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» 28,000 students (as of winter semester 2013/14) in 11 faculties
* 4,500 employees including:
» Teaching and research staff: 2,000 (333 professors)

 Administrative and technical staff: 2,500
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Rontgen
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Group

e Dr. M. Nanova, Dr. E. Gutz, Dr. H.-G. Zaunick JUSTUS-LIEBIG-
e Dr.S. Diehl, Dr. V. Dormenev, Dr. M. Moritz, g:\'E'\nggﬁlTAT
Dr. T. Quagli

_ Il. Physikalisches
a Institut
e 7 PhD students L St '

e MSc and BSc students
e Technical staff

« Experiments:
« PANDA at FAIR (hardware, simulations)

« CBELSA/TAPS, Bonn
 Eric, Stefan: CLAS 6 analysis
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« CBEIsa/TAPS: single and double meson productlon

* Meson production off nuclei (w, n)
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Cascading Decays of Excited Baryons:
Isobar Analysis (E. Gutz, CLAS meeting 10/2015)

10°  E,=215050 MeV 0
e L PPN

E.G., V. Credé, V. Sokhoyan, H. van Pee et al,,
Eur. Phys. J. A 50 (2014) 74

Clear evidence for isobars in the reaction:

> A(1232)3 7

> N(1535)% n°
s 0001800 > a0(980)p

V. Sokhoyan, E.G., V. Credé, H. van Pee et al., - E,=1800-2200
Eur. Phys. J. A 51 (2015) 51
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> also seen: N(144O)%+7r0, f,(980)p,
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Cascading Decays of Excited Baryons:
Isobar Analysis (E. Gutz, CLAS meeting 10/2015)

» Check feasibility of approach with gl1-/g12-run data in

» Check high-mass (scalar) meson isobars also in KK-decays

» Extension of analysis program to hyperon spectrum

» Extension of the approach to polarization observables possible

< Analysis E. Gutz, S. Diehl

(== Analysis M. Nanova CBElsa)
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Cascading Decays of Excited Baryons

(M. Nanova, 2017)

Total Photon Absorption Cross section

R-Beck and U.Thoma, EPJ Web of Con. 134 (2017) 02001 's gGe"]
.5 .5

total cross sections
for different final states

Gtot

Y p—paom
used for the

yp = pr°n® normalisation
of the present data

yp = KTA 5 yp = pr'n

2 25 3
E, [GeV]

q

Increasing importance
of multi-meson final states
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M. Nanova, CBElsa 2017

Photoproduction of 7t’n pairs: ¥ p—pa’n

X A*—A(1232)n—Nn'n;

j M A* resonances selected
A(1232) by An decay mode
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clear observation
of baryon cascades!
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M. Nanova, CBElsa 2017

v p—p7r’n: Dalitz plots
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M. Nanova, CBElsa 2017

v p—p7r’n: Dalitz plots
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W=1970 MeV

A(1232)

x 1
800 1000 1200

m2, [MeV?]

A*—= A(1232)n— Nr°n;

AANAAAANA, -

Z

/*

I
=
()

Mar 29, 2017

W=1840 MeV

a(980)

A(1232)

a(980)

600 800 1000 1200 1400 16C
e, MeV?]

A:z:

A(1232)

1=3/2

M. Nanova, CBElsa 2017
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W=1970 MeV

A(1232)
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M. Nanova, CBElsa 2017
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M. Nanova, CBElsa 2017

Invariant Mass Distribution M(pn?)
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M. Nanova, CBElsa 2017

Invariant Mass Distribution M(pn)
decays through N*(1535)
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M. Nanova, CBElsa 2017

Invariant Mass Distribution M(ntn))
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Cascading Decays of Excited Baryons

||||}||||

(S. Diehl, 2017)

Dalitz_Mazs2_P_pip v P_pim_NoCut_All
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S. Diehl, CLASG6 data,‘17

N

4 1. Event wise acceptance correction
2. Split the data in 20 MeV wide energy bins and do every
analysis step for each of the 40 energy bins

3. Projection of resonance 1 (A**(1232)) to x-axis (M3(prr *))
\_ and 2,3 and 4 (A, N) to y-axis (M2(p17-))

ries  1.120192e+07
3.364
3.583




) ) ; S. Diehl, CLAS6 data, ‘17
Excitation Functions
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) ) ; S. Diehl, CLAS6 data, ‘17
Excitation Functions
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Instrumentation

JUSTUS-LIEBIG-

e Device Physics gwggggﬁwm

 Charged Particle Tracking / Si Sensors P ————
- - . | YSIa;iZﬁEi
 Electromagnetic Calorimetry m

Applications in PANDA, Medical Physics, Space Flight

Mar 29, 2017



FAIR

Helmholtz International Center
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PANDA FAIR

Helmholtz International Center

e.m. calorimetry: e, y

shashlyk-type
sampling calorimeter

PWO-II
200mm (23X,)

endcaps |
~4.000 crystals 48
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M Future Involvement
JUSTUS-LIEBIG-

 Continued analysis of CLAS6 data == UNIVERSITAT

_ GIESSEN
(Eric, Stefan)

. . . . . - Il. Physikalisches
o Participation in preparations and running - Institut

CLAS12 (Eric, Stefan, PhD student)
sim w/t Genova (S. Diehl, talk Thursday)

+ - M., in FT cut
ep D epn'n

100/

- M =137 MeV

] = 3.9 MeV
« Hardware/services g ©

% Possibly contributions

in forward tagger
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Justus Liebig
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Technical Design Report for the:

FANDA
Micro Vertex Detector

b ok fym )

Strong Interaction Studies with Antiprotons

(b) Individual
sensor readout

Readout: PANEA Culboration
Short strips

Readout:
Long strips

Thermal glue

Power cable Data cable Controller chip 0805 bias filter
capacitor Rohacell

i Carbon foam
y . ' @ =

— : controller
. ’ ’ s S - chip

0603 supply filter
capacitors

Sensor

ToPiX readout chips Multilayer bus structure

Readout along
sensor edges

Front-

(1) Zamm— end

Bending at top

Front-end chip Carbonfiber  yaneon flex PCB
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71 crystals - 11 types of crystals - § modules

Radius 570 mm

Angle 22 and 14

Target Tilt of4° downstream
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Next Step: PANDA B
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Super-Module types
#2 #3 #4 #5
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PANDA EMC: Stimulated Recovery of Rad Damage

Prototype Setup for the FEC

 Stable operation at -25°C
» Monitoring with light pulser
* Precision control of laser diode flux

« Estimated maximum dose rate 2 -10° Gy/s
e Leads to production of 1012 populated traps/s

e Minimum flux for recovery 1013 ph/s
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PANDA EMC

rel. energy resolution /%

JUSTUS-LIEBIG-
quUNNERSWAT
\1/ GIESSEN

Prototyping of stimulated recovery of PWO crystals
=> standard procedure
Hadron rad damage studies
Light-yield uniformity studies
Rad hardness of laAPDs
=> standard procedure under development
Barrel prototype PROTO 120, many procedures and

components standardized

Proto analysis =7, ALY
PROTO120@MAMI

3x3 matrix around crystal with
maximum energy deposition

Uncorrected

-15 -10 5
y direction in crystal

25

down up

energy /MeV
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