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Designed to study Compressed Barionic Mater — P.Senger talk
key feature — very high occupancies, free streaming data taking



"Electromagnetic calorimeter

Long history — more than 14 years of optimization studies

“Shashlik” technology was chosen — relatively chip
Fast response, easy choice of granularity

Developed in Russia in 20" century

Calorimeters in PHENIX, HERA-B, LHCb (and other)
Full technology chain in hands — a lot of experience

ECAL for the CBM:

o energy resolution (5-6)%/E

+ small Moliere radius — thin plastic plates
+ main limiting factor - price
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* 1088 4 cell modules (4352 cells)
e 6x6 cm? cells
* weight —~28 tons

Reduced ECAL acceptance to
minimize the price.



Physics tasks for the ECAL.:

¢ reconstruct photons

¢ reconstruct M0 and n mesons
¢ Identify electrons



"m0 and n reconstruction

Invariant mass of photons pairs
all AUAu MC

Entries  4.425717e+07
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Combinatorial background is huge — special methods are required



"m0 and n reconstruction

Background subtracted signals in Au+Au collisions (1.5M events)

Invariant mass of photons pairs. Background subtracted Invariant mass of true T Mesons
%2 / ndf 3.492/5 6000 %2/ ndf 0.06507 / 17
Constant 2.069e+04 + 8.946e+01 Constant 2754 +994.1
20000 Mean 01356 +0.0000 | 5000 Mean 0.545 £ 0.015
Sigma  0.009342 + 0.000032 Sigma  0.03357 +0.01933
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"“photons, 0 and n reconstruction

Summary table (for J/y optimized setup)

Photons 0 n
pC 30 GeV Eff=19.9% | Eff=5.27% Eff=2.95%
S/(S+B)=0.66 S/(S+B)=0.035
NiNi 10 AGeV | Eff=20.9% |Eff=6.40% Eff=3.62%
S/(S+B)=0.071 S/(S+B)=0.0012
AUAU 10 AGeV | Eff=14.0% | Eff=3.54% Eff=1.83%

S/(S+B)=0.014

S/(S+B)=0.00022

Different angular distributions for pC 30 GeV and NiNi 10 AGeV.
Difference between NiNi 10 AGeV and AuAu 10 AGeV is due to occupancy.
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¢ Efficiency 0.69%

¢ S/B 0.45

¢ —60 reconstructed J/y per day at 10 MHz
AUAuU 10 AGeV central events

HSD J/y multiplicity 1.74X10-1



Radiative” decays of other particies "

(eff=5.0%, S/B=0.02)
(eff=1.0%, S/B=0.01)
(eff=0.35%, S/B=0.08)
(eff=1.0%, S/B=0.09)

wW— T 170
n" — vy
2" —p1re
2° — Ny

o — 0 n' -t >t—pnd XAy
Yield/event 0.028 0.009 0.017 0.029
For “closed” ECAL sections
acceptance % 2.9 1.2 14 3.1
total efficiency % 1.5 0.57 0.17 0.33
S/B ratio 0.024 0.008 0.05 0.09
for “opened” ECAL sections
acceptance % 0.8 0.4 0.4 2.0
total efficiency % 0.4 0.1 0.04 0.16
S/B ratio 0.024 0.01 0.05 0.11

ECAL performance is limited by acceptance.
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Work of |.Alekseev, D.Svirida and KI group

Typical PMT signal:

rise time 6Nns

g fall time 36nNns

} average occ. 25%
average rate 2.5 MHz
Overlap prob. 13%

B 050 VHZ sampling rate

Digitization - Texas Instruments flash ADC ADS62P19 (cheap)
Processing - field programmable gate array XC7K160T (8 ch)
bus control and communication - Xilinx XC7K160T



UWFD VMEG64 module:

« Serves 32 channels
* Process signals (resolve overlapping signals)
« Send data to DAQ via 10 Gbit optical link

4352 ECAL cells + 68 PIN monitoring — 160 modules
(some reserve for the central region with high occ.)
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Main requirement — to ensure immobility of all cables during movement of ECAL sections
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Hamamatsu R7899-20
Cockcroft-Walton LHCb design

Proved to be very robust at the
LHCb ECAL (higher radiation)




“NMonitoring System (as in LHCH)

Monitoring system has to provide gain control for all calorimeter
phototubes with better than 0.5% accuracy

1 LED send light to 16 ECAL cells - 272 LEDs
1 PIN diode controls 4 LEDs - 68 PIN diodes
Quartz fibers are transporting light from LEDs to ECAL cells

PIN amplitude, /ref, P_45 01=C306#2
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Stability of PIN diode
during 3 months tests
at CERN

Normalized PiN diode signal
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" Tests of prototypes (CERN SPS)

Measuring:
o transverse light collection uniformity with muons (need for MC)

e absolute light yield
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\ . Technical Design Report
7% for the CBM

TDR has been sent to
Electromagnetic Calorimeter  COllaboration management
(ECAL) on April 9.

The CBM Collaboration
Got guestions from

S collaboration
=it Now we are working on a
final version
] Looking for interested

B groups to collaborate

March 20156
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