Runll MuTrig-FEE Summary



MuTrig-FEE Parameters
 Function | options

Discriminator LED CFD
Threshold 0~ 100 mV (40,60mV)
AND
Gap LOGIC OR
2 of 3 30of3
LL1 Width 1~7 (3)
MuTR St1 St2

Non-Stereo Gaps

2 of 3AND

St3
3 of 3 AND ‘ ‘
A 2

No MuTRG-FEE




MuTrig-FEE Operation

OR, Eff=97%

AND2, Eff=97%

3/17 4/18

Thresholds are tuned to set efficiency~97% channel-by-channel.
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Katsuro Nakamura

MuTrig-FEE Error Handling

error information is sent online monitor notices
to DAQ through data stream. the error.

* shift crews can find errors through online
monitor

— most of errors can be solved with
Reset(“Download”) or Initialization(“Feed”) 7



Errors in Electronics

All “PHYSICS” data
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Errors in Electronics

» Total 419 PHYSICS runs for pp collision
» Total 90 errors observed during PHYSICS data taking

DCMIFO
DCMIF1
DCMIF2
DCMIF3
DCMIFO
DCMIF1

South

North
DCMIF2

DCMIF3

MRG_CH6 4
MRG_CH5 2
1136l 47 e—~112%

No bad runs of total data
MRG_CHS5 1

No bad runs
MRG_CHO 1
MRG_CH7 32— ~7g0
MRG_CH®6 3 of total data

Most likely frequent errors are : beam clock counter mismatch, bad data format from ADTX



Error Log

Ed Desmond developed status
log system
— read status through VME

— automatically processed at the
end of each run

— log error information +
parameter values

It’s very helpful to investigate
the errors status log output

[phnxmutr@va020 1%
[phnxmutr@va020 1%
[phnxmutr@va020 1%
[phnxmutr@va020 1%
. [phrxmutr@va020 ~J$
[phnxmutr@va020 “]$ cat fexport/datal/log/MuTrigger/mutrMRG_N_1_EndRunReg.336552
S e n CrateNane,BoardId,adtx_run_node,andor, 111_data_width,resetdelay, (adtx_mrg_link_error,propagation_from_adtx_error,bclk_cou
nter_inconsistent_error,fifo_full_error,unexpected_fifo_empty_adtx_error,unexpected_fifo_empty_dcmif_error,run_start,digit

al_clock_manager_lock), link_error,latched_tlk_error_propagation,adtx_fifo_empty_error,adtx_fifo_full_error,other_error
run number: 336552

(T TR
Thanks to Ed Desmond

b mnutrMRG_N_1, 96 , 0x100 , Ox1 , Ox3 , Oxa , (Ox1,0x1,0x1,0x1,0%1,0x1,0x1,0x1) ,0x0,0x0,0%0,0x0,0x1100
mnutrMRG_N_1, 97 , 0x100 , Ox1 , Ox3 , Oxa , (0x1,0x1,0%1,0x1,0%1,0x1,0x1,0x1) ,0x0,0x0,0%0,0x0,0x1100
nutrMRG_N_1, 98 , 0x100 , Ox1 , Ox3 , Oxa , (0x1,0x1,0x1,0x1,0%1,0x1,0x1,0x1) ,0x0,0x0,0x0,0x0,0x1100
nutrMRG_N_1, 99 , 0x100 , Ox1 , Ox3 , Oxa , (0x1,0x1,0x1,0x1,0%1,0x1,0x1,0x1) ,0x0,0x0,0x0,0x0,0%1100
nutrMRG_N_1, 104 , 0x100 , 0x0 , Ox3 , Oxa , (0x1,0x1,0x1,0x1,0%1,0x1,0x1,0x1) ,0x0,0x0,0x0,0x0,0x1100
nutrMRG_N_1, 105 , 0x100 , 0x0 , Ox3 , Oxa , (Ox1,0x1,0x1,0x1,0%1,0x1,0x1,0x1) ,0x0,0x0,0x0,0x0,0x1100

utrMRG_N_1, 106 , 0x100 , 0x0 , Ox3 , Oxa , (Ox1,0x1,0%1,0x1,0%1,0x1,0x1,0x1) ,0x0,0x0,0x0,0x0,0x1100

O e u I I l e O O r utrMRG_N_1, 107 , 0x100 , 0x0 , Ox3 , Oxa , (0x1,0x1,0x1,0x1,0%1,0x1,0x1,0x1) ,0x0,0x0,0x0,0x0,0x1100
trMRG_N_1, 112 , 0x100 , 0x0 , Ox3 , Oxa , (0x1,0x1,0x1,0x1,0%1,0x1,0x1,0x1) ,0x0,0x0,0x0,0x0,0x1100

nutrMRG_N_1, 113 , 0x100 , 0x0 , Ox3 , Oxa , (0x1,0x1,0x1,0x1,0%1,0x1,0x1,0x1) ,0x0,0x0,0x0,0x0,0x1100

nutrMRG_N_1, 114 , 0x100 , 0x0 , Ox3 , Oxa , (0x1,0x1,0x1,0x1,0%1,0x1,0x1,0x1) ,0x0,0x0,0x0,0x0,0x1100

o nutrMRG_N_1, 115 , 0x100 , 0x0 , Ox3 , Oxa , (0x1,0x1,0x1,0x1,0%1,0x1,0x1,0x1) ,0x0,0x0,0x0,0x0,0x1100

_> nutrMRG_N_1, 120 , 0x100 , 0x0 , Ox3 , Oxa , (0x1,0x1,0x1,0x1,0%1,0x1,0x1,0x1) ,0x0,0x0,0x0,0x0,0x1100
mutrMRG_N_1, 121 , 0x100 , 0x0 , Ox3 , Oxa , (0x1,0x1,0x1,0x1,0%1,0x1,0x1,0x1) ,0x0,0x0,0x0,0x0,0x1100

nutrMRG_N_1, 122 , 0x100 , 0x0 , Ox3 , Oxa , (0x1,0x1,0x1,0x1,0%1,0x1,0x1,0x1) ,0x0,0x0,0x0,0x0,0x1100

nutrMRG_N_1, 123 , 0x100 , 0x0 , Ox3 , Oxa , (Ox1,0x1,0x1,0x1,0%1,0x1,0x1,0x1) ,0x0,0x0,0x0,0x0,0x1100

[phnxnutr@vad20 ]
| [phnxmutr@vat2o ~1$ [0




Noise level (Fake hit rate)
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- Trigger entry threshold set by 10k - No statistical issues in the plot

- Noise level is negligibly small to form significant accidental coincidence

triggers.



Noise level (Fake hit rate)
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Trigger timing

* Non-enough timing resolution of MuTr
* Based on trigger timing study

—> MuTr hit signal(with extended clock width)
RPC hit signal (good timing resolution) } OR logic



Trigger timing

Real Hit Count vs Clock (South) > Trigger width setting -3
7000 St1
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Octant 1~8

Trigger timing

>

Same graph for all octants of North arm

-

+

‘e

- Fer T F e o - For
Foee F . - + F+ - - ‘e

et — et d—— et — | #mme +ommm— e —
3 - e + - F + - F o+ - F + -
L oo L+ N F oo F o~

St2 1

[ . . - - » » .

Tk veime rommm— Tk e rommm— S E— | e rommm— N o Tk veime romm—— Tk e romm——
had had - o had Sl had had *
Y T U UVEC WV RNVRR T PVIVERA NN MO

St3 T e e [ e e N v [ S
- * r - * . e - ‘F - R L ‘F * .-+ N ‘F o+ *e snmme
[ e amm— [+ +a— RS- FE—— - Famm— A +amm— [+ am— [ e +amm— [+ -
- * dhad - - * el Fe - had F - F »
1 PP P VY PP PO PP A Beoabualona bbbl d sl bl bl b bl bbbl alabin bl bbbl Hooalunabuna bbbl d bl bl bl sl bl bl




Trigger efficiency - North
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Trigger entries
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octa
Zz
o

- - =
r = cpeTe
8l =%
20}

i
L3
“ar II
oJ 1
(7 1
N;ﬂ[

3
| P I BT

330 132 124 22

LL1_SG1_EN al o7

| I

123

40 142
Runnumber

Oct8

PO

>

AR . o
&t 3
ul i

:I..II...I...I...I...I.. ] J1e’

vno 332 334 W6 38

40 142
Runnumber



Trigger efficiency — South e
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Operation/Stability Summary

e Disabled ADTX
— North St-3, Oct-3, Gap-2
— North St-3, Oct-3, Chs-1, Brd-1
* Frequent Errors
— Two ADTX boards in South and North (one each)

* High Fake Rates
— South St-1, Oct-3, Gap-2
— North St-1, Oct-1, Gap-3
— North St-1, Oct-8, Gap-1
— North St-3, Oct-1, Gap-2



Rejection Performance



MUID Rejection Performance

MUID1D(N||S) Rejection Power
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MUID Rejection Power

MUID1D(NIIS) Rejection Power
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SG1 Raw Trigger Rates

| North+South SG1xMUIDxBBC Rate Total [kHz] |
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North+South SG1xMUIDxBBC Rejection Power
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North and South
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OR vs. AND?2 Logic

From Yoshinori Fukao’s Run9 Analysis

OR

OR .vs AND2 supposed to be non-trivial trade off between efficiency and RP.

AND2

MulD As=0 As=1
run Thre. BBC (N|S) w/ clus. w/ clus.
(novtx) | “op
Eff. RP Eff. RP
278358 | 40mV | 1.31M | 96.1 47 1 18.4
278384 | 40mV | 1.03M | 104.4 | 0.374 | 86.0 | 0.790 | 24.2
278409 | 40mV | 0.70M | 112.7 95.4 29.1
MulD As=0 As=1
run Thre. BBC (N|S) w/ clus. w/ clus.
(novtx)
RP | Eff. | RP | Eff. | RP
280043 | 40mV | 1.81M | 73.0 139.0 43.9
280075 | 40mV | 1.43M | 97.2 |0.298 | 110.9 | 0.689 | 32.5
280079 | 40mV | 1.21M | 102.6 107.0 45.5

25




Summary

SG1 trigger has been stably operated thru
Runll. Only minor issues are encountered.

North Rates .vs South Rates needs to be
understood.

OR / AND2 RP looks inconsistent with Run9
expectation.

Timing alignment between Stations before
signals are sent to LL1



backups



| “North SG1 i
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Josh Perry’s Online Monitor

LL1 Efﬁuenues

’ el e € | Ejﬁmjj_ dE

GL1 Trigger

¥ hits processed thru LL1

Efficiency =
I Y # hits processed thru DCMIF

Identical hit
information
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