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m Cooled down to —25°C

m Single APD readout with an effective area of ~ 1cm?
(quadratic) + Low-Noise low-Power charge preamplifier (LNP)
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i MAMI 2009 5 150 - 1500 MeV | MSCF16 & PS-ADC (CAEN V785N)
MAMI 2010 5 50 - 690 MeV MSCF16 & PS-ADC (CAEN V785N)

CERN-SPS 20111 et 15 GeV SADC (S153302)

ELSA 2013 5 0.7 - 3.2 GeV SADC (S153302)
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foErNtlgeOI?i::I Facility | Beam | Energy Range | Readout

PANDA

Detector MAMI 2009 ¥ 150 - 1500 MeV MSCF16 & PS-ADC (CAEN V785N)
MAMI 2010 ~ 50 - 690 MeV MSCF16 & PS-ADC (CAEN V785N)
CERN-SPS 20111 et 15 GeV SADC (S1S3302)
ELSA 2013 % 0.7 - 3.2 GeV SADC (SIS3302)
Reminder
IWith Si-Strip tracker
Silicon Silicon Two plastic
PROTO60 detector 1 detector 2 detectors
............................................................................ Beam
> m7mm || 758 mm
64.5 mm



Beamtimes with the PROTO60

Status on
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EMC of the Facility | Beam | Energy Range Readout
PANDA
Detector MAMI 2009 ¥ 150 - 1500 MeV MSCF16 & PS-ADC (CAEN V785N)
MAMI 2010 ~ 50- 690 MeV | MSCF16 & PS-ADC (CAEN V785N)
CERN-SPS 20111 15 GeV SADC (S153302)
ELSA 2013 y 0.7 - 3.2 GeV SADC (S1S3302)
Reminder

IWith Si-Strip tracker
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m PhD - Thesis of Markus Moritz

"Measurements and improvements of the response of the
PANDA-EMC prototype PROTOG60 to high energetic particles and
photons in accelerator experiments”
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1 Linear weighting: w; = E;

— subsequent S-curve correction
Xref = Xc + b - arcsinh (% sinh %)
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2 Logarithmic weighting: w; = max {0, Wo +In (%)}
with ET = Zi E;
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"Measurements and Simulations

on Position Dependencies in the

Response of Single PWO Crystals

10 and a Prototype for the PANDA
EMC”

90 E s 0 s 20 35 50
Xg;in mm



JUSTUS-LIEBIG-
UNIVERSITAT
GIESSEN

Time Resolution

Status on

Prototyping requirement: E>g > Exg - 0.9 AND Eyg > Epxg - 0.9

for the Barrel

EMC of the
PANDA
Detector

g tginns

at=

E,qinMeV

Time Resolution

Number of Entries

6000 7

E,qin MeV

L L L L
1000 2000 8000 4000 5000 0 7000

0

10

e e e I



JUSTUS-LIEBIG-
UNIVERSITAT
GIESSEN

Time Resolution

Status on

Prototyping requirement:

for the Barrel

Eog > Exg - 0.9 AND Epg > Exg - 0.9

EhégNoé;he o(At) = (623.86 + 20.97) ps
Detector g ! ° é‘ E I
3 I
Kl a s F
6 [
N E
4 [
3 E
A [
1 C
R % d
Eyqin MeV e ° ° tg - tygin NS
Time Resolution & F E
5 E o(At)
EZ E ] 28 /time = 929 /time = 7\/5
E E = (441.14 £+ 14.83) ps
= ©5.5 GeV

4000 5000 6000 7000

E,qin MeV



JUSTUS-LIEBIG-
INIVERSITAT
GIESSEN

Higher Order Energy Correction - Motivation

Status on
Prototyping
f . . . . .
M of e m Significant energy loss in the passive material
PANDA
Detector

L] o= T o
Crystal border=_
15 R

Higher Order
Energy
Correction

Energy of PROTO60 in GeV

SfTTTT[TTT I TTTT

Xg; in mm




JUSTUS-LIEBIG-
UNIVERSITAT
IESSEN

Status on
Prototyping
for the Barrel
EMC of the

PANDA

Detector

R -
c = ° Run 1
W 35—
g C . * Run2
S - .
5 3=
S C
3 ,F .
o 25—
Higher Order = C
Energy @ o *
Correction |_|CJ C .
15— .« © ° 0o 0o 4 0 o o
1 } Crystal Border
0.5
) = AN AN R A RO R RN BN BT PR
-18 -16 -14 -12 -10 -8 -6 -4 -2 0 2

Deviation from Crystal Center in mm



JUSTUS-LIEBIG-
T UNIVERSITAT
GIESSEN

E—
( panda

Higher Order Energy Correction - Schema

Status on
Prototyping

o e el W, = Deposited Energy of right Neighbour

E'\SEN"I;:” W, = Deposited Energy of left Neighbour

Detector W2 > Wl Wl > W2

Higher Order
Energy

Correction

E. ) _ E N
2 B, s<m(B)<s| B2 g
1 1 L » In (b;)
close to close to close to close to 1

center left edge | right edge center




-LIEBIG-
INIVERSITAT
IESSEN

Status on
Prototyping
for the Barrel
EMC of the

PANDA

Detector

Higher Order
Energy

Correction

Order Energy Correction - Schema

W, = Deposited Energy of right Neighbour

/, = Deposited Energy of left Neighbour
Wy > Wy Wy > Ws = subdivide —3 < In (

parts

L V L h,(&)
close to closeto | close to close to =
center left edge | right edge center
i I | | M
S T R R B B

Ex
B

) < 3'into 50



JUSTUS-LIEBIG-
T UNIVERSITAT
GIESSEN

=)
( panda

Higher Order Energy Correction - Schema

Status on
Prototyping
for the Barrel E
EMC of the Wy > Wy Wy > Wh = subdivide —3 < In (E%) < 3'into 50
PANDA
Detector

W, = Deposited Energy of right Neighbour
W, = Deposited Energy of left Neighbour

parts

m determine corresponding energy peak
position of each bin

closeto | close to
left edge | right edge

Higher Order
Energy

Correction

] B = = =
= .-
EHEEE
-
HEHEE
M B EH =
A EEEE
HEEEE
HEEEE
B H B



JUSTUS-LIEBIG-
UNIVERSITAT
GIESSEN

Higher Order Energy Correction - Schema

Status on
Prototyping
for the Barrel E
EMC of the Wy > Wy Wy > Wh = subdivide —3 < In (E%) < 3'into 50
PANDA
Detector

W, = Deposited Energy of right Neighbour
/, = Deposited Energy of left Neighbour

parts

m determine corresponding energy peak
position of each bin

m plot relative peak position as a

function of In (?)
1

By 2 > . = fit with polynomial to get f(x) with
) < 2 ; £
-3 0 x=1In (E—l
E
Higher Order center left edge | right edge center
Energy
Correction x
£ oo
: r \
? L \\ E.
B ™ — 3x3/old
Eosef- AN = E3><3/new = T
2 r N\
ok




Status on
Prototyping
for the Barrel
EMC of the

PANDA

Detector

Higher Order
Energy

Correction

33-Energy in GeV

\ S
e e s aaant I e
T 3T T
:
s 2
b
s
w
o
s
o
:
3

g in mm

g in mm

Counts per 10 MeV

100601500 12000 13500 15000
Energy of 34 matix in MeV

m PhD - Thesis of Tobias EiBner
"The new PWO Crystal Generation and
Concepts for the Performance Optimisation of
the PANDA EMC”
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Higher Order Energy Correction - Results
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m PhD - Thesis of Tobias EiBner
"The new PWO Crystal Generation and
Concepts for the Performance Optimisation of
the PANDA EMC”

Run ‘ Parameter ‘ Uncorrected ‘ Corrected
1 ‘ Energy resolution Elo/% ‘ 1.625 ‘ 1.585
2 ‘ Energy resolution Z /% ‘ 1.896 ‘ 1.688

Eo
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ety m Energy resolution: Satisfying results
m Best possible time resolution: (441.1 + 14.8) ps

m Position resolution:
Ox/@CERN = 0y jecerRn ~ 1.1 mm < 0eBonn/Mainz = ODet @ OBeam

= Test program of PROTO60 accomplished

m One third of the PROTO120 is assembled

m First tests regarding electronics are in progress

Conclusion
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