The DO Muon System

Markus Wobisch, Fermilab

March 3, 2003 — Shifter Tutorial

® The Hardware
® Control Applications

® Troubleshooting




The DO Muon System
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The Muon Subsystems

Central Muon System:

Forward Muon System:

Trigger:

WAMUS — Prop. Drift Chambers (PDTs)
Central Scintillation Counters (CSC)

FAMUS — Mini Drift Chambers (MDTSs)
Forward Scintillation Counters (FSC) — Pixels

L1 Muo
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Hardware Locations

® Readout crates: Movable Counting House 3rd floor (MCH?3)

® High Voltage power supplies: Movable Counting House 2nd floor (MCH2)

(shifter may need to powercycle those crates, e.g. after a power failure)
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Tasks during muon shift (1)

® general
DO data taking — as efficient as possible
read documentation / get used to control applications
know potential problems
be aware of what’s happening around you ...
relevant events — electronic logbook

® shift begin
previous shifter — current status
recent problems / special situations for specific subsystems
shift captain — general DO status
make sure that all control applications are running
and check that no (unknown) errors are present
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Tasks during muon shift (2)

® at the begin of a store
after store scraping is completed: ramp Muon high voltages to 100% (full)

® at the begin of a new run
start 'muo-examine” and the "histo” program
start to fill out the muon run checklist for the new run

® whilearunisin progress
keep an eye on the alarm display / check the muo-examine histograms
regulary / check the resource monitors for the subsystems

® at the end of arun
archive the histograms in the electronic logbook
after you have prepared everything for the new run:
complete the checklist for the last run
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Tasks during muon shift (3)

® at the end of a store
after the shift captain has informed you that the data collection is
completed: ramp all muon high voltages to STANDBY
(yes: the PDT pads the standby value is equal to full value!)

® in between stores
keep the system running
check for problems during zero-bias run: run muo-examine
while waiting on the next store check the accelerator status
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Control Application for the Muon System

documentation
on the web —

Logbook
Readout Client
Alarm Display
HV display

Resource Monitors

[F=" Netscape: DO Muon System Group Homepage
File Edit VYiew Go Connunicator

Heto |

" Back  Forward Reload Hone Search Netscape Print Security  Shop Stop

J D0 Run II Operations Huon Systen Group Page Huon Call List Beans Division Notification DZero - At Hork Set Farn Configuration Control Roon Loghook

w§ " Booknarks A Lacation: fhttp://uwu-doonline. fnal. gou/uwm/groups/nuo/

/@ was

Related

WHAT TC DO DURING MUON SHIFT
® in general

< make sure that the DO data taking is as efficient as possible: Therefore
O read the available documentation
O get used to the control applications
O be aware of potential problems so that you can quickly find solutions
© be aware of what's happening around you
© make sure that relevant events are written info the electronic logbook (either by yourself - or by experts
who are working on a system)
Call List
Muon Shifts
Accelerator Status

® at the begin of your shiff

O talk to the previous shifter about the status of the muon system - leam about recent problems and whether
there are special situations for specific subsystems (and how to handle these!)

© talk to the shift caption about the general status of the data taking for DO

© go to the electronic muon loglook, log in and make a comment that you are now on shift and what's the
current situation

© check on all three monitors that all control applications are running
check the list of all control applications - and how fo start them.

muo examine
glectronic 10gbook

= gt the begin of a store
© after the shift captain has informed you that the store scraping is completed:
ramp all Muon high voitages te 100% (full) - @ description of the HV GUl is here
© check that the POT pulsers are off - see here how to check the PCT pulsers
8 gt the begin of a new run
© check on the "COCRMON" window that the run has starfed and is actually collecting events
O start 'muo_examine® and the "histe" program - find out here how to run "muoc_sxamine® and ‘histo”
o starf to fill out the muon run checkist for the new run
® while a run is in progress
© keep an eye on the alarm disploy
© check the muc_examine histograms regulary
© check the resource monitors for the subsysiems

= gt the end of a run

© save and archive the histograms in the slectronic logbook and add a printout to the run checklist
O complete the checkist for the last run (after you have prepared everything fo the new run)

® gt the end of a store
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The Muon Shift Documentation on the Web

® purpose:
provide basic knowledge about the muon system
and the muon control applications that helps
to identify and locate problems.

® only very limited: solve problems

® real problems:
shifters task: call/page experts!
all decisions have to be made by experts
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The Electronic Logbook

Important. communication

between shifters
and experts

all relevant events
— logbook

make sure that experts
make notes about
their work

practical aspect:

only use .jpg pictures
smaller storage size
faster remote access

(DP43 and DP46 also show oscillatin

en in PDT HY DP45 (pad MV for PDTs 147/247).
the pad HY oscillates with a frequency

pictures:

~ wse JP& fbrl'hut
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The Readout Client (1)

GUI layout corresponds to
physical layout of the
readout crates in MCH3

overview on the
muon readout status

indicates:

readout errors (red)
and/or deviations from
the default configuration
(yellow)

File Controls ‘e

GS 0x30
Sauth MDTs
[FHISHY
diolmuo24.
Fort 2017

GS 0x31
Harth MDTs
(MBI
d0clmual3
Port 2016

open window
for crate 0x23

W Aute restart on W dagAl connection on

GS 0x32
South Fixels
{FMSS)
dlolmug22
Paort 2020

Muon Readout Crate Control and Monitoring

GS 0x34
West Top PDTs
{CMWTP)
dOalmual i
Paort 2023

More...

GS 0x38

East Top FDTs
{CMETP}
diolmuat2
Fort 2026

ore.. |

'- B

GS 0x33
Morth Pisels
(FMNS)
dlolmuai?
Port 2021

GS =35

‘West Side FOTs
{CHWSF)
d0olmuo2s
Faort 2024

GS 0x39
East Side PDTs
{CMESP)
dOolmuo25
Part 2027

GS 0x3b

East Scintillators
(CMESC)
d0olmuai]

Fart 2030

LRt

dlolmuoZ?
Faort 2025

GS 0x3a
East Bottom FDTs
{CMEEF}
d0olmuo23
Fort 2028

GS 0x37
‘West Scintillators
(CMWSC)
d0olmuolE

Fart 2031

G5 0x16 G5 0x1%

L1 Central L1 tanager

{LIMUCY (L1 MTHI)

dbolmuals dlalmua2]

Fart 2011 Fort 2013
More... I More...

G5 0x17 GS 0x18

L1 Marth L1 South

(L1 MU (L1MUS)

d0oimuol & dloimuo30

Part 2012 Paort 2014
More... More...

GS 0x14 GS 011

CFTIFS Mariager Lurnincsity

(L1CTM} (LLIN}

d0olmuo03 dOolcti40

Part 2035 Port 9999
Fare)., Fore).,

Click to Click to
Enahle Enahle

— access to detailed information for single readout crates)
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The Readout Client (2)

Muon Readout Crate Dx3a
Geographic Sector 0x3a

readout status of L s neeen s

Last Status Change: Sun, 02 Mar 2003 17:22:10 CST Divect Crossing Number: 0x3f
1 | t Ewvor Message: Mo Errors Simulated Tum Number: 0x33a0
SI n g e m u 0 n C ra e MFC Status: 0K Simulated Crossing Number: 0x3f
SBC Status: 0K FIFOQ Turmn Mumber: 11 Sync
SBC DOME Count; 40523 FIFOQ Crossing Number: In Sync
SRQ Comnt: 40523 TFW INIT Exror Message: Mo Errors
L2 ACCEPT Cownt; 40523 SRQ Error Message: No Errors e 2 _

after crash: STOP and START st SR oo y L

check field (1.) to identify the

I~ = Ef g | I I

Status: ok I oK ok
L ]

section which caused the crash  mees oo
h XN {Al.): In Syne In Sync In Sync In Syne

t t 2 16-bit Length: 10 10 10 10
n O e e e rro r m es ag e ( - ) clsn?(:w: 0300 %900 0x900 %900
0B: 1B: 2B: 3B 4B: 5B 6B: 7B 8B 3 9B 10B: 18

. ] B I _-l ] ) I 2 = ] I

not responding or strange o bt xR L
TH {MFC-FE}: In Sync In Sync In Syne In Sync In Sync In Sync In Sync

H . XM (MFC-FE}:  In 5 In & In 5 In 5 In & In & In &
behaviour: REBOOT crate i e i or A e

16-bit Length: 10 10 10 10 10 10 10
CSRLOW:  0x800 0800 0300 0300 0800 0900 0900

(if this does not help call expert)

excluding sections when they crash at the first event: only after contacting the experts!!
STOP readout — disable channel — “Load Setup to MFC” — START again

when excluding channels: they also must be excluded from L1 and L2
later, when including: don’t forget to include in L1 and L2
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The Muon Alarm Display

~-w Alarm Display [=[m][]
File View Settings Help

Group Name . MAJOR | MINOR | INVALID | DISABLED | GoOD |
Run Pause 0 0 B 0 0

HV 0 o 232 0 284 1

MDT . 0 | 0 | 0 | 0 | 0 |
PDT click o | o | 3 | o | o |
SCINT 0 0 1 0 4

L1 0 0 0 0 1

PROC 0 4 0 0 0

All Muon 0 | 236 | 14 | 284 | 6 |
Status:|Connection to server started

check regulary

often: the simplest way to identify problems

e.g.. when low voltages are not at their default values
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The Muon HV Display (1)

-~ HV Global Monitor Display — V2.1 OIIES
f. t File Yiew Help
Irst page. h Rick — Rack— M217 | Rack- M218 |
overview on all channels C @Hﬁ‘%dﬁs '8 MUOscintA Layer| [8 MUOMDT
o[1[2]3[a]5] |o]1]2]z[4[5]| |o]1][=2]2]4]5
] P 7 T T
for all muon subsystems | =EZE=E
(more details: : T HE AT
. B EE
) B e
click on channel name) 'Fu"_ "¢ [Muo rprgwired [ [MUO Pixel A North| [ CMUO Pixel A South
0|1 3 "o|1]2[3]4]5]|[o]1]2]3]a]s
T ) T T O | I
s |
EmmmEmm mmEEmm
left column: BHHAEE| HEFHFERT
E === E | mE = E
: 0 t _
green' 100% sian O Scint C Layer| (D [MUO Pixel B North|| [ D [MUO Pixel B South
. o[ ]2]z[4a]5]l|o]1]2]38]4als]l|o]1][2]3[4]5
yellow: standby e e el e oo e ow ol e = = S
T EllE T = ElT R
i SEECECRCECED SomnESESEcES) EEesmcEcEee:
T EEllE = = el E = E =
PR 1| T () | | ) e
P | R | O | T ) | | T
. | E [MUO Scint B Layer| | E [y Pixel C North| | E [MUO Pixel C South
r|ght COlumn ofl1]2|3]4]5] iMLeftclicktodisplaychannels‘iii
PRI T RO R T T | T O . O | . 1 T
' ' d (e
green, if setting corresponds EoEcEcEomam| (- mcEsEcED) R moEoms
: - ST ST T
to nominal Settlng | | Izﬁii
Status:|Reconnectﬁnished
Reconnect | Off | On | Reset | Lock | Unlock |

ramp all muon HV channels by pushing a single button
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The Muon HV Display (2)

two detailed displays: complete infos on single channels

allows to ramp single channels =- helpful after trips

helpful for troubleshooting:
Euo my ANorth | MUO Pixel B North | MUO Pixel C North | MUO Pixel A South | MUO Pixel B South | MUO Pixal C South p g '
|| Changer v_Trif ai V_Max  V.Set V. Read | Read State  Channel V.Trip | Max V.Max V.Set V. Read | Read Stats monitor Volta e and Current
MANO —3413\ 100 | -3200 |-1600.0 -16006| -0.8 | Holding |MAN1 —3412 | 100 | -3200 -1600.0 -1599.9 Holding g
MANE'. 3411 \ 100 | -3200 |-16000 -1600.1 | -09 | Holding [MANZ | -3413 | 100 | -3200 -1600.0 -1599.8 ' Holding .
MAN& 3413 -3200 —lamp ~1599.8  —14  Holding MANS -3412 100 -3200 -1600.0 -1600.1 Holding | for SI n g Ie Ch an n els
MANE —3410 —32 WD‘{-HM-{ —02  Holding MAN? —3414 100  -3200 -16000 -1599.6 Holding |
MENOD _3408 100 20%33_ 216001 -0  Holding |MEN1 _3412 100 | —2200 —1600.0 15998 " Holding
MEN2 -3413 100  -32 ! 005 -0.2 Holding MEN3 -3410 100  -3200 -1600.0 -1598.9 Helding
MEN4 -3404 100  -3200 |-1600.0 -1600.6 ijus —a413 100 | -3200 -1600.0 -1599.8 0.3 _W @24376.0stc MUOC_HVC_DPASNOLT ]
MEBNG -2406 100  -3200 |-1600.0 -1599.8| -04 Holding MBN7 -3410 | 100  -3200 -1600.0 -1599.8 1.1  Holding 200~ (0, 2415)
MCNO -3420 | 100  -3200 |-1600.0 -1600.8| 1.2  Holding |MCNI = D -3200 [-1600.0 -16006 0.7 | Holding MUOC_HVC DP45/CURR
MCN2 | =341 @ 100 =-3200 TW MCNI | -ERLIGK -3200 [ Holding | At -ZIJIJ)
MCN4 | —3417 | 100  -3200 MCN5 hﬁ) 1600 s" -1.0  Holding | CI'C.K 'h:
MCNE -3425 100 | -3200 |-1600.0 -1599.5 @"ﬁ-’_ —3z§ t\'lsgse T”Wnn_ Ch&h e
MASO -3416 100  -3200 -1600.0 -1600.1 MAST 1sasn -13  Holding
MAS2 -3415 100 | -3200 |-1600.0 -1600.3 | -—cs | Holding | MAS3 ﬁPﬂd:m lsons " -1 | Holding | 12 )f-m(lS:
MASS -3414 | 100  -3200 [-1600.0 -1600.4 -0.1  Holding MASS -3414 100  -3200 -1600.0 -1599.9 -0.7 Holding UH I
MASG -3411 100 -3200 |-1600.0 -15954 -0.8 Holding MAS? -3415 100  -3200 -1600.0 -1589.3 -24  Holding
MBS0 -3416 | 100  -3200 |-1600.0 -1599.8 | 03 Holding MESI -3418 —szoo [-1600.0 |-1600.3| —0.6  Holding
MBS2 -3417 100  -3200 -1600.0 -1600.3 —0.6 Holding MBS3 —341:“$ maﬁ!tura Holding |
MBS4 -3417 100 | -3200 |-1600.0 -1600.8| -0.7 Holding Mass 3416 Z3200 . Holding o4
MBS6 —3416 | 100 -3200 |-1600.0 —1589.8| —-0.2 @ Holding —3419 Ehmm -1599.9 -25  Holding \_l
MCS0 -3415 | 100  -3200 [-1500.0 -1600.5 0.3 Holding MCSi -3413 | 100 | -3200 -1600.0 -15006 03  Holding | " : )
MCs2 - —3415 100 | -3200 |-1600.0 -1599.1 0.3  Holding McS3 -3420 100 | -3200 -16000 -1601.0| 02  Holding | -10 -8 -6 -4 -2 16:10:28
MCs4 ~3415 100 | -3200 |-1600.0 15996 0.0  Holding MCS5 ~3418 | 100 | -3200 -16000 -16006 -0.8 Holding | (16:10:24, 19 {Seconds), Herfe, B2
MCS6 3416 100 3200 -1500.0 —15?‘. ~12 | Holding MCS7 -3420 100  -3200 —1600.0 -1599.8 3.1  Holding |j + o Cht:mge x_wls
Stn‘ms:| »
Reconnect | Offline | oOniine | off | ﬂ Pause | Resume | Lock | Unlock | Reset |$ q“ c‘nh.
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The Resource Monitors for the Subsystems:
WIDRES

Muon MDT Resource Monitor Display |

ADT Mam  +5 (V) e > M Termp Y Tamp Status
MAET 4.95 : ‘ 2558 0,00 Mermal
MNAWT 4.94 -~ : 26.186 29.07 Marmal
MNAWE 4.94 : E 22.97 29.07 Marmal
MNAEER 4.95 = : 256 2791 Marmal
NMEET 4.95 = ‘ 27.13 S|k Marmal
MNEWT 4.94 = 5 25.00 0.00 Mermal
NEWE 4.94 = E 23.74 26.65 Marmal

Unique way to get NBEE 4.92 - - 2297 | 2655 | Normal

detailed information - ' T
on subsystem status news [age | - 2054 | 2326 | Horma

MCER 4.94 = : 23.08 25 hE Maormal

Status:l

Reconnect |

= always check after readout crashed to identify source for an error
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The Resource Monitors for the Subsystems:

PDTs

-~ Muon PDT Resource Monitor Display — BEE
File Yiew — Help
Octant 0 | Octant 1 l Octant 2 | Octant 3 l Octant 4 | Octant 5 l Octant 7 |
. PDT Name +5 Digital +5 Analog -5 Digital -5 Analog Pressure Temp Status Control
grey fields: Layer A
. . MUG_PDT_016 492 5.26 -4.98 =541 362 31.2 Normal | Normal | Clear | Reset|
no Commun|cat|0n on 1553 MUO_PDT_026 4.98 5.07 -4.98 -548 3.81 17.6 Normal Normal | Clear | Reset|
. . MUO_PDT_036 498 5.26 —4.95 -5.38 3.81 23.6 Normal Normal Clear | Reset
— indicates Layer 8
MUO_PDT_106 5.05 546 =5.01 =5.54 118 18.0 Normal Normal Clear | _Rese_t|
Often that a P DT MUC_PDT_118 5.15 5.52 —4.98 —5.54 0.10 24.0 Normal Normal | Clear | Reset|
MUO_PDT_136 518 549 —4.98 =548 4.99 24.8 Normal Normal Clear | Reset
1 1 MUO_PDT_146 5.05 5.58 —4.95 -548 1.38 19.2 Normal Normal Clear | Reset
IS not responding =
H MUO_PDT_206 508 5.49 —498 —551 0.70 27.2 Normal Normal | Clear | Reset|
(n eeds powerCyCI I ng) MUO_PDT_216 498 548 —4.95 =545 0.99 21.6 Norm Normal Clear | Reset |
MUO_PDT_236 4.88 5.49 —4.98 —-5.45 1.18 19.2 Normal Normal Clear | Resétl
MUO_PDT_246 492 5.49 -4 .95 -560 0.30 1564 | Normal Normal | Clear | Reset]|
17 7 . . r ®
hidden” buttons: click for more info
give detailed info on alarms Status:|
Reconnect | Clear | Reset
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Running MuoExamine and Histo

Address error in CHSC fddress error in FHSC Events rejected Mmd Y Taps Leverrodd time)s A-al

ik 1 il
led
0.5 0.5 0.5
5000
1] Q 1} Q
TR B0 B2 B4 26 83 200 400 BOO 00,6 B R0 R h o 5 10 15
Address error in CHMSC Address error in FHSC Events rejected hit maps (evertodd time): AL
ﬁT wire vs mod: A-lawer Fit maps {eventodd timel: B-la PIT wiry PIT wire vs mod: C-laver
2000
2000
2000
1000 1000
0 90 0
0 10 o 30 40 4 0 10 20 30 40
hit naps {eyendas=rmmmi ] == TIE imsls [
SC hits per octant: A - B -C CHSC A-laver Hits CHSC B-lawer Hits CHSC C-layer Hits ALl CHMSC times (ns)
- . 000
Examine 20351 Sun 08:57 ] 200 2000
4000
I querences Windows Help - e 2000
e 2000 1000
Current Category stogram.r”Ntup & g/ Contral o o o o
= -+ |||\|||\|||H||‘|||\|||H | B P LA BASE) manks st L
MUD_EXAMINE_2002  —t 5 10 15 20 -200 -40 =20 0 20 40 =100 ] 100 -B0 0 B0 100
AL h'H—L by - B - € CHSC F\-latﬁ;% LHEC R—Im% CHSC C-layer Hits f11 CHSC times
L
e EBDHES ']]T Octants hit map A-lager(N+SHDT Detants hit map B-layer(M+S)DT Octants hit map C-layer(N+5) MDT ALl Octants Times MIT EfFiciency Northtouth=y

4000 4000 Bed
LatTuli] ded
2000 2000 50
Zed
O L Eamm s ! e o A A O ol
05 10 1§ 0 5 10 1§ 9 5 0 g5 012345678

T Octants hit ma

F-Llayer (M+ HIT Octants hit map B-layer(M+S HDT Octants hit map C-laysr{M+£ MDT ALl Octapts Time: HOT _Ffficiency Morth+Sou

JFEChit map R*layeMp B-layer (M5) FSC hit map C-layer (M+5) FSC ALl Dotants Times
£ 1000 400
] 2000
2000
I Show User Id or HEOOK D Nunikg 1000 500
| ]
I Show Tata Type O~ o oFrrrr e c.‘.|.‘.._..‘|
- = : 0 5 10 15 0 5 19 15 0 5 10 ila; 100
\u'lewl Wiew Hultiple . . .
e C hi fi-layer (H+5) FSC hit map B-layer (M+5) FoLhit map Colayer (H+S) FSC F\ll Uctant
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Checking Muo-Examine Histograms

Some errors are easy to spot:

FSC hit map C-layer (W) FSC hit map C-layer (N+3)

1000 400

G0 200

TT I T TT I 1
0 5 10 15 ] 5] 10 15
FSC hit map C-layer (N+5) FSC hit map C-layer (N+S)

good ba.d

Really helpful if shifter can identify such deviations
If you see such deviations — immediately page experts!!
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“frequent” errors

® HV failures
trips — reset & ramp again (a few times)
= call expert

® crashes of readout crates — always the same section
= call expert / probably bad section has to be taken out of the readout
Important: this section also has to be excluded from L1 and L2
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conclusions

® operations of the muon system becomes more and more stable
big progress after January shutdown

® allows shifters to concentrate on “details” +» absolutely necessary to
guarantee operation at high efficiency

® Dig progress with shifters documentation
still not “complete” — but is constantly improved

® feedback from shifters has helped to set up documentation
= Important for future progress

® in the near future:
merge muon and calorimeter shifts
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