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Overview

Status of Tracker installation

Tracker Commissioning

- US Tracker installation

- US Tracker and SS in hall

- DS plans

- Lightguide Fibre QA

In Hall commissioning Plan
- Servicing

- LED tests

Step IV Readiness

Data Runs
- Commissioning and calibration

Melissa Uchida CMa39 Detector Commissioning Parallel 26/6/14




Imperic

Melissa Uchida CM391
London



S Tracker Installation complete
2 \Weeks ahead of schedule!

i1 Thu 0901 Tue 14101 Sun 1901 Fri 2am Wed 29001 hon 0302 Sat 0802 Thu 1302 Tue 1802 Sun 2302 Fri 2802 wied 0503 Mon 10003 Zat 15003 Thu 20003 Tue 25103 Sun 3003 Frinan
of v W ow Task Mame ~| Start ~ | Finish » |13 18 20 M 2 23 0 1 2 3 4 5 B 7 & 8 10 M 12 13 14 15 16 17 18 19 W0 2 22 23 0 1 2 3 4 5 B 7 8B 8 10 11 12 13
00% Order O ring material Mon 2000114 Mon 2000114 Order O ring material gg 2001
0 2 Finish structure for bottom of tent (avoiding  Wed 220114 Wed 2210114 e for bottomn of tent (avoiding plugs) g 2201
plugs)
% 3 Locate and organise return of hall probes Mon 2000114 Fri 240144 d organise return of hall probes §
0% 4 Design gauge Mon 200114 Thu 230114 Design gauge
0% 5 Order material for gauge Mon 2?m1‘E||Wed 2910114 Order:material for gauge
0% 6 Remove and prepair crown Tue 28/01M14 Mon 030214 Remouve and prepair crown § 0302
LI Make O rings Tue 2801414 Tue 280114 Make Orings gg 2801
0% & Fit patch panel Wwed 29/0114 Wed 290114 Fit patch panel g 29401
h 9 determine hall probe wiring Mon 270114 Fri 3110114 determine hall probe wiring
5% 10 machine build make gauge Thu 30/0114 Mon 1000214 machine build make gauge 10102
5% M design locations for hall probes Tue 28/01/14 Mon 0310214 design locations for hall probes
5% 12 design mounts for hall probes Fri31/0114 Tue 040214 design mountg for hall prol
1% 13 manufacture mounts for hall probes Wed 050244 Fri 0702414 facture its for hall probes [ o072
1% 14 survey gauge in bore Tue 110214 Tue 110214 survey gauge in bore g 11102
% 15 Z Phi Bracket Wed 12/0214 Wed 1210214 Z Phi Bracket [g 12102
% 16 Build support structure for Coffin Thu130214 Tue 180214 Build support structure for Coffin f
1% 17 fit hall probe collar Tue 180214 Wed 190214 fit hall probe collar
% 18 Break for collab meeting (this may not be Thu 2000244 Fri 280214 Break Tor collab meeting (this may not be us 2802
uzed)
1% 19 Install installation platform Mon 030314 Tue 040314 Install installation platform
1% 20 Survey Tracker location using gauge ‘Wed 050314 Thu 0610314 zurvey Tracker location using gauge
e 2 Install helium window Thu 06/03114  Thu 060314 Install helium window F3 06703
% 22 Top half of tent, make light tight and install Mon 1000314 Fri 1403414 Top half of tent, make light tight and install lighting 14103
lighting
1% 23 S5 prep work complete Fri14M3M4 | Fri 1403814 55 prep work complete ¢ 1403
P 24 Bring in Sarcophogi and secure Mon 170314 Mon 1703414 Bring in Sarcophogi and secure g 17703
i 25 Remove tracker and install on platform Mon 17/03/14 Mon 1710314 Remove tracker and install on platform 17103
o 26 Carry out any last minute repairs Mon 1770314 Tue 180314 Carry out any last minute repairs 1503
M 27 Fit hall probe system Tue 180314 Tue 180314 Fit hall probe system g3 1803
o 28 Partially insert tracker and remove spider ‘Wed 190314 Wed 190314 Partially insert tracker and remove spider supports B 1903
supports :
% 29 Fit last 3 LED reflectors Wwed 1970314 Wed 190314 Fit last 3 LED reflectors 1903
% 30 Push tracker home and fit Z-phi bracket Thu 20003414 Thu 2000314 Push tracker home and fit Z-phi bracket Fg 2003
o k1 Fit diffuser support crown Thu 20003114 Thu 200314 Fit diffuser support crown % 20/03
o 32 Fit fibre support frames to patch panel Thu 2000314 Thu 20/0314 Fit fibre support frames to patch panel % 20/03
B 33 Route internal waveguides Fri21/0314  Fri 210314 Route internal waveguides g 21103
B 34 Tidy up the fibres and install diffuser Fri21/0314  Fri 210314 Tidy up the fibres and install diffuser protection eleeve fg 2103
protection sleeve
o 35 Fit and seal patch panel cover and temp Fri 21/0314  Fri 210314 Fit and seal patch panel cover and temp diffuser blank plate g 2103
diffuser blank plate
i 36 Fit patch panel connector light caps Fri2103M14  Fri 210314 Fit patch panel connector light caps
I 37 2 week delay mitigation strategy as a result of AFC Fri21/03M14 Fri0o4m4514 2 week delay mitigation strategy as a result of AFC running (light leak testing)

Imperial College
London

Melissa Uchida

CM39 Detector Commissioning Parallel 26/6/14




US Tracker installation
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Errect bottom of tent (avoiding plugs)
Remove and prepair crown

Make O rings

Fit patch panel

survey gauge in bore

ZPhi Bracket

fit hall probe on runner

Survey Tracker location using gauge
Build support structure for Coffin
Install installation platform

Install helium window

Top half of tent, make light tight and installlighting

S8 prep work complete

Bring in Sarcophogiand secure
Remove tracker and install on platform
Carry out any last minute repairs

Fit hall probe system

Partially insert tracker and remove spider supports

Fit last 3 LED reflectors

Push tracker home and fit Z-phi bracket
Fit diffuser support crown

Fit fibre support frames to patch panel
Route internal waveguides

Tidy up the fibres and install diffuser protection sleeve
Fit and seal patch panel cover and temp diffuser blank

Fit patch panel connector light caps
2 week delay mitigation strategy as a result of AFC
Tracker install complete

DS Tracker installation

We have been working around the

ommissioning and mapping of the AFC in R9.
ore survey will be completed during the CM.

ent going up 30

ull installation b

th June (will only take 1 day as
nly partially dismantled).

egins 1st Ju

Installation will be completec

by early July well

head of the Tracker entering the critical path.

In04/05 |Fri09/05 ~|Wed 14/05 | Mon 19/05 |Sat 2405 |Thu29/05 |Tue03/06 |Sun 0806 | Fri 13/08
4|5 6l7|8[9[10[11]12]13(14[15]16[17|18]19 2021 122(23[ 0
Mon 05/05/14 5 05105

Tue 06/05/14) gz 07/05
Tue 06/05/145 s 06/05

Thu 08/05/14) bore | 08/05
Fri 09/05/14Bracket [z 09/05
Mon 1205/14robe on funner g 12/05
Tue 1305/143tion using gauge EEs 14/05
Thu 15/05/14prt structure for Coffin = 1505
Fri 16/05/145tall installation platform gz 16/05
Mon 19/08/14 Install helium window = 19/05
Tue 20/05/14make light tight and install lighting

# 23105

Mon 26/05/14 SS prep work complete ¢ 26105
Mon 26005114 Bring in Sarcophogi and sequre g 26/05
Mon 26/05/14 Remove tracker and install on platform g 26/05
Mon 26005114 Carry out any ast minute repairs 27105
Tue 270514 Fit hall probe system g 27/05
Wed 2805114 Partially insert tragker and remove spider supports i 2805

Wed 2805114 Fit last 3 LED reflectors s 28/05

Thu 2905114 Push tracker home and it Z-phi bracket i 29/05
Thu 2905114 Fitdiffuser support crown gz 29/05
Thu 2905114 Fit fibre support frames to patch panel g 29/05

Fri 300514 Route internal waveguides & 30/05

Fri30005/14  Tidy up the fibres|and install diffuser protection sleeve g 30/05

Fri 30/05/14 t and seal patch panel cover and ftemp diffuser blank plate gz 30/05

Fri 3005114 Fit patch panel connector light caps g 30/05
Mon 02006/14y mitigation strategy as a result of AFC running (light leaK testing) gz
Mon 16/06/14)

Jchida
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Tracker Commissioning Pla

0 e Task Name Stan
o Comple
1 2% Tracker Hall Integration Thu01/05/14
2 5% Pre Installation work Mon 12/05/14| Mon 03/11/1¢
3 0% General Maintenance Mon 12/05/14| Wed 14/05/1:
4 0% Gather all Tracker equipment in lab space and do stock chack Mon 12/05/14| Wed 14/05/M1:
5 0% Get Electronics spares VME/NIM Instuments? Mon 12/05/14] Mon 12705/«
6 6% Cryostat related preparation Mon 12/05/14| Tue 08/07/1:¢
7 25% Warwick QA of external waveguides Mon 12/05/14 Fri 06/06/1+
8 0% Gather spares for making new extemal waveguides Mon 12/05/14 Fri 23/05/1«
9 0% Quote/Book W ait service with SHI cryogenics Mon 12/05/14 Fri 06/06/1+
10 0% Get new aeroquip Helium lines - 8 x 10M extra plus union and Spares? Mon 12/05/14] Mon 12005/«
1 0% Re-gas pressurse compressor with BIP Helium Mon 12/05/14) Mon 12705/«
12 0% Mend broken manual pressure valve Mon 12/05/14] Mon 12005/«
13 0% senvice & clean CCG pressure sensors Mon 12/05/14) Tue 13/05/1:
14 | &4 0% Senvice compressor - New Adsorber? Mon 09/06/14] Tue 10/06/1¢
15 0% senvice cold heads Mon 09/06/14] Tue 1070671
16 0% Connect up new SLB0 turbo pump to cryostat x4 Mon 12/05/14] Mon 12005/«
17 0% Mount & Connect TD400 turbo controller to Turbo x4 Tue 13/05/14| Tue 13/05M:
18 0% Lab test of cryostat vac, cooling & electronics. Meed He gas & Comp Wed 11/06/14] Tue 08/07/1¢
19 0% Electronics preparation Mon 12/05/14| Tue 13/05/1:
20 0% Buy and connect up rack smoke detector? Mon 12/05/14] Mon 12005/«
21 0% Buy another Vesda VLF250 or decide on single pipeline run? Mon 12/05/14| Mon 12/05/M:
22 0% Run in 4 DAQ 1515 1RF trigger cables from MLCR to Tracker rack Mon 12/05/14] Mon 12005/«
23 0% Run in fibres betwean Tracker rack and Controls & DAQ computers Mon 12/05/14| Mon 12/05/M:
24 0% Test AFE |t boards, upgrade firmware, check locator pins Mon 12/05/14] Tue 13/05/1:
25 0% Services preparation Mon 12/05/14| Mon 031114
26 0% Check Tracker rack & cryo positions and design for cryo stands Mon 12/05/14] Mon 12005/«
27 0% Organize Mains distribution at Tracker rack positions Tue 13/05/14| Wed 14/05/M1:
28 i 0% Lay cable trays between rack and cryo position Tue 13/05/14] Wed 1405/
29 i 0% Arrange BIP grade Helium gas line to Tracker rack Tue 13/05/14| Tue 13/05M:
an (& 0% Global vac pipework in place end June 2014 Mon 30V06/14] Mon 30006/
M |E 0% DL wac controls rack & software (WW corner) in place around Mov 2014 Mon 0311714 Mon 037111«
Melissa Uchida CMa39 Detector Commissioning Parallel 26/6/14 7



Tracker Commissioning Plan

Make LED Calibration boxes Mon 12/05/14) Mon 19/05/1¢

1}% Construct 2nd LED box [ Drll box,pot fices & PCB and Soldern) Mon 12/05/14| Tue 1305/

o 0% Polish 2 sets (Oty20) of LED fibres in small connectors Mon 12/05/14| Mon 12/05/14
0% Pot & Polish 2x10 sets of LED fibres in PP connectors Tue 13/05/14] Tue 13/05/14

0% Cable up LED box in hall (WVME ethernet fibres) Wed 1405714 Wed 14/05/14

0% LED box hardware & software debug (as not used befome!) Thu 15/05/14 Fri 16/05/14

0% Run LED calioration with PMT? Mon 19/05/14) Mon 1990514

0% Upstream SpecSol offline activities in hall Thu01/05/14( Thu 1505/14

0% Plan Offline LED Calibration test with PMT? Mon 12/05/14) Mon 12/05/14

W 100%% Upstream SpecSol placed in Offline position in hall Mon 05/05/14 Mon 050514
0% Camy out Offline LED calibration test? Tue 20005714 Mon 26/05/14

0% Trial connect and reform south side extemal waveguides 7 Mon 05/05/14( Maon 050514

0% Compressaors in hall Mon 01/09/14| Mon 20/110/14

o 0% 3 phase mains connections at compressor positions in place? Mon 01/09914| Mon 01/09/14
o 0% Chilled water piping & flowmeters at compressor postions in place? Mon 01/09914| Mon 01/09/14
o 0% Framework in place for stack of two compressors Mon 01/09914| Mon 01/09/14
0% Mowve compressors to hall and place in position Mon 01/09914| Mon 01/09/14

o 0% Connect chilled water & mains Tue 020914 Wed 03/09/14
0% Run Helium lines (30M) from compressors 1o cryostat (S & N seperately 7) Thu 02/09014 Wed 15/10/14

0% Run electrical line (30M) from compressors to cryostat (S & N sepemtely?) Thu 02/09¢14| Thu 04/09/14

0% Connect compressors to DL interf ace box Tue 020914 Tue 020914

0% Leak test system (S & M seperately) Thu 1&/10¢14| Mon 20510714

0% DL Tracker cryostat interface box (Interlocks) Mon 12/05/14( Tue 04/11/14

0% DL Tracker cryostat inteface box in place in RR2? Mon 12/05/14| Mon 12/05/14

0% Connect up smoke detector sensing pipework Fri24/10v14| Mon 27/10/M14

0% Comission Vesda smoke detector in situ Tue 281014 Wed 29/10/14

0% Get Vesda system officially commissioned & accreditation test Thu 307100114 Fri 31/10/14

0% Connect Vesda system alam relay to DL interface box Mon 03/11/14) Mon 03/11/14

0% Connect 115V transformer to Lid Heater box Thu 23/10¢14] Thu 23/10/14

0% Connect up Lid Heater outputs to DL interface box Fri 24/10/14 Fri 24/10/14

0% Connect up Oxford ITC503 to RS232 via Ethemet to DL interface box Tue 04/11/14)  Tue 04/11/14

0% Connect Wiener (AFE) mains supply to DL interface box Fri24/10v14 Fri24/10/14

0% =se Wiener mains interlock TTL signal? Mon 12/05/14| Mon 12/05/14

0% Connect phone dialler? Mon 12/05/14( Mon 12/05/14

e
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Tracker Commissioning Plan

[ }

|ﬂ% Tracker racks in hall (require both for N or S operation) Mon 03/11/14
0% Place tracker rack in position in hall Mon 03/11/14] Mon 03/11/14
0% Arrange Helium gas line from Tracker rack to cryo Tue 04/11/14] Tue 04/11/14
0% Ship back David Adey kit from the US Mon 03/11/14) Mon 03/11/14
0% Populate VME crates with modules Tue 04/11/14]  Tue 04511714
0% Connect fibre between Tracker rack and controls computer Wed 05/11/14 Wed 05/11/14
0% Connect fibre between Tracker rack and MLCR based DAL computer Wed 05/11/14] Wed 05/11./14
0% Connect 1553 cables from VME module to AFE backplane Wed 05/11/14 Wed 05/11/14
0% South side cryostats install Mon 30/06/14) Thu 0611114

o 0% South side PRY in place by Mid Oct 2014 Mon 20/10/14( Mon 20710714
0% Cryostat stands - South side in place Mon 200 10/14)  Tue 2110014
0% Move South side cryostats to hall and place in position Wed 221014 Thu 231014
0% Connect up CCG to MKS gauge in Tracker rack Thu 06/11/14 Thu 0&6/11/14
0% Connect up Cold head Electrical & Helium lines with new washers Fri24/10/14 Fri 24/10/14
0% Connect temperature sensors to Oxford ITC503 in Tracker rack Thu 06/11/14 Thu 0&6/11/14
0% Mount 4 x AFEIt PCB's Fri24/10/14 Fri24/10/14
0% Connect mains power to Wiener AFE PSU Fri24/10/14 Fri 24/10/14
0% Cryostat Vacuum system Mon 30/06/14 Tue 04/11/14
0 Connect TD40D Turbo controller to DL vac rack Mon 03/11/14 Mon 03/11/14
0% Mount & Connect 24V for turbo controller at cryostat or DL vac rack Tue 04/11/14] Tue 04/11/14
0% Connect up MKS93 7T pressure gauge controller trip relay to DL vac rack Tue 02711714 Tue 042/11/14

i 0% Connect Pneumnatic fail safe pressure valve behind turbo? Mon 30006/14| Mon 3000614
0% Connect Pneumatic fail safe through to valve island and onto DL vac rack Mon 03/11/14] Mon 03/11/14
0% Connect Roughing/Backing line to fail safe valve Tue 04/11/14]  Tue 04511714
0% South side External Waveguides connect Mon 12/05/14| Wed 29/10/14
0% Upstream spectrometer solenoid in place on cooling channel? Mon 12/05/14) Mon 12/0514
0% Make dark working environment Mon 12/05/14| Tue 1390514
0% Reform and connect extemal waveguides to fit from PP to Cryostat Fri24/10/14] Tue 2810714
0% Errect trellis to support extemal waveguides Wed 29/10/14| Wed 2910/14

WW TyY«cT Meli _ .
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Tracker Commissioning Plan

Morth side cryostats install Mon 30/06/14| Thu 05/03/15

T ﬂ"!"’n Morth side PRY in place by Feb 2015 Fri 27/02/15 Fri 27/02/15

L Cryostat stands - North side in place Fri 27/02/15) Mon 02/03/15

s Move Morth side cryostats to hall and place in position Tue 03/03/15] Wed 04/03/15

s Connect up CCG to MKS gauge in Tracker rack Thu 0503715 Thu 0503/15

0% Connect up Cold head Electrical & Helium lines with new washers Thu 050315 Thu 050315

0% Connect temperature sensors to Oxford ITCS03 in Tracker rack Thu 05/03/15| Thu 050315

0% Mount 4 x AFEIIt PCB's Thu 05/03/15| Thu 05/03/15

0% Connect mains power to Wienar AFE PSL Thu 05/03/15| Thu 05/03/15

0% Cryostat Vacuum system Mon 3000614 Tue 04/11/14

0% Connect TD400 Turbo contreller to DL vac rack Mon 031114 Mon 03111714

0% Mount & Connect 24Y for turbo controller at cryostat or DL vac rack Tue 041114  Tue 04/11/14

0% Connect up MKS937Y pressure gauge controller trip relay to DL vac rack Tue 0411714 Tue 04/11/14

|'| 0% Connect Pneumnatic fail safe pressure valve behind turbo? Mon 30006/14) Mon 30/06/14

0% Connect Pneumatic fail safe to valve island and DL vac rack Mon 0311714 Mon 03711714

0% Connect Roughing/Backing line to fail safe valve Tue 0411714 Tue 04/11/14

0% Marth side External Waveguides connect Thu 131114 Tue 10/03/15

| 0% Downstream spectrometer solencid in place on cooling channel? Thu 13/11/14] Thu 1311714

0% Make dark working envircnment Thu 1311714 Thu 1311714

0% Reform and connect extemal waveguides to fit from PP to Cryostat Thu 0503115 Mon 0990315

0% Errect trellis to support extemal waveguides Tue 1040315 Tue 10/03/15

0% Pre-beam Comissioning Thu 06/11/14 Fri 20103115

0% South side operations Thu 06/11/14| Wed 26/11/14

0% Test AFE =slow controls [Adeay) Thu 0&8/11/14] Mon 107111/14

0% Test Tracker =afety interlocks Frigo@/11/14] Mon 10711714

120 0% Cool down proced une Tue 11/11/14 Fri14/11/14
121 0% LED Calizration & cther Mon 17/11/14] Mon 24/11/14
122 0% Initial 1SIS BF timing with TOF mimic? Tue 25/11/14] Wed 26/11/14
123 (15 Morth side operations Fri 06/03/15| Fri 20/03/15
124 0% Test AFE slow controls (Adey) Fri (&/03/15 Fri (6/03/15
125 0% Test Tracker safety interlocks Fri (&/03/15 Fri (6/03/15
126 0% Cool down procedure Mon 0003415 Thu 1270315
127 0% (Fully LED Calibration & other Fri 13/03/15 Fri 20003/15
0% Step IV beam commissioning starts : ISIS cycle starts 17th March Tue 170315 Tue 170315

Imp=L2
ondon
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Lightguide Fibre QA

ghtguides

e All fibres transmit light
e ~3/128 show signs of damage
e Effect likely due to cracks
1 « Extent of impact on light yield unknown -
Purpose of QA

v ) )
';q,_




Lightguide Fibre QA

Scanner
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Lightguide Fibre QA _,
8

e \We have a scanner that Is well understood an{<¥

ready to be adapted.

» Connector pieces to allow us to use this scanner
(including calibration) have been designed.

» Connector piece Is now manufactured.

* Fibre QA does not impact tracker installation or
commissioning.

* |n case any major problems are discovered (at
any point) we have a plan in place for production
of spare lightguides.

Imperial College
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JICE

VAS

onsiderations for Step |

surement Capabilities.
Backgrounds.

MiSalignments of optical elements is one of the largest
sources of systematic errors. Minimise!

* Tracker station offsets
e« Misalignment between the two Trackers

Magnetic field homogeneity.
Differences in efficiency/errors etc. between the two trackers?
Reconstruction efficiency.

Online Plots. _ Understood
_ o — In progress
Step IV_0 Analysis possibllities. — Not yet considered

Attenuation length in fibres.

Imperial College
London
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Tracker Considerations for Step |

» Measurement Capabilities.

Backarounds.

o There are talks on many of these aspects
at cm39, please see specific talks for detalls.

. Documentation on Tracker wiki.

The important thing to take from
this now Is that we have considered
. hardware and software readiness for
. tracker data taking and analysis.
All such necessary works are either

scheduled or under way.

o Atter

Imperial College

Melissa Uchida CM39 Detector Commissioning Parallel 26/6/14 15



Inary Run Plan—David Adey

Tracker commissioning Data runs

* Readout commissioning — no beam, random, cosmic and LED
triggering to iron out VME based trigger logic — 2 days

* Calibration — no beam runs with LED varying bias, discriminator
and TDCs (latter two not Step 4 essential) — 4 days (bias) + 4 days
(discriminators) + 4 days (timing) = 12 days

* Timing commissioning — starting with LED and moving to beam
to ensure integration and veto period align with arrival of particles —
5 days

* Alignment checks — no field straight tracks to reconstruct actual
alignment of tracker in reference frame — 5 days

TOTAL: 24 days
Imperial College
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Conclusions

Tracker installation of US SS completed ahead of
schedule.

e US SS and Tracker 2 installed in MICE hall.
e DS SS arrived May 2014.

« DS SS and Tracker 1 installation working around AFC
and due to be completed in early July 2014.

* Hall installation and detector commissioning schedule
competed and we are already working through it.

o Step IV readiness plan understood for some time.

* Alignment and commissioning run plans are now top of
our agenda.

» Software in good shape and improving all the time.
Imperial College
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Efficiencles

Reconstruction (SW)

Hardware

Currently at 99.5% work is
well under way to improve
this see Adam Dobbs' talk
In Software session

Imperial College

Differences in efficiency/errors
etc. between the two trackers

* Particle Response

« Time integrated charge (RF) —
when running.
+ Light yield

— Variation in light transmission
between fibres <10%.

 How alike Is their detection,
Interpretation, electronics
readout, noise...

Melissa Uchida CM39 Detector Commissioning Parallel 26/6/14 18



Misalignments

a)Rotational offsets between tracker stations «
In progress

b)Non-parallel tracker stations (pitch)

 maximum possible offset shown to have negligible
effect. — In progress

c)X-Y offsets In trackers stations < Completed
by E. Santos.

d)Misalignment between the two Trackers — see
Tracker plenary talk

Imperial College
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agnetic Field Homogeneity

e solenoids

SS data analysis under way by

V. Blackmore.

Inside trackers

Hall probes inside trackers.

* We have 4 probes per tracker.

 Mounts and locations designed and
manufactured ready to install.

Imperial College
London
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Hall Probe Positions

Existing hall probe —
positions 12 o' =4

New positions

\ clock /\ - Station 1
~ Station5
Imperial College o o
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