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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



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



3 Calibration Overview - Andy Smith



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

400

800 1000

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.
¢) 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.
¢) The remaining channels were calibrated by matching their spectra
with a model outrigger spectrum from well calibrated outriggers.



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.



Current Status (cont.)

The laser needs love:
a) Monitor pulses!
b) Automatic zeroing of filter whed.
c) More automation/stability.
d) Real time data quality monitoring ==> Real time calibrations
e) Track calibration trigger time shifts.



4 Timing Calibrations - Liz Hays
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5 PE Calibrations with ADC - David Noyes



ADC
ﬁ?f@ﬁp.’)o?

W Use ADC calibarhon a5 & check onfimpmue
hyer pe calibndion
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_ : Constant = 3.036e+04 + 101
e —— Mean =428.7 + 0.005338
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6 Outrigger Overview (Current Status, Coming
Schedule) - Tony Shoup



Status & Schedulefor Outrigger Construction

What’s been doneto 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
* Recelved all 105 tanks
» Assembled and delivered 54 Tyvek sets
» All pmts have been modified with PV C fittings

Shoup -1




Status & Schedulefor Outrigger Construction

What needsto be donefor 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
* |nsert into data stream
» Survey and calibrate Shoup - 2




Status & Schedulefor Outrigger Construction

L abor needsfor 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

* [nstall pmt — 0.33 hour

* Water Eill — 0.25 hour } ~2.0hours
* Fiber termination — 0.25 hour

*» Cover — 0.25 hour

Shoup - 3




Status & Schedulefor Outrigger Construction

L abor needsfor completion? (continued)
*At Fenton Hill (continued):
° |[nsert into data stream

» Spark gap installation — 7?2.7 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?) - ?2.? Days?

Shoup -4



Status & Schedulefor Outrigger Construction

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
* | planto be at site 1 week in April, May, & June

» Bottom line — should have outer array completed
before end of summer!

Shoup -5



7 Zap Box Test Results - Don Coyne / Michael
Schneider



SNIRIS pue 183 I saxog yieds

200Z'92:] SunadN OISB[IA



29

|
:

k/j

- !—
f’ I'lﬁrl-

i m

““‘““'.

.. From Deor
Plastic Shield
'
Ground to Fence

— .







nzs
ueys sad asnoH 24

5% ®og

Ot $ AHS Kg

0F$ Ak 440

Ob$  0DEZ 440 JEUSIER

22U24 01 pUnoIn

LIS JesH

1N0O AHS

NI AHS

«8 12

- M2 Tl/ﬂ

buisnoy debyieds 9buis

L1 7N S



























99 2q [[TM IjdueIp WoNoq Iy I,
1 0] S203 W31 Y [,
(..12)awes Y] sAeys 1d1auretp doy ay J,

SUOISUAUWIIP T Ul Iv Sasuey)

apeisdn 9[jjeg OISe[IN






8 Outrigger Software Reconstruction - Led by Brenda
Dingus



Outrigger Software Reconstruction Discussion
02/11/02

At SAGENAP we claimed that with 170 outriggers, we’d be able
to detect the Crab at 5 ¢ in 3 months.

Simulation: Tol'e
Outriggers at fixed z are included
Single muons in outriggers are good test of MC
GEANT4 will be used to get differentz & leet, $:'mn

Calibration: ftfer;, M 'Pawuft

Core Fitter: T Y

Fast online algorithm y i
Better algorithms for source files? Y
Angle Fitter: T.,.

Curvature correction ¢ Y
Separate orcombined with the pond And
Nfit vs Nhit criteria (chi cuts) E., Z

Energy Fitter:
Background Rejection for distant sources G“VM .
Determining Highest Observed Energy
Determining Spectral Index

Outrigger data exists for GRB010921
0.45 so E < 150-200 GeV
Outriggers useful for long duration upper limit?

Y‘ ‘le "o wm



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



They are all deaqd.



A B

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
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But | heard that disk isreally really
expensive?

Answer: It was, but no longer.

1994

1996

1998

Iﬂ-l.]l

2004

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.



Plan for a Disk Archiving System

Build semi—portable disk arrays:

O x 160GB disks

RAID 5 (8+1) to maintain data integrity il 1
Use low cost firewire disks for portability i
Linux software RAID5

COST: g

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



Transportation of the Datafrom the
Milagro Site

Construct alarge (>~4TB) data buffer for the Milagro site.
Datawill be copied to the data buffer and a 1.3TB disk array.

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

The integrity of the datais then verified.
The the datais then removed from the buffer at the site.

Disk arrays will be changed about once every 10 days.



Data Storage

&

Attach 6 disk arrays to each compuiter.

One rack can hold 18 arrays.

About 1.5 to 2 racks are needed to store
ayear of data.

&

Similar space requirements to
tape storage.




But | heard that disks are not an
"Archiva" medium

Y ou 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 datato a new mediain the future.

MaxSafe uses idle time to read
data from the disk and ensure that
it is error free. If an error is
found, the on-board ECC is used
to correct the data. The data is
then re-written to a different spot
on the disk.



What Could Go Wrong?

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

What if adisk falls:
The RAIDS array can survive asingle disk failure. In the event of

afailure, 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!



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



10 VME Trigger Card - Erik Blaufuss
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11 Muon Trigger Cards - Greg Sullivan



Milagro Trigger Upgrades

* Motivation for trigger upgrade
— Operational reasons
e Multiple trigger types
* Pre-scaled samples
* Trigger monitoring
 Calibration triggers
g =

— Physics Reasons
* Reduce non-shower events at trigger
* Decrease threshold
— Improve GRB sensitivity
» Cosmological distances
» Need lowest possible energy

Greg Sullivan Milagro meeting 2/11/02 1



Functional Diagram of Trigger
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Greg Sullivan Milagro meeting 2/11/02 3



Trigger Slave Card
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Greg Sullivan Milagro meeting 2/11/02




Full Trigger System with Master &
Slave Cards
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Greg Sullivan Milagro meeting 2/11/02 2
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Summary

* Operational benefits to trigger card
— Muluple Triggers
— Flexible triggers
 Risetime cut for free
e “High threshold muon veto”

— Trigger Slave Cards
 Cards in production
— Programmability
* Muon, Outrigger, Air Shower
~ Best Algorithm?

Greg Sullivan Milagro meeting 2/11/02




12 New DAQ Sytem - Erik Blaufuss



The New DAQ System
Erik Blaufuss
University of Maryland

* Why?
* Where are we now?
— New PCI-VME bridge

— A rack mounted disk server at UMD
- Software being developed, see Frank’s talk.

* What’s next...



Why?

* Our current DAQ system has some limits:

- Our analysis at the current rate takes all of the CPU
available in Kahuna.

- A more complex core finder or angle fitter can not be
done online.

— Addition of outriggers/ VME trigger will probably
require more complex fitting.

- Recent disk problems with the current arrays
* Service contract on the SGI is expensive
- $10,000 a year



Where are we now?

* Problems with 2.2 vs. 2.4 kernel are resolved

- A new PCI-VME bridge from Struck has been
released.

* Sent me one for a free 8 week evaluation. Works well
e Wa hnnaht ana

T e CC‘U-."\ AR

* Better transfer speeds:

- ~35 MB/sec transfers (DMA)
— 64 bit transfers possible
- Memory maps supported.
* Very responsive support from these guys.

* A new bios exists for even faster performance.



* 3U rack server at UMD now.

- 2x 1Ghz processors
- 1 GB memory
- 840 GB IDE disk array (pogolinux.com)

* Tested with PCI-VME bridge and high disk

loads.

— Performance of hardware raid was troubling.

* Long system delays with hardware raid for VME reads

* Software raid gives slightly slower performance but
without "freezes"

- Probably best to separate the disk array from the
VME readout computer.



Things to come...

* DAQ code freeze is planned to aid move to new
system

* Finish moving VME read out code to new PCI-
VME bridge.

* Get things to the site (Goal: early April)

— Start small, few workers, with similar analysis to
current online

-~ Add more workers as analysis becomes more
complex.



A map of what things might look like

DISK server
2x 1Ghz processors | tape
~1.5 TB of disk Dual 100MB net _
Software/hardware maid

oo

100 M
switch world
sparky
| Workers
1 GB memory 2% 1Ghz PCl
Single nerwork 2 GB memory bridge
small disk Dual 100 MB ethemet
VME crate
fiber




13 The Myths of Sysiphus: of Lasers, Glass, and
Water - Don Coyne



Adventures
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FINE INTERFERENCE PATTERN AT PHOTODIODE
(Laser gress incidenl angle is exactly 0°)

T a4

.39

T

0

2 a M 8

incremental Angle of Laser (milliradians)

1




Relative Diode Ratio
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FINE INTERFERENCE PATTERN AT PHOTODIODE
(Laser gross incident angle is 15°)
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14 Galactic Plane Update - Roman Fleysher
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Cumulative Significance for the Crab Nebulo
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Chi Sq Dist for Fits to Crab Frac Excess vs Time (Various Time Bins)
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Fractional Excess

Fractional Excess vs. Time for the Crab Nebula (21 day bins)
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Mrk 421 Significance Map. 7/20/00to 1/4/02. 1.3 Year of Exposure
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Chi Sq Dist for Fits to Mrk 421 Frac Excess vs Time (Various Time Bins)
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Correlation Between Milagro and RXTE for Various Time Bins
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Correlation Between Milagro and RXTE for Various Independent Time Bins
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Nominal

Coordinates Name Class z Excess Sig. o N90
11014384 Mrk 421 XBL 0.031 5989 + 1244 48 ¢ 7583
16524398 Mrk 501 XBL 0.034 1587 £ 1250 130 3264
14264428 1ES XBL 0.129 —473 + 1229 040 1754
23444514 1ES XBL 0.044 1589 + 1115 l4 0 3068
0033+595 1ES XBL 0.086 —775 £ 932 -08 ¢ 1134
0110+418 RGB XBL 0.096 1115 £ 1244 0.9 0 2851
01524017 RGB XBL 0.080 399 + 518 0.8 ¢ 1134
01534712 RGB XBL 0.022 —468 + 626 ~0.70 785
0214+517 RGB XBL 0.049 141 £ 1111 0.1o 1915
0314+247 RGB XBL 0.054 -501 £ 1112 -0.50 1550
0656+426 RGB XBL 0.059 —1388 + 1234 -11lo 1357
11334704 Mrk 180 XBL 0.046 —139 £ 652 -0.2 0 990
15324302 RGB XBL 0.064 —1240 + 1198 -100 1358
1610+671 RGB XBL 0.067 1099 = 737 1.5¢o 2074
17274502 I Zw 187 XBL 0.055 ~-511+ 1138 -040 1586
1741+196 1ES XBL 0.083 1956 £ 1001 200 3254
1959+650 1ES XBL 0.048 213 £ 793 030 1443
2321+419 1ES XBL 0.059 —1341 = 1241 -1.1o 1386
23224346 RGB XBL 0.098 2404 + 1246 1.9 0 4020
0010+106 III Zw 2 FSRQ 0.090 TI8 £ 775 09 ¢ 1795
0138+398 B2 FSRQ 0.080 —1570 + 1252 ~130 1320

0321+33 B2 FSRQ 0.062 54 + 1239 0.04 o 2071
1413+436 RGB FSRQ 0.090 387 £+ 1221 030 2261
2209+184 PG FSRQ 0.070 1271 + 980 130 2583
12194285 W Comae RBL 0.102 15+ 1165 0.01 o 1924
18074698 3C371 RBL 0.051 112 + 665 020 1166
2200+420 BL Lac RBL 0.069 987 + 1240 08 o 2740
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18 Top Down Rejection - Frank Samuelson
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Log of PEs on the Bottom

Expected vs. Actual PE Values »n Bottom for Simulated Gammas
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Markarian 421 Significance Map
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19 Neural Networks - Xian-Wu Xu
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20 Gamma Hadron Separation
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Milagro Online Burst Page

Update
Search Jobs Status
gt
The Short Burst Search is Running D D

The Medium Burst Search is Running

The Long Burst Search is Running

Search Results
Short Search
Medium Search
Under Construction
Long Search

Under Construction

Search Histgroams
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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



GRB Candidate Plots

GRB Candidate 1

GRB Candidate:

D = 52299 ? i,
DT = 1.0 | S :
RA = 321.8 :, 4 |

52.2 -4 S -. ) oty

DecC
Nev 11 35 30 a5 0"® 0 o0 20
RA (deg) time ()

BaCk — 0892 | Candidate Map | Bin L'Eln‘l.'unﬂcmr':.rll L

Prob = 1.03E-11 B3F T e bbb
l.i EH,‘I{I
| I 200

Will make plots like this k | ]l

available in real time to the e e our R o )

time (5) Hme (s}

shift person and friends via the Bin Light Curve fin) Lisht Curse tcourse)
monitor web page.
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The Moon Paper

I have failed in my effort to get Morgan to complete the updated

(corrected) analysis.

I have changed my approach - aiming for a moon paper containing:

a) Milagrito results on systematic pointing error with confirmation
from the offset moon shadow.
FIGURES: 1. Map of vicinity of moon showing offset in o, d.

2. Expected systematic error from MC (A6 vs 6)

3. Simulated shadow projected onto 0., d axes;

uncorrected and corrected.

4. Map in vicinity of moon after correction.

b) Milagrito results on angular resolution derived from moon
shadow.
¢) Analysis of the moon shadow from Milagro data.
FIGURES: 5. Map of vicinity of moon .
6. Cumulative deficit vs distance from center.
7. Event map rotated according to magnetic deflection

Further results: Energy scale, antiproton shadow.

But getting Frank to complete the analysis is also taking a long
time.



So there must be something fundamentally wrong in my
approach.

I sought input from The Oxford English Dictionary:

moon, n.

c. Typifying a place impossible to reach or a thing impossible to
get. Esp. in phrase to ask (cry, wish) for the moon: to ask or wish
for the unattainable.

I can relate to that.

But it's driving me crazy -

lunatic, a.

1. Originally, affected with the kind of insanity that was
supposed to have recurring periods dependent on the changes
of the moon. In mod. use, synonymous with INSANE;
current in popular and legal language, but not now employed
technically by physicians.

I can relate to that, also.
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STUDY OF THE SHADOWING OF TeV COSMIC RAYS BY THE MOON

R. Atkins,’ W. Benbow,” D. Berley,” E. Blaufuss,’ J. Bussons-Gordo,’* M.-L. Chen,™” D. G.
Coyne,” T. deYoung,’ B. L. Dingus,' D. E. Dorfan,”> R. W. Ellsworth," A. Falcone,™ L.
Fleysher,® R. Fleysher,® G. Gisler,’ M. Gonzalez,' J. A. Goodman,’ T. J. Haines,” E. Hays,’ C. M.
Hoffman*,” S. }wlugenberger,a L. A. Kelley,? I. Leonor,*® J. F. McCullough,2’° J.E. McEnery,' R.
S. Miller,” A. I. Mincer,’ M. F. Morales,” P. Nemethy,® D. Noyes,’ J. M. Ryan,’ F. Samuelson,’
B. Shen,” A. Shoup,® G. Sinnis,” A. J. Smith,” G. W. Sullivan,” O. T. Tumer,’ K. Wang,”" M. O.
Wascko,”® S. Westerhoff,”" D. A. Williams,” M. Wilson,' T. Yang,” G. B. Yodh® (The Milagro
Collaboration)

‘University of Wisconsin, Madison, WI 53706

*University of California, Santa Cruz, CA 95064
*University of Maryland, College Park, MD 20742
‘George Mason University, Fairfax, VA22030

*University of New Hampshire, Durham, NH 03824-3525
“New York University, New York, NY 10003

"Los Alamos National Laboratory, Los Alamos, NM 87545
*University of California, Irvine, CA 92717

*University of California, Riverside, CA 92521

‘Now at Université de Montpellier II, Montpellier, France
"Now at Qak Ridge National Laboratory, Oak Ridge, TN 37831
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“Now at Cabrillo College, Aptos, CA 95003

‘Now at Armillaire Technologies Inc., Bethesda, MD 20817
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"Now at Columbia University, New York, NY 10027

Abstract

The shadowing of TeV cosmic rays by the moon has been observed with data from the Milagrito
and Milagro air-shower-particle detectors. The significance of the observed shadow from
Milagro is >300. These data are used to study the systematic pointing accuracy and angular
resolution of Milagro, and are compared to a similar analysis using the Milagrito detector, which
had a significant systematic pointing error. The shadow of the moon is clearly displaced by the
geomagnetic field, which provides a direct estimate of the energy response of Milagro, and
allows a search for high-energy cosmic antiprotons. The 95% confidence level upper limit for the
ratio of the TeV antiproton flux to proton flux in cosmic rays is ?7%.

PACS: 95.55Vj; 96.40De; 96.40Pq; 96.50Bh
Keywords: Cosmic ray; cosmic ray composition; extensive air showers.

* Corresponding author: Cyrus Hoffman MS H803 Los Alamos National Laboratory,
Los Alamos, NM 87545 USA  Tel.: +1 505 667 5876,

e-mail: cy@lanl.gov.
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Milagro EMS data

Please, enter a date

year Month Day Hour

2002 1

1Choose a parameter to plot

|Gated trigger rate(Hz)
Interior temp. (deg F)
Outside temp (deg F)
|wind speed (mph)
|Rain (inches)
[Humidity (pent)

Set Axis Range (optional)

You have to define all of these or none at all.

Xmin xmax

ymin ymax

[submit

clear

This graph was made with the parameters: month: 1, day: , year: 2002, hour:
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Milagro EMS data

Please, enter a date

year Month Day Hour
2002 1 5

|Gated trigger rate(Hz)
Interior temp. (deg F)
[{Outside temp (deg F)
wind speed (mph)
Rain (inches)
*Humidity (pent)

Flhome a parameter to plot{Set Axis Range (optional)

You have to define all of these or none at all.

xmin xmax
0.0 24.0

min max
y 1000.0 y 2000.0

submit
clear

This graph was made with the parameters: month: 1, day: 4, year: 2002, hour:

" .




Milagro EMS data

Please, enter a date

year Month Day Hour
2002 1 9

Choose a parameter to plot{Set Axis Range (optional)

ated trigger rate(Hz) You have to define all of these or none at all.
Interior temp. (deg F)
Outside temp (deg F) xmin xmax
wind speed (mph) s e
Rain (inches) §
Humidity (pent) YR 1 000,07 2000.0

submit
clear
=

This graph was made with the parameters: month: 1, day: 9, year: 2002, hour:

e
-
4
’
e
-
L
4
-
g
-
-
r
-

=




Milagro EMS data

Please, enter a date

year Month . [)ay2 . Hour

2002

IChoose a parameter to plot

{Gated trigger rate(Hz)
Interior temp. (deg F)

Set Axis Range (optional)

You have to define all of these or none at all.

[Outside temp (deg F) Xmin xmax
wind speed (mph)

Rain (inches) :
Humidity (pent) o -
submit

. clear
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Milagro EMS data

Please, enter a date

year Month Day Hour
2002 1 22

Choose a parameter to plot|Set Axis Range (optional)

Gated trigger rate(Hz) You have to define all of these or none at all.
|Interior temp. (deg F)

Outside temp (deg F) Xmin xmax

wind speed (mph)

Rain (inches)

Humidity (pent) . -

submit
clear

This graph was made with the parameters: month: 1, day: 22, year: 2002, hour:




Milagro EMS data

Please. enter a date

year Month Day Hour
2002 1 27

Choose a parameter to plot|Set Axis Range (optional)

[Gated trigger rate(Hz) You have to define all of these or none at all.
Interior temp. (deg F)

Outside temp (deg F) xmin 5.0 NIAX
wind speed (mph) : :
Rain (inches) X
Humidity (pent) Y 5000 7™ 5000. 0
submit
clear

This graph was made with the parameters: month: 1, day: 27, year: 2002, hour:
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Milagro EMS data

Please, enter a date

year Month Day Hour
2002 | 28

Ehoose a parameter to plot{Set Axis Range (optional)

|Gated trigger rate(Hz) You have to define all of these or none at all.
Interior temp. (deg F)

Outside temp (deg F) xmin oo NMaX
wind speed (mph) ¢ ;
Rain (inches) ;
Humidity (pent) . 1000.0 P 2000.0
submit
clear

This graph was made with the parameters: month: 1, day: 28, year: 2002, hour:




Milagro EMS data

Please, enter a date

year Month Day Hour
2002 1

IChoose a parameter to plot}Set Axis Range (optional)

Gated trigger rate(Hz) You have to define all of these or none at all.
Interior temp. (deg F)
Outside temp (deg F) Xmin xmax
wind speed (mph)
Rain (inches)

Humidity (pent) ymin ymax

submit
clear

This graph was made with the parameters: month: 1, day: , year: 2002, hour:
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25 PMT Deaths/Repair Plans - Cy Hoffman
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Some PMT Repair Numbers

PMT Repairs Made
Top Layer Top Layer Muon Layer Muon Layer
Fischer Repair | "Tube" Repair Fischer Repair "Tube Repair
1999 43 0 273 0
2000 25 20 4 15
2001 0 70 0 16
Present Status Of PMTs
Never Repaired Repaired Presently dead
Repaired w/Fischer w/Tube
Top Layer 292 68 90 42
Bottom Layer 0 242 31 6
Experience with Repaired PMTs
Fischer-years Failures Tube-years Failures
Top Layer 145 S 60 1”
Bottom Layer 650 41 30 1*

* PMTs presently dead. Previous tube failures were all leaks in PVC,

PMT mean-time to failure

Bare Fischer | Repaired - Fischer | Repaired - Tube
Top Layer ~7.5 years 30 years >60 years
Bottom Layer 3 years 16 years >30 years




Possible Future Repair Scenarios

A. Continue as we have been - repair only dead PMTs each year.
B. Repair all dead PMTs plus all bare Fischer connectors in top layer.

C. Repair all dead PMTs plus 1/2 of bare Fischer connectors in top
layer.

Consequences
Scenario # PMTs to repair Downtime Comments
A ~75 shower layer 5-8 days Finish process
~10 bottom layer in 2006.
Continue with
PMTs dying
B ~300 shower layer 20-30 days Very few future
~10 bottom layer PMT deaths
C ~150 shower layer 10-15 days Finish process
~10 bottom layer in 2003.

Must take into account manpower needed for repairs:
Diving
Work in boats

Drilling PVC, installation of tube, soldering, etc.
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THE END
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