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How does the background changes for different beam parameters ???

almost totally supressed
at the ILC, maybe important for CLIC> 100.000 pairs per bunchcrossing



Parameter sets
Nominal : - close to TESLA TDR

- 2820 bunches per train and 2 x 1010 particles per bunch

Low Q : - half the charge per bunch -> 1 x 1010 particles
- but twice the number of bunches to keep luminosity

Large Y : - larger and longer bunches than nominal

Low P : - low Beam current by less than half the number of bunches per train
- stronger focusing at the IP to keep luminosity

High Lum:- strongest focusing for highest luminosity
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- Vertical pinching is more effective
--> about 10 % more luminosity

- no noticable effect in x-direction

- Bunch crossings are simulated with GUINEA-PIG

- Varying the Waisty from 0 – 600 mμ



estimated value

16 %

Luminosity

less than half pairs than nominal
although same luminosity

factor 2,5 more than nominal
although same luminosity

Pair production

Waist scan at 500 GeV
Average energy per particle

Low Q - best BG – Lum ratio
Low P – worst BG – Lum ratio
High Lum – most pairs and high energy



factor 4 more than TESLA

LuminosityNumber of pairs

factor 3 more than TESLA

Average energy per particle

TESLA was only for 800 GeV!
High Lum – 4 times more pairs

with 3 times the energy
than studied before

Low Q – really few pairs but
more energetic

Waist scan at 1 TeV



Tracking system

ECal



Nominal 500High Luminosity 500

Background tracks in theTPC
High Luminosity 1000



Summary and outlook

• Waist parameter has been found for the different sets
• General pair production for 500 GeV and 1 TeV has been studied
• Detector background for 500 GeV has been simulated

To do:

• optimize the performance of MOKKA
-> more simulations have to be done:

• larger background samples to decrease statistical fluctuations
• influence of crossing angle ? (2mrad, 20mrad or even 10-12 mrad???)
• What about 1 TeV ???:
low P and high Lum seems to be very bad

Can the detector handle that?
Are the physical processes influenced
and how strong is this influence?

R.I.P

Low P  - 2005
High Lum - 2005

-> optimization of beam parameters for improved background – luminosity ratio

Low Q
Nominal / large Y   OK
Low P / High Lum





Vertex detector

Hit density: 0,11 per mm2 and bunchcrossing
Tesla had 0,05 hit/mm2

OK, but what about the 1 TeV?
High Lum 1000 : 2000 Hits on first layer

Simulations crashed very often
-> MOKKA has to be bugfixed
before further studies can be done


