Analysis issues:
Past, present and future
experiments
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Since 2003

For S245! — with other/more
experiments in mind

10+ past, present & future(?) exp'ts

(5034,5135,5188,5233,5221,..)

5245, , 5295
S223, 5318, 5296, S327
L7

Batch mode operation!

Setup, configuration & parameters
via text files
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More data — more trouble?

More (new) detectors
More channels:

Better intensity:

DAQ will evolve:

Higher data-rates

Spill: 890 TrigType:
# ID Raw |
1:Min. bias 59352 #
2 NTF 58180 #
3 LAND 5906 #
4: LANDcosm 5906 #
5: VETO 159 #
6: TFW 15854 #
7 CB OR 360971 #
8: TFW cosm 15840 #
9: NTF cosm 58299 #
10 CB Sum 2660 # 10:
. 11: FRS S8 662377 # 11:
ngher event_rates ? 12: CB dlyOR 360815 # 12:
. 13:CB dlySum 2660 # 13:
14: PIX 2 # 14:
15: l!pileup 53275 # 15:
16: Spill ON 0 # 1l6:
Accepted physics: 4870
offspill/calib: 146
4587
4590 within 2 us:
4597 within 4 us:
4615 within 10 us:
0 within DT:

e
.

OO0 WDN - H
Y . o oo

> Be prepared

13 Sat Aug 30 08:04:47 2008
ID B. DT A. DT A. Red FC effDT
:Good Beam 59350 37676 294 0% 36.5%
GP+NTF 51527 33953 531 0% 34.1%
GP+CB OR 42764 28195 0 - 34.1%
:GB+CB Sum 808 535 535 0% 33.8%
GP+TFW 3978 2601 2601 0% 34.6%
:GB-pileup 52830 34802 1088 0% 34.1%
PIX 0 0 0 - -
GP+LAND 8717 586 586 0% 33.2%
CB muon 0 0 0 - -
LANDcosm 0 0 0 - -
TFW cosm 0 0 0 - -
CB gamma 4 0 0 -100.0%
Clock 1021 811 50 0% 20.6%
TCAL 1021 760 95 0% 25.6%
BOS 0 0 0 - -
EOS 1 1 1 0% 0.0%
476.7 Hz Duration: 10215 ms
14.3 Hz
cur ( exp )
0.001 (0.012) Within pileup reject: 0.110
0.002 (0.023)
0.006 (0.059)
0.000 (2.579) DT: 21.64% avg: 440 us

Red 2”°n
128.1 7
63.9 6
off

1.0 0
1.0 0
32.0 5
1.0 0
16.2 4
8.0 3
1.0 0



R°B has a blessing

The ongoing LAND/R’B experimental programme (and tests)

under realistic conditions possible



land02 - focus and goal
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Since 2003:
Batch mode operation!

Focus on Ccalibration
(reconstruction is 'easy’ - straight-forward)

Purpose: calculations

from unpacking to momenta
(not an analysis framework PAW/ROOT)

Calibration is multi-dimensional
(collect event data with ‘'special' properties)
(rarely just single-channel histograms)

Processing time matters! 15 min good
2 h acceptable, 24 h unbearable



Free Running / Triggerless /
software trigger — no problem

While still having events:
- Calibration and reconstruction logics is preserved.

- Minor (not worse than other hardware replacements)
modifications of unpacking etc.



R3B has a curse

The ongoing analysis of LAND/R’B test experiments

mar 2007: 5223
aug 2007:S5318
sept 2007: S296
| aug 2008: 5327

consumes development resources (and makes analysis take longer).



GFl - large scintillating fibre detectors
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Kripamay Mahata

15 min beam (sweep run)
+ few hours calibration
= fully calibrated detector Ax=1mm
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LAND cosmic calibration /
time varying parameters
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Incoming tracking

X, X', y, V', to, beta, Z, (A/Z)
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Ask not what the programs can do for
you,

Kripamay Mahata Stefanos Paschalis
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Multi-hit
Multi-track

Generic
(exp't indep)

Tracker
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real

real,l

measured

Determining walk
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Piece work / sweatshop won't work

Parameters for one channel (T+E):

* gain + offset (time)

- pedestal + gain (energy)
-walkt =t + f(e)

real measured

* some detector specific parameters

Pre 2006 LAND setup: ~1500 channels, 2007/2008: 8000 ch

Assume 5 min / ch for easy, 5000 ch monotone calibration
=> 25000 min = 400 h = 50 days = 10 weeks!

Impossible during experiment start-up (on-line)



Piece work / sweatshop won't work I

Pre 2006 LAND setup: ~1500 channels, 2007/2008: 8000 ch

Assume 5 min / ch for easy, 5000 ch monotone calibration
=> 25000 min = 400 h = 50 days = 10 weeks!

Multiply by time varying parameters

Need effective and (= simple) automatic
calibration routines

Not fully automatic (bound to break),
but do 99% of the work



Gamma games
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Gamma games
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raw data
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UCESB - unpack & check every single bit

input stage (file/pipe/rfio/tcp)

i/o buffer :
7 :| data structure
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'Quick-n-dirty' generic unpacking
and data 'quality’ monitor

Unpack code generation from C
structure-like specification:

SUPER_TDC(slot)

{
UINT32 value;

}
SUBEVENT (ONE_CRATE)

{
tdcl = SUPER TDC(slot=5);
tdc2 = SUPER TDC(slot=6);

}
EVENT

{
cratel = ONE CRATE(type=5);

}

http://fy.chalmers.se/~f96hajo/ucesb/



Watcher — the DAQscope

Thu Sep 2V 10:49:39 2001
Physics:
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Correlation plots — EuroSuperNova
(ESN) @KVI MWPC maps
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Correlation plots - ESN VDC maps
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Every second 16-fold
cable inverted (on purpose)

Every ion track gives V-shaped pattern‘
= s (in time) in ~10 neighbouring channels



Quickly finding LAND cable mismap
A

8-fold cable
documentation
problem




Finale!

| have nothing to offer but requirements
for discipline, commitment and hard work.

And a great deal of F N !

Thank you!
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