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Previous setup
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» Fast simulation for DIRC (n: -1 to 1) and dRICH (|n|: 1 to 3)
* If particles can not reach DIRC @90cm: using 2r = p = p/(0.3B) m p7> 0.19GeV for

1.4T, 0.40GeV for 3T

% If particles momentum is below the firing threshold for m/K/p, use the PID paramater

< pion
firing
< kaon
firing
< proton
firing

matrix table below

Veto mode: if track momentum above pion threshold but

not firing the detector, then it cannot be pion

1

True particle

Pion

Kaon / Proton

p <0.13 (0.69)

prob(m/K/p) =0.7,0.2, 0.1 /

v
p <0.47 (2.46) prob(m/K/p) =0, 0.6, 0.4
A
p <0.88 (4.67) prob(m/K/p)=1,0,0
prob(rr/K/p)=0,1,0 | prob(m/K/p)=0,0,1
p <6 (50)
4 4
[

DIRC dRICH

\
probability assigned according to multiplicity of different charged particles



Current setup 3/18

» Fast simulation for DIRC (n: -1 to 1) and dRICH (|n|: 1 to 3)

4

< pion
firing
< kaon
firing
< proton
firing

If particles can not reach DIRC @76cm: using 2r = p = p/(0.3B) = pr> 0.16GeV for
1.4T, 0.19GeV for 1.7T

Momentum/DCA  resolution: from Ernst’s fast sim (ePIC + 1.7T)

Update PID paramater matrix (more details here): because of the requirement of
internal reflection, the actual detection threshold is higher than the firing threshold

Veto mode: if track momentum above pion threshold but
not firing the detector, then it cannot be pion

|

True particle Pion Kaon / Proton
p <0.25 (1) prob(m/K/p) =0.82,0.11, 0.07
v

p<1.1(3) prob(m/K/p) =0, 0.6%, 0.38

p < 2.15 (5) prob(m/K/p)=1,0,0
prob(rr/K/p)=0,1,0 | prob(m/K/p)=0,0,1
p <6 (60)
4 4

\
DIR/C dLICH robability assigned according to multiplicity of different charged particles



ePIC smearing and analysis selection 4/18

» Single track smearing using parameters from fast simuation with ePIC baseline

tracking (assuming single pion resolution for all charged particles)
# p (magnitude) smeared by p resolution along the true p direction
# Vertex position smeared by DCA,, and DCA;

» No primary vertex smearing

» DIS event selection (2E8 events generated from pythia 6 e+p w/ 10x100GeV)

4+ Q2> 10 GeV? (event generated with Q2>10 GeV?)
#» 0.05<y<0.8

» DOselection
% pt>0.2GeV
# Pair identified Kt tracks
L4 DCApair < 130p.m
+ Decay length > 40pum Primary .
vertex
L COSGrq) > 0.8

" DCA,

All topological cuts in transverse plane, more details in arXiv: 2102.08337



ePIC smearing and analysis selection
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» Single track smearing using parameters from fast simuation with ePIC baseline

tracking (assuming single pion resolution for all charged particles)
# p (magnitude) smeared by p resolution along the true p direction

# Vertex position smeared by DCA,, and DCA;

» No primary vertex smearing

» DIS event selection (2E8 events generated from pythia 6 e+p w/ 10x100GeV)
4+ Q2> 10 GeV? (event generated with Q2>10 GeV?)

0%@

4

@
@
'y
W

P

0.05<y<0.8

N\ selection
pr > 0.2GeV
Pair identified Kmr tracks
DCApair < 300pum

Decay length > 10um
A:DCA < 150um

P

Figure credit:
Yuanjing Ji

N Y Daughter
pair DCA

All topological cuts in transverse plane, more details in arXiv: 2102.08337



PID options
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» For barrel: need to consider the momentum threshold reaching TOF detector

# |If using high enough pr cut (e.g. 0.2GeV), then all charged particles can reach

TOF and DIRC

» PID options
# No PID

#+ Detector Matrix (DM) PID:

no low p cutoff (can be
covered by TOF)

+ DIRC+dRICH: with low p
cutoff (1.7T), including or
excluding mis-identified
particles

# Caveat: assume perfect
electron ID, ignore muons

Pythia6 e+p @ 10+100 GeV, Min Bias (@ > 10 GeV?), D% in n [-3.0, 3.0], P, [1.0, 2.0] GeV

D° > x

D° - K

=== p,>02 GeV

—— low p limit to reach DIRC+TOF

E_Il)etector Matrix (from YR) PID

— nt threshold
— K threshold

107"

1

107
p [GeV/c]

Table from the Yellow Report (YR)

Deterctor Matrix

Barrel <6 GeV

Forward <10 GeV

Backward <50 GeV




PID options — No cutoff 7/18

Pythia6 e+p @ 10+100 GeV, Min Bias (@Q?> 10 GeV?), D% in n [-3.0, 3.0], P, [1.0, 2.0] GeV

Counts

o . o _, 0 _
» Detector matrix from YR: 6. D° > D° ~K _
E — low p limit to reach DIRC+TOF — n threshold ]
no low momentum cutoff 5E ... p >02Gev — K threshold :
. . a4
or equivalent to if TOF are 3k
implemented 21
S gl
oF
Stat. Err. = sqrt(SG+BG)/SG A, TR
= sqrt(1+BG/SG)/sqrt(SG) —2F
m decrease with increasing SG _2§Petectf{r Matrix (fromYR)PID %
m descrease with descreasing BG 107 1 10”" 1
p [GeV/c]
<1 Pythia 6, e+p @ 10+100 GeV, L _ =10fb” x10%  Pythia 6, e+p @ 10+100 GeV, L =10fb” x10°  Pythia6,e+p @ 10+100 GeV, L _ =10fb"
[ ol-106evt 005 <y<os ] *"g’ 80 s ieevt bos<y<os | ] *‘é’ g0l @°>10Gevioos<y<os | ]
- D|— K+, n C[-3.0,-1.0), p_ C[1.0,2.0) GeV 4 8 | D” = K*+ &%, n C[1.0, 1.0), p, C[1.0,2.0) GeV 8 | D” =K+ %,  C[1.0, 3.0), p, C[1.0,2.0) GeV |
| Sirgle track P> 0.2 GeV, w/ topological cuts | Single track P> 0.2 GeV, w/ topological cuts i | Single track P> 0.2 GeV, w/ topological cuts _
| Defector Matrix (from YR) PID 60 | Detector Matrix (from YR) PID | | Detector Matrix (from YR) PID |
SGf= 5.58e+04 (o = 7.57 MeV) SG = 1.05e+05 (o = 5.13 MeV) SG =5.10e+04 (o = 7.60 MeV)
20 — Balyr3.19e+03 | BG=1.82e+04 I 20 | BG =3.26e+04 ]
I Stat. Err. =0.44% _’ - Stat. Err. =0.33% N [— Stat. Err. =0.57% -
. | 0.44% wol 0.33% | - - 0.57% | -
L . 10 - ]
20 - - ]
: : — :
T J o B - - i
0 I ! | | I [ 1 ) 0 I I | I I | I |
1.7 1.8 1.9 2 1. 1.8 1.9 2
m m




PID options — Cutoff

PID with only Cherenkov
detectors: w/ low
momentum cutoff and
some mis-identified
particles

# prob(mr) > 0.7, prob(K) > 0.5

Pythia6 e+p @ 10+100 GeV, Min Bias (Q2 >10 Gevz), D% in n [-3.0, 3.0],

8/18

p, [1.0,2.0] GeV

Using veto mode for particles beyond

either kaons (0.62) or protons (0.38)

pion detecting threshold: if not pion, it’s| 1

x1 0 Pythla 6, e+p @ 10+100 GeV, L = 10fb
m T I T T T T I T T '!' T — -.(L)
= 02>10GeV2005<y<08 =
o D’ > K* + , 1 C[-3.0,-1.0), p_ C[1.0, 2.0) GeV o
©) - T - (@)
Single track P> 0.2 GeV, w/ topological cuts
I~ PID with low momentum cutoff + (mis-)indentified particles
20+ SG =5.34e+04 (o = 7.60 MeV) ]
B BG = 3.79e+03 |
Stat. Err. = 0.45%
L o, i
10—
i 20
Q= Q
1.7 1.

6 D’ - x D’ - K
— low p limit to reach DIRC+TOF — n threshold
5 --- p,>0.2 GeV — K threshold
4
3 10?
2
S g e r ool
0
1 10
-2
¢ Partlcles
_4 1 1 1 1 L1 11 1 1 1 1 1111 1 1 1 1 1 111 II 1
0 1 107" 1
p [GeV/c]
<1 0 Pythia 6, e+p @ 10+100 GeV, L = 10fb %1 0 Pvthna 6,e+p @ 10+100 GeV, L = 10fb
, T T T T T T T '!' T ] T ‘ T T T T ‘ T T '!' | T
02>1oeev2305<y<08 | ! 30_02>10GeV2005<y<08 ]

60—

| D° - K+, n C[-1.0,1.0), p. C[1.0, 2.0) GeV
T

| Stat. Err. =0.35%

Counts

Single track P> 0.2 GeV, w/ topological cuts o
PID with low momentum cutoff + (mis-)indentified particles L
SG =9.82e+04 (0 =5.11 MeV) N
BG = 1.90e+04 —

0.35% i

) 10

20

D’ — K* + %, n C[1.0,3.0), p. C[1.0, 2.0) GeV
T

Single track P> 0.2 GeV, w/ topological cuts

PID with low momentum cutoff + (mis-)indentified particles
SG = 4.88e+04 (0 = 7.65 MeV)
BG = 3.68e+04

Stat. Err. = 0.60%

0.60%

-0



PID options — All identified 9/18

Pythia6 e+p @ 10+100 GeV, Min Bias (@Q?> 10 GeV?), D% in n [-3.0, 3.0], P, [1.0, 2.0] GeV

» PID with only Cherenkov D’ ~ = D’ ~K
— low p limit to reach DIRC+TOF — 1t threshold
detectors: W/ low --- p,>0.2GeV — K threshold

102

6

5
momentum cutoff and :
only identified particles 2
;

0

: _________
+ prob(m) > 0.95, prob(K) > 0.95 10
Y | SR, | T
-2
-3

II°ID with low momentum cutoff + only indentifie plarticles
1

Counts

_4 1 1 1 | I T T | 1 1 1 | I | 1 1 1 1 1
-1 -1
10 1 10 1
p [GeV/c]
3 . = -1 3 : = -1 3 i = !
x10®  Pythia6,e+p @ 10+100 GeV, L = 10fb x10°  Pythia6,e+p @ 10+100 GeV, L = 10fb x10% Pythia6, e+p @ 104100 GeV, L =10fb
T T T T ‘ T T T T ‘ T T T T I T -.03 T T T T ‘ T T T T ‘ T T T T I T -.(2 T T T T ‘ T T T T ‘ T T T T I T
Q?>10GeV? 0.05 <y < 0.8 = L Q*>10GeV? 0.05<y<0.8 . = L Q*>10GeV? 0.05<y<0.8 4
10 p° ks 7, C[-3.0,-1.0), p_ C[1.0, 2.0) GeV 8 - D” = K* + %, n C[1.0, 1.0), p, C[1.0,2.0) GeV . 8 | D” =K+ %, n C[1.0, 3.0), p, C[1.0,2.0) GeV ]
I Single track P> 0.2 GeV, w/ topological cuts B 30 [~ Single track P> 0.2 GeV, w/ topological cuts ] | Single track P> 0.2 GeV, w/ topological cuts |
PID with low momentum cutoff + only indentified particles " PID with low momentum cutoff + only indentified particles PID with low momentum cutoff + only indentified particles
T SG =2.15e+04 (o = 7.94 MeV) N - SG =4.64e+04 (0 = 4.97 MeV) N 10 SG =2.21e+04 (0 = 8.15 MeV) ]
B BG = 1.00e+03 | - BG =5.53e+03 7 | BG=1.67e+04 u
Stat. Err. = 0.70% - Stat. Err. =0.49% B Stat. Err. = 0.89%
o L o _ i o ]
- 0.70% | - 20 0.49% 0.89%
: : : 5 :
_ 1 0 — | - |
, ? : [ SR
| | L i
o 0 ! f b 1 T I fnd (bt i 0 ! ! | ! ! | ! |
2 1.7 1.8 1.9 2 1.7 1.8 1.9 2
mKn mKrc mKJ‘E




Counts

PID options — No cutoff

» Detector matrix from

YR: no low
momentum cutoff or
equivalent to if TOF <=
are implemented

. _ -1
x1 p3 | Pythia 6, e+p @ 10+100 GeV, L. —‘1 ofb

T T ‘ T T T T ‘ T T T | T
T Q*>10GeV? 0.05<y<0.8 7
L Ac = K + 7= 4+ p*, n C[-3.0,-1.0), p, C[1.0,2.0)GeV
T Single track P> 0.2 GeV, w/ topological cuts t
| Detector Matrix (from YR) PID i
- SG =4.97e+03 (c = 4.87 MeV) -
- BG =3.40e+03 7
| Stat. Err.=1.84% N
L o i
B 1 [} 84 /o 1
;’\“,J*M 0000 o o &
[ L. Ll Ll

3

2

N W A OO

—
T

10/18

Pythia6 e+p @ 10+100 GeV, Min Bias (Q*> 10 GeV?), A, in 1 [-3.0, 3.0], p, [1.0,2.0] GeV

Ag = 7 A, =K A =P
' —— low p limit to reach DIRC+TOF  } —— x threshold
Eo--- p, >0.2GeV T —— K threshold
F w
[ Detector Matrix (from YR) PID 3
L1 1 1 1 11 111 I 1 1 1 L 11 11T | 1 1 1 11111 | 1
107" 1 107 1
p [GeV/c]
3 . _ -1 3 . _ -1
) 519 | ‘Pyt‘hla‘ 6, ‘e+? @‘ 10-‘|-10‘0 G:eVT Li_?_‘ -‘1 Oflb _ ) X1p | ‘Pyt‘hla‘ 6, ?+FT @‘ 10-:-1 0‘0 G:eVT Li_','_‘ -‘1 Oflb |
;’ | Q%>10GeV? 0.05<y <0.8 | ; | Q%>10GeV? 0.05 <y <0.8 T
3 15 A~ K + 7=+ p*, n C[-1.0, 1.0), p, CI1.0,2.0)GeV _ 3 15~ Ac = K + m* + p*, n C[1.0, 3.0), p, CI1.0,2.0) GeV
|- Single track P> 0.2 GeV, w/ topological cuts . Single track P> 0.2 GeV, w/ topological cuts
| Detector Matrix (from YR) PID m | Detector Matrix (from YR) PID b
| SG =9.72e+03 (o = 3.42 MeV) | " SG =4.56e+03 (o = 4.96 MeV) 7
| BG =2.48e+04 | - BG =4.04e+04 7
10 Stat. Err. =1.91% 10— Stat. Err.=4.65% —
— o ] o
L 1 [] 9 1 /o _ B 4 [} 6 5 /o N
- R +ﬁww*‘wo~¢-fw}ghﬁ‘ et oo ey
51 o S 7]
190 o 0 g 0o CESERSg o000 | e, - -
Il Il ‘ Il Il ‘ Il Il I Il Il Il ‘ Il Il ‘ Il Il I Il
8 2 2.25 2.3 2.35 8 2 2.25 2.3 2.35
mKnp mKTFp



PID options — Cutoff

4

PID with only
Cherenkov detectors:
w/ low momentum
cutoff and some mis- =
identified particles

+ prob(mr) > 0.7, prob(K) -

> 0.5, prob(p) > 0.1

Pythia6 e+p @ 10+100 GeV, Min Bias (Q° > 10 GeV?), A, in n [-3.0, 3.0],

A = m

A, =K

11/18

p, [1.0,2.0] GeV

Ac =P

N W Hh OO

—
TTTTT

—— low p limit to reach DIRC+TOF
--='p_>0.2GeV

' PID with low momentum cutoff + (mis-)indentifi

articles

—— g threshold
—— K threshold

4-.I
107!

1 10

Using veto mode for particles beyond pion detecting threshold:
if not pion, it’s either kaon (0.62) or proton (0.38)

Counts

10—

- Stat. Err. =5.34% 7

x10

Pythla 6, e+p @ 10+100 GeV, L = 10fb

T ‘ T T T T ‘ T T '!' | T
02>10GeV2005<y<08 7
A K +n* +p*, n €[-3.0, 1.0),pTQ[1.0,2.0)GeV 7
Single track P> 0.2 GeV, w/ topological cuts N
PID with low momentum cutoff + (mis-)indentified particles _|
SG = 3.72e+03 (0 = 4.89 MeV)

BG = 3.57e+04

Counts

40

20

x‘IO

Pythla 6, e+p @ 10+100 GeV, L = 10fb

T T T T T T T T T '!' T T

B 02>1oeev2005<y<08 i
L Ac K +n* +p*, n§[101.0),pTg[1.0,2.0)GeV i

60—

Single track P> 0.2 GeV, w/ topological cuts
PID with low momentum cutoff + (mis-)indentified particles

SG = 7.76e+03 (o = 3.39 MeV) I
BG =2.01e+05 7
Stat. Err. = 5.88% i

p [GeV/c]

Counts

80

60

40

20

1

Pythla 6, e+p @ 10+100 GeV, L = 10fb

><10

C T T T T T T T T T '!' T

| 02>10GeV2 0.05<y<0.8

L Ac K +n* +p*, n C[1.0, 30),pT£[1.0,2.0)GeV
— Single track P> 0.2 GeV, w/ topological cuts

- PID with low momentum cutoff + (mis-)indentified particles
- SG=3.65e+03 (0 =5.13 MeV)

- BG=3.81e+05

— Stat. Err. = 16.99%

é
;
}

16.99%

N
Mo [
N
6}




Counts

PID options — All identified

4

10—

PID with only

Cherenkov detectors:

w/ low momentum
cutoff and only
identified particles

#+ prob(m) > 0.95,

=

prob(K) > 0.95, prob(p)

> 0.95

Requiring identified K throw away a lot of signals

Pythia6 e+p @ 10+100 GeV, Min Bias (Q*> 10'GeV?), A in 1 [-3.0, 3.0], p, [1.0,2.0] GeV

A = x

A —

Ac =P

N W A OO
I RAREEEREAEL

—
TTTTTT

[ PID with low momentum cutoff + only indentifiet
1 1 L 11 11T

—— low p limit to reach DIRC+TOF
=== p,>02 GeV

——  threshold
—— K threshold

fl particles

_4hl

107" 1

107! 1

p [GeV/c]

107" 1

Veto mode for proton: if above kaon threhold and not firing, it has to be proton

Pythla 6, e+p @ 10+100 GeV, L = 10fb

I T+ |
- 02>10GeV2005<y<08 8
L Ac = K # 7t +p%, 1 C[-3.0,-1.0), p_ C[1.0,2.0)GeV

Single track P> 0.2 GeV, w/ topological cuts |
PID with low momentum cutoff 4 only indentified particles
- SG =8.39e+00 (o = 14.38 MeV)
BG = 2.73e+01

Stat. Err. =71.16%

i

71.16%

| ;];ll:\li 1

2.35

mKJ‘cp

Counts

Pythla 6, e+p @ 10+100 GeV, L = 10fb

100 02>1oe.ev2 0.05<y<0.8

'!' T T

50

3

Ac K +n* +p*, n§[101.0),pT£[1.0,2.0)GeV |

Single track P> 0.2 GeV, w/ topological cuts
I PID with low momentum cutoff + only indentified particles
SG = 6.30e+01 (0 = 3.31 MeV)
- BG=7.55e+01 n
Stat. Err. = 18.69%

|

"118.69%

Counts

400

200

Pythla 6, e+p @ 10+100 GeV, L = 10fb

T T T '!' T T

B 02>10GeV2005<y<08
L Ac > K+ +p%,n C[1.0,30),p_C[1.0,20)GeV -

Single track P> 0.2 GeV, w/ topological cuts

PID with low momentum cutoff + only indentified particles
SG =1.05e+02 (0 = 5.00 MeV)

BG = 1.73e+03

- Stat. Err. = 40.84% N

TR oot t ]

10°

10



Stat. Err. [%]

Stat. Err. [%)]

Stat. Err. at different n and pr

10°

10

10°

10

Pythia 6, e+p @ 10+100 GeV, Lint =10fb™

T T T I T T T ‘ T T T ‘ T T T ‘ T T
Q?>10GeV?, 0.05 < y < 0.8, w/ topological cuts
= D° > K* + %, n C[-3.0,-1.0) =
B —e- No cutoff ]
i ~e- Cutoff ]
- —e— =
L4 ]
L —e— _
28 E
C —e— n
[ —e— ]
Il I Il Il ‘ Il Il l Il Il l Il Il

2 4 6 8 1C

p_ [GeV]
Pythia 6, e+p @ 10+100 GeV, L = 10fb™
T T T I T T T ‘ T T T ‘ T T T ‘ T T
Q2> 10GeV? 0.05 <y < 0.8, w/ topological cuts
= A = K + 1t + p*, n C[-3.0, -1.0) =
:‘* . ~e- No cutoff E
B e —o- Cutoff |
- -
—@—
E —e— ]
e+ @ a
—e— )
L i
Il I Il Il ‘ Il 1 Il l Il Il l Il Il

2 4 6 8 1C

p, [GeV]

Stat. Err. [%]

Stat. Err. [%)]

10°

10

10

10

Pythia 6, e+p @ 10+100 GeV, Lim =10fb™

T
Q%> 10GeV2, 0.05 <y < 0.8, w/ topological cuts
D’ > K* + %, n C[-1.0, 1.0)

—e- No cutoff

—e— Cutoff

L

A

10

|
8
p_[GeV]

Pythia 6, e+p @ 10+100 GeV, L _ = 10fb™

T
Q%> 10GeV?, 0.05 < y < 0.8, w/ topological cuts
Ae = K + n* +p*, 1 C[-1.0, 1.0)

—e— No cutoff
—e— Cutoff

%

f

Stat. Err. [%]

Stat. Err. [%)]

10?

10

10°

10
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Pythia 6, e+p @ 10+100 GeV, Li“t =10fb™

T T T I T
Q%> 10GeV?, 0.05 < y < 0.8, w/ topological cuts
D’ - K* + %, n C[1.0, 3.0)

—e- No cutoff

—e— Cutoff

|
1

}

|

| |
8 10
p_ [GeV]

Pythia 6, e+p @ 10+100 GeV, L = 10fb™

T T
Q?>10GeV? 0.05 <y < 0.8, w/ topological cuts
Ac — K + 7% +p*, n C[1.0, 3.0)

:
ﬂ

—e— Cutoff

|

i




Stat. Err. [%]

Stat. Err. [%)]

Stat. Err. at different n and z

10°

10

10°

10

Pythia 6, e+p @ 10+100 GeV, Lint =10fb™

T LI ‘ T
Q?>10GeV?, 0.05 < y < 0.8, w/ topological cuts

= D° > K* + %, n C[-3.0,-1.0) =
B —e- No cutoff ]
i ~e- Cutoff ]
—@—
—o—
i —8 ]
B i
== e

— —e—

Il 1 Il ‘ Il Il ‘ Il Il ‘ Il Il ‘ Il
0.2 0.4 0.6 0.8 1
4

Pythia 6, e+p @ 10+100 GeV, L = 10fb™
T T T ‘ T T T ‘ T T T ‘ T T T ‘ T T

Q%> #0GeV?, 0.05 <y < 0.8, w/ topological cuts
= A = K # 2= +p, 1 C[-3.0,-1.0) =
B ~e- No cutoff ]
i ~e- Cutoff ]

—o—i
L —o—
—@—
I -
c HH%H —o——e—
C L e ]
B —e— B
| —@— B
o —eo—+—@—

Il 1 Il ‘ Il Il ‘ Il Il ‘ Il Il ‘ Il
0.2 0.4 0.6 0.8 1
z

Stat. Err. [%]

Stat. Err. [%)]

Pythia 6, e+p @ 10+100 GeV, Lim =10fb™

T T T ‘ T T T ‘ T T T ‘ T T T ‘ T T

Q%> 10GeV2, 0.05 <y < 0.8, w/ topological cuts
10? = D° = K* + %, n C[-1.0,1.0) E
B —e- No cutoff ]
i ~e- Cutoff i
10 ?:‘ =
B i
S 3
C —— —e— ]
- e ¢ oo 4

Il Il ‘ Il Il ‘ Il Il ‘ Il Il ‘ Il
0 0.2 0.4 0.6 0.8 1
4

Pythia 6, e+p @ 10+100 GeV, L _ = 10fb™
T T T ‘ T T T ‘ T T T ‘ T T T ‘ T T

Q%> 10GeV?, 0.05 < y < 0.8, w/ topological cuts
10? | A, — K + 7=+ p% n C[-1.0, 1.0) =
L -e- No cutoff ]
[ —— .
L ~e- Cutoff |
B —e— i

——i
10 e =
o —e—i R
B e ]
- —e— ——
i * | o+ o ]
- e B
o o —®—

1 E

Il Il ‘ Il Il ‘ Il Il ‘ Il Il ‘ Il
0 0.2 04 0.6 0.8 1

Stat. Err. [%]

Stat. Err. [%)]

10?

"
o

—

10°

10
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Pythia 6, e+p @ 10+100 GeV, Li“t =10fb™

T T T ‘ T T T ‘ T T T ‘ T T T ‘ T T
Q%> 10GeV?, 0.05 < y < 0.8, w/ topological cuts
= p” - K+ %, n C[1.0, 3.0) =
- —e- No cutoff ]
i ~e- Cutoff i
—8— .
N = S —e— "
- eo—t+—eo ]
Il Il ‘ Il Il ‘ Il Il ‘ Il Il ‘ Il
0 0.2 0.4 0.6 0.8 1
Z
Pythia 6, e+p @ 10+100 GeV, L = 10fb™
T T T ‘ T T T ‘ T T T ‘ T T T ‘ T T
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» Larger impact on A baryon
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Figure 3.22: The reduced charm cross section o¢¢ (left) and corresponding structure function F£¢ (right) in
intervals in Bjorken-x for different values of Q? from PYTHIA simulations and ATHENA response for e + p —
e’ + D%+ X at the indicated center-of-mass energies for an integrated luminosity of 10fb~1. The vertical values
for different Q2 values are scaled as indicated (FastSim).
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Figure from ATHENA proposal (credit: Yuanjing Ji)
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