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HISTORY

1992: First discussions on detectors in Garmisch-
Partenkirschen (LC92). Silicon? Gas?

1996-1997: TESLA Conceptual Design Report. Large ’

wire TPC, O.7Mchan.

1/2001: TESLA Technical Design Report.
Micropattern (GEM, Micromegas) as a baseline,
1.5Mchan.

5/2001: Kick-off of Detector R&D

11/2001: DESY PRC proposal. for TPC R&D
(European & North American teams)

2002: UCLC/LERD proposals

2004: After ITRP,

Europe

Chris Damerell (Rutherford Lab. UK)
Jean-Claude Brient (Ecole Polytechnigue, France)
Wolfgang Lohmann (DESY-Zeuthen, Germany)

Asia

HongJoo Kim (Korean National U.)
Tohru Takeshita (Shinsu U., Japan)
Yasuhiro Sugimoto (KEK, Japan)

North America

Dan Peterson (Cornell U., USA)
Ray Frey (U. of Oregon, USA)
Harry Weerts (Fermilab, USA)

To design and puild an
ulyG-high perfformance

the LIC detector,
where excellent v

moment,
jey/er_éy precision

are reqguired
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Large Detector Concept example
- vm (GeV
S(IP) ~ Sum & lwp 51113;'92 é'/c
5(1/p:) ~ 6x10-5 GeV/c™*
SE/E ~ .30 /VE

Energy flow

— granularity

— hermeticity

— min. material inside calos
— calos inside 4 T coil

COIL

HC AL
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momentum+d(1/p) ~ 10-%/

Number of Events / 1.5 GeV

(1/10xLEP)

ete>ZH~-II X goalieM <0.1x I,
-~ M, dominated by beamstrahlung

~—

ENLN

tracking efficiency: 98% (overall)
4

exdellent and robust-tracking efficiency by
combining.vertex detector and TPC, each wit#
excellent tracking efficiency

TPC track reconstruction efficiency
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space understanding resefution, etc, 3@ prove feasifility of an
MPGD TPC. For CMOS57/Si-based ideis this will ingfude a basic

proof-of-principle.
+ 2) Consolidation phase

- Build and operate-the LP, large proje#ype, (& > 75cm, Afift >

100cm),~with EUDET infrastruettre as basis, to
manufacturing technigues~for MPGD endplgses, fieldcage an/
electronics. LP_design is starting 2> building and testing will

take diother ~ 3 years.

+ 3) Designjphase
~ _After phase.2-the decision as to whic plate TechnologW/

| 2
" . use.forthe LC TPC would be taken-ahd finalcmSigy@d

6
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Detector Outline Documents (LDC and”GLD)
LP-planning /

Detector Workshops (Instrufentation@SlGc and
TPC Applications@LBNL) 3-8April§0@(

Stajus report to the Desy PRC"11May2006
~(written version due four”weeks ec;:@
ation

Organization.-of the LC TPC collab
AL =

—
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Two copper foil
by kapton, multiplicati

P~140-m
D~60 um

Z-Position [tr]
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Berkeley Saclay Oursay

Carleton, Amchen,
Cornell/Pugdue ,Desy(n.s.
for B=0 studies

Saclay, Victori
(fit in 2-5magnets)

Karlsruhe, MPE/Asiaq,
Aachen.btilt test TPCs || =
for maghets (not shown)j=s
other groups built small =
special-study-chambers (4=

”

i i

it
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16 Ga'y Elechon Beam
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e

Coreoda [drift) plons

i My e I':."h spece: 13
—

L ]

MedPix2 ploel sensor
Bross specer block
Primted cirost board
Alumiruor base plate

Yy

+ MediPix2 chip

_ ' — more later...
\/ ch/DESY
rge Prototype
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TPC R&D Summiary

* Now-4years of MPGD“€xperience gtthered
- Gas propertiesrather well undefstood
- "Diffusion-limited” resolution being understood

* Resistive foil charge-spreading demdnstrated
- CMOS RO-demonstrated

- Design work starting-for Thew pe

-
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w\l’h se
* Basic dea:D/should/bza protgtype

LP
for the LCTPC des/ign and tesj7as

many of the issues as possible (like,
e.g., TPC90 @ Aleph)

e

* The Eudet-infrastructure gives us
starting basis for-the LP Vu
'~ There other LC TPCR&D issues %/

addition to the+1:P R&D which_will be

~




— e ey,

EUDET Dietector F&D for the International Linear Collider

Proposal full ttle Detector BE&D towards the International Linear Collider
Proposal acronym

Schematical Overview ...
Fundamental Objectives S
Networling Achvities. ...

I Overall Information ...

II Actvity WAL - Management of the I3 e D

IOI. Activity MA2 — Detector B&D Nemanork DETNET .o 37
Transmafional Access Activities

T Orvemal] IFOTIUATION . oo oeeeee et et b e

II. Activity TAL - Access to DESY Test Beam Faciliny .o

IIL. Activity TAZ2 — Access 10 Detector B&D Infrasiucuime .o 3
Joint Research Activities ...

I Owerall MOrmATIOLL o ooceeees oo res e scacsce e et eecr et e et eemtc et rencs D

II Descnption of Joint Fesearch Activities o
Other Issues ...

I3 Proposal — "Integrated-Thfrastructure Initiativ

7 M € from-EU over 4 years approved toprévide
infrastructture for detector R&D = Kickoff*meeting in Feb 06 /
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EUDET Drerector FufeD for the International Linear Collider

Proposal full title Detector E&D towards the International Linear Collider
Proposal acronym

Schematical Overview ... .2
Fundamental Objectives ... N .12
Networking Activities.. 17

L ':}"EI'HJ]IJ_ ormation ... S .4
IO. Actwity KAl ‘\-Laua.ﬂ_m.tm_t-:-fthel .."E
IIL. Activity MA2 — Detac -:-rE.&:er"n-:l]cJ I\.'E"'

'Ir:nsnah-:nnsl.-ll:te':: -‘u‘?tle:

s is for infrastrgeture for. ggitegtor' R&D but; not yet The R
£, to which alb% mma;'rpzf

Diea sformation...
thg’m [P 5= going-to- be successfulﬁﬁ

TN

=y

The idea is that this will provide a basis for the LC groups to

help get funding for the LP and other LCATPC work.

-
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Work Packages forthe LPX

the L¥ TPC

convener in

: 1) Workpaekage MECHAJMICS
white color
/ Settles

Groups ressing interesi#to date(others?)

a) LP design (incl. endplate s’rruc’rur‘e) Corne /@IPNO:*W
udet

Dan Peterson contribution fro
b) Fieldecage, laser, gas Aachen, DeMersburg,

Ties Behnke +contripufion from Eudet
c) GEM$anels for-endplate Aacher, Carleton, Cornell, D
. \ Akira Sugiyama Kqplsrihe, Kek/XCDC Novosi ,
d) Mlc/r'omegas Ijpcmcals for endplate Car'le‘ron Copnell, Kek/XCDC,
aul Coelas clg /Orsay

. e)’Pler panels for endplate Cern, Freibafg, Nukhef ,Saclay Kek/
Jan Timmermans +contribution from

f) Resistive foil for endplate Carleton, Kek/ Saclay/Orsay

Madhu Dixit /

18/03/2006 Ron Settles-MPI1-Munich/DESY 17
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a1

Work PacRages-f.or the |
“theswC TP

) Workpacka

ressing interest

a)*Standard" RO/DAQ forAP: Aachert; Desy/HH, CerpeLund,
Leif Joennson + ? RBstock, Mon’r%nghua,

+con’rritw om Eudet
b) CMOS RO electronics: Freiburg, Cern, Nikhef, Sa a/

"\ __Harry van der Graaf +contribution fro
i |
, ) / |
c) Electr. powerswitching,cooling Aachen y/HH, Cern, Luni\/
A~ + for LCIHFPC Rostock, Monireal, St.Petersburg, Tsi a,

Luciano Musa +ConTride +

18/03/2006 Ron Settles-MPI1-Munich/DESY 18
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Work Packages?t for the)LP andjrelated
ﬁe/LC TPC

3) Workpatkage SOFTWA

a) LP SW+simul./reconstr.framework:
,'\\ Peter Wienemann Vi€toria, +contribution

/
b), TPC simuldition, backgrounds Aache&;ac;:ﬂl'e; - Cornell, Desy/l—‘;(
A Stefan Roth Kek/ , St.Petersburg,Vic
c) Full detector simulation Desy/HH, Ke
Keistuke Fujii
18/03/2006 Ron Settles-MPI1-Munich/DESY
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Work-Packages Tor

SR

and reletedwaerk on

TP

Wor‘kpackag CALIBRA

POUDS expres

Dean Ka
g m’reres‘r todate(others?)

a)-Fieldmap
Lucie Lipssén

b)-Alignment

ern,

/9 r'lbu’rlon from

Kek/X

Takeshi Matstda

> ¢) Distortion.cofrection
2\ Dean Karlen

d) Rad.hardness of material

Victoria

St .Pet

Anatoliy“Krivchitch

e) Gas/HV/Infrastructure

Desy Postdoc

18/03/2006

Desy, Victoria,
+contribution fro
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D

Work-Packages fo h:}a d relaj&d
work on theLC TPC - cenven

e&a didates
Overcﬂ Il composition of con zﬂer(
= 50:50 betw

Ex’rraEude’r and Eudet af,f—rl ation




What are-t design_isstes_thao
to be kept in md jng O>T
ed in

These are-summari

he
central-tracker _DOD (De
Document’) for the LDC and D

1ine

submu’r\‘red to the WWSOC-at LCWSO

— Bangalor'e//




\ ‘\_,'\\
..o be tésted@the\LP wheréypossible.

- continuous 3-D.tracking, easg//p ttern recoghition throughout
large volume; well suited f}r',l rge magnetjc¢field

- ~98-99% tracking-efficiency in presénce of b? nds
nl

- time stamping to 2 ns together with inner sjji
* minimum of X_0-ihside Ecal («3% barrél, <30% enﬁd}g)
h

ayer

-« o_pt ~ 100um (r¢) and ~500um (rz) @ 3or4T fof right gas if
diffusion limited

. 2-’rr/ack;r'weéolu’rion <2mm (rg).and <5-10mm (rz)

- dE/dx resolution<5% -> e/pi separation, for€Xample /
- easily maintainable if designed properly, in case of bea

accidents, for example )

- design for-full precision/efficiency at 30X estimated
Egg'ﬁgfounds Ron Settles,-MPI-Munich/DESY 23
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———— T wo other LCTIRL fedtures

—will be cofmpensatkd by
- ~ B0 ps drift-time integrates oyef 150 BX

— design for very large granularity:

- ~ end caps-with large density of elettronics (sewl I|o

pads);are a fair amount ot material

— desngr?\for smallest amount: ~.30%X, or less is fea Jb‘ie

desugn for full precision/efficiency at 30 x esti
b,af-kgrounds / /
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Excerpts Trom-DOT
erp \

TN

>

DESIENTSSUES forfhe LC
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Performance
Endplate
Electronics
Chamber gas

Fﬁej\dcage

| Effac‘r of non-uniform-field
- Calibration and-alignment

= Backgrounds and robustness

Ron Settles-MPI1-Munich/DESY
LC TPC Design Issues & Large Prototype



\

18/03/2006

~
> )

. =

aubrdetectors in peconsiructing many of these channels are highly interconnected. For the
TP, the izsnes are performance, size, endplate, clectronics, gas, alignment amd robustness
in backgronnds.

& ] Resolution expescted [ nesded

The requirernents for a TPC at the ILC are summarized in Table 1.

—— —
or LallF, gy = G MIEE, Lo = A1.1EE

Bloementiny resolution oL fpe ] o~ W0 GeY S [TPC only:; = 203 when TP inelwded)

Sepl 1T

TP material hdged

Minmber of pads

Fad size/ no, padrows

g |||'|l'|.-l.||| ]J'. i
inplapin inrz

2-track resolution in rdf
2-track resolution in rz
dE fdx pesolution
Performanee robastness

111 L ai .I.'l__"-\.l s i e R
2GS b0 onter feldeage inos

< (1LY for readout endeaps in 2

10" per endeap
L = G = 2060
L20pm [ave aver driftlengih)
(1.5 1mim

oA V11 111

< 1b T

1.5 5%

= 00 tracking efficiency [TPC only). = 98% overall tracking

Barkground robustness  Full precizion fefficiency in backgrounds of 10-2005 oscupancy,

wherehy simulations estimate ~ 0L0% for nominal backgronnds.

Talsle 1: Typical listg = ; bl g T af the ILO detecior.

The main guestion to answer i8: what should the resolution he for the overall tracking!
T ill define how many silicon layers ave neesded.  Present folkslore says that fill
Al ] =~ Hoxl ! S aiiicionliidolinad ittt T ¢« — HZ — HY

channel vsed for L||L':-.r-|-:]::q tle |'|i'_';'_'h.-u ||||,_.||||.,-'_'_||_--_ rate. This resolution s achievable with

inner-silicon tracking and a TPC performance given in Table 1. If for physics reasons, the
owverall tracking aceuvacy should be better, a lapger TP and/or more silicon lapers shoald
Ron Settles,-MPI-Munich/DESY
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ol I||l.' number of hiekadeibrrm=—rerreTTaiITion 1 Cariny rrrreerer=ba-torcsioon for inter-train
mt ofder to have a safety factor n case of unexpected backgroumds (e below

The two TPC endplates have a surface of about 10 m* of sensitive area each. The layoud

he endplates, e, conceptual design, stiffness, division inbo sectors and l|.|.|-:] space, ha

edin Jpatance as shown in Fig. 1. In this example the question g

Figure 1: Ideas for the layout of the TPC endplates.

o make odd-shapesd MPGDs if peeded )In general, the readout pads, their size, geometry

anTresssaction to the olecironbesetfl the cooling of the electronics, are all highly correlaved
design tasks related to the endplaces. As stated in Section 1.1, the material budget for che

endeap and its effect on Ecal for the particle-How measurement in the forward direction mst

he minimizged. More details are covered in the next item.

= -
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Annotations: Px is the type number of BRADSboards or frames

These arrangement seemstebe the best asonly 4
different.PADS ar e necessary
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Pads planetype 2

Padsplanetype 1

Pads planetype 3

Pads planetype 4

/

2 pads keWs
deleied duetothe
dead zone

Pad®6 X2 mm

515000 padsion 12
' super/modules
~ 1, approx.
;._correspond to one
end plate)

Shape of the connecto

Questions:

-Dowelet 5 mm of dead the detector,
because then the p aneismorereduced ?
-Arethe padsalfgned ? From where? How is

managedthe radius parameter ?
sConnectorsdensity isa crucial point asit drj
alot the detector (and also perimeter em

Sh/DESY. showed in next slide) 30
rge Prototype Page 4

18/03/2006




[ \ N
design tasks velated to the endplates. As stated in Section 1.1, the material budget for the
endeap and its effect on Ecal for the particle-How messurement in the forward direction must
he minimized. Move details are covered in the next item.
& 3 Electronics
For the peadont electeonics, one of the important issees is the densicy of pads that can

he accomodated while guaranteeing a thin, coolable endplate. The options being stadied are

[a) a standard readont {meaning. as in previons TPCs) of several million pads or (b} a pixel
readout a few lu lIIl:]JL'Il '.'.:|.|-."~ that wsing CMOS technigues.

L ek e
38 |.|I Standard resdoy ll_ s ad sizes under discussion are, for example, 2mm > 6mm |(the TDR

el 1T OEPAnET TN which has found to be better as a result of our R&D eXperience |see
|ll.'-|l.-. 1A preliminary look at the FADC-type approach using 130nm techoology indicates
that even smaller sizes like lmm = lmm might be feasible {(in which case charge-spreading
wiollld not be needed). Tn all of these casey there are between LD and 20 million pads to b
read out. An alternative to the FADC-type is the TDC approach (see [6][7]) in which tim
i | .ulllul..l.l.l.i].ih.u, gE.L _u-| ].l tl=e (wia time over threshold) is measared.

J|l..'E.”:[.{.]':ﬂ-:l:..ll-Ll_llr _-'! mew concept for the combined gas amplification and readout s
nnder desvelopment. In this concept[G] the MPGD is produced in wafer post-processing tech-
nidogy on top of a CMOS pixel readout chip, thus forming a thin integeated deviee of an
amplifving grid and a very high grannlarity endplate, with all necessary readout electronics in-
corporated. This concept offers the possibility of pad sizes amall enough to observe individwal

gingle electrons formed in the gas and connt the mumber of ionisation clusters per unit track
length, instead of measuring the integrated charge collected. Initial tests nsing MicroMegas(8]
and GEM foils/9) mounted on the Medipix2 chip provided 2-dimensional images of minimmm
ionizing track clusters. A modification of the Medipix2 chip [called Timeepix] to measure
alzo the drift time is under development[7). Also a first working integrated grid has been

produced|10
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b [

ioniging track clusters. A modification of the Medipix2 chip [(called Timepix) to measore

alzo the drift time is under development|7). Also a first working integrated grid has been

prouced| 10

i.Chamber gas
Thiz igswe invielves [a) gas chodee, () on buildup amd () on feedback,

[a] LT bl oz for o TPC is an

parametor.  (Iases

investigated are variations of standard TP gases, ez,
Ap{ 03RO H % )OO [ 2% )-*TDR"™ gas

Ap{ 055 JOH (%) -"P5" gas,

AT CH L0 -2 P L
Ar (9005 OO0 0%,

Ar (05% ] I=obatane] 5% amd
AT(9TH)CF (3 Gannnnnntt

2 . - - ay
When® l.||la-'l-~L|.|'r A gas a number of requirements have to be taken inko 'u'l.'-"lﬂni.. The
‘

‘ . 3
Pdugsepoine Tesolution achievable in rd is dominated by the transverse ditfusion, which -||| fidg)

. . .
o Lo a5 simall as possible. Sim II|I.|||l"lI.I*-u|.'| a sufficient number of primary electrons should bes

., proated for the point and dE dx measurements, amd the deift velocity at a drife Held of a few
‘;ll"l Ve sleomld be about 5 cm/f s or more. The hydrogen component of Bydroe .Lll:-lll;a.

W |1 |']!.IJ |.-:||I|l~u.||]l. are used as quenchers in TP, bave a high cross section for 1 n Il.‘.dn.‘\l.*lll
with |-:l'.'. ahte '-u.lw.l. kproanmd nentrons which will e crossing the TR( .|] Jn‘fr[ . Thu=
Bl concentration of |_|-.|1|.__|--| AT P17 e soppiicd s sl ol ol shwim H'll‘.'.- s |;.||-.~.|]| &, to minimize the

pstiber b bk opooiad Bits dies to et poi A poipteppatine glterpative to the traditicaal s

i# a Ar-CFy mixtuee, These mixtures give deift velocitios around 3 — % cmf s at deift feld

af B0 W S have no hvdroearhon content and have a ressonably low attachment cocficiont

at bow electric fields. Howewer at intermediate felds [(~5-10 KV cm), as are present in the

amplification region of a GEM or a MicroMegas the attachment increases drastically, thos
limiting the use of this gag to aystems whene the intermediate field rogions are of the oeder of
a few microns, This is the case for Micro®Megas, but its ase has not been tested thorooghly
for a GEM-based chamber., Whether CFd is an appropriate guencher for the 1O TPC i= not
vt Enown and s boige tested a2 g part of our RAcD

18/03/2006
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N

o oiete b R AP UL ShHIAL 5, RARRRIE, BRI, sl it Jsid s HL 1

(] Llon build-up at the surface of the gas-amplification plane and in the drift volume.

—At the surface of the gas-amplification plane vis-a-vis the deft volume, doring the bunch

train of about 1 ms and F000 bunch crossings, there will e few-mm thick laver of positive
bons bt up dee to the ineoming charge, subsequent gas amplification amd ion backdrift. An
important properey of MPGDs ig that they suppress naturally the backdrife of jons produced
in the amplification stage. This layer of fons will be reach a density of some {0 cm? depend-
ing on the backgronnd conditions during operation. Intuitively its effect on the coordinate
measurement should be small sinee the drifting electrons Incoming to the anode only experi-
ence this environment during the last few mm of drift. In any case, the TPC is planning to
run with the bowest possible gas gain, meaning a few = 10%, in order to minimize this effect.
~In the dreift volume, a positive on density doe to the primary ionization will be baile
up during about 1s (the time it takes for an ion to drift the full length of the TPCH), will be
higher near the cathode and will be of order fC//em® at pominal ocenpancy (~ 0.5%). The
tolerance on the charge density will be established by our BRI programme, but a few x

this limit.

A fem® is orders of magnitude below
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It arder to minimize r|:|.; ||II]l.Il.| of lon feeding back into the drift volume, a |'-'l.|_III|l."l'|.-.
-h|||l||]l.'-\..-.JIIJI.I:IEII]II..IHI | /eageain has been used a8 a rule-of-thonmb, sinee then the total charge
introdduced into the deift volome 8 about the same as the charge produced in the primary
I'i:!m.;,,lhllu Mot only have these levels of backdrift suppression not been achioved ||II|IIL._.-:JIeI1"

RiD |ulr".|.|.I||u|.|"'|'|'I.l'I- <absiz b udesofs et s anisleading. . oo bneckenife fe vels will be
needed since these ions would dreift as few-mm thick sheets through the sensitive region during

gubsegquent bunch trains. Even if a suppression of 1 gasgain is achieved, the overall charge
within the sheets will be the same as in the drift volume so0 that the density of charge within a
sheet will be ome to two orders of magnitude greater than the primary ionization in the total

drift volume., How these sheets wonld affect the track reconstriction has to bhe simulated, bt

I_ — _— — _— — _— — _— — _— — _— — _— — _— — _— — _— — _— — _— — _— — _— 1

to b on the sale side a backdrift level of << 1/gasgain will be desivable. Therefore, since |

Ilhl' backdrift can be completely eliminated by a gating plane, a gate should be foreseen, to |

gnarantes a stable and robust chamber operation. The added amonnt of material for a gating I

plane is small, < LW Xo average thickness, The gate will be closed betwesn bunch I|.'|i||.=-|

and remain open thronghout one full train. This will obviate the need to make corrections to
lthe data for such an “ion-sheets effect™ which conld be necessary withont inter-train gating.

I || I || I || I || I || I || I || I || I || I || | || I || I || | _
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Tdcage
The design of the heldeage involves the geometry of the potential rings, the resisto
i g central HY-membrane, the gas container and a laser system. These hg

laicd ot for snstainimg Aar oo e r—mt—td ~=rrreeTIThT el o tnimnn of material.

[mportant aspects for the gas system are purity, circulation, How rate and overpressure. Tl

hinal conficuration depends on the gas mixture, which s discussed above, and the operating
violtage which must also take into account the stabilicy under operating conditions duae to
Hurtuations in temperature and atmospheric pressure. For alignment purposes (see negt two

items) & laser aystem will be foreseen, either integrated in the fieldcage/11] or not
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» polerance

- 7 Ty < 2o used for previous TPCs. This bomogeneity s achieved by oofMwsgior

I..|-:|i.|.1.;._:~ at the ends of the solencid. At the ILC, larger pradients conuld arise from the Helds 0%

the DID [Detector Integrated Dipobe) or anti-DID, which are options for handling the beams

jnside the detector in case & crossing-angle s chosen. This issue was studied intensively ad

Al
proecedires able to accomplish this goal. The B-fekld should also mitored sinc

the DIDY or corrector wind inZT meey=-—kae-fanmetha-panipermtiOls mapped; for this purpose

the option a matrix of Hallplates and NMR probles mounted on the outer surface of the

heldeage s being stodied
—Momn-1mnig

ILELIS-.

rienee pained in past TPCs. For the second, a8 explained above, the backdrift-ions @
e minimized at the MPGD plane wsing low gasgain and eliminated entively in the drifi
olume using gating. The effect doe to the third, the primary ons, s doue to backgronnds
d g irreducible. As discussed abowe, the maxiomm allowable electrostatiec charge densit

e eatablished, but studies by the STAR experiment[15] indicate that up to 1 pC

will be revisited

Frinbioar

& 7_Calibration and alicniment
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~

= Py

w 7.0 ||I|u.|||l-|| an] L]I.u,luullh'"""""""'----..-----...__.

The by s s0 |-II.|" this issue are ¥ u-.|_|- running, the laser system. ”I“'H"i.l'l | EELA R,

trin®Sf E[ lplates /NAR prolwes ; 4 A putside the TPC. In general .||l--|||'|lg |||l
ol data at the 7 peak will be sufficient during commissioning to master this task, and typica fu
:.|."|||l during the year may be nesded depending on the backgound and energy of the TLC 2
spuachine. A laser calibration system will he foreseen which can be nsed to wnderstand e -I|I:
i AL II- am electrostatic effects, while a matrix of Hallplates {NMR prolbes may supy |||l'lgu' it
tlae |4 tl1'|l..L||.||l The & coordinates determined by the Si-lavers nside the i e fieddtage of
the TPC were i il vine Adgph[16 drift welocity and alig h

| T1f IJu-.L--l\‘l‘lul-ll g, were fownad
to b extrensely effective amd .l.||| this B el e rll.llll

THPC planuing. The overall

tolerance 18 that systematics have to be corrected to 30um thronghout the chamber volume

in order to guarantese the TPC performance. amnd this level has already been demonstrated

I8 and robustness
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e 3 Back '|-..|II||I g .I.lll!lJ]l-!H"-rlll."'-"l

----IIIIIIIIIIII.......
Nny
Ny
LR |
Yo,

The issues I‘I‘I".' ..-l' the ]ll:--LI |.I'--I-:ll| charge |l|---||II|| {lisen -\.-1|-| .|||-.'lu" and the track-
fnding H||1|Phl v in the presence of backgrounds, which will be disenssed ]||'l.s. There are
T |-."| 9I’I||l 8 from the accelerator, from cosmics or other souroes and from l|.'.- e '.l.’q. B. The

g
I||.|L|’| govarce 18 the acoelerator, which gives rise to gammas, nenirons and charged |:~|.| I'L-: les

1, ing deposited in the TPO at each bunch crossing|17).  Preliminary simulations of I||l.'e;l'

. - . - . . a- 3 — . - i =*
sunder nominal conditions[1] indicate an occupancy of the TPC of less than about (05%. This,

level wonld be of no consequence for the LO TPC performance, bat caution is in order here

e experience at LEP was that the backgrounds were moch higher than expected T

beginning of the ronning (year 19900, but after the simulation programs were improved and

L 4
L ]
L ]
L]
n
n
n
L |
|
L

.

.

the accelerator better nnderstood, ||||-_-. were mch redaeed, even -|.“'||"|| le st the end I'|-|.||
".-c:'||||||:l- Sinee sich simlations have to be tuned to the accelerator onee it B commissioned. I|J;'
* = . = = z
backgronnds at th I.II',_'\,||III]J'.'_"|'I.|||IIII b e larger. so the the LOC TPC should | .ll'|:.l|I|l. el
! .
] Erull FOne OdCTpancy, p 100 o AN, The TP |ll.":|'l'-||u.|ul'-. at these -.ll'-:|,|:'.-.|.L|-:'.
levals .-.fl-] |:|.|.I||| deteriorate -:|||l' o its contimeons, high 30D-granularity tracking '-.'.lHt1l i atill

inherentls *-ullfw,.. robust and very efficient with the remaining 80 to W% of, kbt -.|| ke,
.

Yy
....
&y
.....
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——JRL milesione

2006 /Ca Tinue LC-TPGIRAD via smull-prototypg tests,
organize wo for Lcy ototype

2007-2009 Testlarge Pro’rgy,p , decide techpélogy
2010 Final designof LC TPC
2014 Four years constructitn

Commission7Install TPC in LC Detfector
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Perfiormancg/Sim
MomenWecision needed for ove
Momenttm precision
Arguments for dE7dx, V° dete

Requirements for

+—2-track resolution_(in"r¢ and z)?

+ track-gamma-separation (in r¢ and”z)?
Tolerance on the maximum-endplate thickness?

Tracking configuration
o Cg\lor'imefer' diameter
+ TPC
e " Other tracking detettors
)~ TPC outer-diameter
-~ __TPC inner diameter
-  TPC length
- Required.B=mapping accuracy in case.of non-uniform B-
field?
18/03/2006 Ron Settles -MPI-Munich/DESY

LC TPC Design Issues & Large Prototype
Planning




\De«sign

Gas=Amplificati v)‘rechnolo — input/from
R&D pr'o|?]ec1's/rJ P

Chamber gas candidates: crucial decision!
Electronics desigh:

+ Zeroth-order "conventionalRO"” design
+.—~TIs there an optimum-pad size for ,, um, dE/dx

~_ resolution and.eléctronics packaging?
>+ Silicon-RO: proof-of-principle
2\ :
- _ Endplate design
y & :
+ Mechanics
+ Minimize thickness

+ Cooling

- Field cage design
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Backgrounds/dlignmenji/distolgtion-coyjrectid

Revisit expected-Backgrounds

Maximum-positive-ion buildp tolerable?
Maximum occupancy~folerable? /
Effect of positive-ion backdriff: gating plane?

Tools for correcting spate charge in presefice of bad

bac ?
ba}lf\grounds.

/

18/03/2006 Ron Settles-MPI1-Munich/DESY
LC TPC Design Issues & Large Prototype
Planning




