Test Beam Wrap-Up

Darin Acosta



Agenda -

= Darin/UF: General recap of runs taken, tests performed,
g Track-Finder issues

= Martin/UCLA: Summary of RAT and RPC tests, and experience with
TMB2004

« Stan(or Jason or Jianhui)/OSU: Experience with DMB and DDU using new
- CCB and with new peripheral crate software

= Frank/Rice: Summary of DAQ code development and event-builder tests
= Alex/Rice (also Rick?): Status of data unpacking software packages

= Andrey/UF: Testbeam summary from DQM point-of-view

= All: Discussion of September beam test goals at H2

= Frank/Rice: Possible CSC, crate, cable layout at H2
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Goals for June 25 nn
What was achieved during the Mav asynchronous run
Overall goals [PDE, PPT]
Daily reports on 25 ns run
Previous reports from May
Status Report as of 18 June ( Status report as of 6 June)
Scanned copv of log book (New)
Trigger/Track-Finder run description [XLS] (WNew)
o Asynchronous period [PDF]
@ 25 ns period [PDE]

i + 2004 Run Database
I ¢ Online logbook
¥ o Interface to technical database with specific XML configuration parameters of rn

2004 CSC beam test confisuration [PDE, PPT]

Initial beam test geometry (as of 28 May 2004) [PDE, DOC]
Photos

DPlot directory

SPS Users Schedule 2004

SPS Machine display
Equipment manifest [PDF XLS ]
People's schedules and contact numbers at CERIN [PDF XLS |
Testbeam task list and schedule [PDE. MPP]
Testbeam data is archived at CERIN here: /castor/cern.chiuser/t'tbxScedr/tb 2004/
Locally, DDU data is on geurts 1/dataDDU/
and TF data is on acostal-home/daq'testbeamdata’
How to use the CERN Castor data storage system
o Use "didir" for Is, and "tfcp” to copy
@ You can also use "ftp wacdr.cern ch” to get direct access to castor
Mapping of DDU input to CSC ID to chamber tvpe (updated for 23 ns run)
+ TMB guality code definition
Greg Pawloski's TTC code for 2003

LI I I R I I I I A )

*

Test Beam September 2003

14 documentation
linked off here

O A of ) oo

=Rl |

18 June 2004 USCMS Meeting

Darin Acosta, University of Florida 3



i

2004 Beam Test Goals -

Base goal: (As set out in April)

¢ Set up pre-production system of USCMS EMU electronics and repeat
prior tests using LHC-like 25 ns structured beam

e Test new radiation tolerant clock and control timing module
(CCB 2004), which is required before production

Additional goals:

¢ Test CSC trigger primitive logic with RPC and CSC Anode transition
card (so-called “RAT” transition card on TMB2004)

¢ Use fully functional XDAQ-based run control and event builder
o Use fully functional Level-1 Track-Finder system (self-triggering)

Add in ME1/1 (Dubna groups)
Add an ME1/2 chamber (IHEP group)

Construct and mount an endcap RPC on ME1/2 (CERN, Korea, China)
Connect and test RPC trigger Link board to RAT (Warsaw)

Add a small block of iron absorber between to validate OSCAR/ORCA
simulation

* 6 &6 o o
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Even more goals added once sta-

¢ Test slow control (DCS) prototype
¢ Test data quality monitoring (DQM) prototype
e Test multiple peripheral crates

® & O o o

e Toward a Slice Test of the CMS Endcap Muon system,
where one peripheral crate corresponds to one disk

Test multiple Sector Processors to one Muon Sorter
e A 1/6 trigger “data challenge” of Track-Finder crate
e Tests SP<->MS communication with real tracks

Test new trigger primitive logic for anodes (ALCT)
with ghost-busting improvements

Spatial and HV scan of the Dubna ME1/1 chamber
Unify TF and PC run control

Add automated calls to DB to log run configuration
Offline simulation of testbeam setup

Injection of raw data into ORCA
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2004 CSC Beam Test Setu-
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Peripheral Electronics

M A R
Peripheral Crate #2
ME2/2+ME3/2

K\R 7/ /" 4
Peripheral Crate #1
ME1/1+ME1/2

RPC Link board | | Two perlpheral crates used only
Crate /| during 25 ns running period,
| BNy otherwise all boards in PC#2
i)

.
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Track-Finder, TTC & Trigger Electronic.

TTCmi crate TTCuvi crate Level-1
(machine interface for clock & orbit) Track-Finder crate

CEEL S

Machine clock and orbit signals
only available during 25 ns run
¢ We used Lev’s XO for asynch period

TTC configuration

¢ Lindsey set up sending of spill
start/stop signals in TTC
asynchronous mode

¢ Lev & Mike set up synchronous TTC
sighals partway through 25 ns period

ll.__.__...—.v”m*jw ]
; #
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Test Beam 2004 DAQ Configurati(.

Configuration commands

distributed via XDAQ. geurtsl
Event-building in progress Local DAQ PC
(FED Crate) _ = —— Raw file
data to BigPh
DDU ddu???.dat.bin
(CCB) or
DMB/TME T RunNum???Evs*.bin
MPC Run Control
CCB
Peripheral Crate(s) ==1 | [xonqwin
v “acostal” l
TrackFinder Crate Local DAQ PC
i > —, Rawfile
SP_DDU DAQ run????.dat
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SP DAQ N

The Track-Finder DAQ FIFO fills up because of slow
VME readout (but complete record @ start of each spill)

[SFUE ] -
ol Can count
- spills in run!
"t » ~10% caught
ol . ¢°7 7 L nF
D m ™ (Run 380, muons)
[SFOTA ] : i
E FIFO full
£ L

200 400 600 800 1000 1200
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File XDAQ Edit View Help

The Integrated EMU GUI

=m EMU Commander (the TFGUI-RunControl Love Child)

@ crate TTC Crate ihitp: fjacostal 40000)

@ grate Peripheral Crate (http: ffgeurts 140 100)

] XDAQ output for host: acostal:40000

“ || E] XDAQ errors for host: acostal:40000 !

e TrackFinder Crate (mp: 1a1:40000| -
crate TrackFinder Crate (fttp: ffacosta Mlo6-05-04 15:23:24.861 [1024] INFO [137.128.176.241:40000

Mo6-05-04 15:23:24,865 [1024] INFO [127.128.176.241:40000
AMOS-05-04 15:23:24,867 [LO24] INFO [137.128.176.241:40000
Wo6-05-04 15:22:24,920 [1024] IMNFO [127.128.176.241: 4000
Mos-05-04 15:23:26,82 [1026] INFO [137.138.176.24 140000
Wo6-05-04 15:22:26,121 [1026] IMFO [127.128.176.241: 4000

The Track-Finder GUI has
been extended to include
the XDAQ-based run
control system

Controls 4 crates:
PC#1, PC#2, TF, TTC

Is this a framework we
should be working with for
EMU Run Control?

] XDAQ output for host: acostal:40100

06-05-04 15:23:24,834 [1024] INFO [127.128.176.241:40000

06-05-04 15:232:24,860 [1024] INFO [127.128.176.241:40000

[ cMS Beam Test Run Control :

Help

CUIDriver ¥XDAQ module $Revision: 1.8 §

GUIDriver CTOR-INFO: Module load successful

Struct XML: |

o

sequence File: |

”j | Reset

Hardware Config File: |

B

] XDAQ output for host: geurts1:40100
T OO0 &f ]
BXF and E¥TCNTREST ]
CCB: Start Trigger

CCB BCO

CCH: BX-zero

CCB: Enable TTC contral

CCB: CSRB1iread)=0xdffchanged to CSRB1(set) = 0xdff8
CCB: Enable L1A

CCB: CSREB1=0xdf70

[TAKING DATA

CCB: Disable L1A

CCB: CSRB1=0xdffg

CCB: disable

CCB: disable TTC cantrol

CCB: Stop Trigoer

data taking disabled

i of Events: |1500 |
Set Run Type: | |'|
Set Run Number: |O

Choose Command: !uckeyeShiﬂTestj

Slot Number:

| [T Automatic Run #

Choose Board: |DAQME ﬂ
Crate Number: ’7

Read XML File: |

B

| Setup | | Start Stop | |

Execute |

Events: ‘1500 ‘ Type: |Unim1

Run # ‘O ‘Slatus: |Readv

-1

r ;

[ xDAQ errors for host: acostal:40100

TR T
3/C5R141
Enabled!
Disabling TF and TTC Crates!
2/B_GO_2_MODE/11
3/B.GO_2_MODE/11
3/B_GO_1_MODE/11
3/B_GO_0_MODE/11
3/CSR140

3/L1AR12

3/L1AR12

12 /CSRB1/57080

12 /CSRB1/57080

10/9M MAJCSR_FCC/256
104 M /M AJCIR_FCC /0
10/%M /M AJCIR_FCC /0

MetBeans IDE 3.5.1 - 5¢

X EMU Commander {the

i Kohcuerar
@ Kghostview

@ Mozila

»

fy emacsi@podacphl2 ce
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May Test Beam Schedule

Period 1A 2004 May 17 to Jun 8 SPS243

Beam delivered early

ni7 {eolour eode: purple (dark) = scheduling mesting |, light green (light) = weekend or holiday)
14 M ay Maon n| Tue |W Fri | Sat | Sun | Man | Tue [Wed Fri | Sat | Sun | Mon | Tue
17 (1 25 | 2 28 (29130 | N 1 2 4 ] G 7 8
Wh21 May [May | May | May [ May [WE23) Jun | Jun Jun | Jun | Jun [WE24] Jun
. E:] 816 316 8
Machine Setup Beam lost! cesmEMU Experts lostées mo Long MD + Scrubbing
2h 2h
<< z P Siegrist £ F Sieqrist
E T1-X35 105 X%A CMS CSC 120 GeV| 105 115 X5B8 CMS CSCiTraCker 120 GeV
Elh ah
< - Zimmermann - H_ Reithler -
< |T1-GIF [iqgemmy ATLAS-RPC Reier CMS-RPC
ah ah 8h
w - Yy Dulinski E_Lindner - R Lindner -
WiT1-x7 | Woun CMOS Ringer LHCb-HCAL  |Rlingner LHCb-PS
2h
- D Lazic .
T2-H2  |Bkaze, CMS-HB/HE
2h ah
- R Wigmans M Haguenauer -
<[T24H4 [ DREAM Mague CMS-ECAL
2h
| T4-H6  |oSehaon ATLAS-EMEC/HEC/FCAL
- = gh ATLAS-Tilecal/LAr/Muon|8h_ . i
- - B Di Girolamo B Di Girolamo | A - [
g T4 -H8 158 I—?&A 168 HEB 250 GeV| 158 H2A 168 HaB AT S CDIT'IblﬂEd 250 Gev |-300
2h
- Y Kekelidze
z|[Ta-PO  |Vketelo NA48/2
ah
= G Mallot
T6 -M2 COMPASS .
For further information contact the SPS/PS-Coordinator Status: Approved 13-May-2004, modified 23-May-2004, 24-May-2004
SPS CYCLE Protons 400 GeY Approximate Remarks
rintens'rties EPSIE'Sé%%{:Edinaégr: {Iﬂi%ﬁel Hail_.llschild
o % i : -rail: .Ceordinator@eern.c
M ey (10 protonaipulse) e 79564 (ext. +41 22 767 3564)
Ti: 20 mobile: 160143 (ext. +41 76 487 0143)
SE 4.5 sec T2 0 ) . .
T4 a Discussion of P14 schedule on May 13 in the SPS users meeting
iy S Discuzsion of P18 schedule on Jun 3 in the SPS users meeting
Tatal 200
Complete cycle 16.8 sec
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Configuration During Asynch I-

Single peripheral crate configuration for all four
TMB’s + DMB’s (+ DDU)

CCB2004 in FPGA mode
Scintillator-based L1A
Muon beam only

Most runs were ALCT studies varying chamber angles
and ALCT parameters

e Early runs recorded only by Track-Finder

18 June 2004 USCMS Meeting Darin Acosta, University of Florida 13



ALCT Variations

all chambers |ALCT CSCA10 CSC3
"Run” Mevents ALCT Delay firmware Theta patterns trig_mode nph_pattern nph_thresh Theta patterns trig_mode  nph_pattern nph_thresh Theta patterns trig_mode
72 0ns old 0 default 2 4 2 0 default 2 4 2 0 default 2
73 5 ns old 0 default 2 4 2 0 default 2 4 2 0 default 2
74 10 ns old 0 default 2 4 2 0 default 2 4 2 0 default 2
7a 18 ns old 0 default 2 4 2 0 default 2 4 2 0 default 2
£ Qs o Csci _ CSC3 _ CSCB
75 0 ns old Run MNevents  Theta patterns  trig_mode nph_pattern nph_thresh Theta patterns  trig_mode nph_pattern nph_thresh Theta pattemns
238 0 default 2 4 2 34 default 2 4 2 34 default
trigmode0 6 ? old 239 0 default 2 4 2 34 missd 2 4 2 34 missd
trigmode1 Bns ? i 240 0 default 2 4 2 34 miss4d 2 5 2 34 missd
trigmoda2 G 7 old 241 0 default 2 4 2 34 miss4 0 5 2 34 miss4
trigmode3 Gns? ald 242 0 default 2 4 2 34 missd 1 5 2 34 missd
243 0 default 2 4 2 34 miss4 3 5 2 34 miss4
newFW_trigmoda0 Gns ? e 244 0 default 2 4 2 34 miss4 1 4 2 34 missd
newFW_trigmode1 Bns? e 245 0 default 2 4 2 34 missd 1 4 2 34 | missd
newFW_trigmodEQ 6ns? T 246 0 default 2 4 2 34 missd 3 4 2 34 missd
newFW_trigmodES 6ns ? S 247 0 default 2 4 2 34 missd 0 4 2 34 missd
pattd_6_Odeg_trigmode( 6 ns ? new C3C1 . CSC3 . C5C8
patt5_6_Odeg_trigmode1 6ns? new Run Mevents | Theta pattems trig_mode nph_pattern nph_thresh Theta patterns | trig_maode nph_pattern nph_thresh Theta pattems
patts_6_Odeg_trigmode2 Ens? new 248 0 default 2 4 2 34 andrey 0 4 2 34 andrey
patts_6_Odeg_trigmode3 6ns? new 249 0 | default 2 4 2 34 andrey 1 4 2 34 andrey
250 0 default 2 4 2 34 andrey 2 4 2 34 andrey
26deq_trigmode0 6ns ? new 251 0 andrey 2 4 2 34 andrey 2 4 2 34 andrey
26deq_trigmode1 Gns ? new 252 0 andrey 0 4 2 34 andrey 0 4 2 34 andrey
28deq_trigmode2 Bns ? new 253 0 andrey i 4 2 34 andrey 1 4 2 34 andrey
2Adeq_trigmode3 Gns ? new 254 0 andrey 3 4 2 34 andrey 3 4 2 34 andrey
285 0 andrey 3 5 2 34 andrey 3 5 2 34 andrey
IB_trigmaode0 Gns ? new 256 0 andrey 2 5 2 34 andrey 2 5 2 34 andrey
IB_trigmaode0 Gns ? new 257 0 andrey 1 5 2 34 andrey 1 5 2 34 andrey
IB_trigmode0 Bns? new 258 0 andrey 0 5 2 34 andrey 0 5 2 34 andrey
IB_trigmode0 6ns ? new 259 0 andrey 2 4 2 34 andrey 2 4 2 34 andrey
260 0 andrey 0 5 2 34 andrey 0 5 2 34 andrey
patts_6_25deg_trigmodel 6 ns? new
patts_6_25deg_trigmode 6 ns ? new Track-Finder studies:
patts_6_25deg_trigmode2 6ns ? new Nevents  CSCH CSC3 CSCs
pattd_6_25deg_trigmode3 Gns ? new Run MNevents  Theta patterns  trig_mode nph_pattern nph_thresh Theta patterns  trig_mode nph_pattern nph_thresh Theta pattems
261 0 andrey 2 4 2 34 andrey 2 4 2 34 andrey
35deg_trigmode0 6ns? new 262 0 andrey 2 4 2 34 andrey 2 4 2 34 andrey
J5deq_trigmode 6ns? new 263 0 andrey % 4 2 34 andrey 2 4 2 34 andrey
35deg_trigmode2 Gns? new 264 0|andrey 2 4 2 34 andrey 2 4 2 34 andrey
35deg_trigmode3 Gns? new 265 0/andrey 7 4 2 34 andrey 2 4 - 34 andrey
266 0 andrey 2 4 2 34 andrey 2 4 2 34 andrey
267 0 andrey 2 4 2 34 andrey 2 4 2 34 andrey
268 0 andrey 2 4 2 34 andrey 2 4 2 34 andrey
269 0 andrey 2 4 2 34 andrey 2 4 2 34 andrey
270 0 andrey 2 4 2 34 andrey 2 4 2 34 andrey
2M 0 andrey 2 4 2 34 andrey 2 4 2 34 andrey
272 0 andrey 2 4 2 34 andrey 2 4 2 34 andrey
18 June 2004 USCM 273 0 andrey 2 4 2 34 andrey 2 4 2 34 andrey




ALCT Efficiency -

|ﬂ] Total Eficiency va. TrigMode (Default Pattern: nph pattern=4, n ph thresh=2)

4

TrigMode
w
n

3
DRl e EEEESs e e ] D B e LTS e e
2
U YOV N U L U S S S U SO SO SO U SO S
1 i i i f 2 4 g
Bl Angle=0 B Angle=0 .
[CJAngle=28 [CJAngle=28
I Angle=35 §0.1 02 03 04 05 06 07 0.8 09 M Angle=35 0.1 02 03 04 05 06 07 08 09 1
[JAngle=41 Efficiency CJAangle=41 Efficiency

Accelerator pattern efficiency (straight tracks in WG)
decreases with angle as you would expect
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#3 Ghost Probabllity vs. TrigMode (Defa ult pattern: Delay=6, nph pattern=4, nph thresh=2, tl'et+:q‘|
K|

...................................................................................

----------------------------------------------------------------------------------------

.....................................................................................

ALCT Ghost Rate -

I #3 Ghost Probabllity ws. TrigMode (Default pattern: Delay=6, nph patiern-4. nph thresh=2, Ihe(+:ﬂ]

4

TrigMode

----------------------------------------------------------------------------------------

....................................................................................

03 04 05 D06 07 D08 DO 1
Efficiency

L=t 1
Efficiency

02 03 04 05 06 D07 0.8

Ghost rate very high if accelerator patterns and
collision patterns both enabled without ghost
cancellation mode (would flood MPC)

18 June 2004 USCMS Meeting
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More ALCT Studies -

Several other ALCT parameters were varied and will be
studied by REU student

For example, ALCT Patterns:

¢ Default “Miss4” “Andrey” Pat A and Pat B

| N N
| | : |
|
| :
| | ] . . .
| |- [
Goal is to achieve high efficiency, low ghost rate, and

good discrimination between collision and accelerator
patterns
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Trigger Validation -

Can check MPC winner bits recorded by TMB in DDU
data with that expected by MPC simulation

¢ e.g. lwrote some code to do this check, putting LCT data on
correct relative BX and running an MPC simulation based on
4 chamber input:

e Conclusion: only 193 mismatches in 79408 events (0.25%)
e Stale LCT data bug might have affected this
Check LCTs reported by TMB in DDU data with that
received by SR/SP, after running through MPC
simulation
o Last year had ~99.7% agreement
¢ Still needs to be done for this year’s data
e Early check found ~97% agreement

SP Track-Finding logic validation Use 25 ns
¢ Compare reported tracks with simulation

Muon Sorter logic validation

run data
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June Test Beam Schedule (25 ns)
SPPS Operation Period 1B 2004 Jun 8 to Jul 1 SPS244

Schedule issue date: 3-Jun-2004 Version 1.7 (colour code: purple (dark) = scheduling meeting , light green {light) = weekend or holiday)

Tue |Wed "h Fri | Sat [ Sun [Mon | Tue [Wed [Thir| Fri | Sat | Sun [Mon | Tue [Wed [ Tha| Fri | Sat | Sun |Mon | Tue |Wed [
8 2] 11 112 | 13 | 14 [ 15 | 16 BN 18 [ 19 | 20 | 21 | 22 | 23 [B248 25 | 26 | 27 [ 28 | 29 | 30 S
Jun | Jun | Jun | Jun | Jun WE2S Jun | Jun | Jun | Jun | Jun W28 Jun | Jun [ Jun | Jun | Jun (W27 Jun | Jun Pl
Nsihiiia 3 . 8 _25ns—-25ps__25ns---25ns-8 _ 4 18
Long MD + Scrubbing Scrubbing + Tech Stop Long MD
gh &
< | T1-X5 P S-CSC/Tracke pMar.nenﬁé-'CE HMPID
E 105 A 115 XAB 120 Ge 106 X5A 120 GeV
an
< % H Reithler ki &
= |T1-GIF |isgeGMS-RPC | RTREr ALICE-RPC
ah 8h LHCh-HCAL
w z & Lindner
S| T1-X7 free R Lindne
ah gh CMS-HF
- D Lazic - D Lazic
T2 -H2 0L CMS-HB/HE/HO D Lazic.
3h ah CMS-ECAL
- M Haguenal - M Haguenauer
< |T2H4 Woaguena@MS-ECAL Liague
L 2h
€ | T4 -H6 TIS-R&T L%%&EIC%QIHECIFCAL AT E%&EC%EC!HECIFCAL
< 126 166 HEC 166 HGC
T ah W i 8h -Pi
E | T4 -H8 & Di Girolam ATLAS Comhlned. M Cobal ATLA.S. F'I.xei
14 153 HFA 168 HaB +180 GeV 138 +180 GeV (high int )
= 8h NA48/2-calibration 8h NA48/2
= = V' Kekelidze W Kekelidze
T4 -PO P42 - K12 P42 - K12
ah -cali i ah
T6 -M2 & Maliot COMPASS cahhratlmn & Maliot COMPASS
+160GeV mu +160GeY mu
Faor further information contact the SPSIPS-Coordinator Status: Approved 3-Jun-2004
SPS CYCLE Protons 400 Gev Approximate Remarks
Intensities SPSIP5-Coordinater: Michae! Hauschild
- A 11 aimiileny  E-mail: SPS.Coordinator@cern.ch
s e (10" protonsfpulse) e 73564 (ext. +41 22 767 3564)
T 2 maobile: 1680143 (ext. +41 78 457 0143)
SE 4.5 sec =z 2 : -
T4 2 Discussion of P18 schedule on Jun _ 3 in the SPS users meeting
5 Discugsion of P1C schedule on Jun 24 in the SPS users meeting
L - Jun 14 - Jun 21:
Tatal: 8 Z3ns bunched proton beam: 48 bunches, 400 GeV, 12.0 sec cycle, 2.2 sec spill length
Complete cycle 16.8 sec
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25 ns Structured Beam -

25ns Structured Beam 2004 LHC-like bunch structure
during synchronous running

Uit 21208 12.0s

-

SPS spill SPS spill SPS spill
! ! !» Trigger rates at X5A during
22_5 22s 22s sp il
924 BX o M.uons: 3-10 kHz
. 23 ps ¢ Pions: >100 kHz
48 bunches :." 48 bl.;nchesﬁ“\
! ! + « CSCreadout system is
bl R designed for a LIA*LCT rate
/ at LHC design luminosity of
| “ib"‘ Lo order 5 kHz

24.95082 ns

Michael Hauschild, 10-Jun-2004
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Sector Processor BX Distribution.

== [SP B ] i

[Ertks A4 | [Ertks A4 |

P [1] = Maan T X Maan 7187

= RMNE 1432 10 == “" RMNE 4303
o] = . E
700F- - Some random

[ z .
=lule] mil 10

5 = triggers
F 48 BX ;
400 L

= 4 > 0
o] = S
200 -
100 1

ot nl |||||L.-

" &80 &a0 r'."l:ll:l 70 T20 T30 740 T30 0 00 200 300 400 500 600 TOO 800 Q0o
1000
B:IIII:—

[]u]H]

mmm BX counter blindly resets
S every time BCO arrives

4o0f° : _ . Coe
T A
goof-- . o Many Spl”S
- Lo
ol L | |.....;|.:.:. | .:..I..u:1|:l=
0 00 1000 1500 2000 2500 3000

Run 380, muons
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Orbit Signal Varies?

Lev’s BX counter in SP initially did not blindly reset on
each BCO as did all other boards. Instead, he checked if
BCO came when counter rolled over to BXO.

¢ This was not always the case! Sometimes orbit is 923 or 925 BX
¢ Seen simultaneously in two SP’s

| Diff:Orbit {BXmax==925} + fit( a*exp(b*x)+c) |

o)

5000

4000

3000

2000

1000

O - o

1.13e+05/170

251+ 4.752

9.576e-05 + 6.442e-07
,735.7 + 8.056

/

o
Orea ]

Number of normal orbits
between anomalous
orbits as a function of
time

25000 30000

ity of Florida 22



Configuration During 25 ns Per-

Went to 2 Peripheral Crate setup
o PC #1: ME1/1 + ME1/2 (with RAT)
¢ PC #2: ME2/2 + ME3/2

TMB logic updated = New data format!
¢ Accommodates RPC data, fixes stale data bug
¢ Breaks RootEventDisplay?
Went to discrete logic mode on CCB (runs > 293)
¢ No programmable L1A delay (done in CCB2001 for TF L1A)

Went to Track-Finder trigger (runs > 291)
¢ Generally triggered on ME2/2+ME3/2
¢ Aligned chambers in SR LUTs, but some features:
e Can trigger on 1 chamber with ghost segment on second link
e Accidentally had n offset in ME1

+ Never tried “transparent” mode of MPC
(routing of specific MPC inputs to MPC outputs)

¢ Sensitive to entire beam profile ® CSC coverage:
e Muon trigger rate increases from ~6500/spill to ~17000/spill

e Pion trigger rate decreases from 240K/spill to 175K/spill
(effect of n offset problem?)

o W—
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Track-Finder Tests .

i a—— First time we tested with
it LED o e e o .
ndicates AR full Track-Finding logic to
R identify tracks in data
Full DAQ logging of
Inputs and outputs for
offline comparisons
¢ Can compare with data
sent by Peripheral Crates
as well as internal TF logic
L1A generation a major
synchronization
accomplishment for
trigger

¢ Data must be aligned
spatially and temporally

¢ Very useful for slice tests

out of crate | N "
FRA R
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SP: ORCA vs. Hardware Che-

| SPeta:(OSPeta/2) {SPmode>-1} |

\SPDphi12:0SPDphi12 {SPmode>-1} |

28¢ Run 366,
26 250/~ =" | Scurlock
24 - . - e
22 . AL
200 . I .
of : 150/~ 64K events
‘5;_ i ' 100 -
23 "
12 " 50/
103_ II | | | | | | | ..
'10 12“'14 16 I1BI”20I '22' '24” I2B o™ — 5'0 ' "'m ' 1;0 ' 2[1,0 : 2'50
'SPmode:0SPmode {SPmode>-1} |
F 5 Correlation of track n,
o - Ad between 2 stations, and track
of = type agrees perfectly between
T o hardware and ORCA simulation
i ]
T m
e — T TR Darin Acosta, University of Florida 25



Time Alignment of CSC data In Track-Fir.

Able to get all trigger data from multiple chambers and
crates on same BX (at Ieast for some runs):

| SP Relative BX, CSC 2 |
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20:— .
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anode timing for
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Spatial Distribution in ¢ of B .
hcscPREZ | ME1/2 Phi | hcscPRiB
Entries 25410 Entries 36260
i Mean 7854 F Mean 78.6
a RMS 1844 1D3 - RMS 2745
10 = f!ndf 899 /131 C f!ndf 1575/154
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= Sigma1 30.32+0.4286 10° - Sigmat 8.124 + 009005
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L ‘ —
10 10
1 1=
| | PEl | PR [N W TN T T | [N T = S (o | T [ S o | ] e o v [
0 20 40 60 80 100 120 140 160 180 0 20 40 60 80 100 120 140 160 180
e e
"Entries 35493 | [ Entries 39560 |
B Mean 76,66 - Mean 81.61
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[ WME2'2 ME3/2 Delta Phi i PR
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Track-Finder Crate Tests Cont’d.

First test of multiple
peripheral crates to TF
crate

¢ Synchronization test

Various clocking solutions
tried to test robustness of
optical links

¢ MPC used QPLL 80 MHz
clock on backplane for 25 ns
runs?

First test of multiple

Sector Processors to one

Muon Sorter

¢ Detailed offline checks of
exchanged data should
follow to validate boards
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System Issues -

Integration of DCS with Run Control system
¢ Both systems tested are incompatible with each other
¢ Eventually acommon framework is needed

Synchronization
¢ Still more of an art than a science

e For example, if | change the ALCT delay, LCT data moves
on trigger path but is lost on DAQ path!

+ Eventually need a system-wide understanding and agreement
on how this is done

e BX counters: does software keep tracks of offsets, or does
firmware synch-in so that BCO means the 0" BX on each
board?

e Can procedure be automated?
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System Issues (Cont’d)

DAQ data integrity

¢ The problems we have in unpacking software reflect that we
sometimes have unexpected (corrupted) event data

+ Rate dependent, but still observed at low rates

¢ Is this a feature of our DAQ?

¢ Eventually should have ways to monitor these problems
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Beam Test @ H2 -

Fall beam test offers a chance to correct some
problems we had with May/June tests, and re-run

Should be careful not to re-do too much, or 1 week may
not be enough time to get everything working

Should be careful not to get too distracted with HCAL
synchronization

¢ | think two separate subsystems, triggered by TF, and
separately logging data is achievable

e We do it already between PC and TF crates, and also with
RPC system

¢ Merging run control and DAQ systems should be done
iInasmuch as we think is on path for EMU development

Next test beam coordinator ought to be someone

responsible for some of the overall system issues
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Fall Schedule

SPS Operafion Period 2C 2004 Sep 7 to Oct 4 SPS247

Schedule issue date:  30-Jun-Z004 Yersion 1.10 (colour code: purple (dark) = scheduling meeting , light green {light) = weekend or holiday)
Fri | Sat [Sun|Mon Fri | Sat|Sun|Mon|Tue Mon| Tue (Wed Fri | Sat|Sun|Mon
10 1 (12 ] 13 18119 | 20 [ 21 27 |28 129 1 (S 4
Sep|Sep|SepVkl Sep|SeplVkigSep V4] S wimiiemmbiintalet A 2 1
: 24 _25ns—25ns—-25ns-8
Machine CPSMD  TI8 +Long | ong MD—+TOTEM
&h
<L - P Marti L P Siegrist =
n T1-X5 > Wartinengo ALICE-Muon 120 ey o3t . CMS-CSC/Tracker
16h Eh &h
< - f ree P Martinen o{f\ - 5 Zimmermann -
E T -GIF 125 X5C (GIF) 125 X5C |'(§IF LICE TOF 125 X5C (GIF) ATLAS RPC
16h gh Sh LHCh-PS Oh LHCbh-xCAL
w - R Lindner - H Kagan R Lindner B Lindner
3 T -X7 D97 X78B LH Cb VELO 077 )%’A RD42 097 X78 U9/ Xid
18h gh &h
- J Mitchell G Basghind: D Lazic -
T2 -H2 Iyl ACCESS  [6sasnndNUCLE oLz CMS-HB/HE/HO/DT
16h
- M Haguenauer -
< | T2-H4 M Hague CMS-ECAL
Z [ T4 -H6 P Schacht ATLAS-EMEC/HEC/FCAL fis-RrH | "ATLAS xECIFCAL
< 166 HEC 6-100 GeV 126 166 HEC
I 16h .
E | T4 -H8 E Di Giralamo ATLAS-Combined!
o 158 H3A 168 HEB 300 Gev | 50-300 GeV
Q 16h Oh _cali i
=2 | T4 -P0O EAHC-UIEI'ICD NASD SéL'Iourenr:':lc?Bﬂ calimmiian
16h = o o
T6 -M?2 it COMPASS . G"&QMPASS calibration
+160GeV mu
For further information contact the SPS/PS-Coordinator Status: Preliminary
SPS CYCLE Protons 400 Gey/ Approximate Remarks
Intensities SPE/PS-Coordinator: Michael Hauschild
n 11 eay E-mail: SPS. Coordinator@cern.ch
L MLeY (10" protonsipulse) - e 73564 (ext. +41 22 76T 3564)
mobile: 160143 {ext. +41 76 487 0143)
SE 4.5 zec . ; ; :
Digcussion of P2C schedule on Sep 2 in the SPS users meeting
Discussion of P2D schedule on Sep 30 in the 3PS users meeting
Aug 30 - Sep 24
CMGS parasitic MD, 4.5 sec spill length, 18.0 sec cycle length
Sep 28 - Oct 4:
Complete cycle 16.8 sec 25ns bunched proton beam: 48 bunches, 400 GeV, 2.2 sec spill length
¥5({Sep T -Sep22) ALICE-HMPID parasitic to ALICE-Muon
X7 (Sen 15 - Sep Ay CMOS (W Dulinski) parasitic tn RO42
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