ECOLE POLYTEL ]-[N"I QUE
FEDERALE DE L"L SANMNE

e BT

T-Station Alignment
Infrastructure at LHCDb

Adlene Hicheur
(Ecole Paolytechnigue Fedérale de Lausanne)
T-Station Alignment group: J.Blouw, F.Maciuc, M. Deissenroth, A. Perieanu
(Heidelberg), A.Hicheur, L.Nicolas (EPFL), G.Raven, J.Amoraal, I.Nardulli (NIKHEF)

LHC Alignment Workshop, 4-6/09/2006




OL)i]]

- Jn't(__ tiction
VEriexing and tracking subsystems
___-* ‘stations

- .ﬁ'lgnment firamework: global view

--._. e —

| *'-*t—Geometry and alignable units

— ® [racking model and tools
e Solving tools
® Conclusion and outlook




WEHEXING and tracking in  LEEH

velc Y / My M5 \
RF-foil : . am = SPD/PS HCALMZ
s Magnet =
( 4 - = T3 RICH2 | ECAL
VELO sili 3 ;. 5 B L |

.)'r"'i,l'll

/| /IricHL




r

Inner Tracker T StatIOnS

3 Stations with Zdayersie type and 'stereo
U, v type ( 0°, -59, 59, 0°)

Outer Tracker

i

IT Initial positioning (meas. + estimates)

tolerance rotational constraint
sensors on ladder Az, Ay =10 pym | v =0.11 mrad
ladders on rod Az, Ay =100 pm | v = 0.6 mrad
cooling rod to cooling rod | Az, Ay =0.5mm | v=1mrad

| detector box Ax,Ay=1mm | v=1mrad ' tubes

T~

" mixture

idules to
W (25% for 1mm)

Each station has four boxes
Total: 336 ladders to align
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D GEomety anadlgranularity T

T | Module Type “s1U” | Module Type “S3U”
| Module Type “s2U” |

cooling to0 T3

Lo

i

T — -l'_',...._.--.- -

ﬂaﬁ'ﬂe‘r |ayers 2 layers
‘mounted onieach
cooling rod. Overlaps:

IT ladders overlap across Straws grouped In double
the strips layered modules

Overlaps between IT
boxes

4 module layers per station

Small overlap between IT
and OT




irackingimoedel and teels

= Velo tracks
Forward tracks
Matched tracks
Seed tracks
VTT tracks

T — TT tracks

derivatives, defining
misalignments, etc...

- For selection, main cha
to reject ghost tracks, selec
Isolated tracks
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SIReNPart meant to run in
tways direct use of
29E de glekhal minimization,
: ,_e-;; e Measurement, ¢ stereo

i

ﬁ:‘a] 50|V|ng part separated from

__::'-'_:;"‘:.tﬁ erprocessing part = R )

= — 0On call methods implementing
different approaches (singular-
friendly inversion as embedded in
Millepede, diagonalization,
MINRES algorithm)

e Steps:
— Align I'T and OT internally

— Use “hybrid” tracks and overlaps
to align I'T wrt OT
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ET UM ACTIECISN SIS OIMTICAIES STILIOPIE
Jca[fs'f/ g, etc...)

Jme flyAfer two degrees of freedom (translations in the
erpendlcular to the beam axis) + straight tracks

= l\ JF Imearltles not taken into account

- \/_\/Lﬁ adllfthe detector effects, the hope is to achieve:

17: 10 LM precision for the coordinate across the strips (x) and
= ;”L‘?:E'about anrerder of magnitude waorse in y

—

—  — O7T: — 50 um precision across the straws (x)

- Currently.
— Roetations and z translation being studied
— Modeling of non-linearities under investigation

® |terations machinery to be trained further
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SNESIAUeN AlIGNMER Strategy. 0efined

-._f.——\—-—

no SMENtAtIoN O Core  selitware 0m-going

— |
o Eozls 1I|ty studies performed

— Jra gikertie naive simulation, important items figured out
glieaidys tieatment of non- Ilnearltles handling
. eratlons
1E planiis to have a complete SW framework by
he end of the year

_- Event samples for the algorithms
— Simulated minimum bias and inclusive b events

— Before “proper collision” data, beam-gas and beam-halo
tracks to be considered (no cosmics like other
experiments)







—_— ]
frame (stainless steel)

SIE0E
Supports:
12 Outer tracker/Zstations
6 Inner tracker Y% statigm

Rail tolerances:
Flathess: 3 mm
Straightness: 2mm

(over 6.55 m)
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UPROIL Structures for the trackers:

support frame for
top and right box

support frame for
bottom and left box

cooling pipes

signal- and
supply-cables

I“I IIHH. detector boxes
N

| . lﬂiﬂl\\‘ Service Boxes

flexible cable chains
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h,ﬁ- = i 10 e deta”s RASNIK alignient

holes
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2 vertical
Plates
Combined
With 2 strips
For torsion
stiffness

Holes for services
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0 u pull distribution Entries 2| | §zpull distribution [ naf o181 167

Mean -0.03083| = Prob 0.008683

5 F ; Constant 40.69+197

z | ' RMS _ 03662| 2 45 Mean 0.2565 £0.0445
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MREEIVation from Velostacks: ===
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= Approximate B-field as thin lens (“p,-kick method")

= Project VELO tracks to focal plane

= Search for IT / OT hits in search window of £0.3rad
(deflection<0.25rad e
fOI‘ p>3GEV) seed points Focal Plane i 2

{x,y) at Zfocal
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. +0.3rad
“.search
window

Slide from
J.Albrecht




