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ATLAS PIXEL DETECTOR

OVERVIEW

e THINGS TO REMEMBER

e LAYOUT OF SUPPORT SCHEME AND SERVICES
— INSTALLATION REQUIRES NEW SUPPORT SCHEME
— IMPLIES SPECIFIC SERVICE ROUTING AND BREAKS
e INSTALLATION SEQUENCE
— SERVICE TERMINATION
— KEY POINTS AND RAMIFICATIONS
— OVERALL LENGTHS FOR INSTALLATION
e MOCKUP OF PIXEL SUPPORT TUBE IS UNDERWAY
— VERIFICATION OF INSTALLATION PROCEDURE
— TESTING OF SUPPORT AND LOAD TRANSFER
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ATLAS PIXEL DETECTOR
THINGS TO REMEMBER

* PIXEL INSTALLATION MUST HAPPEN AT LATEST POSSIBLE DATE

— FAILURE OF D-MILL ELECTRONICS NECESSITATED RE-DESIGN OF DETECTOR
WHICH WAS VIABLE WITH THE LIMITED NUMBER OF MODULES WHICH WILL BE
AVAILABLE BY THE INSTALLATION DEADLINE

— ADVANCING THE INSTALLATION SCHEDULE=LESS MODULES

— WORKS NOW WITH DETECTOR FOLLOWING “OLD” B-LAYER SCHEDULE
e B-LAYER IS AT THE SMALLEST POSSIBLE RADIUS

— B-LAYER MUST BE CLAM-SHELLED TO PASS FLANGE AT END OF BEAM PIPE
e REMAINDER OF DETECTOR IS *NOT* CLAM-SHELLED

— REMAINDER OF DETECTOR USES TECHNOLOGY ALREADY DEVELOPED—ONLY
PARAMETRICALLY SCALED

— REDESIGN OF DETECTOR FOR CLAM-SHELLING ~2YR DELAY
e CURRENT THINKING IS TO INSTALL AROUND INSTALLED VI SECTION OF
BEAM-VACUUM
e B-LAYER INSTALLATION WAS REQUIRED TO BE CONSISTENT WITH SHORT
ACCESS CONFIGURATION
— WAS TIED TO OLD BAKE-OUT SCENARIO VI TEMPERATURE

e WaRKSHOR AU LETECTOR WIEGRATION

E. ANDERSSEN LBNL



ATLAS PIXEL DETECTOR

* FRAME LENGTH WITHOUT THE PIGTAILS EXTENDING

e PIGTAILS WILL EXTEND 370MM ON BOTH SIDES OF THE DETECTOR FOR A
TOTAL LENGTH OF 2.14M

e WaRKSHOR AU LETECTOR WIEGRATION
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PIXEL DETECTOR
PIXELS IN INSTALLED POSITION

FAR-SIDE PIXEL
SERVICES MUST
PASS THE CROSSED
WIRE BEAM PIPE
SUPPORT AT Z=-800

arcr 2001 BEAM PIPE AND BARREL ID NOT SHOWN FOR CLARITY H/ﬂﬂiﬁffﬂiﬁ”ﬁi/ﬂﬂly

ACCESS WORKSHOP
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ATLAS PIXEL DETECTOR
GENERAL LAYOUT

PIXEL FRAME IS 1400MM LONG PPO PP1

AN WITHOUT PIGTAILS OVERLAP REGION IN END-PLUG
Z=[750,\1 070] Z=3400

\ AN

\ TRT \

TRT
-

<

N

/
—»’ | ENGTH OF SERVICE PANEL .

4
S~

r 3400MM (END-PLUG FACE) PIXEL + PIGTAILS

L [l oswemnan

E HALF LENGTH)
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7 TUBE IS SHOWN INSTALLED IN INNER DETECTOR
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ATLAS PIXEL DETECTOR
PIXEL SUPPORT TUBE INSTALLED WITH BARREL. ID

TEMPORARY

N\ BOLTED INTERFACE SUPPORT AT
/ \ BEAM PIPE

/ TRT ]\

N\

/ IT IS INTENDED THAT PIXELS CAN REMAIN INSTALLED (DISCONNECTING SERVICES) \
AND REMOVE THE FORWARD ID.

e WaRKSHOR AU LETECTOR WIEGRATION
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ATLAS PIXEL DETECTOR
FORWARD ID INSTALLATION

FrRoM ID TDR v2

©

J"J'IW

REMEMBER THIS
STRUCTURE

FORWARD PIXEL SUPPORT TUBE USES SAME INSTALLATION SCHEME

e WaRKSHOR AU LETECTOR WIEGRATION
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ATLAS PIXEL DETECTOR
SERVICE BREAKS IN INSTALLED POSITIONS

* BREAKS AT INDICATED LOCATIONS ARE NECESSARY FOR THE
ASSEMBLY KINEMATICS

e TYPE Il CABLE IS PANELIZED AND REMOVABLE TO GIVE ACCESS TO
PPF 1

PPB2
— PPF1 IS ACCESSIBLE AFTER TIl CABLES ARE REMOVED
— [T IS FEASIBLE TO EVEN ACCESS PPB 1 WITHOUT REMOVING PIXELS
° B-LLAYER SERVICES RUN OUT SIDE C ONLY—BREAKING AT THE “TYPE II”

SAME LOCATIONS .:: / 3 2M TO PPB2
“TYPE I”
2.65M

PPB1 | PATCH PPF 1
NO LONGER USED

PP1

PIGTAIL

ALL Low MASS CABLES
RUN ALONG THE SUPPORT
e — e —— ¢ TUBE AND THEN TO PPB2
(| WITH BREAKS AS
INDICATED

INNER TRACKER SECTION

PPO LOCATION

e WaRKSHOR AU LETECTOR WIEGRATION
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ATLAS PIXEL DETECTOR
SERVICES MECHANICAL SUPPORT

STRUCTURE NECESSARY TO SUPPORT SERVICES DURING
INSTALLATION SCHEME

PATCH PANEL O

PIGTAILS

HANGER STRUCTURE

MARCH 2001 \ TUBE FLANGE

ACCESS WORKSHOP H/ﬂiiﬁfﬁiiyﬁﬁilﬂﬂly
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ATLAS PIXEL DETECTOR
PPO TERMINATION
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e RADIUS OF PPO IS APPROXIMATELY 180MM
e STARTS AT Z=750 AND GOES TO Z=1070 (50MM GAP BETWEEN PPO AND FRAME)

e BUILTUP IN LAYERS—BARREL LAYER MUST “PEEL BACK” TO GIVE ACCESS TO DISK

SERVICES
MARCH 2001

ACCESS WORKSHOP P/lﬂﬂiﬁf/ﬂi/’/ﬁé’ilﬂﬂl
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ATLAS PIXEL DETECTOR
FAR SERVICES ARE INSERTED

FAR SERVICES
IN QUADRANTS ‘

2.65M
" " INNER DETECTOR BORE

BEAM PIPE SUPPORT

500MM [¢—»
(COMFORTABLE t— 7=3450 (THIS BEARS SOME INVESTIGAT[ON)

HUMAN-WIDTH)

BEAM PIPE

PIXEL FRAME

2270MM
TO END OF PIGTAILS

SERVICES NEED TO EXTEND BEYOND END OF BEAM PIPE
SUPPORT FRAME TO ALLOW TERMINATION OF OVERLAPPING
PIGTAILS

e WaRKSHOR AU LETECTOR WIEGRATION
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ATLAS PIXEL DETECTOR
FAR SERVICES TERMINATED—PIXELS INSERTED

TERMINATE
FAR SERVICES

=57

2270MM
TO END OF PIGTAILS
FAR SIDE BARREL PIGTAILS NEED TO FOLD BACK OVER
FRAME TO GIVE ACCESS TO PPO
300-500 FOR
CANTILEVERED
—orrent [ FARSERVicES |
= .
S I
(¢
Il 2770MM
OVER MECHANICAL /=3450
SUPPORT
CANTILEVER STRUCTURE NECESSARY TO
SUPPORT BEAMPIPE DURING INSTALLATION—
MaRCH 2001 SAME AS FOR ID FORWARD INSTALLATION PUE LETECTOR WIEGRATION
E. ANDERSSEN LBNL
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ATLAS PIXEL DETECTOR
TESTABILITY OF FAR SIDE SERVICES

PIXEL FRAME | BEAM PIPE

4.6M
TO END OF PIGTAILS

@ e FORWARD LENGTH + SOME
CLEARANCE IS CLOSE TO 4.6M

* PROPOSE TO USE SAME
STRUCTURE FOR
CANTILEVERING BEAM PIPE

e CANTILEVER STRUCTURE AT
END IS NOT DESIGNED, BUT
PROBLEM IS COMMON WITHIN ID

e CouLD CONSIDER DELIVERING
ASSEMBLED FROM SURFACE...

CLEARANCE NEEDED FOR SUPPORT REMOVAL

e WaRKSHOR AU LETECTOR WIEGRATION
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ATLAS PIXEL DETECTOR
CONNECTION TIME ESTIMATE

[Task Name | Duration [
Double Bundle Connection 11 mins

[}
[}
',
5]
2]
1
o
w0
=

Connection 6 mins
PP1 eConnection 1 min

PP1 Cooling Connection 2 mins
PFPO Cooling Connection 2 ming
PPO eConnection 3 mins
Wacuum Check 3 mins
Electrical Test 3 mins
Auto Test Sequence 9 mins

e WHAT WOULD SURFACE ASSEMBLY SAVE?

* MINIMUM ESTIMATED TESTING AND CONNECTION TIMES
— 1T 1MIN/TEST UNIT—=5MIN OF WHICH IS AUTOMATIC TEST

— REQUIRES 2 TECHNICIANS—UP TO 4 CAN WORK SIMULTANEOUSLY WHICH HALVES THE
OVERALL TIME

— ABSOLUTE MINIMUM FOR EACH CONNECTION—COULD BE MUCH MORE IF SYSTEMATIC
FAILURES PRESENT

e CYCLE TIME BASED ON CONNECTION AND TESTING OF BUNDLES ON A SINGLE
COOLING CIRCUIT
— G2 TESTSONSIDE A (11.4HOURS X 2-TECHS)
— 73 TESTS ON SIDE C (13.4HOURS X 2-TECHS)
— ELAPSED TIME FOR EITHER SIDE COULD BE APPROXIMATELY 1-8HR SHIFT FOR 4-TECHS

* FAILURE SCENARIOS AND ASSOCIATED TIMES NEED TO BE DEVELOPED—COULD
MULTIPLY BY FACTORS...

e WaRKSHOR AU LETECTOR WIEGRATION
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PIXEL DETECTOR
TESTABILITY OF SERVICE TERMINATION

BI‘STAVE ASSEM. C'SERVICES
%\%ﬂﬁ%"

BI-STAVE ASSEM.

ATLAS

COOLING

CONNECTION AREAS

DisK
PP1

e-SERVICES

\ 2,

N ¥

COOLING
CONNECTION AREAS

DiskK

COOLING SERVICES FOR A BI-STAVE ASSEMBLY GO OUT ONE SIDE, ELECTRICAL SERVICES GO OUT
BOTH SIDES LEADING TO A SLIGHT TEST PROBLEM—SOMEWHAT DESIRABLE TO TERMINATE BOTH
SIDES ON SURFACE...

MARCH 2001
ACCESS WORKSHOP
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ATLAS PIXEL DETECTOR
B-LAYER INSERTION CONFIGURATION

VERTICAL BEAMPIPE SUPPORT WIRE IS REPLACED

1.2M GAP IS OPENED TO ALLOW INSERTION OF B-LAYER AROUND
SUPPORT WIRE—-SAME AS CURRENT INSTALLATION SEQUENCE

1.2M

B-LAYER IS CLAM-SHELLED AND SMALLER THAN THE
MARCH 2001 BEAM PIPE FLANGE.

ACCESS WORKSHOP H/ﬂiiﬁfﬁiiyﬁﬁilﬂﬂly

E. ANDERSSEN LBNL



ATLAS PIXEL DETECTOR
B-LAYER CLAM SHELLED AND INSERTED

TOP VIEW HALVES ARE INSERTED AROUND WIRE-REQUIRED
TOOLING IS NOT SHOWN

: [ FARSERvicEs |
|
/' = BE— ]
VERTICAL -
SUPPORT 1.2M

HALVES ARE CLOSED AND FIXED TOGETHER

| —

B-LAYER IS INSERTED INTO PIXEL FRAME USING SAME
RAILS IN PIXELS AS FOR BASELINE

SIDE VIEW

e WaRKSHOR AU LETECTOR WIEGRATION
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ATLAS PIXEL DETECTOR
ASSEMBLY CONCEPT

Sy

HALVES ARE HELD TOGETHER BY
LONGITUDINAL ACTUATION

PRELIMINARY DESIGN OF TOOLING STRUCTURES
IS CONSISTENT WITH SPACE AVAILABLE. LARGER
APERTURES WOULD BE NICE TO ALLOW
FLEXIBILITY IN SUPPORT SCHEMES

e O eror : UL LETECTOR WIEGRATON
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PIXEL DETECTOR
INSERTION OF B-LAYER

ATLAS

NOTE SERVICE TERMINATION
SCHEME HAS CHANGED—-
SERVICES ARE CONNECTED

VACUUM PORT OK,

BUT TIGHT TO B-LAYER LATER
ION PumMp OK :
MARCH 2001 PUE LETECTOR WTEGRATION

ACCESS WORKSHOP
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ATLAS PIXEL DETECTOR
PIXEL NEAR SIDE SERVICE TERMINATION

SUPPORT WIRE

? I
<4+— 3400 (END OF SUPPORT TUBE)

—

5}4 (2.65M + 50MM) »‘
© 2.7M

‘ TERMINATION TO B-LAYER SERVICES OCCURS INBOUND OF

SUPPORT WIRE AT 3450 RE-ATTACHED
FRAME END JUST INSIDE TUBE
(FRAME END TO PPO GAP IS 5OMM)

NOTE—DUE TO HISTORY, THIS IS CONSISTENT LENGTH-WISE

Xé(lch:SHSZV(\)/?)ILKSHOP WITH THE SHORT ACCESS CONFIGURATION ﬂ/ﬂiiﬁffﬂiiyﬁﬁilﬂﬂly
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ATLAS PIXEL DETECTOR

ACCESS TO B-LAYER

1 COURTE.MPG i COURTE MPG 1 COURTE.MPG

~1METER

CHAMBERS INDICATED IN ACCESS
RED, CLOSED POSITION

CHAMBERS IN OPEN

POSITIONS

SMALLEST OPENING:
870MM X 1.5M

MARCH 2001
ACCESS WORKSHOP

REFERENCE MAN-
MAGENTA BAR OF
SAME HEIGHT SHOWN
NEXT TO HIM
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ATLAS PIXEL DETECTOR
PIXEL NEAR SIDE SERVICE TERMINATION

THIS INSTALLATION PROCEDURE IS KEYED OFF OF THE SUPPORT WIRE.
AT Z=3450
ALL LENGTHS CAN BE MEASURED FROM IT, BUT THE AREA IS CONGESTED.

IT MAY BE NECESSARY TO ADJUST THESE NUMBERS SOME 100-200MM TO
ACCOUNT FOR THE COMPLEX TERMINATION OF THE B_LAYER SERVICES

- THIS WILL REQUIRE MOCKING UP TO UNDERSTAND BETTER THAN THIS...

3400 (END OF SUPPORT TUBE)

2 (2.65M + 50MM)
) 2.7M

SUPPORT WIRE AT 3450 RE-ATTACHED
FRAME END JUST INSIDE TUBE
(FRAME END TO PPO GAP IS 5OMM)

MARCH 2001

ACCESS WORKSHOP P/lﬂﬂiﬁf/'ﬂi/yﬁﬁilﬂﬂ#
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ATLAS PIXEL DETECTOR
PIXELS INTEGRATED WITH BEAM PIPE ON SURFACE

e [T HAS BEEN SHOWN THAT A 7M LONG OBJECT CAN BE DELIVERED IN A LONG
ACCESS CONFIGURATION (T NYMAN)

e DELIVERING SYSTEM ON CRADLE AND PUSHING INTO TUBE IS CLEARLY
POSSIBLE—V] SUPPORTED INDEPENDENTLY FROM PIXEL SUPPORT TUBE
* MOST OF THE PREVIOUS INSTALLATION/ACCESS STEPS ARE STILL VALID

 REQUIREMENTS

— PIXELS ARE READY ENTIRELY TO INSTALL WHEN VI CAN LAST BE INSTALLED

— VI IS INTEGRATED WITH PIXELS ON SURFACE (REQUIRED FOR B-LAYER INSTALLATION)
 CONSEQUENCES

— VI TIED TO PIXELS SCHEDULE-WISE (NOT NECESSARILY WISE)

— EXTRA VI (AL) MAY BE NEEDED

* VERY PRELIMINARY—DOESN’T FEEL LIKE THE RIGHT THING TO DO...

e WaRKSHOR AU LETECTOR WIEGRATION
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ATLAS PIXEL DETECTOR
CONCLUSION

e PIXEL INSERTION IS CURRENTLY RATHER CONCEPTUAL, BUT
APPEARS CONSISTENT WITH THE APPROPRIATE INSTALLATION
SCENARIOS (LONG ACCESS)

— ACCESS STRUCTURES OF OTHER DEVICES NEED TO BE SHARED AND
UNDERSTOOD

e B-LAYER REMOVAL IS POSSIBLE (BUT PAINFUL) IN SHORT

ACCESS CONFIGURATION
— UNCLEAR IF THIS IS STILL A REQUIREMENT OR EVEN DESIRED

e« POSSIBLE BENEFITS ARE AVAILABLE WITH VARIOUS LEVELS OF

INTEGRATION ON THE SURFACE

e WaRKSHOR AU LETECTOR WIEGRATION
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ATLAS PIXEL DETECTOR

PIXEL FRAME AND SERVICE MOCKUP
e SCOPE

— MASS AND ENVELOPE GEOMETRY OF FINAL DETECTOR FRAME
e ATTEMPTING FOR SIMILAR FRICTION AS WELL

— AT LEAST TWO FULL QUADRANTS OF DUMMY SERVICE PANELS

e INITIALLY 1-QUADRANT, BOTH SIDES, EVENTUALLY HALF OF ALL SERVICES (ARE MORE
NEEDED?)

— AT LEAST TWO OCTANTS (BOTH SIDES) OF MECHANICALLY ACCURATE
CONNECTIONS
* NEEDED FOR INSTALLATION SIMULATION
— AT LEAST ONE OCTANT OF ELECTRICALLY ACTIVE SERVICE CONNECTIONS

* THIS IS TO PROVIDE VERIFICATION THAT TERMINATIONS STAY TERMINATED THROUGH
PROCEDURE

* MIGHT PROVE USEFUL FOR THERMAL MOCKUP
— PROVISION FOR DUMMY B-LAYER INSTALLATION
* REQUIRES ALSO MECHANICAL CONNECTIONS FOR INSTALLATION SIMULATION

e WaRKSHOR AU LETECTOR WIEGRATION
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ATLAS PIXEL DETECTOR
PIXEL SUPPORT TUBE MOCKUP

- w T e o
- iy i : -
. "~ L
_..-"' /
¥
- B o dl

e SUFFICIENT SPACE ACQUIRED IN OLD BEVATRON GENERATOR ROOM
— ENOUGH SPACE TO SIMULATE ENTIRE ASSEMBLY SEQUENCE
— EVEN POSSIBLE TO DO THIS ON SCAFFOLDING IF SO DESIRED (DON’T DESIRE TO)
e MOCKUP IN THREE PIECES TO SIMULATE INDEPENDENT PARTS OF TUBE
— GOAL IS FOR FULL LENGTH OF ENTIRE TUBE TO SIMULATE ALL INSTALLATION SCENARIOS
— DETECTOR RAILS ARE REMOVABLE, SHOULD MODIFICATION BE NECESSARY

e WaRKSHOR AU LETECTOR WIEGRATION
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ATLAS PIXEL DETECTOR
RAIL DESIGN IN SUPPORT TUBE

VEE AND FLAT RAILS WERE
CHOSEN TO PROVIDE
PSEUDO-KINEMATIC SUPPORT
FOR THE DETECTOR DURING
DELIVERY TO THE SUPPORT
POINTS

RAILS ARE USED ONLY FOR
DELIVERY, NOT SUPPORT

> LS

EXTRUDED
SERVICE RAILS

e

REPLACEABLE
RaAllLs
/ \ .

DETAIL ¢

DETAIL |

SEE DETAIL I

i 4o MOCKUP

ACCESS WORKSHOP P/lﬂii/[f/ﬂi/y/iﬁilﬂﬂ/t/

E. ANDERSSEN LBNL
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ATLAS PIXEL DETECTOR
PARTS

* PARTS FOR INSTALLATION MOCKUP

— INSTALLATION MOCKUP RESEMBLES POTENTIAL CRADLE DESIGN—WILL
INVESTIGATE THIS FURTHER

— ASSEMBLY OF MOCKUP WILL AID IN DETERMINING WHAT INSERTION TOOLING IS

EEDE
vaserzo01 | ARSOTEEDED UL LETE TR WIEGRATION

E. ANDERSSEN LBNL



ATLAS PIXEL DETECTOR

MOCKUP STATUS AND PLANNING

e PLAN TO HAYE COMPLETED BOTH TUBE AND PIXEL/ SERVICE MOCKUPS BY END

OF MARCH
— MACHINING IS CRITICAL PATH, BUT IS CURRENTLY ON SCHEDULE

* INITIAL TESTING OF INSERTION COMPLETE BY MID APRIL

— ALLOWS INCLUSION OF RESULTS IN JUNE CDR OF PIXEL TUBE AND GLOBAL SUPPORTS

* MILESTONES
— APRIL
* FRAME AND DUMMY-DUMMY SERVICES
— JUNE-AUG
* ELECTRICALLY ACTIVE TESTING/ THERMAL SIMULATION
— OcCT-02
* MECHANICAL TESTING OF ASSEMBLY PROCEDURES
e FoOLLOW-UP
— SPACE IS ACQUIRED
— FABRICATION—ON SCHEDULE
— PIXEL FRAME AND SERVICE PANEL MOCKUP
* MASS TALLY HAS BEGUN

* TARGET MOCKUP MATERIALS TO GET CLOSE TO CORRECT MASS
* SLIGHTLY BEHIND SCHEDULE

MARCH 2001
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