


Calmuo Shift Tutorial: The Muon System

Markus Wobisch, Fermilab

December 7, 2004

® The Hardware
® Control Applications
® Troubleshooting

this tutorial can be found on the calmuo shift webpage:
http://www-d0Oonline.fnal.gov/www/groups/calmuo/ under “useful links”
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The DO Muon System
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w The Muon Subsystems

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

Forward Muon System: FAMUS — Mini Drift Chambers (MDTs)
Forward Scintillation Counters (FSC) — Pixels

Trigger: L1 Muo
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w Hardware Locations

® Readout crates: Movable Counting House 3rd floor (MCH3)

® 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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w Muon: tasks during calmuo 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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w Muon: tasks during calmuo shift (2)

® at the begin of a store
after store scraping is completed: ramp Muon high voltages to 100% (full)
cal: download cal_prepare_for_run & free the trigger
check that there are no alarms

® 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 — use checklist GUI
cal: start "cal_examine”, “L1Cal_examine” and the "histo” programs

® while a run is in progress
keep an eye on the alarm display / check the muo-examine histograms
regulary / check the resource monitors for the subsystems
cal: monitor hot cells — Kkill hot cells using “HotCellKiller”
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w Muon: tasks during calmuo shift (3)

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

® 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!)
cal: do not change the calorimeter HV!!l!l — never change cal HV!!!

® in between stores
keep the system running
check for problems during zero-bias run: run the examine programs
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Muon System: Control Applications

webpage: http://www-dOonline.fnal.gov/www/groups/calmuo/

Homepage - Mozilla
| Eile Edit View Go Bookmarks Tools Window Help

.!,; http:/fwww-d Oarm ne.fn_al .gov/www/grou psﬁc;m uof

| Back ~ Foward  Reload Stop

ZhHome | WfBookmarks (fSGl... #WebMail o Calendar £ Radio £ People ¢ Yellow Pages . Download (4 Channels

&l | ¢ Account management — DOCALMUO ‘ . DO Muon System Group Homepage | %

What to do during Calorimeter/Muon Shift G

This page is not maintained for calorimeter. Only the calorimeter paper manual contains information.

® documentation

O I I t | l e We b : phase | calorimeter ‘ muon
# make sure that the DO data taking is as efficient as possible and the quality is high. Therefore:
® experts on-call © read the available calorimeter and muon documentation
in general & get used to the control applications
# shift schedule © be aware of potential problems so that you can quickly find solutions
1 * make sure that relevant information are written into the electronic logbook
. # useful links @ contact expers in the case of problems
Logbook _
g examine programs o talk to the previous shifter aboul the status of the calorimeter and muon systems - leam about recent problems and
E&lectronic logbo: whether there are special situations for specific subsystems and how to handle them
cal & mua run checklist @ talk to the shift Captain about the general status and plans of data taking for DO
at the begin of your shift
* go to the electronic loghook - log in and make a comment that you are now on shift and what's the current situation o
I . ® check that all control applications are running - for calorimeter and muen
# after the shift captain has informed you that the
® Download cal_prepare_for_run (see calorimeter store scraping Is completed:
paper manual) ramp all Muen high voltages to 100% (full)- a
description of the HY GUI Is here
at the begin of a store H
. please select & check that there are no major alams
. a r l I I I S p ay "calorimeter" or "muon”
for a detailed menu
® check on the "COORMON" window that the run has started and is collecting events
* start 1o fill out the run checklist for the new run
at the begin of a new run
® sae calorimeter paper manual ® start "muo_examing" and the "histo" programs
. L
. I I V d I S I a * monitor the alarm display and take actions accordingly
hile i ® check detector operation in calorimeter control programs (see calorimeter paper manualj and muo_examine
WAL 2SR ® monitor the resource monilors for all subsystems
® put obsenvations into the logbook
after the run stops ‘ ® save the and the run checklist in the ic logbook
. | @ siop muo_examine
. I {eso u rCe M O I I Ito rS ‘ ‘ # after the shift Captain asks you to power down
| eihe eadinfastore SR | ustitiaiedie el HV

| [0~ == [ar|
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The CalMuo Webpage

7 Fle Edit View Go Bookmarks Tools Window Help

T TR T |y yre—
Back Forward Reload Stop & itp:powenedoonine. i

7 44 Home | ‘WfBookmarks F4SGL.. £ WebMail £ Calendar £

[ <& |£Accaunt management — DOCALMUO ‘ ¢ DO Muon Systen
|

direct access to all documentation:

how to operate: e’ [

® Readout Client -
® HV GUI ,
® alarm dislay —
information on muon subsystems: >
® MDT / Pixel -
® PDT / Limuo "

.}. &l 2 B8 http.fiww«jl)umme.fnal.gwawfgro}lps,’caJ
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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
(e.g. disable crates from readout)
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The Electronic Logbook

important: communication
between shifters

and experts e o
E) - =

all relevant events == B Ep— i
scheduier | ‘  rousc]

— IOgbOOk % A Ito -- replaced SFE 050, relative SFE 0 in Crate 50 which had 1St cross errors / E_::
T New SFE 022. Dag local looks OK. crS0_6941.root ’ %
_,.mm_lﬂ drag & drop

make sure that experts S

make notes about

their work

practical aspect:

only use .jpg pictures

smaller storage size o5

faster remote access

— sign up for logbook account before your first shift (ask M. Wobisch or DAQ shifters)
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The Readout Client (1)

GUI layout corresponds to
physical layout of the
readout crates in MCHS3

overview on the
muon readout status

indicates:

stable readout

(blue: “Running”)
readout errors (red)
and/or deviations from
the default configuration
(yellow)

Muon Readout Crate Control and Monitoring

File Controls View

G5 0x34

G5 019

‘est Top FDTs East Top FDTs L1 Hanager
(CMWTF) (CHETF (LT MTHE
dnletiz2 dolctiEs doletiEn
Port 2023 Port 2026 Fort 2013
More... More.., More More...
I I I o
GS 035 GS 0x39 GS 0x3b ; GS 0x18
‘est Side PDTs East Sice PDTs East Scintillatars L1 Southy
(CMWSE) {CMESP). (CMEST) {LIMUS)
d0olcti73 dlolcti74 dolctia! clolcti79
Fort 2024 Fort 2027 Fort 2030 Fort 2014
More... More... More... More... More..
I I r I r
GS 036 GS 0x3a GS 037 GS 0x12 GS 0x14 GS 011
*est Bottom FOTs | East Bottom PDTs | West Scintillators Forward Proton CFTPS Manager Lumingsity
o e n wi n dow (CMWEF) (CMEBF) (CHMWSC) (LIFPD) (L1ETH) (LUMY
p dlleti7o d0alcti7g d0alctizz dllctiEa d0oimuata d0alctidn
fo r cra te ox 3a Port 2025 Part 2028 Fort 2031 Port 12023 Fort 2035 Fart 2016
More... More...
Click ta Click ta
I = Enable I = Enable

' Auto restart on' @ dagfl commection o

— press button: More ... to access to detailed information for single readout crates
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readout status of single muon
crate (check status)

after crash: STOP and START
check field (1.) to identify the
section which caused the crash
note the error mesage (2.)

not responding or strange
behaviour: REBOOT crate
(if this does not help call expert)

East Bottom PDTs (CMEBP)
System Status;
Last Status Change: Mon, 06 Dec 2004 21:43:08 CST
Envor Message! Mo Errors
MFC Status: OF
SBC Status: OK
SBC DONE Count; 31526
SRQ Counl
L2 ACCEPT Counk: 31528
TFW IMIT Count; 330
Spurious SRQ Count; 0

1 31826

nA: 14 gy 10 &: 11 4:
L I
Module ID: 0x26 (i 245
= PDT number’ status (28 oK
TH{MFC-FE):  |n Syne In Syne n Sv o
XM (MFC-FE): In Sgric In Sync: | Sy — ne
KM (AILY, I Syne In Syne In Syne \n Sync-
16-bit Length: 1n 10 10 10
CSR LOW: 0x800 0xE00 enab'e (wh ite) 0800 0900
-
disable (grey)
0B 1B: 2B 3B 1B: 5B: ‘BB 7B 98 10B: 118
i | | I o i | I I I i ] ] | |
Module ID:  0x16 536 %108 0x116 %206 %236
Status: oK s oK 0K ok 0K DK
TH {MFC-FE): In Bynic: In Sync In Synic I Gy In Sync In Sy In Sync
XM {MFC-FE): It Syni: In Sync Irv Sy In Sy
oo Shart |/ s@op readout - o n
~bit Lengl I {
cseLOow:  owion 04500 a00 Loaqcanﬁetup 05300 800

Start ftmadii | Stop Aeadout |

Geographic Sector Dx3a
dolcti71

Simulated Crossing Mumber: 0x74

MRCS ection Status

Direct Crossing Mumber: (174
Simulated Tum Number: (0x4313

FIFO Tum Mumber: In Sy
FIFO Crossing Mumber: In In Syng
TFW INIT Ervor Me: sgage: Mo Error

SRQ Enror Message: Mo Err h ?2
TH Error Count:
xufﬂ,c:,-..: error message

to MFC

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 in-/excluding channels: they also must be in-/excluded from L1 and L2

L1: see L1 muo page /

L2: automatically after DAQ shifter has reinitialized Coor
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The Muon Alarm Display

File View Settings Help

__J-..

| major [ mmnor || iNnvAaLD || Ackep || DisaBLeD || coob ||
0 0 | 0 |
37
0

Run Fause
H

MOT

FPOT

|
I
|
I
SRC [
I
I
I

;
i

LT

PROC

Fower

All Muon [ 3

w oo oo |olw
oo lo o oo
- ololo|=lo

8]
8]
1
2]
8]
Fi

=i R B R I R

a9

2 Status: |Connection to server startad

check regulary!!! (keep running below the readout client)

® often the easiest way to identify problems / click on fields for more information

® (1.) Major Alarm = call/page expert!  (while waiting for expert: try to understand)
® (2.) Acknowledge: acknowledge single occurence / fluctuating alarms will return

® (3.) disable: completely ignored / if a minor alarm becomes major you won'’t see it

— never acknowledge/disable alarms without contacting an expert
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The Muon HV Display (1)

HY Global Monitor Display - V2.2 |

File View Start Help

firSt page: Rack - M215 Rack - M217 Rack - M218

. [E ] MUoPDTPads || [ B | MUOScintA Layer || [B 1 MUG MDT
overview on all channels N EN EREN I | Y RN EREN RV || I ERENEYENEN
for all muon subsystems klto
(more details: /ED ﬁ:}g
click on channel name) full = —— et
left column:

green: 100% i | D et st
yellow: standby standhy
red: trip

E | MUQ Scint B Layer E | MUGC Pixel C MNarth E | MUQ Pixel C South
0] ] 2] =] ] B (o (O ] el ot S5 [ E e sl | s

right column:
green, if setting corresponds

to nominal setting
Status: I 2. 3-
@ Lock |  Unlock | off | @p

Reconnect | On |

=- ramp/reset all muon HV channels by pushing a single button (1., 2., 3.)
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The Muon HV Display (2)

two detailed displays: complete infos on single channels

helpful for troubleshooting:

HY Channel Monitor Display - ¥1.20 /

.
Eile Vie Set JPlot Start
vl Yol st Joot 5 — monitor voltage and current
MUO S(inm Layer | MUO Scint B Layer | MUD Scint C Layer MUO POT Pads [1
g .
Channel V.rip |_Max  V_Max W_Set ¥V _Read |_Read State Channel  ¥_Trip 1_Max '_hax YV _Set  V_Read |_Read State ‘ for SI ngle Chan neIS
DWW 5409 75, 42337 | 23375 18 | Holding |Dwoz 5499 o5 4700 | 2350 | 23512 0.1 | Halding
DWo3 5400 5 4700 | 2350 | 23507 | 06 | Helding |DwWo4 5409 | 200 | 4700 | 2350 | 23501 | 0.4 | Helding
DWOS 5489 2 Ija‘vas 01 | Helding |Dwos 5499 B 4700 | 2350 | 23506 0.3 | Helding
DWo7 sabomd, 5 | 23494 | 02 | Holding |Dwos s4va | 200 | 4700 | 2350 | 234956 | <06 | Holding LR
@BBT7.1stc MUOC_HYC_DW28/OLT
DWog 4980 150 | 4700 | 2550 | 23499 0.0 | Heolding [DWi0 qsg4 | 250 | 4700 | 2350 | 23402 01 | Holding {0,4935)
7
oW 4984 | 250 | %700 | 2350 | 23451 [ 04 | Holding |ow12 c,"% IB@re: 20| 2550 | 25099 01 | Holding [ MUOC HVC DWZa/CURR
oW1 3 4982 as 4%00 | 2350 | 23499 <01 | Heldi owis 0 smale-<T am.iﬁ Halding (Dtsfa) __
- % 4000+ [MUGC_HYC DWZBISTATE
DW15 4995 150 | 467g | 2337 | 23380 0.0 [ Holding J0W16 4982 o5 | 4700 | 2350 | 23507 | 00 | Helding {0.13)
i
DW1 7 4978 a5 4700N| 2350 | 23507 01 | Holding |Dwis 4975 g5 4700 | 2350 | 23497 03 | Holding
D19 4977 a5 4700 |\ 2350 | 23497 | 0.3 | Helding |Dw20 4978 150 | 4700 | 2350 | 23500 | <01 | Helding c‘|0k here
DW21 4980 as 4700 \350 23504 | 02 | Holding |Dwez 4978 a5 4700 | 2350 | 23495 03 | Holding to change
D23 4978 95 4700 2!@0 23511 | 01 | Holding |pwz4 4977 95 | aroo | 2350 | 23504 | 01 | Holding 2000 y_axis=
DW25 4988 a5 4700 | 23 5\ 23504 00 | Holding |Dw2s 4980 g5 4700 | 2350 | 23409 81 | Holding
w2z 5026 as 4700 [ 2350 23504 | 04 | Helding |Dwas 4978 150 | 47o0 | 2350 | 23487 | 0.4 | Holding vo‘tage I current
DW29 4991 a5 4700 | 2350 \23de7 01 | Hold DW3o 497 500 | 4ro0 | 2350 | 23497 | 03 JIding N =
- i Eidig 8 g Fiidiig change x-axis
D31 4997 as a7o0 | 2350 | 2gs02 00 | Holding |Dw32 1972 | o 0 2350 | 23498 -85 | Holding
DW33 4974 225 | 4700 | 2350 | 29507 | -04 | Holding |Cwa4 acgaef 20 | azan | 23 23509 o | Holding 0l | |
DW35 4936 250 | aroo [ 2350 2356\4 0.0 | Holding |Dwss Bo7s { 23 "5 Holding -2 -10 021 51‘]%“]34
ec
DW37 4977 200 | 4700 || 2350 | 2349 02 | Holding |Dw3s 985 200 | 4700 | 2350 | 23494 | -0 | Holding (21:48:53, ] {Seconds) ’
D39 4972 as 4700 | 2350 | 23458 0.1 Ho\dinLD Right click to plot iterns [0 4700 | 2350 | 23497 | -0.3 | Holding | 3 pd ¥ &
D41 4988 250 | 4700 [[ 2850 | 23511 [ N-02 | Holding v 4982 250 | 4roo | 2350 | 23499 01 | Helding =
DWr43 5006 250 q w03 | Holding |Dwa4 4880 250 4700 2350 | 235001 -0.1 Holding
ki p - example of a good HV channel -
DW45 4972 100 | 4700 | 2350 | 2351. 01 | Holding |owas 4885 a5 4700 | 2350 | 235007 01 | Holding
D47 4981 s00 | 4700 | 2530 | 23407 -0 Holding |Dwas 4983 95 | aroo | 2350 | 23502 | 001 | Holding
o] : no peaks)
Reconnect | Offline | Online | Off | On Pause Resume | Lock | Unlock | H h k f V .
J J
] S = ||||portant to check after H trlp!

allows to ramp single channels = helpful after trips
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The Resource Monitors: PDTs

“hidden” buttons:

give detailed info on alarms
— very important to check
whenever alarm occured

Muon PDT Resource Monitor Display - V1.1 1

File View <« Select Help
Octant O Octant 1 Octant 2 Octant 3 Octant 4 Octant 6 l Octant 7
POT Mame +5 Digital +5 Analog -5 Digital -5 Analeg 'WPressure ‘ Status ' Contral Power
Layer A
MUC_POT_015 4.98 5.46 -5.01 -5.54 10.40 3.94 Negnal Nermal On I Clear | Reset |
MUC_POT_025 5.02 5529 -4.98 -5.54 26.00 4.45 Nefmal Nermal ©On I Clear | Reset |
MUO FDT_ 035 5.02 5.33 -4.91 -5.45 2040 4.90 Marmal Mormal On I Clear | Reset
Layer B
MUO_PDT_105 5.02 553 -5.01 -5.38 1560 115 rmal | Normal On | Clear | Reset |

I CIearI Reset

MUO_PDT_115 4.88 533 -4.85 -5.45 21.20 .70 al Normal On
MUO_PDT_135 4.88 5.39 -4.85 -5.48 2040 | N&rmal Normal On

I Clearl Rese

MUO_PDT_145 408 5.56 -4.95 5,51 19.20 to Mk Neormal On

I Clear

Layer C

; . MUQ_PDT 205 4.98 5.46 -4.95 -5.41 14.80 0.83 Normal | Normal o
Usua”y Status fleld NORMAL MUQ_PDT 215 4.98 5.46 -4.95 -5.48 2200 118 - - o:

when status field is red:
click on ALARM for
more information

= write into logbook

Mormal Mormal

MUQ _FPDT 235 4.88 5.52 -4.95 -5.54 22.00 0.99 Nermal Nermal Cn

I Cle Reset
I Clfar | Reset
I lear | Reset|

MUQ POT 245 5.02 552 488 -5.50 19.60 1.06 Normal Normal Onld Clear | Reset |

in cases of errors: "reset”

Status: ‘

Reconnect | Clear | Reset

— always check after readout crashed to identify source for an error

= This is what the expert

needs to know when you page him/her at 2:00am!!!
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MuoExamine and Browser

o
File Hely
B b5 I Plot Info

i
Statitics [ Adayer CMSC Hits1 (Prob: 0.000) | Entries

500

cycle thro
all histog

400

300

black: dat
red: refere

100

[ A-layer CMSC Hits2 (Prob: 0.000) | [ Entries 0]
o instructions how to run examine and
= the browser are on the webpage and
posted in the controlroom
Mon Dec 6 21:47:03 2004 [ Cylng OFF | 7|

= run examine all the time to and compare to the reference histograms in red
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The Calmuo Run Checklist GUI

purpose:
archive cal & muo system
status for every run

some general information
(filled automatically
after inserting the run number)

some system details:

— tripped HV channels

— sections excluded from readout
— hot calorimeter cells

store in logbook —
together with examine plots

File Edit View Settings Help

-+ CalMuo Run Checklist

L | Snwl mmnﬂt_qoﬂﬂlsh m

Beam/Detector Stalus (** NOTE **: Enter Run Mumber then <CR> to get run information )

Required fields indicated by > & "RETURN"
* Run # 1. * Shifter: = your name -
™ Run Type: # of events recorded
+ Begin Run Time: ; .
* Initial Luminosity: * Store Number: ﬁ"ed
* Trigyer Configuration file: * Prescale file: auto atica"y
* Toroid Magnet: Forward| Reverse| Off * Solenoid Magnet: Forward] Reverse|
* DO Status: Collider| Halo| Cosmics| Zerobias| Other
* HV PIXELs: 100% M gl_’ﬂ * HV MDTs: 100%]  Standby Qﬂ
™ HV Central AdC: T00% Slandh!] m * HY WAMUS Wres: 100%]  Standby Efﬂ
* HV WAMUS Pads: 100% o
HV Channels OFF: HY Channet Trips:
Major muon alarms during Run:
* Gratos i th Fun: 57 (52 (33 [34 5 (3 [37 58 39 [ [ [ie 17 fi6 [i8
MRC sections not in readout (crates sections):
Muon L1 tngger bits rates (Hz), Flease check rates al the START of the run!
* 60 (Central Muon Trigger Rate): ‘-—J (should be in the range 100-3500Hz)
* 81 (Forward Muon Trigger Rate): (should be in the range 100-3500Hz)

MumumrwmmmummmnmwuﬂmnmuﬂnzHz:
-——9
* 193 (OR of all BOT triggers): OK| M]é‘, * 194 (AND of all BOT triggers): OK| Bad|

Calorimeter checkiisl
* Calorimeter HY Trips: Ves| Ho| HV Channel Trips: |
* Calorimeter Pre-funps On:  Yes| HNo| * BLS Supplies On: Ves| Mol

Calonmeter Hot Cells: Calorimeter Alanms: [

" Cal Examine Output  Good  Uncertan| Bad] * L1Cal Examine Output Good| Uncertan|  Bad)
* Muon Exanine Output  Good| Uncertan| Bad co O IICIE  ves | Mo
S
Shifter Comments: J
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“frequent” errors

® HV failures — trips
= reset & ramp again (a few times)
— check correlation with high background
frequent = call expert

® crashes of readout crates
— note section in logbook / keep statistics of frequency

— always the same section??
— so frequent that it disturbs overall data taking??

= 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

exclude from L1: shifter’s task (quided by expert)
exclude from L2: automatically after DAQ shifter has reinitialized Coor
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conclusions

® operations of the muon system is pretty stable

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

® shifters documentation in a good shape
still not “complete” — but is constantly improved

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

® BIG THANKS to the shifters!
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