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- A new online display for the AHCAL technical prototype
- Online monitor — ADC
- Online monitor - TDC

- Summary and outlook
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A new online monitor - again? ”
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- AHCAL technical prototype in test beam at CERN in November
- Only one layer (4 HBU)

- Completely different readout than physical prototype
(Spiroc2b + USB Readout)

- New TDC capabillities of Spiroc2b — shower timing studies
— Need of a new online monitor to cope with:

- TDC monitoring
- Completely new output data format
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The DAQ ”
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The Readout

- Auto trigger on chip:
— Every Spiroc triggers independently if one channel

Is over threshold
— Combination of TDC (V ramp) and Rampid = BXid is saved

& _ .
(@) BXid 1 BXid 2
S
£ M
>
>
time
- Data can be

— Noise (SIPM, or false triggers from electronics)

- Beam

- Cosmics

— all are events
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The Data Format
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Readout: chip memories are read out one after another if readout is
triggered (readout cycle):
- max. of 16 memory cells per chip
- only triggered memory cells in one chip (all channels) are read
- different amount of data per chip

— No time order in readout data (in one readout cycle)
— Need event builder (rudimentary)

chip 1
_- Events (uniqgue BXid:Readoutcycle)
1 200 345 }
1 2500 245 0 1 200 345 1
1 1 1500 654 1
chip 2 1 1500 665 2
1 1500 665 3 1 2500 245 1
1 1900 433

18.09.2012 Sebastian Laurien — CALICE meeting Cambridge 6/13



UH

iti
a3 Universitait Hamburg
DER FORSCHUNG | DER LEHRE | DER BILDUNG

The Online Monitor

New online monitor ——

— Reads the text file during readout —=—
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- Look at MIP spectra from single channels

ADC
2 100F
g RMS 119
(&) 50 Integral1,784e+04
0 200 400 600 800 . 1000
ADC
High trigger rate
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run w/o beam 1000 —
. ln | | H hoe W ool
% 50 100 150 200
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- ADC online monitor well understood and used extensively
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Prototype in test beam at DESY:

- [ron target
- /m away
Shower in one Spiroc sum ADC Shower in two Spirocs
I I ey IR i | | — sum ADC
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Online Monitor TDC
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TDC:

. BEAM
- ADC of timed voltage ramp
- Ramp clock triggered by DIF
- No relation to beam
- Ramp number ramp 1 /______¥ _________ ___/_-_.._-_g.—mr
IS saved ramp 2
combined
-
time
- Need of a TDC zero per event [ ==
: c 80— g
— Must be in the same ramp 3 sol
—~ DESY test beam: © ok s
middle of the shower 20—
- No option for hadron showers T 1500 5000
(0.5 — 8 hits per event in the last layer) " ~ /) TDC

Usable TDC values
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TDC — Timing Plot
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- Online analysis of showers in one chip at DESY:
(in preparation for CERN)

Cuts applied:
- Center of shower triggered (channel 18)
Time distribution of hits - More than one channel triggered
__inashower - Energy cut over 1/2 MIP (roughly)
o ] - TDC only usable are
o 1 After noise cut: RMS ~50 TDCbins
4L N
: 1 No corrections applied (only for online monitor):
2 u | 71 - Channel wise TDC offset
' | 1 - Time walk effect

-500 0 500 1000
TDC-TDC[18] [TDCbins]
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- Preparations for test beam are ongoing

- Online monitor and tools for test beam 2012
at CERN are ready and being extended

- Timing measurement with Spiroc2b is challenging
but is developed in DESY test beam to be ready for CERN
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Thank You!

For your attention
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