
Timing PID: β vs p

• Use DTrackTimeBased tracks with only the 
pion mass hypothesis and require:

• Tracking FOM >10-4

• POCA to beamline:  50 < Z < 80 cm 

Track Selection

Datasets with solenoid at 1200 A:

• ~10 M events with FCAL trigger: runs 1505-1520

• ~8.5 M events with BCAL trigger: runs 1553-1592



Time offset between SC and TOF

FCAL trigger: runs 1505-1520

• Using only fADC hits (no TDC times)

• Require track has matched hit in SC and TOF

• Use pathlength to determine time of SC and TOF hit propagated to the target 

• Calculate Δt (TOF - SC) at target, which should be 0 if timing is synced

 t (TOF - SC)Δ
-200 -150 -100 -50 0 50 100 150 2000

2000

4000

6000

8000

10000

12000

14000

16000

 tΔ
Track_DeltaTProjected_SCtoTOF

Entries  35086
Mean   -18.83
RMS     11.24

 tΔ

 t (TOF - SC)Δ
-40 -35 -30 -25 -20 -15 -10 -5 00

2000

4000

6000

8000

10000

12000

14000

16000

 tΔ
Track_DeltaTProjected_SCtoTOF

Entries  35086
Mean   -19.48
RMS     1.372

 tΔ



BCAL trigger: runs 1553-1592

• Using only fADC hits (no TDC times)

• Require track has matched hit in SC and TOF

• Use pathlength to determine time of SC and TOF hit propagated to the target 

• Calculate Δt (TOF - SC) at target, which should be 0 if timing is synced

Time offset between SC and TOF
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Timing PID with SC-TOF coincidence

FCAL trigger: runs 1505-1520

• After adjusting timing offset between SC and TOF, use SC as t0

• β is calculated with the SC and TOF times and pathlength 
between SC and TOF

� =
pathlength(TOF � SC)

c · (tTOF � tSC)
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Timing PID with SC-TOF coincidence
• After adjusting timing offset between SC and TOF, use SC as t0

• β is calculated with the SC and TOF times and pathlength 
between SC and TOF

� =
pathlength(TOF � SC)

c · (tTOF � tSC)

BCAL trigger: runs 1553-1592
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Time offset between SC and BCAL

FCAL trigger: runs 1505-1520

• Using only fADC hits (no TDC times)

• Require track has matched hit in SC and BCAL

• Use pathlength to determine time of SC and BCAL hit propagated to the target 

• Calculate Δt (BCAL - SC) at target, which should be 0 if timing is synced
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BCAL trigger: runs 1553-1592

• Using only fADC hits (no TDC times)

• Require track has matched hit in SC and BCAL

• Use pathlength to determine time of SC and BCAL hit propagated to the target 

• Calculate Δt (BCAL - SC) at target, which should be 0 if timing is synced

Time offset between SC and BCAL
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Timing PID with SC-BCAL coincidence

FCAL trigger: runs 1505-1520

• After adjusting timing offset between SC and BCAL, use SC as t0

• β is calculated with the SC and BCAL times and pathlength 
between SC and BCAL

� =
pathlength(BCAL� SC)

c · (tBCAL � tSC)
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Timing PID with SC-BCAL coincidence

FCAL trigger: runs 1505-1520

• After adjusting timing offset between SC and BCAL, use SC as t0

• β is calculated with the SC and BCAL times and pathlength 
between SC and BCAL

� =
pathlength(BCAL� SC)

c · (tBCAL � tSC)
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Timing PID with SC-BCAL coincidence
• After adjusting timing offset between SC and BCAL, use SC as t0

• β is calculated with the SC and BCAL times and pathlength 
between SC and BCAL

� =
pathlength(BCAL� SC)

c · (tBCAL � tSC)

BCAL trigger: runs 1553-1592

0

2

4

6

8

10

12

14

16

p (GeV)
0 0.5 1 1.5 2 2.5 3 3.5 4

β

-0.5

0

0.5

1

1.5

 vs. pβPositive SC to BCAL: 
Track_BetaVsP_Pos_SCtoBCAL

Entries  11180
Mean x   1.265
Mean y  0.8664
RMS x  0.8403
RMS y  0.3208

0

2

4

6

8

10

12

14

16

Track_BetaVsP_Pos_SCtoBCAL

Entries  11180
Mean x   1.265
Mean y  0.8664
RMS x  0.8403
RMS y  0.3208

 vs. pβPositive SC to BCAL: 

0

1

2

3

4

5

6

7

8

9

10

p (GeV)
0 0.5 1 1.5 2 2.5 3 3.5 4

β

-0.5

0

0.5

1

1.5

 vs. pβNegative SC to BCAL: 
Track_BetaVsP_Neg_SCtoBCAL

Entries  3651
Mean x   1.326
Mean y  0.9515
RMS x  0.8981
RMS y  0.3236

0

1

2

3

4

5

6

7

8

9

10
Track_BetaVsP_Neg_SCtoBCAL

Entries  3651
Mean x   1.326
Mean y  0.9515
RMS x  0.8981
RMS y  0.3236

 vs. pβNegative SC to BCAL: 

Hint of proton band



Timing PID with SC-BCAL coincidence
• After adjusting timing offset between SC and BCAL, use SC as t0

• β is calculated with the SC and BCAL times and pathlength 
between SC and BCAL

� =
pathlength(BCAL� SC)

c · (tBCAL � tSC)

BCAL trigger: runs 1553-1592
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