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Introduction

> Backgrounds from pairs are the largest background
source for the ILC detectors.
> For the LDC detector a lot of different geometries
have been studied:
> different crossing angles
> holes for incoming/outgoing beams
> magnetic field configurations

| K.Buesser |

» So far: used ideal magnetic fields for
> solenoid
» Detector Integrated Dipole (DID)

» New: infroduced more realistic field maps into simulations
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Tools

> Simulations have been done using K.Buesser
» GUINEA-PIG as generator for the pairs
» Ideal TESLA beam parameters
> Full GEANT3 based TESLA detector simulation BRAHMS
> Cut-offs in GEANT3 have been lowered to 10keV for EM particles
> A hitis
> every charged particle which deposes energy in a SI device
> every 3d hit in the TPC
> Basic geometry used
» 2*10 mrad crossing angle
» 2*1 mrad crossing angle
> Modifications
> solenoid field map
> DID field map (for 20 mrad only)
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Realistic Magnetic Fields

Field map for the TESLA solenoid by F. Kircher et al. | K Buesser |
Field map of DID by B. Parker and A. Seryi
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DID field combined with FD offset to zero both angle and position at the IP
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Pairs on the BeamCal

Solenoid B-field only (realistic field map). | K Buesser
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Backscattering in Solenoidal Field

II
i Color coding:

Electrons
Positrons
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Hits on the VTX

Charged LE Particles

> Backscattered particles are collimated by the exit hole and aim directly to

the VTX
» LE charged particles produced in the hot region are focused additionally by

the solenoidal field
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Hits on the Vertex Detector with
Solenoid Field, 20 mrad

| K.Buesser |
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'Pictures’ from the holes produce asymmetries
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Pairs on the BeamcCal

Added dipole correction field ("DID") | K Buesser |

Bx of DID
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Backscattering with DID

Color coding:

Electrons
Poitrons
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Backscattering with DID
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Hits on the Vertex Detector with
Solenoid+DID, 20 mrad

| K.Buesser |
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Realistic DID:

> guides charged particles from exit hole away from outer layers
» guides charged particles from incoming hole into layer 1
» though the effect is small here, that is potentially dangerous!
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Hits in the TPC

Solenoid field:
3304 + 704 Hits/BX

| K.Buesser |

Solenoid+DID field:
+ 2518 Hits/BX
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Origin of TPC Photons with
Solenoid+DID

| K.Buesser |
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Pairs hit edge of LumiCal
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First Try for a Fix

Original geometry

»>New geometry:

>increased aperture of LumiCal by 3 cm
»increased outer radius of BeamCal by 3 cm
»increased apertures in between accordingly
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Hits in the TPC - New

Geometry
10861 + 1840 Hits

K.Buesser

Larger opening angle of the mask results in more backscattering into the TPC.
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Hits in the TPC Summary

0 mrad (TDR)

2 mrad

20 mrad

20 mrad+DID

20 mrad+DID, new fw geom

9/19/2005 Ch.Grah: Backgrounds



Other Tracking Devices
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20 mrad, solenoid

20 mrad, solenoid+DID
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K.Buesser
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ILC Parameter Sets

500 GeV Beam and IP Parameters 1 TeV Beam and IP Parameters

TESLA ussc Nominal LowQ Large Y Low P High Lum TESLA USCS Nominal LowQ LargeY LowP High Lum
E_oms (GeV) % 50 00 N0 S0 500 500 W e cms (GeV) 800 1000 1000 1000 1000 1000 1000
mb 2'””5'3’;_3 2'”"5’;;8 200';;;8 ‘-Do'églg 2-00';;;3 Q-DOE;;g 2.00;;(01 N 140E410 2006410 200E+10 100E+10 200E+10 200E+0  2.00E+10
T_sep (ns) 3369 3369 077 1538 3077 4615 3077 [;'bsep ) 1?:2 3233623 ;08?25 15:342 3208723 41:13[; 3208722
Buckets @ 1.3 GHz 438 438 400 200 400 600 400 - : ' ‘ ' ‘ ' '
|ave (A) 00095 00095 00104 00104 00104  0.0069 00104 [l Buckets @ 1.3GHz 28 438 40 200 400 600 400
Gradient 2340 28.00 2000 3000 3000 3000 30,00 |_ave (A) 0.0128  0.0095 00104 00104 00104  0.0069 0.0104
Gradient 3500 3500 3000 3000 3000 30.00 30.00
IP Parameters
gamepsX (m-rad) 1.00E05 960E06  100E-05 100E-05 1.20E-05 1.00E-05 1.00E-05 IP Parameters
gamepsY (m-rad) 300E-08 400E08  400E-08 300E-08 BOOE-08 350E-08  3.00E-08 gamepsX (m-rad) 8.00E-06 9.60E06  1.00F-05 100E-05 120E05 1.00E-05 1.00E-05
BetaX 150E-02 150E-02  210E02 120E-02 1.00E-02 1.00E-02 1.00E-02 gamepsY (m-rad) 150E-08 4.00E08  400F-08 300F-08 8Q0E08 350E08  3.00E-08
BetaY 400E-04 400E-04  400E-04 200E-04 400E-04 200E-04  2.00E-04 BetaX 150E-02 244E02  300E-02 150E-02 1.10E02 1.20E-02 1.00E-02
SigX 554E-07 5.43E-07 6.55E-07 4.95E-07 4.95E-07 4.52E-07 4.52E-07 BetaY 4.00E-04 4.00E-04 3.00E-04 2.00E-04 6.00E-04 2.00E-04 2.00E-04
SigY 50E09 57E-09  57E09 35609 B1E-09  38E-9 3.5E-09 SigX 392607 489ED7  554E-07 392E-07 36TEL7 3S0E07  320E07
SigZ 3.00E-04  3.00E-04 3.00E-04 150E-04 5.00E-04 2.00E-04 1.50E-04 SigY 28E09  4.0E-09 35E-09 25E-00 TOE-09  2.7E-09 2 5E-09
Dx 2.26E-01 2.35E-01 162E-01 7.08E-02 4.68E-01 2.26E-01 1.70E-01 Sigz 3.00E-04 3.00E-04 300E-04 150E-04 6.00F-04 2.00F-04 150E-04
:Jéf:eB gggg ggg? gggg gg?; gggg g;gg g(‘);g Dy 280E401 175E#01 179401 BUGE400 267E+01 24TE+01  249E+01
P_Beamstrahlung (W)  3.35E+05 347E+05  248E+05 205E+05 267E+05 306E+05  7.00E+05 :&?:ea ggig g;ﬁ gggg 8:3$ ggg; gfg’z g?;g
Eagimma 1;;: 1:2; 1;2; ?ggg ﬁgg 1;;? 1;2: P Beamstrahiung (W)  T33E+05 130E+06  002E+05 B03E+05 1.00E+06 1156406  321E+08
Hey 5347 5071 A7 3766 390 444D 5037 N_gamma 1433 1601 1420 0987 2163 2109 2220
Hd 180E400 178E+00  170E400 156E+00 179E#00 165E+00  174E+00 [ 180E+00 168E+00 1528400 1045400 202E:00 161400 1.74E+00
Geometric Luminosity ~ 1.84E+38 145E+38  120E+38 120E+38 1.12E+38 124E+38  2.83E+38 Ceomefric Luminosity ~ 2.81E+38 227E+38  1.80E+38 1.85E+38 140E+38 181E+38  4.54E+38
Luminosity (m’s™) 294E+38 257E+38  203E+38 201E+38 200E+38 205E+38  4.92E+38 Luminesity (m’s”) SO7E+38 3B1E+38  282E+38 284E+38 281E+38 292E+38  T7.8BE+38
Coherent pairsibe TAME-35  485E34  TTIE43 420E31 319E56 331E15 221E-09 Coherent pairs/bc 315E19 G80E-M  192BA3 839E-08 203E-20 9O1EOT  B18E+02
Inc. Pairs/be 414E+05 366E+05  250E+05 B37E+04 350E+05 6.12E+05  637E+05 Inc. Pairs/hc 466E+05 5.01E+05  432F+05 150E+05 G67E+05 110E+06  1.36E+06

Suggested ILC Beam Parameter Range (T.Raubenheimer).
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Energy Distributions

nom. TESLA 365 cm; N = 88; E = 63152 GeV

E [GeVicm’]

108

BeamCal z position.

>
ILC 1 TEV High Lum
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Some Numbers

Parameter Set

Deposited energy in BeamCal (GeV)

Approx deposited energy in LumiCal (GeV)

ILC_1TEV_HILUM_1 1.712406e+05 2.536759e+04
ILC_1TEV_HILUM_2 1.318847e+05 1.927089e+04
ILC_ITEV_HILUM 2.754295e+05 3.685547e+04
ILC_1TEV_LARGEY 1.088986e+05 1.549656e+04
ILC_I1TEV_LOWP 2.161049e+05 2.957341e+04
ILC_ITEV_LOWQ 2.097010e+04 2.883058e+03
ILC_ITEV_NOM 7.385540e+04 1.083026e+04
ILC_500_HILUM 9.372662e+04 1.585927e+04
ILC_B00_LARGEY 3.816446e+04 7.470871e+03
ILC_500_LOWP 8.882987e+04 1.505295e+04
ILC_500_LOWQ 9.527776e+03 1.695971e+03
ILC_500_NOM 3.129744e+04 6.104873e+03
TESLA_500_NOM 5.308191e+04 9.927645e+03
TESLA_800_NOM 7.006166e+04 1.066347e+04
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Conclusion

| K.Buesser

» current DID fields (with the current detector design) in 20mrad
scheme
> guide low energetic charged particles coming from the hole for the
incoming beam into the first layer of the vertex detector
> The effect is small here, but this is potentially dangerous for the vertex
detector
» increase backgrounds in the TPC (and the forward chambers) by a
compared to pure solenoid field configurations, this is a

above the 2 mrad case and a above the
TDR head-on case

> a quick fix (increase aperture) to the geometries of the forward
region brings no substantial improvement to the TPC backgrounds

There is now a whole set of possible ILC beam parameters.
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Outlook

> Investigate the background for the

forward region design options for 2 and
20mrad.

> Crosscheck with a Geant4 based
simulation - Mokka.
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