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Outline

= Very brief summary of MOLLER counting DAQ setups at JLab prior to installation in Hall A

- counting DAQ for MOLLER Pion Detector and scintillator tests in TestLab
- counting DAQ for MOLLER in the ESB to deliver project milestones before installation in Hall A

= MOLLER counting DAQ installation in Hall A: status

—> Hardware installation

- Setting up computer environment for CPUs, VTPs
- Readout lists and CODA configuration

- Pulser data

= MOLLER counting DAQ: to-do list



MOLLER Counting DAQ in TestLab: MOLLER scintillator tests

= Single crate CODA configuration with two ROCs: CPU and VTP

VTP-based trigger with 3 trigger types:

I L
## Trigger Bit O0: FADC multiplicity ##
T AT A A AR R R R A A A A A R R R R et
VTP TRIG PRESCALE 0 1

VTP _TRIG DELAY O 0

VTP _MOLLERCNT MULTMIN 2

TR A AR R R R A A A A A R R R Rt
## Trigger Bit 1: FADC or ##
L e T L
VTP TRIG PRESCALE 1 0
VTP TRIG DELAY 1 0

R R R R
f# Trigger Bit 2: SPE Trigger #
L I L
VTP TRIG PRESCALE 2 0

VTP TRIG DELAY 2 0

VTP _MOLLERCNT TRG CH 0

VTP MOLLERCNT TRG PULSE 4




MOLLER Counting DAQ in TestLab: MOLLER scintillator tests

= Data with the VTP SPE trigger
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Distribution are obtained from runs with the same number of triggers per run but different yield of LED photons
making it to the PMT photocathode so as to vary the probability of SPE production

The VTP looks for trigger formation at a FADC channel that contains the pulser’s pulse that also drives the LED



MOLLER Counting DAQ in TestLab: MOLLER scintillator tests

= Data with the VTP COIN trigger

Two MOLLER scintillator prototypes tested at the same time with a VTP
trigger coming from an coin between 4 external finger scin paddles

FADC ch 0: empty

FADC ch 1: Trigger finger scintillator PMT (1 V dynamical range)

FADC ch 2: Trigger finger scintillator PMT (1 V dynamical range)

FADC ch 3: Trigger finger scintillator PMT (1 V dynamical range)

FADC ch 4: Trigger finger scintillator PMT (1 V dynamical range)

FADC ch 5: Wavelength shifting fiber scintillator with PMT at 900 V (1 V dynamical range)
FADC ch 6: linear fan copy of Eljen scintillator PMT signal at 1375 V (2 V dynamical range)
FADC ch 7: linear fan copy of Eljen scintillator PMT signal at 1430 V (2 V dynamical range)
FADC ch 8: discriminated copy of Eljen scintillator PMT signal (2 V dynamical range)

FADC ch 9: discriminated copy of Eljen scintillator PMT signal (2 V dynamical range)

FADC ch 10: discriminated copy of Eljen scintillator PMT signal (1 V dynamical range)
FADC ch 11: discriminated copy of Eljen scintillator PMT signal (1 V dynamical range)




MOLLER Counting DAQ in TestLab: MOLLER scintillator tests
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MOLLER Counting DAQ in TestLab: MOLLER scintillator tests
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MOLLER Counting DAQ in the ESB

2-crate MOLLER counting DAQ setup in the ESB

= scope picture shows the input pulses into FADCs (2 pulses per FADC: 2 in the VXS master
crate and 2 in the slave crate)

= VTP 2-fold coin per crate: the "master" VTP trigger goes to Tl master TS 1 and the "slave"
VTP trigger goes to the Tl master TS 2

= accepting both triggers

run_72_channel_0_samples_for_ev_7.dat

moller.scint.a_amp_c {moller.scint.samps_elem|D==0}
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MOLLER Counting DAQ in Hall A

moller-counting-cpuTS (previously sbstsl 129.57.192.138)
moller-counting-cpul (previously shsecal5 129.57.192.107)

moller-counting-cpu2 (previously shsecal6 129.57.192.164)
moller-counting-cpu3

moller-counting-vtp1l (previously sbsecal5vtp 129.57.192.178)

moller-counting-vtp2 (previously shsevalévtp 129.57.192.124)
moller-counting-vtp3

moller-counting-vxsTS (previously sbstsvxs 129.57.192.116)
moller-counting-vxs1 (previously sbsecal5vxs 129.57.188.112)

moller-counting-vxs2 (previously sbsecalévxs 129.57.188.111)
moller-counting-vxs3




MOLLER Counting DAQ in Hall A

= Portserver (sbsgemts) connection established

- moller-counting-cpul: port 2
- moller-counting-vtpl: port 4
- moller-counting-cpu?2: port 3
- moller-counting-vtp2: port 5

moller-onlladaqlt™/integrating$ telnet sbsgemts

Trying 129,57,188,33,.,.

Connected to sbsgemts,

Escape character is '~]',

login: root

passwords

#> set line range=2

tty baud csize parity stopb break error inpck istrip onlcr otab
2 115200 8 N 1 ighore ignore off off off off

#> set line range=3

tty baud csize parity stopb break error inpck istrip onlcr otab
3 115200 8 N 1 ignore ignore off off off off

#> set line range=4

tty baud csize parity stopb break error inpck istrip onlcr otab
4 115200 8 N 1 ignore ignore off off off off

#> zet line range=45
Bad range

#> set line range=95
tty baud csize parity stopb break error inpck istrip onlcr otab

5 115200 8 N 1 ignhore ignore off off off off

[ |

noller—onlBadagle™ integratingd telnet sbsgemts
Trying 129,57,188.33,..

Connected to sbsgemts,

Escape character is '"]',

loging root
password?:

#> connect 4

Set. escape char to [
Connected to port 4

#ilinx First Stage Boot Loader

Release 2015.4 Jan 30 2017-11:51:58

Reset reason register 0x00000040
[SWOT_RST] = 0, System Watchdog timer
[AWDTO_RST] = 0, CPU 0 Watch Timer

[AWDTA_RST] = 0, CPU 1 Watch Timer

[SLC_RST] = 0, Write to soft reset bit
[DEG_RST] = 0, Debug command DAP controller
[SRST_EB] =10, PS_SRST_B reset signal

[POR] =1, PS_POR_B reset signal
reserved = 0, reserved

Devcfg driver initialized

Silicon Yersion 3,1

Boot mode iz SD

SD: ro= 0

SD Init Done

Flash Base Addressi OxE0L00000
Reboot status register: 0xB0400000
Multiboot Register: Ox0000CO00
Image Start Address: 0x00000000
Partition Header Offset:0x00000C80
Partition Count: 2

Partition Mumber: 1

Header Dump

Image Word Len: 0x00015D85

—, M/Aes ke

—/ P

0K
Ok

0K
0K,

0K
0k
0K
0K

[~ KIGGERS

] Started Authorization Manager,
] Started Metwork Manager,
Starting Metwork Manager Wait Online,,,
Starting Hostname Service,,,
] Started Hostname Service,
Starting Network Manager Script Dispatcher Service,..
] Started Network HManager Script Dispatcher Service,
] Started Metwork Manager Wait Online,
Starting LSB: Bring up/down networking,..
] Started LSB: Bring up/down networking,
] Reached target Network,
Starting Dynamic System Tuning Daemon,,.
] Reached target Metwork is Online,
Starting NIS/YP (Network Informatio,,, Clients to NIS Domain Binder.,,,
Starting Notify NFS peers of a restart,,.
Starting NFS status monitor for NFSv2/3 locking,...
Starting System Logging Service,..
] Started Motify NFS peers of a restart,
] Started System Logging Service,
] Started MFS status monitor for MFSW2/2 locking,.
1 Started NIS/YP (Network Information,,.e) Clients to MIS Domain Binder,
Starting OpenSSH server daemon,,.
] Reached target User and Group Name Lookups,
Starting Login Service,,.
Starting Permit User Sessions,..
Starting Automounts filesystems on demand,..
] Started Permit User Sessions,
Starting Wait for Plymouth Boot Screen to Quit,..
1 Started Command Scheduler,
Starting Terminate Plymouth Boot Screen,,.
] Started Login Service,

Cent0S Linux 7 (AltArch)
Kernel 4,4,0-xilinx-00004-98d932ab526ab on an army?1

moller-counting-vtpl loging [l



MOLLER Counting DAQ in Hall A

ssh moller-onl@adaq2 will run the proper dag_setup sh for setting up environment for the MOLLER counting DAQ
| created the CODA session and configuration and in coda_scripts directory | created the coda config file
Looked up which fadc firmware the fadc driver expects and uploaded that firmware version onto the FADCs in the VXS

crate

Checked with journalctl as root on the VTPs where the firmware bin files should be stored for the VTPs to see them and
copied over the simple MOLLER VTP trigger firmware version (the one | used for the pion detector/scintillator DAQ and

in the ESB)

Updated the VTP and FADC config files

ROC-mc-g

ROC-mc-y4

ROC-mc-ytp2

puz

ol

£

E
-

PEBmc

&

;\LEJ

FILEmc

Name  [ROC-mcvtpl Type ROC

Priority 1,010 [ ] Master Roc D 8

ROL1 /moller-onl/counting/not_coda/rolimoller dag vipirol vip list.so| User String undemé

ROL2 User String

User Config thome/moller-onl/counting/net_coda/cfgitp/medag-con.enf

Description [undefined

Process
Open | |New -
Ok Clear
Name |ROC-mcatp2 Type [ROC
Priority 1,010 [] Master Roc D @

ROL1 |/moller-onl/counting/not_codafrolimoller_dag vtpirel vtp_list.so| User String
ROL2 User String

User Config home/moller-onl/counting/not_codascfgitp/medag-con.cnf

Description [undefined

Ok Clear

undefineg

i

Component (on adaq2.jlab.org) X

Name |ROC-mc-cpul| Type ROC

Priority 1,210 vl Master Roc D 6

ROL1 [licounting/not_coda/rol/moller_dag_cpuirol_cpu_master list.sof User String |undefined
ROLZ User String

User Canfig fhomesmaller-onlicounting/not_coda/cfg/fadc250/fade_moller.cnf

Description undefined

Process
Op: New. -
Ok Clear Cancel
CoMpoRent [6f adag 2 lab-org) x
Name ROC-mc-cpu2 Type ROC
Priority 1,010 [ | Master Roc o7

ROL1 [onlfcounting/not_ceda/rolimoller_daq_cpu/rol_cpu_slave list.so| User String |undefined
ROL2 User String

User Config |home/moller-onl/counting/not coda/cfgfadc250/fade_moller.cnf

Description |undefined

Process

Open | |New... -

Ok Clear Cancel




MOLLER Counting DAQ in Hall A

Set up a pulser to send 2 NIM level pulses per FADC in the 2 VXS MOLLER counting DAQ crates: channels 1,2 in both FADC

33600A Waveform Generator

Pulze ON,50Q DIAG GUI X
! DLLEH-COUNTING—VTﬁ Refresh LoadFile SaveFile VXS Scope Ch Scope
Frgquency 300000’000 Hz :)LLEH—COUNTINGVTP:{ jAch;:-?mtse-s ' Auto | Run | Stop | Save | Pesist
H\g\‘ Level nul JLLER-COUNTING-CPUY @-()ChargeScalers 227
A& 3: FADC250 +]-(Z AdcThreshold
oW Leve\ 0.000 Vv #-(_JAdcThreshokdignore
Phase 0.000° 41 [L]AdcPedestal Cho
Pulse Width 60.000ns - +1-(C]AdcGain
Lead Edge 4.0ns %[ AdcDelay
Trail Edge 5 2yDac
CH 1y dacd unknown
109 dact 3200
1nedac2 3200
aardac3 unknown chi
330} dac4 unknown
1919 dacs unknown
iy dack unknown
Insdac? unknown
3311 dacB unknown
Mitdac9 unknown
Witdac10 unknown Ch2
1medactn unknown
Witdac12 unknown
Witdac13 unknown
Witdac14 unknown
1nedact5 unknown
HHS unknown
i unknawn
Ch3
Hiinsb unknown
Niinsa unknown
([ Scalers
(CCTP(SWA:lanes2-3}
E3csR
(CJCTRL1
8ring e Ch4
Selected (3 Reset
Cursor To (g Misc
Center Scree
JLLER-COUNTING-CPUZ

h1- S00MVE ‘Ch2  500mVQ-M10.0ns A Ch1 \ —37omv] Bring Both
Cch3 sSoomvQ @i Soomv Q- . . 4 2 Cursors On
A % g 1 124.60% s s Screen

5 VBar | HBar
Function Mode

Units Units

fEEs nd. | seco Base




MOLLER Counting DAQ in Hall A

RALAIIIN WU ILI I AT IIN MuALuA__ L e v g v s

<uint32 data_type="0x1" tag="250" padding="0" num=

Took a run with pulser at 300 Hz, MOLLER counting DAQ simple VTP trigger (COIN),

data look go

platform (on ada

Killing rcgui

od

Control Sessions

Run Parameters
Expid Session
counting_sim

Killing local remo output Fite

Killing ROC on mol
Killing ROC on mol
Killing ROC on mol
Killing ROC on mol
Killing local remo
Killing PEB on ada
Killing platform
Starting platform
Starting rcgui

nting_session

Run Control rcGui-9

Configurations Options Expert User Help

Start Time

- A4 n 12/16/25 18:07:17
IR

Configuration
MOLLER_CDAQ_HALLA_SIMPLE

‘Jchafs2{work1]mu|ler-onl/counting_data/moIIer_counting_ZS.dat.o lv‘

User RTV %{config)
unset

User RTV %{dir}
unset

Name \ State

(on adaq2.jlab.org)

End Time
[0}

Run Status
Run Number Run State
25 active

Watch Component
PEBmc

Total Events

7,682

Event Limit

Data Limit

Time Limit {min.}

J Event Rate

Data Rate | Client Data | Live Time | LDRs | InB | OutB

Event Rate
400

300
N
& 200

100

Time

[ Severity

EviRate DataRate | IntEviRate ]lntDataRale

moller-onl@adaqz2:~PEBme active 320.0 376.3 275.1 [323.5
/n ROC-mc-vtp2 |active 300.0 10.3 290.2 9.3

. ROC-mc-cpu2 active 300.0 176.7 284.8 1156.9
Info: Please wait.|rocmcatpl |active 300.0 11.6 294.5 [10.6
Kok ok Kok ok ok ok ok ok ok kK KIROC-me-cpul active 300.0 179.3 316.2 1176.6
¥ Afec
Fokokokok ok okok kR ok ok Kok ok ok
- Name
- UDL
- Start time
- Connected to: — Name T Message

reGui- onfigure s started.

- Platform >

3 oK oK oK 3K oK oK oK KoK K KK KK KoK

Gtk-Message: 18:0

18:06:4512/16

INFO

sms_MOLLER_CDAQ_HALLA SIMPLE

Configure succeeded.

18:06:5212/16

INFO

sms_MOLLER CDAQ HALLA SIMPLE

Download is started.

18:06:53 12/16

INFO

sms_MOLLER_CDAQ HALLA SIMPLE

waiting for... ROC-mc-tp2, ROC-mc-cpu2, ROC-mc-vtpl,

18:06:58 12/16

WARN

sms_MOLLER CDAQ HALLA SIMPLE

Retrieving Cool-D
Retrieving Cool-D
Retrieving Cool-D

Download succeeded,

18:07:0312/16

INFO

sms_MOLLER_CDAQ_HALLA SIMPLE

StartRun is started,

18:07:0512/16

INFO

FPEBmC

Emu PEBmc go: waiting for PRESTART event in module EbModule (client msg)

18:07:1312/16

[INFO

sms MOLLER CDAQ HALLA SIMPLE

StartRun succeeded.

18:07:17 12/16

INFO

0xf800fafa 0x80c40101 0x90c00001 0x98000036
0x00e8742d 0xa0800078 0x00e700e7 0x00e500e8
0x00e700e5 0x00e800e7 0x00e700e7 0x00e400e6
0x00e700e6 0x00e800e8 0x00e700e5 0x00e600e5
0x00e800e6 0x00e700e8 0x00e700e7 0x00e500e5
0x00e800e7 0x00e800e6 0x00e700e7 0x00e600e6
0x00eb00eb 0x00e800e8 0x00e700e6 0x00e400e7
0x00e700e6 0x00e800e6 0x00e700e7 0x00e700e7
0x00e500e5 0x00e800e7 0x00e800e5 0x00e900e7
0x00e800e5 0x00e600e4 0x00e90695 0x0e560e30
0x0e480e26 0x0ec80eca 0x0ecdOec8 OxOecclece
0x0ecfOec9 0x06710143 0x0181016c 0x016000ea
0x00ed00e9 0x00f000e3 0x00e400e5 0x00e600e5
0x00e500e5 0x00e600e5 0x00e600e6 0x00e900e5
0x00e600e4 0x00e400e7 0x00e500e6 0x00e700e7
0x00e500e7 0x00e700e8 0x00e500e6 0x00e900e7
0x00e700e8 0x00e700e8 0xa1000078 0x00c800c9
0x00c800c9 0x00c800c6 0x00c900c7 0x00c800c8
0x00ca00cb 0x00c700c9 0x00c900c7 0x00c900c9
0x00c800c8 0x00c700c8 0x00c900c9 0x00c900c9
0x00ca00ca 0x00c800c9 0x00c900c8 0x00c800c7
0x00cb00c8 0x00ca00ca 0x00ca00c9 0x00c900c7
0x00c800c9 0x00c900ch 0x00c700c8 0x00ca00c9
0x00c900ca 0x00cb00c8 0x00cb00c9 0x00ca00c7
0x00c800c9 0x00c900c8 0x00c800c8 0x00c805f7
0x0e550e31 0x0e420e2d 0x0ec90ecd 0x0ed10ecf
0x0ed10ed3 0x0ed00ed1 0x06dd0125 0x016b0155
0x014700cb 0x00cc00chb 0x00d100c6é 0x00c700c7
0x00c600c5 0x00c900c8 0x00c600c7 0x00c800c8



MOLLER Counting DAQ in Hall A: To Do (As Tracked by MOLLER Project )

1. Prepare safety documentation — done

2. hardware install VXS trigger crate 1 and crate 2 - done

3. hardware install the GEM readout VTP/QSFT VXS crate - done

4. configure computing environment for trigger VXS crates 1 and 2 Nov 3-19 - done

5. write rols for CPUs and VTPs for trigger VXS crates 1 and 2 — start Nov 20-21 - done

6. write rols for CPUs and VTPs for trigger VXS crates 1 and 2 — debug Nov 24 - Dec 10 done
7. write rols for CPUs and VTPs for trigger VXS crates 1 and 2 — finish Dec 11-19

8. take pulser data with the 2-crate system (simple VTP trigger setup) Jan 5-9 done

9. characterize simple VTP trigger performance (no GEM crate readout) Jan 12 - Jan 23

10. finalize the MOLLER VTP trigger code — start Jan 26-29

11. finalize the MOLLER VTP trigger code — debug Jan 30-Feb 13 DEAD ZONE: NO POWER TO THE HALL A
12. finalize the MOLLER VTP trigger code — finish Feb 16-27

BUNKER = Mar 3-19 ??

[EEY
w

. compare v2 to v3 FADC VTP trigger Feb 23 — Mar 3

. characterize MOLLER VTP trigger performance (dead time) (no GEM crate readout) Mar 23 -Apr 10
. configure computing environment for GEM readout VXS crates — Apr 13-17

. write/debug rols for CPUs and VTPs for GEM readout VXS crate -start Apr 20 — May 1

. write/debug rols for CPUs and VTPs for GEM readout VXS crate -finish May 4-8

. characterize full MOLLER counting DAQ performance — May 11 — 29

o S T S S =
oONO UL b
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