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Analysis plan - short term
(as agreed with Carlos Marinas, Igal Jaegle, Sven Vahsen)

Diamonds:

- Where to put them (horizontal or vertical)?

- Expected rates (from the different types of backgrounds)?
- Dose rates?

Work in progress. Preliminary results on Touschek and RBB
(HER+LER) shown today. Many thanks to Martin Ritter for
providing codes and useful suggestions/support

Neutrons on the ASICs:

- Which neutron rates are expected?

- Energy spectra?

Plan to start after diamond sensors studies.
FE-14 based sensors:

- Where to put them? Expected rates?

- Synchrotron radiation?
Plan to start after diamond sensors studies.



Belle 2 Schedule
(not the latest, however...)

Calendar 2014 2015 2016 2017 2018
Japan FY JEY2015 JFY2017
R Power restrictio Power restrictio
: in summer insu rner
SuperKEKB Construction  mbmesent, phase2  __phase3
— w/o QCS . VXD install full Belle 11
Original plan mw/oaeum wj‘;jfe N i MR )
JFY2014 Operation budget
~
SuperKEKB Construction phase 1 phase 2 phase3
: Start-u w/oacs  QCS, Belle Il install w/acs VXD install  wj full belle
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Detailed estimation of inter-phase schedule: 11
months for phase 1->2, 6 for phase 2->3. —_—T
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Crucial time before VXD. Studies during this period will answer the question:
- Can we install the VXD?
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Main backgrounds to study for BEAST Il

Touscheck (Beam-induced)
Intra-beam Coulomb scattering process
«(beam size)*(E, . )°N, I

Radiative Bhabha (luminosity induced)
«Vacuum level, beam current
100 x KEKB.

Compton (Beam-induced)
Neutrons produced from the the interaction of photons with
iron of the magnets.

2-photon (luminosity induced)
Low momentum e*e” pair . Previous studies shown it to be below
limits required for pixels.

Synchrotron (Beam/luminosity induced)

Scales with beam energy? (and B?). HER main source.

Belle SVD inner layer heavily damaged by 2 KeV x-rays during first
stage

dipole

Sync
Rad




Main backgrounds to study for BEAST Il

Touscheck

Scales with particle density”2 per beam bunch

Intra-beam Coulomb scattering process g

In Addition to these:

- Injection background
- “Unexpected” background

S
H
Synchrotron F
Scales with beam energy”2 (and B*2). HER main source. v
Belle SVD inner layer heavily damaged by 2 KeV x-rays during first
Stage dipole rac:‘i:':io




Diamond sensors

4 sensors in each direction positioned at ¢=0, 90, 180, 270 [deg] with 2 possible
configurations, one parallel and one orthogonal to the z-axis. 6



Touschek Background

Energy Deposit as a
function of sensor
position and orientation
wrt to z-axis

Touschek Background

Particle fluence (y) as a
function of sensor
position and orientation
wrt to z-axis

I Touschek_HER I Touschek LER
0.030 r fPrwar.d T 0.030— T bF:ICkWEIIrd

- 0.025 e QLO2B| e

£ 3

T 3

8 0.020 8 0020

or ut

= OIS

8 g

3 B

= o DLOLOE

& &

@ a

= =

o @ 0.005

| 270
1 270°
360
360

¢ position and orientation w.r.t. z-axis

¢ position and orientation w.r.t. z-axis

N Touschek_HER I Touschek LER
600 . felzmnfarld . 600 . br?:ckwalrd
S00- T 11
E E
= 400 QDD
@ @
=R j=1
b B 300k
= =
E E
E E 1 ] ] T
) m
= (=]

= 4 = 4

¢ position and orientation w.r.t. z-axis

TN

g s

= 4
¢ position and orientation w.r.t. z-axis

1 270°

7



Touschek Background

Particle fluence (e) as a

function of sensor
position and orientation
wrt to z-axis

Touschek Background

Particle fluence (e*) as a
function of sensor
position and orientation
wrt to z-axis
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Touschek Background

Particle fluence (n) as a
function of sensor
position and orientation
wrt to z-axis
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Radiative Bhabha
Background

Energy Deposit as a
function of sensor
position and orientation
wrt to z-axis

Radiative Bhabha
Background

Particle fluence (y) as a
function of sensor
position and orientation
wrt to z-axis
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Radiative Bhabha
Background

Particle fluence (n) as a
function of sensor
position and orientation
wrt to z-axis
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Combined Touschek+
Radiative Bhabha
Backgrounds

Energy Deposit as a
function of sensor
position and orientation
wrt to z-axis

Combined Touschek+
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Particle fluence (y) as a
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Combined Touschek+
Radiative Bhabha
Backgrounds

Particle fluence (e’) as a
function of sensor
position and orientation
wrt to z-axis
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Combined Touschek+
Radiative Bhabha
Backgrounds

Particle fluence (n) as a
function of sensor
position and orientation
wrt to z-axis
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Thank you for your attention and
enjoy the rest of the workshop!
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