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PANDA Physics @ FAIR

The Facility
PANDA Physics Goals
Status & Outlook
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acility for ~ntiproton and 'on ~esearch Dar

Nuclear Structure & Astrophysics Our Mission

(rare isotope beams) Study strongly interacting matter
on (almost) all scales

Hadron Physics
(stored and cooled
15 GeV/c anti-protons)

QCD-Phase Diagram

(HI beams 2 to 45 GeV/u)
Super - FRS
Fundamental Symmetries

& Ultra-High EM Fields
(anti-protons & highly stripped ions)

Dense Bulk Plasmas
(ion beam bunch compression
& petawatt-laser)

Materials Science & Radiation Biology
(ion & anti-proton beams) | Accelerator Physics
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FAIR Experiments
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| FAIR

Ground-

Groundbreaking

4 July 2017 Darmstadt
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HESR - High Energy Storage Ring Panda

High luminosity | High resolution
(HL) (HR)
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HESR - High Energy Storage Ring Pands

=» Forschungszentrum Jilich

m High luminosity (HL) | High resolution (HR)
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PANDA Physics Goals Darnda

Hadron Spectroscopy

Experimental Goals: mass, width & quantum numbers JF° of resonances
Charm Hadrons: charmonia, D-mesons, charm baryons * g
> Understand new XYZ states, D_(2317) and others :

Exotic QCD States: glueballs, hybrids, multi-quarks
Spectroscopy with Antiprotons:
Production of states of all quantum numbers
Resonance scanning with high resolution
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EXA2017

Hadron Spectroscopy

Experimental Goals: mass, width & quantum numbers JF° of resonances
Charm Hadrons: charmonia, D-mesons, charm baryons ‘-
> Understand new XYZ states, D_(2317) and others :

Exotic QCD States: glueballs, hybrids, multi-quarks
Spectroscopy with Antiprotons:
Production of states of all quantum numbers
Resonance scanning with high resolution

Hadron Structure
Time-like Nucleon Formfactors S e
2 Measurable in annihilation, discrepancy with space-like g,
Generalized Parton Distributions ® "e.
Drell-Yan Process i
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PANDA Physics Goals Darnda

Hadron Spectroscopy

Experimental Goals: mass, width & quantum numbers JF° of resonances
Charm Hadrons: charmonia, D-mesons, charm baryons ‘-
> Understand new XYZ states, D_(2317) and others :

Exotic QCD States: glueballs, hybrids, multi-quarks
Spectroscopy with Antiprotons:
Production of states of all quantum numbers
Resonance scanning with high resolution

Hadron Structure
Time-like Nucleon Formfactors . @
2 Measurable in annihilation, discrepancy with space-like o
Generalized Parton Distributions ® ‘%.
Drell-Yan Process :

Nuclear Physics

Hypernuclei: Production of double A-hypernuclei
2 y-spectroscopy of hypernuclei, YY interaction
Hadrons in Nuclear Medium
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Accessible Hadrons in PANDA Sarmda

P momentum [GeV/c]

6 8 10 12 15
I I N B -

—_

¥ o

Large mass-scale coverage z
- center-of-mass energies from 2 to 5.5 GeV | hT':.
- from light, strange, to charm-rich hadrons EEZ'E
- from quark/gluons to hadronic degrees of freedom ==

o

o
i
’hq‘r{:{;l

g

qqqq ccqq

. . . nﬁg,sﬁg ccg exotic

High hadronic production rates : i .

. .. o= = = charmonium

- charm + strange factory -> discovery by statistics! : nng,ssg :
- gluon-rich production -> potential for new exotics :

999.99

999

Access to large spectrum of JPC states - : - - - : _
- direct formation of all conventional JP¢ states . gﬂﬁ?tfqiﬂ_ : P cC conventpnal
- large sensitivity to high spin states . e : W Mes Xea charmonium

' |

1 2 3 4 5 6
mass [GeV/c?]

Systematic and precise tool to rigorously study the dynamics of QCD

EXA2017 16



Antiproton annihilations: gluon rich environment Parnda

Production: all states with exotic and non-exotic quantum

numbers accessible with a recoil
All QuantunV.
possible

- high discovery potential

Formation: all states with non-exotic quantum numbers accessible
- not only limited to 1-- as e*e- colliders
- precision physics of known states

Quantumnumbers
like pp

antiproton probe unique °> /L
¢ \ |

EXA2017 17



Charmonium-like particles - terra incognita Panda

4.4 ne(4'S0) P(4°S1)
Y(4 .
[¥isseq)] 1 Xa(@P2)] . line shape of X(3872)
[Y(4260) | N=(3'P) Xo1(32P1) O
a2 - T3 neutral + charged Z-states
[X(4160) | w2oD,) | o .
_ Q hidden-charm pentaquark
S 40 | (s | )| o A ©  XYZdecays
o2 5 2 ; <
2 oot ) KE918) |opralePl| . search for h¢', 3Fa, ...
4p] . . .
% 38 - (D7) [xal2Pe) . spin-parity/mass & width of 3D;
EMD. A e N R AR N AN A E AN SR ERRERRERNERERRRRRRRERRRRRERRRNIRRRRRRRRERRRRRRRRERERRRRRRRRRERRRRRRRERRERRERERERRRRRERERERERERNHN,]
$'(29S;) Open charm threshold
36 _|nc’(21so] :l
L i g
34 @ line shape/width of the hc
[ pentaguark candidates | 2. radiative decays (multipole)
established cc states =S .
3.2 -
—— . light-quark spectroscopy
neutral XYZ mesons

0+ 1- 1+ O++ 1++ D++
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Case study: the nature of the X(3872)

4.4

4.2
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EXA2017
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oS, [P0

panda

Strikingly narrow:

Y(4360) | ey
[Y(a260) | N=(3'P) Xe1(32P1)

[' < 1.2MeV

(D(") = 27 MeV)

X(41 %D
ol vEe) | 13871 68 + 0.17 MeV Soe oo G o DD tearaia:
5 $(E3S) |-- uspiciously ciose 10 resnoid.
X(3940) X(3985) (2°P2) p
.................... s ..-..mmq... —— AE — _O. 13 :: 0.40 h{e‘v
I 2 .. S
V(@S Large isospin breaking:
_|"10*(21So]
Xoe[13pz}|
he(11P4) |Xo1|:1ap1} B(X % pv]/m) % B(X % wv]/@)
[k | || SPAN-PAIT:
established cc states
s PC
predicted, undiscovered J — 1++ PRL110, 222001 (2013)
neutral XYZ mesons
- [n1759)] I Bl What is its nature?
0+ 1-— 1+ O++ 1++ 2++
JPe A. Belias - GSI
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Case study: the nature of the X(3872) Panda

Strikingly narrow:

[' < 1.2MeV

Theoretical line-shape: 1 EyrE———
- depends on final state ... phD 76 (2007) 634007
- ... and nature of particle J/L|J'IT'IT N
-> sensitive observable! 2
PANDA: -
- direct formation of X(3872) £
- tagging of various final states wp Z
(neutral&charged) _
- access to line-shape parameters Ew&%
-3 -2 1 E“:ew 1 2 3
virtual state

binding state

EXA2017 A. Belias - GSI 20



Resonance scanning pParnda

Resonance cross section

Line shape measurement using
—p> HESR’s superb mass resolution

EXA2017 A. Belias - GSI 21



Resonance scanning (MC study) Parnda
pp — X(3872) — J/?,bqr T

Cross sections: m160 PANDA - — o
o(pp — X (3872)) = 50 nb gmosm sudy { T ot
O‘non_res(ﬁp — J/’t,Dﬂ'Jr’ﬂ'_) =1.2nb 120L ['g = 130 keV G o [MeV] 0.0839
o(pp — inelastic) = 46 mb ' i
Qg 6.87 £ 1.99
B(X(3872) = J/ymTn™) = 5% 100}
Luminosity: 80
1170 (nb - day)~? ol
Energy resolution (HESRr): 40_
20,
AFE = 84 keV
0 ‘lrkx P | S ZINT Fud  fl (AL LY T2 VI (A
20 points each 2 days data taking! “O 6 04 —0 2 0 02 04 06
E - E, [MeV]
l Width sen_5|t|V|ty down to 100 keV
I achievable on day-one Klaus Goetzen et al.




Resonance scanning (MC study) Parnda
pp — X (3872) — J/¢n T~

Cross sections:

'PANDA |- HESArmode

70 _—'M G"Sl'ud‘y‘ ___________________________________________________________

o(pp — X (3872)) =50 nb s,
Onon—res(Pp — J/hnTn™) = 1.2nb g
o(pp — inelastic) = 46 mb =
:

S

—~

<]

—- HL mode

B(X(3872) — J/vrtn™) =5%

Luminosity:

Energy resolution (HESRr):

AFE = 84 keV

20 points each 2 days data taking! 0 100 260 - 3{50 - 460 - 560 '_
" [keV]

Klaus Goetzen et al.
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EX

X, Y, Z - Discoveries
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X, Y, Z rates at PANDA parnda

How many X(3872), Y(4260), Z(3900)+ can PANDA produce?
HESR: average luminosity 1170 nb-'/d (MSV0-3, no RESR)

« PANDA: estimate of cross section:

s(pbar p -> X(3872)) = 100nb i.e. 1.17x10° X(3872) produced per day
X(3872) -> Jhyp? —ere/ufu- wtn only:

statistics: ~120 reconstructed events per day (full simulation)

with RESR: factor 10 more

precise measurement of width/line shape by energy scan ~100keV,
decisive for 4 quark states

PANDA: ~120 X(3872)/day, 820 Y(4260)/day, 180 Z(3900)/day

PANDA is a X,Y,Z factory
high statistics X,Y,Z data samplexccssoreces aws 21

EXA2017 A. Belias - GSI 25



Exploring the hyperon sector panda

IU{IUE|||||||l|||||||||||||||||||||l|||

RN

; . ﬁp—);\A

100 = g o S % e t.. %l :o « 3 . . _>§z +ec.
— » ] . — X
o 0, o = F % f + e  TT
E §! # 8 ; [ ¢ T e IY
° 1es E . LB
N 4 B ==

01 e AX > ERRES H 00 AA

U.{]] i % | 1 1 11 | 1 11 I& 1 III| 1 1 |II 11 | 111 I_ 1 | | |¢I I L1 I L1 1 ;I L I L1 1 | 1

| 4 6 17 19 2 21 2 4 6 8 10 12 14
Momentum [Gerc] Momentum [GeV/c]

* Alot of data on }_Qp — AA near threshold, mainly from PS185 at LEAR*
* Very scarce data bank above 4 GeV

* Only a few bubble chamber events on pp EE
+ No dataon pp —> QQ nor pp — A_A.
Karin Schoenning * See e.g. T. Johansson, AIP Conf. Proc. of LEAP 2003, p. 95
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PANDA is a hyperon factory pParnda

pr- pr’ Ay nmr  An’ Am  AK Arx
64% 52% ~100% ~100% ~100% ~100% 68% ~1%

1.64 pp — AA 29 s
4 p — A>° ~40 ~30 50 s
7] oRCE ~ ~ i N
4 pp > E'E 2 20 15s O@\s
12 Pp — O ~0.002 ~30 ~4 h'
12 P — A; Al ~0.1 ~35 ~2 day™

Karin Schoenning
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=(1820) Sanda

High signal rates and high 3 Generated M
background re\jection for excited TP e e l o
A 4.2 3 3 1 00
double strange baryons R - i -
= (1820) : - e - i — 400
P o T - T : | |
> P 26 ! .
\x‘\ = T 3.4 i | l "
— T . P 38%e 28 3 &z 34 ;HE?;?.K.JG.Q -.u:}a u
Ppeam = 4.6 GeV/c iy e
-\‘& )
Consider the =*7(1820)— AK decay, " s
5o
assume BR=100% ando=1pb &
Simplified MC framework ®
Day-1 luminosity: 103tcm2s )
Results as

26 28 3 2z 34 36 38
MEA K [GeVie]

~30 % inclusive efficiency for =*-(1820)
~5 % exclusive efficiency for =+=*-(1820)

Low background level — ~15000 exclusive events / day
EXA2017 A. Belias - GSI 28



Hadron Sructure Studies at PANDA

EXA2017

Time-like Electromagnetic Form Factors
(lepton pair production) arXiv:1606.01118

Transition Distribution Amplitudes
(meson production) arXiv:1409.0865

Generalised Distribution Amplitudes
(time-like Compton, hard exclusive processes)

Transverse Parton Distribution Functions
(Drell-Yan production)

A. Belias - G
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Time-like proton electromagnetic form factors pPanda

p q%>0 e~ M-

Time-like Electromagnetic Form Factors
(lepton pair production) arXiv:1606.01118

Eur.Phys.). A52 (2016) no.10, 325 P et p+
R =|Ggl|/|Gu|
4 BaBar

u LEAR
= CMD-3
+ EB35S

BESIII

( ﬁta nda

L=2 fb!
2.1032 cm-lst

i 1 i 1 1 1 1 1 1 1 1 1 1 i I 1 1 i '} 1 I 1
4 6 8 10 12 14 ~5 months data takin int
s [(GeVic)]] 8/po

EXAZ% 30
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Proton form factors in the unphysical region Panda

Scattering Annihilation
SPACE-LIKE . TIME-LIKE qz >0

Real FFs »Unphysical - complex FFs

region
q2 < 0 I
*
2
0 | 4 Mp qz

EXA2017 . A. Belias - GSI 31
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Proton FFs in the unphysical region panda

Scattering Annihilation
SPACE-LIKE . TIME-LIKE q2 >0
Real FFs "Urr;%?gz}fal Complex FFs
q2 <0 I
I 2
| 4 1\/[p q?
et
q = P[GeV/c] AR/R
V\A’\ (4 months-Day1)
€ 17 T

EXA2017 . A. Belias - GSI 32
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Electromagnetic processes in PANDA

EXA2017

Work in progress

Feasibilty study for the measurement of many electromagnetic
processes at PANDA are done

panda

Signal Physics | s [Gev?] S/B Status
pp—>e‘e FFs 5.4,8.2,13.9 Feasibile
pp—= FFs 5.4 Feasibile
pp—=>y TDAs 5.0 5.107 (1. 107) Feasibile.
10.0 1.108% (6. 10) R
_ 0 TDAs P=5.513 Fedasibile
pp—J/yx P=8.0
P=12.0
=Yy GDAs | 25,35,40, Feasibile
pp—= 7y 2
pp—=uw X | TMD PDFs 30 Feasibile

A. Belias - GSI
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HYPERNUCLEI




Principle:

H. .
= pTOdUCtlon- Produce hypernuclei from captured =
H- L L
PN E- = Modified Setup:
Primary retractable wire/foil target
rescattering in Secondary active target to capture =

and track products with Si strips

; rimary target nucleus
| P Y 8 HP Ge detector for y-spectroscopy

deceleration in
secondary target

capture of E
atomic cascade of &
Ep—~AA conversion

fragmentation
— excited AA-nucleus

y-decay of AA hypernuclei

weak pionic decay

35
Josef Pochodzalla
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The PANDA Detector Parnda

Cluster & Solenoid Muon Dipole Muon Luminosity

: Pellet Target Magnet  chambers ToF Range Detector
I‘I‘ Il * / &Yoke System T
l .!';““—:—‘
E— [ _ =
L,E | —_ -w.‘||u‘ -"",,-F; /
g PR R

!, v
1 T I /
et || TR I
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q B E —— r
sa——1 lJ'"Illllllllll"'
n_' ‘Q!l\k/ .” |

L, kel

Hyp-beam

Disc Forward Fwd Fwd Fwd
EMC EMC DIRC Trk RICH ToF Shashlyk

Barrel
DIRC & ToF

2017 < Target Spectrometer . __ X .




Schedule -

Parnda
Y 2017 2026
Planmng +
FANDA - Pre-Commissioning -
Phase 0 , . :

PANDA PANDA Hall Physics
Ph 1 assumed available N
= Q4/2021

PANDA
Full Setup
Installation
Physics
Y
PANDA
Phase 3: >

RESR A. Belias - GSI 38
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Present Status of PANDA

« Most Phase 1 detector Technical Design Reports complete in 2017
« Preparation for Construction MoU ongoing

« Sharpened physics focus and detector start sequence ongoing

Timeline of PANDA

« All TDRs of Phase 1 to be completed by 2018
« Ready for mounting at FAIR from 2021
 Installation takes ~2 years

Significant opportunities for visible contributions in PANDA
A. Belias - GSI 39



Key-Experiments of the Start Phase Banda
Concentration on unique and forefront physics topics

e Production of multi-strangeness baryons
(unexplored, new territory, ,Strangeness-Factory®)

e Precise measurement of the line shape of narrow XYZ-states,
e.g. X(3872)
(only possible in proton—antiproton, counting experiment,
clarification of the nature of the states)

e Resonant formation of the
negative and uncharged partners of the Z-States
(only possible in proton—antiproton, goal is the nature of the states)

e Measurement of the electromagnetic form factors of the proton in
the time-like domain with electrons and muons in the final state

e Production of high spin charmonia
(only possible in proton—antiproton)
light mesons, baryons and production of hybrids und glueballs

EXA2017 A. Belias - GSI 40



Summary and Outlook Sarn da

* PANDA - Hadron physics with antiproton beam provides excelent physics
opportunities over a broad range

e Antiproton beams for spectroscopy: X,Y,Z-factory, open charm, light
mesons, baryons, glue-balls, hybrids, ... precision studies with large data
samples, measurement of width and cross section

* Nucleon structure via antiproton annihilation: many channels and reactions
studied in simulations are accessible and measurable with high precision

e Strangeness studies: hyperon spectrum & hypernuclei with strangeness S=2

EXA2017 A. Belias - GSI 41



PANDA Collaboration

More than 450 physicists from 70 institutions in 19 countries
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Charmonium - the “hydrogen” of QCD

4.4 L S,
) S$S=5.+S5, R
421 4> ' J=L+35 o
/ 3 L+1 =
© . C  P=(1) S
> T ' L+8
S C C= (1)
7)) vt +radial excitations
2 °°r g"'(12D1)
E EMD .................................................................................................
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Antiprotons Panda

EXA2017

Antiproton production

® Proton Linac 70 MeV
e Accelerate p in SIS18 /N
N A

® Produce p on Cu target il

e Collection in CR, fast coolmg ‘\

e Accumulation in RESR, \ﬂ\“ _:,;_//
slow cooling y . *}

e Storage in HESR and'usa g
in PANDA g‘%*w /7

Modularised Start Version

e RESR is postponed (Mod. 4)
® Accumulation in HESR

e 10x lower luminosity
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Antiproton production
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Antiprotons Panda

Antiproton production
e Proton Linac 70 MeV

® Accelerate p in SIS18 /100

® Produce p on Cu target > 4 4 il

e Collection in CR, fast coolmg
® Accumulation in RESR,* \’~\ﬂ _,;»'
slow cooling i \

e Storage in HESR and*uﬁag%

in PANDA *W

Modularised Start Version

e RESR is postponed (Mod. 4)
® Accumulation in HESR

e 10x lower luminosity

R /‘
2 ‘i‘f
~x \ ‘} R
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Expected Energy Resolution Sarnda

dE in HL (dp/p = 1E-4, scales linearly)

JE MM ISR SIS ESNN SN NN N S
2 25 3 35 4 45 5 55 6

E.. [GeV]

K. Gotzen

Energy resolution 50 - 250 keV (HL)
20 - 80 keV (HR)
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PANDA Physics Goals

Hadron Spectroscopy
Experimental Goals: mass, width & quantum numbers JF° of resonances

Charm Hadrons: charmonia, D-mesons, charm baryons
> Understand new XYZ states, D_(2317) and others

Exotic QCD States: glueballs, hybrids, multi-quarks

Spectroscopy with Antiprotons:
Production of states of all quantum numbers
Resonance scanning with high resolution

Hadron Structure
Time-like Nucleon Formfactors . e
2 Measurable in annihilation, discrepancy with space-like = .
Generalized Parton Distributions -
Drell-Yan Process

Nuclear Physics

Hypernuclei: Production of double A-hypernuclei
2 y-spectroscopy of hypernuclei, YY interaction
Hadrons in Nuclear Medium

EXA2017 A. Belias - GSI

panda

Physics Performance Report for:

PANDA

{AntiProton Apnihilations at Darmstadt)

Strong Interaction Studies with Antiprotons

FANDA Collaboration

To study fundan
and nucle, the
charm qu
\]]nwin
art internal ta
chargg |.]'h!|.'l.:|l: es gene
This report preses ll
expected.

ental questions of hadron and nuelear physics in interactions of an

universal P&NDA dcitcmr will h il

stru studies will be perdor sccuracy therehy

= of Lh strong intersction. []n proposed PAND or 15 & state-of-the-

at the HESR at FAIR allowing the detection and identification of nentral and
ated within the relevant angular and energy range.

summary of the physics accessible at PANDA and what performance can be
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EXA2017

PAND Phxsics Program

|  HEPunderying |

Spectroscopy

HEP | New narrow XYZ:

interference | search for partner
of coupled | states

channels

Production of
exotic QCD states:
Glueballs & hybrids

astrophysics
strange n-stars

panda

|_elementary processes | N, cleon Structure

Generalized parton distributions:
Orbital angular momentum

Drell Yan process:
Transverse structure,
valence anti-quarks

Time-like form factors:

Strangeness

Strange baryons:
Spectroscopy
Polarization

nuclear physics
hyper-nuclear
spectroscopy

PANDA@FAIR / K. Peterq

Bound Low and high E, e and p pairs
States of
Strong I —
Interaction Nuclear Physics
Hypernuclear physics: HI collisions

Double A hypernuclei
Hyperon interaction

Hadrons in nuclei:
Charm and strangeness

s dn.the medium

comparing
QGP to
elementary
reactions
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PANDA is a hyperon factory

Rich set of polarisation observables

(double) strange and charm baryons

Explore hyperon dynamics above 4 GeV

1.64
4
4
12
12

exa2017 Karin Schoenning

Pp — AA
pp — AL’ ~40
pp—>E'E” ~2

S 5O ~0.002
pp—> A A, ~01

A. Belias - GSI

29 s
~30 50 s
- . N
20 15s 0 (b\;
~30 ~4 h1
~35 ~2 day"’

55



Glueball Studies at PANDA Parnda

« Study of glueball production in K*K-11%, K*K-11%11% and ®®10
— assuming cross section of 10 nb (including decay to final state)
— background cross sections 50 to 80 mb

» “Light” glueball m = 2400 MeV/c? (could be 2** or 0-*)

— Ecus=2.57 GeV and 5.47 GeV
— could be broad, study final states w/o intermediate resonances

« “Heavy” glueball m = 3900 MeV/c?
o ECMS = 5.47 GeV
— could be narrow, assume =10 MeV

— search for narrow signal in production followed by detailed studies in
formation [unique at PANDA]

EXA2017 A. Belias - GSI 56



Ppanda
Detector requirements

» 41 coverage (partial wave analysis)

» High rates (2 x 107 annihilations / s)

» Good PID (v, e, b, @, K, p)

» Momentum res. (~1%)

» Vertexing for D, K%, A (ct = 123 um for D%, p/m »2)
» Efficient trigger (e, u, K, D, A)

» No hardware trigger (raw data rate ~TB/s)
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Needle-in-a-haystack Darnda
e » Energy
A = s = S 4
___l___l__l__l_l_l_l_l __—__I__I__I_l__l_l_l! __l_l_l_l_l_l_l! ____I _l_ !|_|_!!I_________I__l__l_l_!l_!!-_ __I__ |__|__| I_I__l_!____l___l__!_l_l_l_!lJ{____I___I__l__|_|_|_|_|J=_____I___I__I_!_l_l_l_l
% s

1 mb

Cross section

100 pb

10 pb

100 nb

10 nb

g.
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DpDarnda

Intelligent in-situ data processing

cluster
finding

L vertex finding
%, ol 4 vertex fitting
Q\ .

particle
identification

K F . .
N '\ feature extraction track fitting kinematic
] reconstruction

<10* events/sec.

track finding

CI cle Hough Transform Aro dSTTP!l
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Start-Setup (Phase 1)

BE EMC

Cluster

Tar

E—
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B *‘I\L\____

Barrel
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—_—

STT

Solenoid
get Magnet

= ’

Barrel
EMC
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System
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Full Setup (Phase 2) = da

Cluster & Pellet Solenoid Muon Dipole Dipole Muon Luminosity
Target Magnet Chambers Magnet ToF Range Detector

System
T

Vll NG
"Illllllllll’ Soj
=—uuS I . e
== ] \f‘"‘i':“‘lff' S '::1: | ' -
—-j—_;i—; | ‘ i l N . | "' ,': | / ////////
Hyper nuclear :_’f f"‘“"‘ : N \ N1
Setup ({1l i

Barrel
DIRC & ToF

Barrel GEM FE Disk Fwd Trk Fwd Fwd Fwd
EMC 1&II EMC DIRC 1&II RICH ToF Shashlyk
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FAIR Groundbreacking Event —4-July-2017 @ Barmaa

HHHHHHHHHH

Groundbreaking
§ ity 2G47 Darpmtad

FAIR Council members.
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Hypernuclear Setup panda

Principle: Priamary target:
*  Produce hypernuclei from captured = * Diamond wire
Modified Setup: * Piezo motored wire holder

*  Primary retractable wire/foil target
Secondary active target to capture = and track
products with Si strips

HP Ge detector for y-spectroscopy

11
B '

F
: L

y
g -] ‘

Piezo sliding carriage
motors p— on rails

Active secondarv target:
e Silicon microstrips
e Absorbers

‘,’

32.5 mm
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