
PRESENTATION



𝑒−
𝑝+

𝑒−

𝑒− 𝑡ℎ𝑒𝑡𝑎



GAS CHERKONOV DETECTOR

Aerogel tray



Hall C



𝑒−

𝑟 =
𝑚𝑣

𝑞𝐵
r

Electric Charge Electric Field



47339

Input values

Run 47339

Beam 
Energy 5246.5

𝑒− p 4494.4

𝑒− 𝑡ℎ𝑒𝑡𝑎 12.0

W (Invariant mass(GeV))

C
o
u
n
ts

Prescale normfac



hsdelta (%)

W (Invariant mass(GeV))

C
o
u
n
ts

C
o
u
n
ts

𝑟 =
𝑚𝑣

𝑞𝐵

Electric Field
Electric Charge



hsxptar (mrad)

hsyptar (mrad)

C
o
u
n
ts

C
o
u
n
tsHMS

Top View

Side View

HMS

NOT TO 
SCALE

𝑒−

𝑒−

hsxptar

hsyptar

quadrupole

quadrupole

quadrupole

quadrupole

xptar

y
p
ta

r



Channels

C
o
u
n
ts



W (Invariant mass(GeV))

c
o
u
n
ts

ALL CUTS APPLIED



Input values

Run 47339

Beam 
Energy 5246.5

𝑒− p 4494.4

𝑒− 𝑡ℎ𝑒𝑡𝑎 12.0

Input values

Run 47345

Beam 
Energy 5246.4

𝑒− p 4494.2

𝑒− theta 14.0

Input values

Run 47350
Beam 
Energy 5246.4

𝑒− p 3724.4

𝑒− 𝑡ℎ𝑒𝑡𝑎 22.0
Input values

Run 47347
Beam 
Energ
y 5246.4

𝑒− p 43724.4

𝑒− theta 19.985



R-VALUE

Uncertainty:

N=# of  events

𝛿𝑦2 = ෍

𝑖

(
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47345

Input values

Run 47345

Beam 
Energy 5246.4

𝑒− p 4494.2

𝑒− theta 14.0

W (Invariant mass)

C
o
u
n
ts



C
o
u
n
ts

C
o
u
n
ts

Hsdelta (%)

W (Invariant mass(GeV))



hsyptar (mrad)

hsxptar (mrad)

C
o
u
n
ts

C
o
u
n
ts



Channels
C

o
u
n
t

s



W (Invariant mass(GeV))

C
o
u
n
ts



47350

Input values

Run 47350

Beam 
Energy 5246.4

𝑒− p 3724.4

𝑒− 𝑡ℎ𝑒𝑡𝑎 22.00

W (invariant mass(GeV))

C
o
u
n
ts



hsdelta (%)

C
o
u
n
ts

C
o
u
n
ts

W (invariant mass(GeV))



hsyptar (mrad)

hsxptar (mrad)

C
o
u
n
ts

C
o
u
n
ts



Channels

C
o
u
n
ts



W (Invariant mass (GeV))

C
o
u
n
ts



47347

Input values

Run 47347

Beam 
Energy 5246.4

𝑒− p 43724.4

𝑒− theta 19.985

W (Invariant mass (GeV))

C
o
u
n
ts



hsdelta (%)

C
o
u
n
ts

C
o
u
n
ts

W (Invariant mass (GeV))



hsyptar (mrad)

hxyptar (mrad)

C
o
u
n
ts

C
o
u
n
ts



Channels
C

o
u
n
ts



W (Invariant mass)

C
o
u
n
ts





𝑒−
𝑝+

𝑒−

Kaon

𝑒− 𝑡ℎ𝑒𝑡𝑎



K

𝑟 =
𝑚𝑣

𝑞𝐵
r

Electric Charge Electric Field



Q2 1.7 GEV RUN

Input values

Run Q2 1.7

Beam 
Energy 5647

𝑒− p 2012

𝑒− theta 22.30

𝑐𝑡𝑢𝑎 371.3

𝑘𝑎𝑜𝑛 1



hsdelta (%)
C

o
u
n
ts

𝑟 =
𝑚𝑣

𝑞𝐵

Electric Field
Electric Charge



hsxptar (mrad)

hsyptar (mrad)

C
o
u
n
ts

C
o
u
n
tsHMS

Top View

Side View

HMS

NOT TO 
SCALE

𝑒−

𝑒−

hsxptar

hsyptar

quadrupole

quadrupole

quadrupole

quadrupole



Electric Field
Electric Charge

𝑟 =
𝑚𝑣

𝑞𝐵
Ssdelta (%)

C
o
u
n
ts



SHMS

Top View

Side View

SHMS

NOT TO 
SCALE

k

k

ssxptar

ssyptar

quadrupole

quadrupole

quadrupole

quadrupole

ssyptar (mrad)

ssxptar (mrad)

C
o
u
n
ts

C
o
u
n
ts



W (Invariant mass (GeV)) 

C
o
u
n
ts





Q^2 (Gev)

C
o
u
n
ts



KAON PREDICTION

GeV

C
o
u
n
ts

Yield

𝑁𝑘 = 𝑦
#

𝑚𝑐
∗ 𝑖[𝜇𝐴] ∗ ∆𝑡[𝑠] ∗ 10−3

𝑁𝑘 = 4381020

𝑁𝑘/𝑠 = 𝑦
#

𝑚𝑐
∗ 𝑖[𝜇𝐴] ∗ 10−3

𝑁𝑘/𝑠 = 39.9



Input values
Run Q2 1.7
Beam 
Energy 5647

𝑒− p 2012

𝑒− theta 22.30

𝑐𝑡𝑢𝑎 371.3

𝐾𝑎𝑜𝑛 1

Input values

Run Q2 1.7 (r2)
Beam 
Energ
y 8761

𝑒− p 5125

𝑒− theta 11.16

𝑐𝑡𝑢𝑎 371.3

𝐾𝑎𝑜𝑛 1

Input values

Run
Q2 
5.5

Beam 
Energy 10921

𝑒− p 3599

𝑒− theta
21.5

6

𝑐𝑡𝑢𝑎 371.3

𝐾𝑎𝑜𝑛 1

Input values

Run Q2 5.5 (r2)

Beam 
Energy 9343

𝑒− p 2021

𝑒− theta 31.30

𝑐𝑡𝑢𝑎 371.3

𝐾𝑎𝑜𝑛 1



𝑁𝑘 = 3038212.8 𝑁𝑘 = 3096878.4 𝑁𝑘 = 4471840.8

𝑁𝑘/𝑠 =42.84 𝑁𝑘/𝑠 = 9.24 𝑁𝑘 = 11.62

1.7 (2) 5.5 5.5(2)



Input values

Run Q2 1.7 (r2)

Beam 
Energy 8761

𝑒− p 5125

𝑒− theta 11.16

𝑐𝑡𝑢𝑎 371.3

𝐾𝑎𝑜𝑛 1



hsdelta (%)
C

o
u
n
ts

𝑟 =
𝑚𝑣

𝑞𝐵

Electric Field
Electric Charge



hsxptar (mrad)

hsyptar (mrad)

C
o
u
n
ts

C
o
u
n
tsHMS

Top View

Side View

HMS

NOT TO 
SCALE

𝑒−

𝑒−

hsxptar

hsyptar

quadrupole

quadrupole

quadrupole

quadrupole



Electric Field
Electric Charge

𝑟 =
𝑚𝑣

𝑞𝐵
ssdelta (%)

C
o
u
n
ts



SHMS

Top View

Side View

SHMS

NOT TO 
SCALE

k

k

ssxptar

ssyptar

quadrupole

quadrupole

quadrupole

quadrupole

ssyptar (mrad)

ssxptar (mrad)

C
o
u
n
ts

C
o
u
n
ts



W (Invariant mass (GeV)) 

C
o
u
n
ts





Q^2 (Gev)

C
o
u
n
ts



KAON & PION PREDICTION

GeV

C
o
u
n
ts

Yield



Input values

Run Q2 5.5

Beam 
Energy 10921

𝑒− p 3599

𝑒− theta 21.56

𝑐𝑡𝑢𝑎 371.3

𝐾𝑎𝑜𝑛 1



hsdelta (%)
C

o
u
n
ts

𝑟 =
𝑚𝑣

𝑞𝐵

Electric Field
Electric Charge



hsxptar (mrad)

hsyptar (mrad)

C
o
u
n
ts

C
o
u
n
tsHMS

Top View

Side View

HMS

NOT TO 
SCALE

𝑒−

𝑒−

hsxptar

hsyptar

quadrupole

quadrupole

quadrupole

quadrupole



Electric Field
Electric Charge

𝑟 =
𝑚𝑣

𝑞𝐵
ssdelta (%)

C
o
u
n
ts



SHMS

Top View

Side View

SHMS

NOT TO 
SCALE

k

k

ssxptar

ssyptar

quadrupole

quadrupole

quadrupole

quadrupole

ssyptar (mrad)

ssxptar (mrad)

C
o
u
n
ts

C
o
u
n
ts



W (Invariant mass (GeV)) 

C
o
u
n
ts





Q^2 (Gev)

C
o
u
n
ts



KAON & PION PREDICTION

GeV

C
o
u
n
ts

Yield



Input values

Run Q2 5.5 (r2)

Beam 
Energy 9343

𝑒− p 2021

𝑒− theta 31.30

𝑐𝑡𝑢𝑎 371.3

𝐾𝑎𝑜𝑛 1



hsdelta (%)
C

o
u
n
ts

𝑟 =
𝑚𝑣

𝑞𝐵

Electric Field
Electric Charge



hsxptar (mrad)

hsyptar (mrad)

C
o
u
n
ts

C
o
u
n
tsHMS

Top View

Side View

HMS

NOT TO 
SCALE

𝑒−

𝑒−

hsxptar

hsyptar

quadrupole

quadrupole

quadrupole

quadrupole



Electric Field
Electric Charge

𝑟 =
𝑚𝑣

𝑞𝐵
ssdelta (%)

C
o
u
n
ts



SHMS

Top View

Side View

SHMS

NOT TO 
SCALE

k

k

ssxptar

ssyptar

quadrupole

quadrupole

quadrupole

quadrupole

ssyptar (mrad)

ssxptar (mrad)

C
o
u
n
ts

C
o
u
n
ts



W (Invariant mass (GeV)) 

C
o
u
n
ts





Q^2 (Gev)

C
o
u
n
ts



KAON & PION PREDICTION

GeV

C
o
u
n
ts

Yield



Input values

Run Q2 1.7

Beam 
Energy 5647

𝑒− p 2012

𝑒− theta 22.30

𝑐𝑡𝑢𝑎 780.4

𝑃𝑖𝑜𝑛 1

PION



hsdelta (%)
C

o
u
n
ts

𝑟 =
𝑚𝑣

𝑞𝐵

Electric Field
Electric Charge



hsxptar (mrad)

hsyptar (mrad)

C
o
u
n
ts

C
o
u
n
tsHMS

Top View

Side View

HMS

NOT TO 
SCALE

𝑒−

𝑒−

hsxptar

hsyptar

quadrupole

quadrupole

quadrupole

quadrupole



Electric Field
Electric Charge

𝑟 =
𝑚𝑣

𝑞𝐵
ssdelta (%)

C
o
u
n
ts



SHMS

Top View

Side View

SHMS

NOT TO 
SCALE

k

k

ssxptar

ssyptar

quadrupole

quadrupole

quadrupole

quadrupole

ssyptar (mrad)

ssxptar (mrad)

C
o
u
n
ts

C
o
u
n
ts



W (Invariant mass (GeV)) 

C
o
u
n
ts





Q^2 (Gev)

C
o
u
n
ts



PION PREDICTION

GeV

C
o
u
n
ts

Yield

𝑁𝜋𝑜𝑛 = 𝑦
#

𝑚𝑐
∗ 𝑖[𝜇𝐴] ∗ ∆𝑡[𝑠] ∗ 10−3

𝑁𝜋𝑜𝑛 = 278263944

𝑁𝜋𝑜𝑛/𝑠 = 𝑦
#

𝑚𝑐
∗ 𝑖[𝜇𝐴] ∗ 10−3

𝑁𝜋𝑜𝑛/𝑠 = 2534.28



𝑁𝜋𝑜𝑛 = 212734468.8 𝑁𝜋𝑜𝑛 = 913086442.8 𝑁𝜋𝑜𝑛 = 951801681.6

𝑁𝜋𝑜𝑛/𝑠 =2999.64 𝑁𝜋𝑜𝑛/𝑠 = 2724.33 𝑁𝜋𝑜𝑛/𝑠 = 2473.24

1.7 (2) 5.5 5.5(2)



Input values

Run Q2 1.7(2)

Beam 
Energy 8761

𝑒− p 5125

𝑒− theta 11.16

𝑐𝑡𝑢𝑎 780.4

𝑃𝑖𝑜𝑛 1

PION



hsdelta (%)
C

o
u
n
ts

𝑟 =
𝑚𝑣

𝑞𝐵

Electric Field
Electric Charge



hsxptar (mrad)

hsyptar (mrad)

C
o
u
n
ts

C
o
u
n
tsHMS

Top View

Side View

HMS

NOT TO 
SCALE

𝑒−

𝑒−

hsxptar

hsyptar

quadrupole

quadrupole

quadrupole

quadrupole



Electric Field
Electric Charge

𝑟 =
𝑚𝑣

𝑞𝐵
ssdelta (%)

C
o
u
n
ts



SHMS

Top View

Side View

SHMS

NOT TO 
SCALE

k

k

ssxptar

ssyptar

quadrupole

quadrupole

quadrupole

quadrupole

ssyptar (mrad)

ssxptar (mrad)

C
o
u
n
ts

C
o
u
n
ts



W (Invariant mass (GeV)) 

C
o
u
n
ts





Q^2 (Gev)

C
o
u
n
ts



KAON & PION PREDICTION

GeV

C
o
u
n
ts

Yield

𝑘

𝑠
= 𝑌𝑖𝑒𝑙𝑑/time



Input values

Run Q2 5.5

Beam 
Energy 10921

𝑒− p 3599

𝑒− theta 21.56

𝑐𝑡𝑢𝑎 780.4

𝑃𝑖𝑜𝑛 1



hsdelta (%)
C

o
u
n
ts

𝑟 =
𝑚𝑣

𝑞𝐵

Electric Field
Electric Charge



hsxptar (mrad)

hsyptar (mrad)

C
o
u
n
ts

C
o
u
n
tsHMS

Top View

Side View

HMS

NOT TO 
SCALE

𝑒−

𝑒−

hsxptar

hsyptar

quadrupole

quadrupole

quadrupole

quadrupole



Electric Field
Electric Charge

𝑟 =
𝑚𝑣

𝑞𝐵
ssdelta (%)

C
o
u
n
ts



SHMS

Top View

Side View

SHMS

NOT TO 
SCALE

k

k

ssxptar

ssyptar

quadrupole

quadrupole

quadrupole

quadrupole

ssyptar (mrad)

ssxptar (mrad)

C
o
u
n
ts

C
o
u
n
ts



W (Invariant mass (GeV)) 

C
o
u
n
ts





Q^2 (Gev)

C
o
u
n
ts



KAON & PION PREDICTION

GeV

C
o
u
n
ts

Yield

𝑘

𝑠
= 𝑌𝑖𝑒𝑙𝑑/time



Input values

Run Q2 5.5 (r2)

Beam 
Energy 9343

𝑒− p 2021

𝑒− theta 31.30

𝑐𝑡𝑢𝑎 780.4

𝑃𝑖𝑜𝑛 1



hsdelta (%)
C

o
u
n
ts

𝑟 =
𝑚𝑣

𝑞𝐵

Electric Field
Electric Charge



hsxptar (mrad)

hsyptar (mrad)

C
o
u
n
ts

C
o
u
n
tsHMS

Top View

Side View

HMS

NOT TO 
SCALE

𝑒−

𝑒−

hsxptar

hsyptar

quadrupole

quadrupole

quadrupole

quadrupole



Electric Field
Electric Charge

𝑟 =
𝑚𝑣

𝑞𝐵
ssdelta (%)

C
o
u
n
ts



SHMS

Top View

Side View

SHMS

NOT TO 
SCALE

k

k

ssxptar

ssyptar

quadrupole

quadrupole

quadrupole

quadrupole

ssyptar (mrad)

ssxptar (mrad)

C
o
u
n
ts

C
o
u
n
ts



W (Invariant mass (GeV)) 

C
o
u
n
ts





Q^2 (Gev)

C
o
u
n
ts



KAON & PION PREDICTION

GeV

C
o
u
n
ts

Yield


