Worldwide Study of
the Physics and Detectors

Each part of FD cryostats
will have movers to align
Cryostats as a whole(?),

And support parts of FD
for Future Linear

Cryostats may need to be
equipped with optical or
mechanlcal lock-in systems,
Steel OE D thew relative
(no
e e Colliders

nm level.
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LCTPC engineering model for LOT

Proposal 2) on Endplare chickness:

==X_ {tpcendplate}/3_0 =015
New Mokka list {** mark changes wrt o
dz (mm) marerizl
* 0.003 copper
ead areas: 003 vameom
0.003 copper
1.964 TPC_gzas

copper
kapton

+ 10 cm in z at each endcap for "standard"

TPC_gzas
copper

electronics/cables (may be increased later % e

TPC_zas
T

LIDC V5

How much bigger is the
gap to allow
mounting/dismounting??

: Spac needed for ¢ ~ 1c2-cab|e?her'e
~10"3 cables/side. = 0.1m”2 cables/side
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T. Tauchi,
LCWS2008, UIC, Chicago, 17 November 2008

Background - IR

s in Detectors

disrupted beams/pairs beam halo

* . The neutron conversion efficiency is assumed to be 100% in the TPC.

1 hitin TPC consists of 5 pads(1mmx6mm) x 5 buckets(50nsec)
A muon creates 1 pad x 2000 buckets in parallel to the beam line.
A neutron creates 10 hits in TPC.

Above numbers shall be re-evaluated by ILD sub-
detectors. Machine parameters : nominal and

Detailed studies by A. Vogel and Japanese colleagues
Let’s check in ILD, too.
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Background - IR

Tolerances in Detectors

Sources : pairs disrupted beams/pairs beam halo

..should be 1%?

1 hit in TPC consists of 5 pads{(1Tmmx6mm) x 5 buckels(50nsec)
A muon creates 1 pad x 2000 buckets in parallel to the beam line.
A neutron creates 10 hits in TPC.

Above numbers shall be re-evaluated by ILD sub-
detectors. Machine parameters : nominal and
low-P as well.

Detailed studies by A. Vogel and Japanese colleagues
Let's check in ILD, too.
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Geant4 Simulations of

Machine-Induced Background in a TPC

17 Nov. 2008

Primary Charges and Occupancies

Adrian Vogel
DESY FLC

LCWS, Hamburg, 2007-06-02

-
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Particles in the TPC

m Particles entering the TPC (per BX)

BERT 20% CH, BIC

Neutrons | 1424+ 20 | 146 £ 25 | 138 & 22
Photons | 947 &= 57 | 955 & 44 | 952 + 49
Electrons 6+ 13 6+ 12 8+ 13

m Particles created in the TPC (per BX)

Electrons | 292 + 130 | 303 & 121 | 326 & 149
Protons | 2+ 2| 9+ 4| 2+ 1

® [nfluence of neutrons is visible, but negligible

Adrian Vogel LCWS, Hamburg, 2007-06-02

.
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2. LCTPC sensitivity to backgrounds
See talk#3 in opening session at Cambridge by Adrian Vogel:

Lows: Height x 5 < 10 —
Pads: 5 x Width = 10 -
Bins: 5 x 5 x Depth =

y [%]
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space charge are (a) won build-up at the readout plane, (b) 1on build-up o
sand (e on backdrift. when fons created in the gas amplification drife back
into the TPC
{a) lon Build
' cation plane during the bunch train of about 3000 bunch
yes spanning 1 ms, there will be few-mum thick layer of positive ons built up doe to the
.'J.l:llj.:r, Hllhni'ﬂlll'uf. EAS .llLlIlLijiL‘.‘llh m and ion backfBow. An mportant property of
that they suppress naturally the w of lons produced in the amplification
ps to minimize this kflow are des d in Sec. 5.6, where a suppression to
s shown to be achievable. Thus this layer of jons will reach a density of a few tens of
fC/em?, depending on gas gain and the background conditions during operation. Its effect
will be simulated, but intuitively it should affect coordinate measurement only by & small
atnount sinee the drifting electrons incoming to the anode experience this environment duri
only the last few mm of drift. The TPC must plan to run with the lowest possible gas
meaning ~ 1-2 x 10%, in order to minimize this effect.
{b) lon build-up in the drift valume.

collected duri out 1s {the time it takes for an oo to dedt the full longth of the TPC).

The positive-ion density will higher near the cathode and will be a

gating.,

Ron Settles MPI-Munich/Desy
Beijing BILCWO¥ Tracking Review
5 February 2007 LCTPC Design, R&D Issues
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The operational

» an open-gate operation without the possibili

sings  should the delivered luminosi
s lend themselves naturally to the
an operate with a signilicant suppres: k 101 T Lo min-
the impact of ion drifeing back into the drift voluonoe, a required backdrift suppression
ut 1 rain has been wsed as a rile=pf=thumb, since then the total charge introduced
drift volume is about the same as the charge produced in the primary tonization,
t only have t levels of backdrift suppression not been achieved during our RED

but. also this rule-of-thumb 15 misleadiz

sts would be mneh higher than a few £Cfem?
F.6(h)) sinee the volume in the sheets s ~ 100 times smaller than that of the drift. val-
. How these shee Id affect the track reconstruction will be simulated te
their influence, but sine
elimpated by a gating |

Ron Settles MPI-Munich/Desy
Beijing BILCWO¥ Tracking Review
5 February 2007 LCTPC Design, R&D Issues
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Primary Space Charge

Sum of 100 BX

taking this
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Adrian Vogel

17 Nov. 2008
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LCWS, Hamburg, 2007-06-02
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WP#30 Special discussion on ion effects
2 June 2007, 14:00-ca.17:00
Sem Room 1
DesyHH

-Space charge effects can be minimized by choosing a gas with large
\omega'\tau.

-The Star TPC review Oct.2006 estumates mean for us (large \omgea'\tau) up
to 200fC/cm”3 in the volume would give rise to about 10cm drift-electron
dispacement over the full drift. and this 1s the magnitude of the B-field
effects we have to correct.

-Back-of-the-envolope and the Tesla TDR estimates give 0.5% occupancy for
nominal backgrounds and about one fC/cm”3 in the volume assuming 100e per
occupied voxel. (Adrian at this meeting give more solid numbers based on
sumulation. and his numbers are lower as seen below).

sheet is thin next to the Gem/Micromegas plane so its effect should be

small (must be simulated). In the volume, the sheets can be eliminated by

gating between frains.

-The correction for space-charge and B-field (antiDID) of about 1 cm
means measuring the effects to 2x10”-5, the tools for doing this are known
(see the Beijing report): this order of correction was achieved by the
Aleph TPC.
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Minijet issue (T.Barklow, 2004) to be evaluated

i.e. primary positive ion effect in TPC - inner radiys TPC Occupancy ~ .0001%
e.g. mini-jets could be 750 events/train, 2 tracks/ﬁt ( no Pt cut)

1

1.5
YY Ecm(Gev)
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Ass umption
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17 Nov. 2008

Jet Physics ... it is easier to find
one in e*

Jet event in ete collision S?AR Au+Au collision

Ron Settles MPI-Muni
Beijing BILCWO¥ Tracking Review
5 February 2007 LCTPC Design, R&D Issues
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Coil - 4 layers ,7.35 m length subdivided in 5 parts

Br/Bz(z=0 to 2.25 m)
for r=0to 1.8m

Bz(r=0)

iBrBz)vsr (z=0t02.25m)

Bz(r=7 5m)
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Anti-DID coil design

In case an anti-DID coil is needed, Brett Parker has started some conceptual
| ¢ f y designstudy

. Two dipole coils, anti-symetric
with respect to the IP.

. Proposal to wind the anti-DID
coil outside the maimn solenoid
coil (reduced field region)

_ Field maps (3D) don

include the ILD sole

CEADEM Irfu R - LD Workshop, Cambeidge, Sept 11-13, 2008)
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