The ATLAS Barrel Alignment Readout System

H. v/d Graaf, H. Groenstege, R. Hart, NIKHEF, Amsterdam, Netherlands
F. Bauer, CEA-IRFU, Saclay, France
P.F. Giraud, CERN, Geneva, Switzerland

ICALEPCS 2009, Kobe, Japan

Coded Masks

Channel Types:

Precision Track Reconstruction:
* Inplane  MDT deformation
 Praxial Plane alignment

e + 1200 Monitored Drift Tube Chambers Axial Plane alignment

* Projective Tower alignment
(MDTS) * Reference Link to the toroid

T

 Barrel: parallel to beam

« Endcap: perpendicular to beam Result parameters:

Rasnik type Spot type - Translation x

5296 channels (91.2%) 516 channels (8.8%)  Translationy

: _ « Rotation angle 6
Barrel Alignment System: Rasnik (Red Alignment System NIKHEF) . Magnificatiogn

* goal: measure deformation and position of the barrel chambers » Original type developed at NlE:EF Amsterdam

« performed by 5812 optical lines (channels)

. . . » Chess board with encoded edges
e data stored into database for off-line analysis _ _ _
. accuracy of track sagitta: <50 uym » Analysis: FOAM (FQurier Analysis Method)

Distortion during magnet test

YValue VS time e Rotz VS time
27.2

Optical Line (Channel)

dif“%imr coded projection LR.
mask lens filter  RasCam PC containing

RasLed \ / framegrabber,

% running Rasdim

Eashux
Masterhux

TopMux

DIM:

ijiléztl}z Analyse * Lightweight communication protocol
l iResult « Communication: PVSS < Rasdim

channel
Rasdim:

* Server; developed with VC++
« Controls MUX and Framegrabber

PVSS:
* SCADA (Supervisory Control and Data Acquisition)

« Datapoint concept =l
« Database:

h 4
¥

 RaslLed:

Module Panel Scale Help
ER < IR B I (A

—Filter options:

* 9infra-red LEDs
_ * Results — CondDb o [
* RasCam: _ e Parameters < ConfDb | EEEmn
« CMOS 392 x 292 pixels
- e
- (6l analtype
#-Elbackgrou
E _lod
- Cmai
:EHDalz pppppp
 lare: =

# MID | CHAKKEL_MNAME SEC MR | STIME GLOE_ERR | AMAL ERR XVALUE| YhAALLIE |SCALEVALUE ROTZVALLE A
» 1| 406790139 inp_BOL4ADR 3 BE95 30-SEP-09 02.16.50.165000 Phd 0 0 85241661072 51.43065736 8931557109 00246577
2 | 405739355 brm_BIREC1S BIMACIS 2 7256 30-5EP-09 02.16.50.168000 Phd u} 0 BE5.255432129 BE.133158853 G79E03744 . - 01180821
3406739953 pra_BhLEAII_BhLSADI_HY TA70 30-5EP-09 02.16.50. 157000 P 0 031230407715 11.022364616 758316875 - 007s07y
4| 405790390 inp_BIL2C07_4 7a45 30-5EP-09 02.165.50.355000 P 0 0 27 477125168 71295478821 1.002024531 -.02002109
5405790035 inp_BOLECT1_3 7383 30-SEP-09 02,1650 465000 P 0 0 5621736145 90692674266 1.001901269 -00441437
B | 405790297 ccc_BIS4ADE_BIL3ADY 8013 30-5EP-09 02.165.50.853000 P 0 0 1.8136959951 - 09272009973 162350993 -.0099975
7405730503 inp_BOLACO3 3 FA22 30-5EP-09 021650951000 P 0 0 2553385195 85170753479 REEERERS - 0114625 o L
8| 405789866 ccc_BIS1C14_BIL1C13 7256 30-5EP-09 02.16.51.105000 P 0 0 309909993 045500025 154519997 0054126 ‘ ‘,"
9 405730199 pra_BIM2A15_BIMTATE Hy 7491 30-5EP-09 02.16.51. 145000 Phd 0 0 B5.834315491 31 40003433 FETEE083 . -00719514 . D; " D
10 | 406790321 inp_BIL3COS_1 7846 30-SEP-02 02.16.51.411000 P 0 0 B5.548245291  53.30046463 221591444 01113624
11 | 4057590140 inp_BOL4ADS_4 BROE 30-SEP-09 02.16.51.430000 P 0 0 45 556841273 48 830546515 1.00116395 000sEa7a
% Mux Address !.n g p ( )
inp_BOL1A01_1 Cancel | ok | & 120 HEE
Camera Led —
Server: = S — BT inp_BOL1A01_1 Cancel | ok |
TopMux: 5 EI: 5 EI Background: [
- . _ " Rasnik ™ Setup2
Master: "= " Nimgs: o D " Spot Pixel sample clock mode —Shufle modes
Rasmux: 1 Elj 1 El Counter: |1 Elj * Foam @ Dizable pixel valid clock pin output & All inormal operation)
¢ Quality image area anly i~ Mone, video output in tristate
VT Channel © Quality central 2567256 pixels O Syewiy
 Pixelvalid active during interline periods SHERBTBEET
Parameters 2 3 ol
" Enahle free running pixel clock ey,
Q3
I~ Exernal pixel thresholds Q4
1% Foam !.E
0000000
inp_BOL1A01_1 Cancel | ok | v Setupl———————— [T ~SetupI——— — - Misc
™ NormaliBacklit ] Elj ¥ | Coarse |[310 Elj
—HIN —FIN [ Linear mode
™ Enahle SNO
b [~ Auto gain enable [~ | Fine 1] EI:
Y_::E:z :2 ° ;m;jlzi- Eizz I Inhibit black calibration
! - [ul . 1 =
Master Master 0000000 Master rigin an cod: 0 [~ Enable auto exposure r gue ™| Lower |0 EI
8 . . ™ Horizontal shufiie [ Disakle anti blooming
Mux Mux s ray | ‘
firatco 1: o ™ vertical shufiie ™ Enable bla.ckreference [ | Upper |0 El
lastcol: 0 B B ek eellaEia I Enahle w.hm? .thre-shold
o 0 ™ clock divisor DV ™ Enahble hinairisation
i
[~ Clock divisor DIV
] RasMux [ RasMux [ AAAINl; RasMux

6000 channels

13 ATL_MDT: fwUiAtlasFrame

EDEEE SR o
MDT

= MDT BA

ALIGNMENT BA

Barrel Alignment Status
Barrel Alignment Status . MDT BA ALIGN
;. rdSiSrv3

1 BI_A01-02 1 BI_A09-10-11a 1 BI_C09-10-11a 1BI_C01-02
2 BI_A03-04 2 BI_Al11b-12 2 BI_C11b-12 2 BI_C03-04

3 BM-REF_A01-02 3 BM-REF_A09-10 3 BM-REF_C09-10 3 BM-REF_C01-02
4 BM-REF_A03-04 4 BM-REF_A11-12 4 BM-REF_C11-12 4 BM-REF_C03-04
5BO_A01-02 5BO_A09-10-11a 5BO_C09-10-11a 5BO_C01-02

6 BO_A03-04 6 BO_A11b-12 6 BO_C11b-12 6 BO_C03-04

1 BI_A05-06 1BI_A13-14-15a 1BI_C13-14-15a 1 BI_C05-06
2 BI_A07-08 2 BI_A15b-16 2 BI_C15b-16 2 BI_C07-08
3 BM-REF_A05-06 3 BM-REF_A13-14 3BM-REF_C13-14 3 BM-REF_C05-06
4 BM-REF_A07-08 4 BM-REF_A15-16 4 BM-REF_C15-16 4 BM-REF_C07-08
5BO_A05-06 5BO_A13-14b 5BO_C13-14b 5BO_C05-06
6 BO_A07-08 6BO_Al4a_15_16 6 BO_Cl14a_15 16 6 BO_C07-08

+ 8 PC (W-XP) + 1 super-visor + 1 spare —
 Frame-grabber: Data Translation DT3162

 3-level multiplexing scheme

 +10 minutes full cycle FSM: Barrel Alignment Concepts:
» Passive system (no commands)

 State/Status based on number of errors and storage to database

RasMux

References

[1] H.Groenstege et al., “The Rasnik”, ATLAS MUON Note 63 (1994)

[2] Rasnik homepage: http://www.nikhef.nl/pub/departments/et/experiments/atlas/rasnik/index.nhtml|
[3] C.Guyot et al., “The alignment system of the ATLAS barrel muon spectrometer”, ATLAS Note ATL-MUON-PUB-2008-007


http://www.caen.it/

