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- MPGDs behind the mRICH



Complementing the all-si tracker in the barrel region
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All-si tracker material budget (X/X0):
-\Vertexing layers: 0.05%

-Barrel Layers: 0.55%

-Disks: 0.24%

. _ Variant #2:
\(quant #1: Outermost two barrel layers
All-silicon tracker  ah1aced with an MPGD, and a

+ MPGD outside second MPGD added outside
DIRC DIRC
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MPGD resolution: 6 = 50 yum
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all-si outer two layers replaced with MPGD (X/X0=0.7%) + DIRC + MPGD (R =92 cm)

all-si outer two layers replaced with MPGD (X/X0=2.4%) + DIRC + MPGD (R = 92 cm) A
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MPGDs in the barrel reglon

All-silicon (6 layers)

All-silicon (6 layers) + DIRC +
MPGD (R=92 cm)

All-silicon (4 layers) + MPGD
(r=43 cm) + DIRC + MPGD
(R=92 cm) (MPGD X=0.7%X0)

All-silicon (4 layers) + MPGD
(r=43 cm) + DIRC + MPGD
(R=92 cm) (MPGD X=2.4%2XO0)

MPGD Resolution
el 150 m
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== R=02cm, 50um === R=43,92cm, 50um, 0.7%X0 === R=43 92cm, 50um, 2.4%X0

—H— R=92cm, 100um === R=43,92cm, 100um, 0.7%X0 === R=4392cm, 100um, 2.4%X0
—— R=92cm, 150um == R=43,92cm, 150um, 0.7%X0 =jll= R=43,92cm, 150um, 2.4%X0
e R=02CM, 200pM = R=43,920m, 200pm, 0.7%X0 s R=43 92cm, 200um, 2.4%X0
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All-silicon (6 layers)

All-silicon (6 layers) + DIRC +
MPGD (R=92 cm)

All-silicon (4 layers) + MPGD
(r=43 cm) + DIRC + MPGD
(R=92 cm) (MPGD X=0.7%X0)

All-silicon (4 layers) + MPGD
(r=43 cm) + DIRC + MPGD
(R=92 cm) (MPGD X=2.4%2XO0)

MPGD Resolution
== 50 um

-t 100 um
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0.0<n<0.2

For a given MPGD
resolution, the differences
between the two material

budgets considered (0.7 vs
2.4%) is small

All-silicon (4 layers) + MPGD
(r=43 cm) + DIRC + MPGD
(R=92 cm) (MPGD X=0.7%X0)

All-silicon (4 layers) + MPGD
(r=43 cm) + DIRC + MPGD
(R=92 cm) (MPGD X=2.4%2XO0)

MPGD Resolution
== 50 um

-t 100 um
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All-silicon (4 layers) + MPGD
(r=43 cm) + DIRC + MPGD
(R=92 cm) (MPGD X=0.7%X0)

All-silicon (4 layers) + MPGD
(r=43 cm) + DIRC + MPGD
(R=92 cm) (MPGD X=2.4%2XO0)

MPGD Resolution
== 50 um

-t 100 um
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All-silicon (4 layers) + MPGD
(r=43 cm) + DIRC + MPGD
(R=92 cm) (MPGD X=0.7%X0)

All-silicon (4 layers) + MPGD
(r=43 cm) + DIRC + MPGD
(R=92 cm) (MPGD X=2.4%2XO0)

MPGD Resolution
== 50 um

-t 100 um
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- MPGDs in the barrel region

17



mRICH Parametrlzatlon

Material budget:

1) X =5% X0 (unrealistically low)
2) X =10% X0 (more realistic)

3) X=15% X0 (pessimistic)

Aerogel lens Sensor

Parametrize as air with
support in the back
adding up to the right
material budget

Coordinate
origin
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mRICH Parametrlzatlon

Material budget:

1) X =5% X0 (unrealistically low)
2) X =10% X0 (more realistic)

3) X=15% X0 (pessimistic)

I+ by = 40 cm XAl = 8.897 cm
N X X3 = 3.039 x 10*cm

XA Xair T 100

Coordinate
origin
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MRICH Parametrization

X [% X0] _ lair [em]
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Tracking station
H All-silicon tracker
SIS - = Measured the mockup

parametrization
\ | MRICH material budget
with a geantino scan

q] | mRICH
parametrization
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mRICH X/X0, B = ATHENA (05/07)

—=— 5%, si(10um/V12) == 5%, MPGD(50um)  ~—— 5%, MPGD(150um)
—t— 10%, si(10um/V12) =—d— 10%, MPGD(50um) ~#— 10%, MPGD(150um)
b= 15%, si(10um/V12) =—A— 15%, MPGD(50um) ~+— 15%, MPGD(150um)

2.0<p<4.0GeV/c
Tracking behind

MRICH (z = -180cm)
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All-Si tracker only

All-Si tracker + si disk

All-Si tracker +
MPGD (6 = 50 ym)

All-Si tracker +
MPGD (c = 15()/4111)

=== mRICH X = 5% X0
—4— MRICH X = 10% X0
—A=—= MRICH X = 15% X0
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ratio to nominal all-si

Tracking behind

ISR RN 1\ RICH (z = -180cm)

1|~ mRICH X/X0, B = ATHENA (05/07)

—== 5%, si(10um/\12) === 5%, MPGD(50um)  ~=— 5%, MPGD(150um)

0.5 —* 10%, si(10um/V12) == 10%, MPGD(50um) ~#— 10%, MPGD(150um)

—A— 15%, si(10um/V12) —#— 15%, MPGD(50um) —*— 15%, MPGD(150um)
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All-Si tracker only
All-Si tracker + si disk

All-Si tracker +
MPGD (6 = 50 ym)

All-Si tracker +
MPGD (c = 150,um)

=== mRICH X = 5% X0

—4— MRICH X = 10% X0

—A=—= MRICH X = 15% X0
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0.5

1.1

Tracking behind

ISR RN 1\ RICH (z = -180cm)

| mRICH X/X0, B = ATHENA (05/07)
—=— 5%, si(10um/V12) === 5%, MPGD(50um)  ~=— 5%, MPGD(150um)
| —k— 10%, si(10um/V12) =—#— 10%, MPGD(50um) ~—#— 10%, MPGD(150um)
—A— 15%, si(10um/V12) —#— 15%, MPGD(50um) —*— 15%, MPGD(150um)
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All-Si tracker only
All-Si tracker + si disk

All-Si tracker +
MPGD (6 = 50 ym)

All-Si tracker +
MPGD (c = 150,um)
=== MRICH X = 5% X0

—4— MRICH X = 10% X0
—A=—= MRICH X = 15% X0

At high 7 and low p both
GEMs and silicon disks
enhance the

momentum-resolution
performance up to

~ 20 %




dp/p [%]

ratio to nominal all-si

1.9~ Tracking behind

ISR RN 1\ RICH (z = -180cm)

1| mRICH X/X0, B = ATHENA (05/07)
—== 5%, si(10um/\12) === 5%, MPGD(50um)  ~=— 5%, MPGD(150um)
0.5 —* 10%, si(10um/V12) —k— 10%, MPGD(50um) —#— 10%, MPGD(150um)

—A— 15%, si(10um/V12) —#— 15%, MPGD(50um) —*— 15%, MPGD(150um)

All-Si tracker only
All-Si tracker + si disk

All-Si tracker +
MPGD (6 = 50 ym)

All-Si tracker +
MPGD (c = 150,um)

=== mRICH X = 5% X0

—4— MRICH X = 10% X0

—A=—= MRICH X = 15% X0

The performance does
sl not change significantly

B for the different mRICH
material budgets (even

%% 2 4 6 8 10 12 14 16
p [GeV/c]
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in the pessimistic case)
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All-Si tracker only

All-Si tracker + si disk

All-Si tracker +
MPGD (6 = 50 ym)

Tracking behind

dp/p [%]
o
|

—-3.5< n<-— SN RICH (z =-180cm) All-Si tracker +
1~ mRICH X/X0, B = ATHENA (05/07) MPGD (o = 150 ﬂm)
—== 5%, si(10um/\12) === 5%, MPGD(50um)  ~=— 5%, MPGD(150um)
0.5 —* 10% si(10um/V12) == 10%, MPGD(50um) 4~ 10%, MPGD(150um) —== mRICH X = 5% X0
—A— 15%, si(10um/V12) —A— 15%, MPGD(50um) —+— 15%, MPGD(150um)

—4— MRICH X = 10% X0

—A=—= MRICH X = 15% X0

With a silicon disk or a
o = 50 ym GEM, the
performance is better
than with the nominal

0 . , , | 1 , . , all-silicon tracker in the
0 2 4 6 8 10 12 14 16 18 entire range (at higher 7)

p [GeV/c]

ratio to nominal all-si
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In these simulations the
MRICH was modeled with
all the material
concentrated towards the
back (higher |z|)

Aerogel lens

This study should be repeated
with a more realistic mRICH
geometry and placement

The distance between

scattering centers and
tracking layers affects the

momentum resolution.
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Tracking in front of
—3.5<n< -3 BECTEEERE

Extra tracking layer in front of mRICH (z=-133cm), B = ATHENA (05/07)

== si(10um/\12) —~=— MPGD(50um) —=~ MPGD(150um)
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All-Si tracker only
All-Si tracker + si disk

All-Si tracker +
MPGD (6 = 50 ym)

All-Si tracker +
MPGD (c = 150,um)
=== MRICH X = 5% X0

—4— MRICH X = 10% X0
—A=—= MRICH X = 15% X0

No momentum-
resolution improvement
over standalone all-

silicon tracker when
moving MPGD in front of
mRICH
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Tracking in front of
—3.5<n< -3 BECTEEERE

Extra tracking layer in front of mRICH (z=-133cm), B = ATHENA (05/07)

== si(10um/\12) —~=— MPGD(50um) —=~ MPGD(150um)
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All-Si tracker only
All-Si tracker + si disk

All-Si tracker +
MPGD (6 = 50 ym)

All-Si tracker +
MPGD (c = 150,um)
=== MRICH X = 5% X0

—4— MRICH X = 10% X0

—A=—= MRICH X = 15% X0

~10% momentum-
resolution improvement
over standalone all-

silicon tracker when
moving silicon disk in
front of mRICH
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