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Analysis Strategy - I

1. Event selection:
- Look at DHCAL only.
- Only one cluster in Layer 1 with at most four hits.
- At least 3 active layers.

- No hits in the outer two pads in any layer.

2. Muon ID:

- Pick the cluster in Layer 1 and another cluster starting from the last layer
and running towards Layer 1.

- Look at the layers in between the picked layers. Find the maximum number
of layers (NMaxinLine) with clusters that lie within 2 cm of the points predicted
by the line joining the picked clusters. There should be no hits in this layer from

1.5 cm to 25 cm from the predicted point (isolation criteria).
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Analysis Strategy - II
2. Muon ID:

- Eventually, there will be “NmaxinLine+2” layers that have clusters lying
along a line. If this is equal to the number of active layers, identify as a muon.

- If “NmaxinLine+2” is more than 80% of the number of active layers, identify
as a muon required that no two consecutive layers violate the isolation criteria
mentioned before (this is to include muon tracks with higher multiplicities in a
few layers due to knocked out particles while avoiding interactions).

Time: 4416445 Time: 5893227

Run 600049:0 Event 576 Hits: 74 Energy: xxx mips Run 600008:0 Event 834 Hits: 65 Energy: xxx mips
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Muon ID

Muon Run 600008 Oct 2010
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All Muons

Entries 58000
Mean 62.79
RMS 17.43

Identified Muons

Entries 56261
Mean 61.75
RMS 15.4

* Muon ID efficiency ~ 97%.

* ~ 95% of unidentified muons are eliminated in pion and positron analysis
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with the requirement of no hits in Layers 37-38 (last two layers).
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Analysis Strategy - III

2. Pion ID:

- Identify the MIP section with an algorithm similar to Muon ID, but this time
going from Layer 1 to last layer. o e07000

Run 600089:0 Event 200 Hits: 72 Energy: xxx mips

- Pick the cluster in the last MIP
layer and another cluster starting from
the last layer and running towards
the MIP section. TN

- If these two picked clusters are
aligned with hits in more than two
intermediary layers, identify as pion.

- If the picked clusters are aligned f
with hits in at least one intermediary LA |
layer, the direction vectors from L%
the last MIP layer are recorded. F
If the angle between any two such vectors i

is more than 20°, identify as pion.

4 GeV pion S



Analysis Strategy - IV

2. Pion And Positron ID:

- For the not-yet identified pion-positron mixture, the below variable is
defined:

where r, is the distance of each hit to the x-y center of all the hits in the
corresponding layer and N, _is the total number of hits.



Pion And Positron ID
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r _for 20 GeV runs. A cut at 5 is applied to distinguish pions (r_ >5) and
positrons (r_ <5). Estimated mixing is 20%. The fraction of pion events that
require this selection is ~4%.
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Particle ID Results in Oct10 Data

* 32GeV
Entries 19747
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Constant 143.7+£1.3
Mean 42741+ 04
Sigma 52.6+ 0.3
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n* 25GeV
Entries 12320
Mean 361.9
RMS 61.43

«2 I ndf 493.1/437
Constant 96.69 +1.13
Mean 366.6 + 0.5
Sigma 48.86 + 0.36
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e’ 32GeV
Entries 1648
Mean 276.3
RMS 47.95

%2 I ndf 189.4/197
Constant 23.96 + 0.81
Mean 279.6 £ 0.7
Sigma 24.38 + 0.54

]

100 200 300 400 500 600 700 800
Total Number Of Hits

N U L R

|

e* 25GeV
Entries 1956
Mean 250.5
RMS 36.52

%2 I ndf 264.6/191
Constant 27.46 + 0.92
Mean 2491+ 0.6
Sigma 24.72 + 0.60
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Particle ID Results in Oct10 Data
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nt 20GeV
Entries 25218
Mean 290.7
RMS 51.38
«2 I ndf 652.2/410
Constant 232.1+1.8
Mean 294+ 0.3
Sigma 42.26 +0.20
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nt 12GeV
Entries 21301
Mean 177.7
RMS 35.11
2 I ndf 459 /279
Constant 263.2+ 2.2
Mean 179.4+ 0.2
Sigma 31.6+0.2
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Entries 19320
Mean 151
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Constant 436.9+4.0
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Particle ID Results in Oct10 Data
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Particle ID Results in Oct10 Data
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Pion Results (Oct10 Data)
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32 GeV data point is not

included in the fit. 12
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Pion Results (Oct10 Data)
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Positron Results (Oct10 Data)

¥2 | ndf 10.46/ 3
p0 -10.15 + 3.149
p1 28.66 + 2.127
p2 0.6906 + 0.022
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Positron Results (Oct10 Data)

Resolution Correction For Non-Linear Response
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Positron Results (Oct10 Data)
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Conclusions

1. We have a large volume of data from two successful beam test campaigns.

2. The Digital Hadron Calorimeter concept is being validated.

3. Current measurements show 55% hadronic and 25% electromagnetic
energy resolutions.

4. Analysis ongoing.
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