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Geometry & Basic Assumptions

ETTL

CTTL

FTTL

beam pipe

Plate design for barrel

Alternating sensor placement (top & bottom)
→ path lenth corrected in simulations

Small rapidity gap still to be optimized

Simulations with pixels of 500 x 500 µm,
σxy = 30 µm

Variations of time resolution:
σt = 25 ps, 30 ps, 35 ps, 40 ps, 40 ps
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PID performance of TTL (1)
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∆t = 25 ps
Lines indicate center line & 3σ lines for differnt particle species

Calculated t0 enters for every event directly → increases in ∆t doesn’t worsen 1/β resolution
entirely linearly

Optimized η coverage in particular towards electron end cap would improve scattered electron
finding
→ PID discrimination in barrel & forward direction

F. Bock (ORNL) TTL July 25, 2022 2 / 4



PID performance of TTL (1)

1−10 1 10
)c (GeV/p

0.9

1.0

1.1

1.2

1.3

1.4

1.5

re
c

β
1/

1

10

210

310

410

510

610

±e ±π ±K pp/

 < -1.7η-3.0 < 
t = 30 ps∆, 0w/ t

 simulationECCE
Pythia 6, e+p, 18x275 GeV

1−10 1 10
)c (GeV/p

0.9

1.0

1.1

1.2

1.3

1.4

1.5

re
c

β
1/

1

10

210

310

410

510

±e ±π ±K pp/

 < 1.3η-1.2 < 
t = 30 ps∆, 0w/ t

 simulationECCE
Pythia 6, e+p, 18x275 GeV

1−10 1 10
)c (GeV/p

0.9

1.0

1.1

1.2

1.3

1.4

1.5

re
c

β
1/

1

10

210

310

410

510

±e ±π ±K pp/

 < 3.0η1.3 < 
t = 30 ps∆, 0w/ t

 simulationECCE
Pythia 6, e+p, 18x275 GeV

∆t = 30 ps
Lines indicate center line & 3σ lines for differnt particle species

Calculated t0 enters for every event directly → increases in ∆t doesn’t worsen 1/β resolution
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Calculated t0 enters for every event directly → increases in ∆t doesn’t worsen 1/β resolution
entirely linearly

Optimized η coverage in particular towards electron end cap would improve scattered electron
finding
→ PID discrimination in barrel & forward direction
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Calculated t0 enters for every event directly → increases in ∆t doesn’t worsen 1/β resolution
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Calculated t0 enters for every event directly → increases in ∆t doesn’t worsen 1/β resolution
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PID performance of TTL (2)
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∆t = 25 ps
Calculated t0 enters for every event directly → increases in ∆t doesn’t worsen 1/β resolution
entirely linearly

Full impact on PID with together with other detectors would need full extended likelihood
evaluation (next step)
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Calculated t0 enters for every event directly → increases in ∆t doesn’t worsen 1/β resolution
entirely linearly

Full impact on PID with together with other detectors would need full extended likelihood
evaluation (next step)
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∆t = 50 ps
Calculated t0 enters for every event directly → increases in ∆t doesn’t worsen 1/β resolution
entirely linearly

Full impact on PID with together with other detectors would need full extended likelihood
evaluation (next step)
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Effect on start time resolution
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 = 42.27 psσit 3, 

∆t = 25 ps

Increased ∆t resolution same fractional increase in t0 resolution w/ scattered electron

Increased ∆t resolution less fractional impact on t0 resolution w/o scattered electron

Would need adaptation of cutoffs for t0 determination
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F. Bock (ORNL) TTL July 25, 2022 4 / 4



Effect on start time resolution

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 (ns)MCt - 0t

210

310

410

510co
u

n
ts -

w/ scat. e
 = 93.78 psσit 0, 
 = 37.65 psσit 1, 
 = 32.17 psσit 2, 
 = 31.10 psσit 3, 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 (ns)MCt - 0t

210

310

410

510co
u

n
ts

Pythia 6, e+p, 18x275 GeV
 simulationECCE

t = 35 ps∆

-
w/o scat. e

 = 93.16 psσit 0, 
 = 48.92 psσit 1, 
 = 47.03 psσit 2, 
 = 46.82 psσit 3, 

∆t = 35 ps

Increased ∆t resolution same fractional increase in t0 resolution w/ scattered electron

Increased ∆t resolution less fractional impact on t0 resolution w/o scattered electron

Would need adaptation of cutoffs for t0 determination

F. Bock (ORNL) TTL July 25, 2022 4 / 4



Effect on start time resolution

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 (ns)MCt - 0t

210

310

410

510co
u

n
ts -

w/ scat. e
 = 97.51 psσit 0, 
 = 41.41 psσit 1, 
 = 36.48 psσit 2, 
 = 35.56 psσit 3, 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 (ns)MCt - 0t

210

310

410

510co
u

n
ts

Pythia 6, e+p, 18x275 GeV
 simulationECCE

t = 40 ps∆

-
w/o scat. e

 = 94.34 psσit 0, 
 = 51.42 psσit 1, 
 = 49.73 psσit 2, 
 = 49.57 psσit 3, 

∆t = 40 ps

Increased ∆t resolution same fractional increase in t0 resolution w/ scattered electron

Increased ∆t resolution less fractional impact on t0 resolution w/o scattered electron

Would need adaptation of cutoffs for t0 determination

F. Bock (ORNL) TTL July 25, 2022 4 / 4



Effect on start time resolution

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 (ns)MCt - 0t

210

310

410

510co
u

n
ts -

w/ scat. e
 = 105.83 psσit 0, 
 = 49.56 psσit 1, 
 = 45.48 psσit 2, 
 = 44.77 psσit 3, 

0.5− 0.4− 0.3− 0.2− 0.1− 0 0.1 0.2 0.3 0.4 0.5
 (ns)MCt - 0t

210

310

410

510co
u

n
ts

Pythia 6, e+p, 18x275 GeV
 simulationECCE

t = 50 ps∆

-
w/o scat. e

 = 96.98 psσit 0, 
 = 57.00 psσit 1, 
 = 55.80 psσit 2, 
 = 55.73 psσit 3, 

∆t = 50 ps

Increased ∆t resolution same fractional increase in t0 resolution w/ scattered electron

Increased ∆t resolution less fractional impact on t0 resolution w/o scattered electron

Would need adaptation of cutoffs for t0 determination

F. Bock (ORNL) TTL July 25, 2022 4 / 4


