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Next week@RIKEN

« Channel map check
« Calibration data taking






ROC Test




Genki Nukazuka, Hikaru Imai, Runa
Takahama, Yumika Namimoto, Tomoya

ROC TeSt SO I:a 1 Kato, Kazuma Fujiki, Ryota Shishikura

Regulator replacement done Regulator replacement not yet done
index | shipped [ A1 [ A2 [A3 [B1[B2[B3[C1[C2[C3[D1[D2]D3 index| packed | A1 [ A2 [A3[B1[B2[B3[C1[C2[C3[D1[D2][D3
1 | NEO 1 |ROC7
2 | NE1 2 |[ROC9
3 | NE2
4 | NE3
5 | NE4
6 | NES
7 | SWS class 1 11 class 1 — All good!

8 LNWi class 2 5 class 2 — Bad port less than 2

190 :xg class 3 3 class 3 —Bad port more than 3

11 [ NW4

12 | SEO 1

13 | SE1

14 [ SE2 Good

15 | SE3 LED | Typically issue in data fiber sync
16 | SE4

17 | 29 Bad

Tests are completed. Now we are in debugging problems.

Shipped to BNL on May 8
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ROC Repair Works




I debugging and hope for the recovery
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Fiber Synchronization

« Need to establish the fiber communication
before sending data.
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Fiber Sync Error

« Debugging this error is not trivial.

* Need high speed oscilloscope and relevant probes
which are not available in RIKEN.

« Also rich experience and high skills are required for
this debugging.

« Consulted with John Kuczewski in BNL and he agreed
to help us debugging with necessary equipments.

 The planis to send ROC boards which have fiber sync
error to BNL from RIKEN and continue debugging in
BNL test bench.

« Use of BNL TB for this purpose need to be arranged

depending on how urgent to recover these ROC boards.

If we secure 16 Class-1 boards without them, the
priority will be lowered.
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BNL ROC R =

« There are 5 ROCs in BNL test bench

« 3 of them are taken out from FVTX big wheel in 1008
(NE1, NW5, SE5)

« 1 of these 3 have been heavily used in BNL test bench
(NE1)

3 NW5H

4 Test Bench ROC2 (old ver.)
14 NE1 Test Bench ROC1

21

27 SES
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ROC Database

docs.google.com

https://docs.google.com/spreadsheets/d/1NgsqNfkyfRpXj9aPM9hcaYEB5UxvhhLp_wnfW-ExAGO/edit?pli=1#gid=0
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Regulater Upgrade dome

BNL Test Bench ROC Number
INTT ROC ID

FVTX ROC 1D

Locaton on Sept. 28, 2020
Locasion on Oct, 20, 2020
Locasion on June 9, 2021
Locasion on June 18, 2021

July 8, 2021

|Locason on July 17, 2021

Locaton on Aug.6, 2021
Locasion on Aug. 13, 2021
Location on Oct 28, 2021
Regulator Replacement Feb 18, 2021
Calibration Pulse Switch Repair March 4
Locaton on March 17, 2022

20020444
Location on April 8, 2022
Location on April 26, 2022
Locaton on May 8, 2022
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Calibration Taskforce
Introduction

Christof Roland, MIT
For the Calibration Taskforce

Christof Roland, May 17, 2022 Software and Computing Review 12



Calibration Traskforce Organization

SPHE

I X

Calibration TF

C. Roland, T. Sakaguchi

TPC Calibration — Calo Calibration

R. Corliss, H. Pereira |— J. Frantz
Da Costa
Calo JES
Distortion corr. A. Angerami
scheme =
R. Corliss | | Towerrel. cal.
J.Bryan
Readout/Space HCAL E Scal
Charge Modeling [ | | R Belmonfase
E. Shulga ’ Bathe e

Diffuse laser scheme

EM piO/eta cal.

R. Corliss || B. Xia,
S.Chauhan
Digital current |
scheme | | HCAL LED cal.
tbd D. Richford
Directed laser/ ECAL LED Cal.
External det. scheme [— T. Rinn, S.Stoll
H. Pereira Da Costa
TPC/Global
- Alignment
R. Boucher
L1 MVTX Alignment
Y. K. Kim

* Weekly meetings of
sub-taskforces

* Monthly executive
meetings of sub-
taskforce leaders

4th sPHENIX S&C Review
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Remaining items srreffix

« Alignment

« Alignment group still has to reach critical mass in terms of person power
* Individual subdetector alignment work has started

« MVTX internal alignment project using ML

» Global alignment to be addressed in summer/fall 2022

« Software “hooks” to apply alignment corrections provided by ACTS

* QA for all subsystems

* Implementation foreseen for Fall 22 as detector expert person power
becomes available once installation in complete

« Commissioning

A dedicated taskforce has been formed to address the commissionin

strategy of sphenix consisting of project management, computing, detector
and hard-/software experts

1/22/2020 SsPHENIX collaboration meeting 14



Arrangement

« On 2022/05/18 9:33, Christof E Roland wrote:

Hi ltaru,

a contact person for the INTT in the calibration taskforce would be more than
welcome! the tracker calibration meetmdgs are on Tuesdays at 11am, the trac_km%
meetings are Mondays at 10am. It would be nice to have someone representing the
INTT in those meetings once in a while.

~The alignment effort is just ramping up, now would be a good time to join this as well,
since there is no obvious plan yet how to include the INTT is the global alignment
scheme. Tony has started to organize the alignment effort, | put him in cc in this mail.
On Friday at'11lam EST will be the first bramstormm% meeting for the alignment. There
are no regular meetings scheduled yet, but | assume there will be soon.

cheers Christof



Installation and Commissioning

Discussed in the general meeting on May 13, 2022



Report from the sSPHENIX
commissioning task force

Putting together information from Russ Feder, the
commissioning task force members, and others

first beams
February 2023

sPHENIX General Meeting - May 15, 2022
C.Riedl, J. Haggerty H



88=service installation
and cabling

9
sSPHERUIX

Schedule logic without dates - overview

C. Riedl, J. Haggerty - sSPHENIX commissioning task force

assembly hall | > interaction region
|
: EMCal sector A/C power carriage
| installation except 12 and racks
1HCal installation ! sectors
|
: Lifelines for gas &
pole-tip doors | finalize EMCal water, cabling
installation [ sector installation, detector—rack,
! : then 36 other infrastructure
platform structure : " \ v
installations | TPOT installation,
: then 36 magnet mapping
IR infrastructure | )
installations : TPC installation,
! then 36 R beam-pipe
| . .
installation
Cryo and magnet ! : .
connections top : INTTt lllnstagganon,
platform : i Ist alignment in-situ test
|
|
MVTX installation )
| s
| then 38 cosmics magnet OFF
| I
roll-in AH ® IR :
[ MBD & sEPD
installation, then 38 MDC-X: full system test

7

> cryo weeks
cryo week 1 | magnetcooldown ~1week
" ;
cosmics magnet
N ON®™
start of cryo
week 2 12 weeks of
. *  commissioning with
end of cryo beam
week 13
J
R
start of cryo
week 14
| L 15weeks of AutAu
(
hysics
end of cryo P
week 28
J
cryo off

(*) in the absence of beams, and
evenin the presence of beams?

sPHENIX GM May 13, 2022



| N wg'22 [Sep'22 [Oct'22 [ Nov'22 |Dec'22 [Jan'23 [Feb'23 [Mar'23 [Apr'23 [May'23 [iun'23 [3u'23 [Aug'23 ||
sPHENIX =

’_i i d rack work
lig omplete

zoom: putting it together

Beam pipe installation right
before Christmas & baking thru calorimeters
holida VS r Hes N tracking detectors
' cabling and rack work . SC magnet
MVTX support structure installation and installation platform cryo
'DlMVTX installation beam pipe
| MVTX sgrvices S . infrastructure
VTX cabling and rack work alignmen t
EPD N
2 oEPD B . COSmics
D and sEPD cabling and rack work software
. data
system in-situ test i
v For every detector - software milestones:

Before installation of each individual detector:

cs magnet OFF with at least TPC

| Laser-align all tracking detectors

RHIC scrub

full system test

45K wave

SC

Magnet cooldown to 4.5K

-

LLow rate, 6-28 bunches

\ug '22

Sep'22 |Oct'22 |Nov'22 |Dec'22 [Jan'23 |Feb'23 |Mar'23 |Apr'23 |May'23 [Jun'23 [Jul'23 [Aug'23 |
12

- geometry implemented incl. possibility to use
survey data

-alignment strategy defined and software available
- calibration strategy defined and software available
-DAQ - able to use packet API

-DQM - have strategy, software and hardware ready
After installation: dress rehearsal for everything

above 19

C. Riedl. J. Haggoertv -

sPHENIX GM Mav 13. 2022



sPHENIX zoom: with beam RHIC 28 cryo weeks in 2023
| '$bsmhcs magnet OFF with at least TPC calorimeters
I | Laser-align all tracking detectors : tracking detectors
v .
MDC-X: full system test : . SC magnet
RHIC scrub b
RHIC|45K | beam pipe
4SKEVEVE . infrastructure
Cosmic ray data tak”']g by | — alignment
tracking detectors by SC Magnet cooldown to 4.5K g L cosmics
stream readout (triggerless) Low rate, 6-28 bunches g software
for possible alignment. -lLow rate, 111 bunches, MBD L1 timing . data

-lLow rate, crossing angle checks

Commissioning with

-lLow rate, calorimeter timing beam as in updated

Medium rate, TPC timing, optlmlzatlon BUP (May 2022)

Full rate, system test, DAQ throughput
I Physics Au-Au
I I | Alignment with beam field-on

_ Cosmics magnet ON

i Cryo turn off
22 |Nov'22 |Dec'22 [Jan'23 |Feb'23 [Mar23 [Apr23 [May'23 |un'23 |3u'23 |Aug'23 |

20

C. Riedl, J. Haggerty - sSPHENIX commissioning task force 13 sPHENIX GM May 13, 2022



backup



Consulted with John Kuczewski

« May 13, 2022
« He suggested following debugging approaches

1.

2.
3.
4,

Monitor current draw of power supply if there is any change in the
current draws when synchronization is failed.

Check regulator outputs to see if there is any voltage drop.
Execute PRBS Test for the health check of TLK2711-SP chip.

John will setup a 4GHz Fast Oscilloscope and optical divider
casset at the silicon lab at BNL to help us diagnose the problem.

The existence of HFBR-772 shouldn’t affect on the comma word
issuance in upstream |Cs. However, there is a better way to probe
by scope as proposed in the next page.



Probe Point of Oscilloscope

To be probed AC coupling capacitors which
are dedicated to each channels. This way,
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External Component Interconnection

i

Pseudo-Random Bit Stream (PRBS

8.3.5 Pseudo-Random Bit Stream (PRBS) Generator 82 Functional Block Diagram

The TLK2711-SP has a built-in 27 — 1 PRBS function. When the PRBSEN pin is forced high, the PRBS test is R
enabled. A PRBS is generated and fed into the 10-bit parallel-to-serial converter input register. Data from the

normal input source is ignored during the PRBS mode. The PRBS pattern is then fed through the transmit oS
circuitry as if it were normal data and sent out to the transmitter. The output can be sent to a bit error rate tester '
(BERT), the receiver of another TLK2711-SP, or looped back to the receive input. Because the PRBS is not
really random, but a predetermined sequence of 1s and 0Os, the data can be captured and checked for errors by
a BERT.

PRBSEN

Parallel to
Serial

18 Bit
Register

8b/10b I 8b/10b
Encoder Encoder

&%

Clock
Synthesizer

TXCLK [——

v

TESTEN [>—> cControls:

PLL, Bias, RX,
ENABLE [ >—— T
PRBSEN

Y

.

21 Clock
[T mMux

and
‘ Clock Recovery

1

8.3.14 PRBS Verification

The TLK2711-SP also has a built-in BERT function in the receiver side that is enabled by the PRBSEN. It can
check for errors and report the errors by forcing the RKLSB pin low.

PRBS
Verification

Recovered
Clock

Comma
Detect
and 8b/10b
Decoding

y

Serial to
Parallel

Signal Detect
(LOS)

RXD0-RXD15
Detect

RKMSB <} and 8b10b
Decoding

18 Bit
Register

RXP

»——] RXN
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