SIDIS Detector Matrix

Ralf Seidl, Justin Stevens Alexey Vladimirov, Anselm Vossen, Bowen Xiao



A B c | D E ‘ F ‘ 6 H ‘ I ‘ J | K ‘ L | M ‘ N ‘ o
1 Tracking Electrons Photons n/K/p HCAL
n Nomenclature Allowed Resolution p-Range Separati Resoluti Muons
2 -
Resolution X/X0 Si-Vertex minimum-pT oFJE PID minE (GeV/c) on on GE/E
3  -69t0-5.8
4
1 p/A for Instrumentation

5 -45t0-4.0 to separate

charged particles

from photons
6 -4.0to-3.5
7 -3.5t0-3.0 op/p™
8 -3.0to-2.5 0.1%50.5
9 -25t0-2.0 op/p 0.1%50.5%
10 -2.0to-1.5
1 -1.5to-1.0
12 -1.0to-0.5
13 051000 Central ~5% or less

Detector Barrel

14 0.0to0.5
15 0.5to 1.0
16 1.0to1.5
177 1.5t02.0
18 2.0to25
19 2.5t03.0
20 3.0to3.5
21

Instrumentation
22 35t04.0 to separate

ch rticl

from photons

Te

23 4.0to4.5
24
25 >6.2
26

27

P



Min track pT and photon energies

* Min track pr studies concentrated on
needs for A analysis and partial waves for
di-hadrons

* For A analysis, need pt resolution < 100
MeV
- better resolution = more lambdas

* For PWs 100 MeV is good, lower not much
of an improvement (but 50% worse at 300
MeV)

* Min y Energy requirement driven by X —
Ay =»should be better than 200 MeV
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Extended coverage to eta of 4
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* Extending coverage will help with extending kinematic range with
hadronic methods



Tracking resolution

* Tracking resolution sufficient on hadron
side

* Momentum resolution on electron side
limits access to high x /low Q?
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PID = arguably most important change

* PID of utmost importance in SIDIS (in particular T/K)
* Original matrix cuts severely in high Q?, moderate to high z

* NB: Electron/pion separation at forward 1 will be important for
spectroscopy program, but details still being investigated

Q2> 1 GeV? Q%> 100 GeV? Q%> 1000 GeV?

m nvs. p, for 1<Q?<3000 and 1e-05<x<1 m* 1 vs. p, for 100<Q*<50000 and 1e-05<x<1 n* 1 vs. p, for 1000<Q*<50000 and 1e-05<x<1
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With z>0.2 This is equal counts, not equal lumi!!




Original PID has low efficiency at high x/high
QZ

* Impact of data in this region large!
4D ratios (PID acc/perfect):
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(1-parametric) TMD-evolution
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SIDIS request improves high x/high Q*

* Request driven by our understanding of detector limitations
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What we would like in a better world:
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Hot off the press
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Summary

* SIDIS requests
* Min track pr < 100 MeV
* Min photon energy < 200 (mid/forward), 400 (far forward) MeV
* Extend coverageton = 4

* Significantly improve PID with focus on forward region =2 SIDIS request should
be seen as minimum
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