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Goal

η = 1
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Goal

η = 1

z = 121 cm

1) How does the detector performance 
change when we change the cone 
angle?


2) Can we use the extra-space between 
the all-silicon tracker (zmax = 121 cm) 
and the dRICH (zmin = 155 cm)?
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Nominal

Larger angle

How does the detector performance change when we 
change the cone angle?
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Support Cone Angle

θC = 20∘

θC = 28∘

θC = 42∘

θC = 36.5∘

Nominal

Larger angle

Smaller angle

Extreme angle
Nominal angle: 36.5o


New angle ~ 34o
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Momentum Resolution dependence on Cone Angle

Barrel level

Support 
Cone

B = Athena map

(05/07/2021)

Barrel vtx+disks disks
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42o
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20o

Barrel 
level

B = Athena map

(05/07/2021)

Momentum Resolution dependence on Cone Angle

Nominal angle: 36.5o

New angle ~ 34o

‘Spike’ in the transition 
region gets bigger for 
smaller cone angles
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Nominal

Larger angle

Can we use the extra-space between the all-silicon 
tracker (zmax = 121 cm) and the dRICH (zmin = 155 cm)?
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Nominal

Larger angle

Why would we want to make the tracker longer?
Slide by E. Sichtermann
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Extended all-si tracker momentum resolution

η = 2.1

η = 2.1

η = 3.3

η = 3.3

B = Athena map

(05/07/2021)

* First disk kept at the same 
position


* Last disk moved from 121 
to 145 cm


* Remaining disks distributed 
equidistantly in z
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Extended all-si tracker momentum resolution

η = 2.1

η = 2.1

η = 3.3

η = 3.3

* First disk kept at the same 
position


* Last disk moved from 121 
to 145 cm


* Remaining disks distributed 
equidistantly in z

B = Athena map

(05/07/2021)

zGEM=302 cm
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Summary

As cone angle becomes smaller, momentum resolution degrades more in 
the transition region between barrel and the disks


For  the momentum resolution degrades by ~ 50% (with respect 
to nominal) in  (consistent otherwise)


Extending the all-silicon tracker from z = 121 cm to z = 145 cm improves 
the high-  momentum resolution from ~ a few % (lower momentum end) to 
~ 10% (higher momentum end).


This improved performance is consistent with the all-silicon tracker + 
GEM (behind RICH) configuration.


 Only considered momentum resolution in these studies. Other 
performance quantities (e.g. efficiencies) need to be checked as well.

θC = 34∘

1.11 < η < 1.16

η


