05 DA
y (Reco = MC) [cm] z (Reco — MC) [cm]

o, = (53.67£0.02) ym o, = (103.84£0.1) ym
M. Mertens, Juelich and D. Kang, Mainz
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Performance Simulations for ¥(3770)—D*D-

4C Kinematic fit applied

— D+ 4C Mass | hpsidcmdp
ACCXEﬂ: - 50% Entries 5020
o Mean 1.87
300— RMS 0.01653
C ¥? I ndf 5445 1 147
n Constant 294.1+ 0.4
250 — Mean 1.87+0.00
Sigma 0.01302 + 0.00002
200—
150 —
100—
50—
- L | L L J L L I I 1
7 18 1 195 205

o, =(13.02+0.02) MeV m [GeV]

Only VT X-fit
Oy ~ 30 MeV
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X(3872)
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Detailed presentation this afternoon by M. Galuska, Giessen

X(3872) Resonance Scan MC Data

1

(40 days)

Counts

1

1
Resonance

cross
section

1

Measured
rate

L .
e "‘M"

Beam 'CM Energy

Jim Ritman, Institut fir Kernphysik (IKP) Juelich

60

40

20

00

80

60

40

20

Fit with Constant Plus Convolution
of Breit-Wigner and Gaussian

—+— MC Data
—— Global Fit
— — Signal fit

------- Background fit

v2/ndf 30.91/15
Mxasr2)  3.872 GeV + 5.263 keV
[ x(3872) 86.9 + 16.8 keV

Background Level 2451 +1.80
A(+s) fixed @ 33.568 keV

I_J_J—-l—-F'-T-T | | I ‘T‘-T'""l-—i-J__l_ [
3.8716 3.8718 3.872 3.8722 3.8724 3.8726
Vs/ GeV
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Width Determination of the D.,*(2317)

_ B.Aubert, PRD 74,032007

Nature of Dy,'(2317) unclear Bl — :
Interpretation very sensitive to width ~ **- - Hox
~ keV = |\/|eV 2.2:— _
i Erry e — Godfrey/Isqur (1985)
, i . 8LZ§Lr;d/E'\chten (2001) 1
J= o | 17 | o 1 2' E

Current upper limitI' < 3.8 MeV
does not discriminate interpretations

PANDA will do a resonance scan to achieve a precision
better than 100 keV
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Excitation Function Scan of the D, ,*(2317)

a |nb, op=1nb]|

Method { -
ﬁp _> DfD:0(2317)$ 500 keV

2:_ — ‘l-OOkeV

Sensitivity to width — kv

It

- _- — I —.——._—'—-r/| IIIIIIIIIII | r
T84 4236 s aop Vs [MeV
o (1D, 0o= 11D |
200

Effect of the beam
resolution Ap/p ~ 104 1]

200 keV (a)
100 keV (a)

I 10 keV (a)
1.0+

200 keV (b)
- 100 keV (b)
0.5} 10 keV (b)

M. Mertens, Juelich

JmR ——

TR0 aases  dmTo Vs IMeVl



Excitation Function Scan of the D.,*(2317)

| Anregungsfunktion +BG | - 1,,| Breitenrekonstruktion +BG y? |
% E [ R R % 0.5
_@.EM N E 0.4
. . . & [ ~ 0.3
L 0 .
Simulated excitation ng iy
= T 0.
[ =1
function gt
& 300f- 2 o
*
EME 0.1
[ -0.2
v2-contour o
° 0.4
ujai ' 'iz:as': ' 'izlné = .'lzln?' ' 'altzlm;. = -0-57"00 200 300 400 500 600 700 800 9001000

vs [MeV] Breite [keV]

Resolution of the width %

0 100 200 300 400 500 600

I, [keV]
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Summary/Conclusions

FAIR is on-track

HESR is funded, calls for tender ready to go

PANDA going into construction phase

Despite competion, PANDA has unmatched physics reach
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