GLAST Calorimeter Integration and Test Analysis Tasks

Task numbers from Eduardo’s original list are in parentheses.
Data parameters not specified in Required Data are not critical e.g. zero suppressed or not zero suppressed.

1. (7) Test for differences between towers in odd and even bay positions

1.1. Task:  Investigate FHE triggers using muons
Assignee:  Benoit Lott/David Smith/student
Due Date: LOW PRIORITY;  post July 2005 I&T Analysis Meeting
Required Data:

· Muons

· (4 towers

· HE muon gain

· FHE ~ 100 MeV

Relevant Test Sequence:

Run Numbers Required:

Description:  Compare FHE trigger efficiencies for cross-tower events in different combinations (even/even, odd/odd, odd/even, even/odd).   Verify that trigger rates are independent of bay combination. [Note:  this requires (4 tower runs with FHE set low for muons – not a common configuration]
1.2. Task:  Extrapolate TKR tracks into CAL

Assignee:  David Smith

Due Date: July 2005 I&T Analysis Meeting
Required Data:

· Muons

· (4 towers

· TKR trigger

· LE flight gain

Relevant Test Sequence:

Run Numbers Required:

Description:  Verify that tracks generated in even/odd bay TKRs, when extrapolated into odd/even bay CALs, produce acceptable residuals from CAL hit positions and vice versa [Note:  1.2, 2.1, 4.2 and 4.3 require similar analyses].
1.3. Task:  Verify cross-bay muon peak shapes and positions

Assignee:  David Smith
Due Date: July 2005 I&T Analysis Meeting
Required Data:

· Muons

· (4 towers

· TKR trigger

· LE flight gain

Relevant Test Sequence:

Run Numbers Required:

Description:  Collect spectra of muons that cross from even/odd bay CALs into odd/even bay CALs.  Verify that muon peak shapes and positions are consistent with each other and with single tower muon spectra.

2. (9) Look for differences in CAL noise distributions for measurements made with different PDU configurations (currently 27, 28 and 29 volts)
2.1. Task:  Measure CAL layer-by-layer residuals from TKR track
Assignee:  David Smith

Due Date: July 2005 I&T Analysis Meeting
Required Data:

· Muons

· (1 tower

· TKR trigger

· LE flight gain

· Various PDU settings

Relevant Test Sequence:

Run Numbers Required:

Description:  Compare  residuals of CAL layer-by-layer track positions to extrapolated TKR tracks for different PDU configurations.   Systematic changes in noise should result in differences in distributions of residuals versa [Note:  1.2, 2.1, 4.2 and 4.3 require similar analyses].
2.2. Task:  Look for correlated noise between CDE faces

Assignee:  Mark Strickman

Due Date: July 2005 I&T Analysis Meeting
Required Data:

· Muons

· (1 tower

· TKR trigger

· LE flight gain

· Non suppressed

· 4 range preferred but not required

Relevant Test Sequence:

Run Numbers Required:

Description:  Compare  face vs face signal value (in ADC units) scatter plots for different PDU configurations.   Differences in the distributions of correlated and uncorrelated noise will cause different changes to the density distribution of scatter plot points.

3. (10) Evaluate performance of CAL triggering system

3.1. Task:  Use candidate photon events to verify CAL LO  triggering performance at flight-like settings
Assignee:  Benoit Lott/Denis Dumora?
Due Date: July 2005 I&T Analysis Meeting
Required Data:

· Muons

· Long run

· (1 tower

· Flight-like settings

Relevant Test Sequence:

Run Numbers Required:

Description: 
· Identify candidate photon events using TKR planes as veto or use cosmic ray showers.  This task requires photons that convert in the calorimeter, to avoid the “rain of secondaries” into the CAL that occurs from low-energy gamma rays converting in the TKR.
· Select events with CAL LO triggers and check if energy deposition is consistent with expectations, based on the assumption that these photons are predominantly (0 decays(?).
· Verify that arrival time distribution of these events is consistent with expectations (flat?)

· Perform above tests on events that generate CAL LO and CAL HI triggers

· Look for events with CAL HI only triggers.  Attempt explanation
3.2. Task:  Study the retriggering phenomenon

Assignee:  Sasha Chekhtman

Due Date: July 2005 I&T Analysis Meeting
Required Data:

· Special retrigger test request data run (Scan FLE/FHE settings just below flight settings)

Relevant Test Sequence:

Run Numbers Required:

Description:  Study phenomenology of CAL retriggering, both for FLE and FHE triggers.  Use muon and GSI heavy ion test data to characterize retriggering at flight settings.

4. (11) Evaluate uniformity of CAL response
4.1. Task:  Validate consistency of TKR and CAL tracks independent of TKR recon

Assignee:  Andrey Makeev

Due Date: July 2005 I&T Analysis Meeting
Required Data:

· Muons

· (2 towers

· TKR trigger

· LE flight gain

Relevant Test Sequence:

Run Numbers Required:

Description:  Note that this task differs from other track consistency checks (e.g. 2.1, 4.2) in that it does not use the track trajectories from TKR Recon, but rather does a simple track fit taking advantage of the simple nature of most muon events.
· Fit linear track to CAL layer-by-layer positions

· Extrapolate to TKR and examine residuals from TKR hits

· Repeat above using TKR to define track (independent of TKR Recon)

· Repeat using multitower events

4.2. Task:  Extend engineering model tower study of nonuniformity of crystal end response to flight towers

Assignee:  Andrey Makeev

Due Date: July 2005 I&T Analysis Meeting
Required Data:

· Muons

· (1 tower

· TKR trigger

· LE flight gain

Relevant Test Sequence:

Run Numbers Required:

Description:  Using current data on flight towers, repeat EM study of nonuniformity of crystal response.

· Map transverse and longitudinal asymmetry response using TKR tracks extrapolated to top layer of CAL (to avoid degradation due to multiple scattering).
· Determine statistics required for adequate calibration of the end effects.

· Create model of response that could be used to simulate nonuniformity in MC (by increasing number of integrating hits “slices” along CAL and using moments to determine extent of energy deposition parallel to face of crystal, then integrating model over this extent).

4.3. Task:  Study MIP peak vs position in each layer using events selected by TKR Recon-generated TKR tracks.

Assignee:  David Smith

Due Date: June 2005 I&T Analysis Meeting
Required Data:

· Muons

· (1 tower

· TKR trigger

· LE flight gain

Relevant Test Sequence:

Run Numbers Required:

Description:  Map the uniformity of the CAL response for MIP peak position, shape, width.
5. Validate CAL calibrations

5.1. Task:  Validate layer-by-layer equivalent to CalMIPRatio
Assignee:  Fred Piron
Due Date: July 2005 I&T Analysis Meeting
Required Data:

· Muons

· (1 towers

· TKR trigger

· LE flight gain

Relevant Test Sequence:

Run Numbers Required:

Description:  CalMIPRatio is stored for the entire CAL.  Extract a similar quantity (from CalValsTool?) on a layer by layer basis and validate that it agrees with energy deposition.
5.2. Task:  Validate CAL asymmetry calibration using TKR tracks

Assignee:  Zach Fewtrell

Due Date: July 2005 I&T Analysis Meeting
Required Data:

· Muons

· (1 tower

· TKR trigger

· LE flight gain

· 4 range

· HE muon gain

Relevant Test Sequence:

Run Numbers Required:

Description:  Using techniques similar to those in 2.1, validate the CAL asymmetry calibration.

5.3. (13) Task: Validate CAL calibrations for mixed ranges (i.e. different range on each crystal end)

Assignee:  Zach Fewtrell

Due Date: July 2005 I&T Analysis Meeting
Required Data:

· Muons

· (1 tower

· TKR trigger

· LE flight gain

· 4 range

· HE muon gain

Relevant Test Sequence:

Run Numbers Required:

Description:  Use muon peaks to compare and validate calibrations for events with best range in small/small, small/large, large/small and large/large diode combinations.

· For each crystal, select events with each combination of diode sizes.

· For each set of events, form muon spectrum

· Compare spectra for changes in peak position, shape, etc.

· Average over all crystals to look for smaller effects.

· Repeat using photons selected for 3.1.

5.4. Task: Validate assumption that CI solicited trigger pedestals and muon pedestals are interchangeable
Assignee:  Mark Strickman

Due Date: July 2005 I&T Analysis Meeting

Required Data:

· Muons

· (1 tower

· TKR trigger

· LE flight gain

· Non zero-suppressed

· 4 range (preferred)

· HE muon gain

Relevant Test Sequence:

Run Numbers Required:

Description:  Using techniques similar to 2.2, verify that the use of solicited trigger-derived pedestals (i.e. from solicited events with no charge injected) are the same as pedestals derived from muon runs.
