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1 Meeting Schedule - February 11

1.1 Calibration Issues (chair Peter Nemethy)

Calibration Overview - Andy Smith
Timing Calibrations - Liz Hays
PE Calibrations with ADC - David Noyes

1.2 Outriggers (chair Brenda Dingus)

Outrigger Overview (Current Status, Coming Schedule) - Tony Shoup
Zap Box Test Results - Don Coyne / Michael Schneider
Outrigger Software Reconstruction - Led by B. Dingus

1.3 Milagro Upgrades (chair Ben Shen)

Data Storage Options - Andy Smith / Frank Samuelson
VME Trigger Card - Erik Blaufuss
Muon Trigger Cards - Greg Sullivan
New DAQ Sytem - Erik Blaufuss
New DAQ Sytem - Frank Samuelson
The Myths of Sysiphus: of Lasers, Glass, and Water - Don Coyne

1.4 Milagro Analysis (chair Allen Mincer)

Galactic Plane Update - Roman Fleysher
Sun Shadow and Wimp Analysis - Lazar Fleysher
Search for Active Galaxies - Wysten Benbow
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2 Meeting Schedule - February 12

2.1 Milagro Analysis (chair Allen Mincer)

GRB Analyses - Julie McEnery
The Moon - Frank Samuelson

2.2 Gamma Hadron Rejection (chair Gaurang Yodh)

Neural Networks - Ty DeYoung
Top Down Rejection - Frank Samuelson
Neural Networks - Xian-Wu Xu
Gamma Hadron Separation - Roman Fleysher

2.3 Online Analysis (chair Jordan Goodman)

Summary of Pre-Meeting - Magdalena Gonzalez
Very Short Burst Search - Andy Smith
Mid-Term Burst Search - Miguel Morales
Long-Term Burst Search - Liz Hays

2.4 Papers in Progress (chair Cy Hoffman)

GRB 970417a Energy Analysis - Julie McEnery
Milagrito Upper Limits from GRBs - Gaurang Yodh
Moon Paper - Cy Hoffman

2.5 Various Topics (chair David Williams)

WACT Update - Frank Samuelson
Simulations (Air/No Air) - Julie McEnery
Water on the Cover - Peter Nemethy
PMT Deaths - Cy Hoffman
PMT Repair Plans (Fix’em All?) - Cy Hoffman
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3 Calibration Overview - Andy Smith
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Calibration Update

Outline:

1) TOT−PE Occupancy Update (me)

2) Laser timing. (Liz)

3) TOT−PE with the ADC (David N.)
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New Fit Function
For small TOT values:

   PE = A + B*TOT

For middle TOT values: (TOT >C)

   PE = D + E exp((TOT−C)/F)

D and E are chosen to match value 
and derivative. 

Hi fit range: 75−650 
Lo fit range: 200−600 

At high end, function is 
   A+B*log(1+(TOT−650)/C)

A,B,C selected to match fit region with
function fixed at 3.8 for HiTOT=1000.
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Current Status
Nov 2001 laser calibrations complete:

a) Cross check against ADC
     b) Look for PMTs with irregular spectra in data.
 c) Check filter wheel calibration with ADC.

d) Use spectrum calibration to fill in the gaps.

1999 and 2000 Calibrations:
a) 2000 calibration nearly complete.

 b) 1999 calibration still needs to be done.

Outrigger Calibrations:
a) We have calibrations for all outriggers with the exception of
    801−816. 
b) About two thirds the calibrations are from the laser data. 

   c) The remaining channels were calibrated by matching their spectra 
    with a model outrigger spectrum from well calibrated outriggers. 
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Current Status (cont.)
Timing Calibrations:

a) Nov 2001 laser timing calibrations nearly complete (Liz)
b) Outrigger slewing complete.
c) Need T−PEDs for outrigger. Will get from paddle data.

Need to rewrite CalibrateRaw() to automatically load correct calibration
files for a given run.

Plan to have frequent calibration revisions to address changes in the 
detector and irregularities in the data. We will need improved revisions
control.
     a) Unlink calibration versions and software versions.

b) Add calibration version info to subrun header.
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Current Status (cont.)
The laser needs love:
    a) Monitor pulses!
    b) Automatic zeroing of filter wheel.
   c) More automation/stability.

d) Real time data quality monitoring ==> Real time calibrations
e) Track calibration trigger time shifts. 17



4 Timing Calibrations - Liz Hays
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5 PE Calibrations with ADC - David Noyes
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6 Outrigger Overview (Current Status, Coming

Schedule) - Tony Shoup
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Status & Schedule for Outrigger Construction

Shoup − 1

What’s been done to date?

The inner array (66 tanks) completed

Installed, filled, light sealed, surveyed

All working well, including fibers

Progress on outer array (105 + 5)

HV cables run to each outrigger

Optical fibers run to each outrigger

Received all 105 tanks

Assembled and delivered 54 Tyvek sets

All pmts have been modified with PVC fittings
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Status & Schedule for Outrigger Construction

Shoup − 2

What needs to be done for completion?
Finish another 60 Tyvek sets & deliver to Fenton Hill
Solder pigtails on UCI pmts
Deliver pmts and support materials to Fenton Hill
Deploy the tanks

Place tank at site
Install Tyvek
Install pmt (includes assembly of pmt/structure)
Fill with water
Seal and cover
Terminate fiber

Insert into data stream
Survey and calibrate
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Status & Schedule for Outrigger Construction

Shoup − 3

Labor needs for completion?

At UCI:  (total 160 hours)
Finish Tyvek sets − 120 hours
Attach pmt pigtails − 20 hours
Process pmt support materials − 20 hours

At Fenton Hill:
Tank Deployment: (total: 2.0 * 110 = 220 hours)

Tank placement and cleaning − 0.5 hour
Install Tyvek                           − 0.25 hour
Install pmt                               − 0.33 hour
Water Fill                                − 0.25 hour
Fiber termination                    − 0.25 hour
Cover                                      − 0.25 hour

} ~2.0 hours
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Status & Schedule for Outrigger Construction

Shoup −4

Labor needs for completion?  (continued)
At Fenton Hill (continued):

Insert into data stream

Spark gap installation                  − ??.? hours?

Install connectors at spark gaps
and in counting house                  − 55 hours

Connection to data stream           − 1 Day?

Survey tank positions                     − 3 Days?

Calibrations (laser & paddle?)       − ??.? Days?
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Status &  Schedule for  Outr igger  Construction

Shoup − 5

Schedule?

At UCI:

160 hours − Should be complete by 4/15/02

At Fenton Hill

275 + ?? hours

Depends on available labor  and weather

Fiber and PMT installation requires tech. work

I plan to be at site 1 week in April, May, & June

Bottom line − should have outer  array completed
before end of summer !
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7 Zap Box Test Results - Don Coyne / Michael

Schneider
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8 Outrigger Software Reconstruction - Led by Brenda

Dingus
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9 Data Storage Options - Andy Smith/Frank Samuel-

son
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Answer:

They are all dead.
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Milagro Data Rates
Total RAW compressed rate for all data = ~260GB/day

Data written to tape:
    SAVE 50 GB/day
    Crab        15 GB/day

Mrk421 17 GB/day
Mrk501 17 GB/day
Moon 10 GB/day
Sun 10 GB/day
REC 3 GB/day
Single Hadron 1 GB/day
GRB 3 GB/day

                                  −−−−−−−−−−−
              126 GB/day   =  3.6 Tapes/day
                                      46 TB/year   = 1314 Tapes/year 
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But I heard that disk is really really 
expensive?

Answer: It was, but no longer.

Today’s Prices:

DLT $51/35GB = 1.46 $/GB

Maxtor 160GB IDE HD:  
  $270/160GB =  1.68 $/GB

If the trend of the last 8 years
continues, the price of disk will 
drop by 2.22 times per year, while
the price of tape will remain 
almost unchanged.
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 Plan for a Disk Archiving System
Build semi−portable disk arrays:

9 x 160GB disks
RAID 5 (8+1) to maintain data integrity
Use low cost firewire disks for portability
Linux software RAID5

COST:                 
   
  Disks 9x$270          $2430 
    Firewire interface  9x(35−80) $315−$720

Case and Cables 1x$150            $150
                                                           −−−−−−−
                                                       $2900−$3300 or 2.3−2.6 $/GB

Capacity: 1280GB    (~10 days or 37 tapes)
Access speed: 15−45MB/s
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Transportation of the Data from the 
Milagro Site 

Construct a large (>~4TB) data buffer for the Milagro site.

Data will be copied to the data buffer and a 1.3TB disk array.

When the disk array is full, it is transported to the lab and attached to a
computer.

The integrity of the data is then verified. 

The the data is then removed from the buffer at the site.

Disk arrays will be changed about once every 10 days. 
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Data Storage

Attach 6 disk arrays to each computer.

One rack can hold 18 arrays.

About 1.5 to 2 racks are needed to store 
a year of data.

Similar space requirements to 
tape storage.
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But I heard that disks are not an 
"Archival" medium

You heard wrong.

Tape are much less reliable than disks. 
Their magnetic surfaces are exposed to 
the atmosphere and subject to deterioration. 

Disks continuously verify their contents.

Disk arrays are redundant.

High speed access allows us to easily copy
the data to a new media in the future.
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What Could Go Wrong?

Disks are much much much much much more reliable than tapes for 
data storage. However there are several failure modes unique to disks.

What if a disk fails:
       The RAID5 array can survive a single disk failure. In the event of 

  a failure, the contents of the array can be written to a "hot spare"
        disk array.

Correlated failure modes:
      1) Power spikes, Lightening: protect disks with the high quality 

     UPS’s. 
      2) Mechanical damage: Don’t tip over the shelf!
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A Final Point on the Cost

Tapes are defined by UMD purchasing as supplies and are subject to a 
26% overhead charge:

          DLT Media cost:  $1.46/GB  −−−>  $1.84/GB

Disk arrays and computers are overhead free.
  
          Cost of disk Media:                          $1.68/GB

          Cost of a firewire  disk system:     2.3−2.6 $/GB
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10 VME Trigger Card - Erik Blaufuss
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11 Muon Trigger Cards - Greg Sullivan
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12 New DAQ Sytem - Erik Blaufuss
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13 The Myths of Sysiphus: of Lasers, Glass, and

Water - Don Coyne
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14 Galactic Plane Update - Roman Fleysher
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15 Sun Shadow and Wimp Analysis - Lazar Fleysher
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16 Search for Active Galaxies - Wystan Benbow
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17 The Moon - Frank Samuelson
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18 Top Down Rejection - Frank Samuelson
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19 Neural Networks - Xian-Wu Xu
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20 Gamma Hadron Separation
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21 Summary of Online Analysis Pre-Meeting - Mag-

dalena Gonzalez
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22 Very Short Burst Search - Andy Smith
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Sample E−mail Notification
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
TITLE:             MILAGRO BURST POSITION NOTICE
GRB_DATE:          12258 TJD;     1105723392 DOY;    MM/DD/YY
GRB_TIME:          89040.649866 SOD; {24:44:0.649866} UT
GRB_DURATION:      39.81072 SEC
GRB_MIL_RA:        18.1 DEG {01h:12m:00s}
GRB_MIL_DEC:       72.6 DEG 
GRB_SIGNAL:        18 EVENTS
GRB_BACKGROUND:    1.96619 EVENTS
GRB_SIGNIFICANCE:  4.70085e−12 (pre trials); EST ANNUAL RATE: 9.115688
GRB_MIL_ZEN:       39.5 DEG
COMMENTS:          Test Message
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
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GRB Candidate Plots

GRB Candidate:

JD = 52299
DT = 1.0s
RA = 321.8
Dec = 52.2
Nev = 11
Back = 0.892
Prob = 1.03E−11

Will make plots like this
available in real time to the
shift person and friends via the
monitor web page.
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23 Moon Paper - Cy Hoffman
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24 Water on the Cover - Peter Nemethy
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25 PMT Deaths/Repair Plans - Cy Hoffman
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THE END
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