SIDIS PID Performance Updates



Previous Issues

» With current simulated backgrounds, PID performance
from both FAEC and LAEC are worse than PcDR results.
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LAEC PID Cuts Efﬁuency
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0-11 GeV e- beam, Be [7.5°,14.85°] Energy Calibration SIDIS FAEC
Prelead: 2.0X0 Configuration

| E/p cut efficiency |
1 E Entries 12760 20 ? 1 -
9 2.5 GeV p bin Mean x0.9864 + 0.0004232 g -
085— Meany 0.1961 + 0.0009212 2 E 0.95:— % {6 a} a} ’I‘ slt {‘ {' {- ’} ']‘ {E ']‘ {6 '}
TE . RMS x 004781 C {é
0.75— 6p1 Cluster RMSy 0.1041 09E ,}
= G o -
05 E_ ' 45 0.85 :— {g
0.4 C
03E 10 “E
L - Background
01— C
0 E 1 1 1 1 |I .I 1 1 | 1 1 1 1 | 1 1 Il 1 0 0.7 ; 1 Il 1 | 1 1 1 | 1 1 1 l 1 1 1 | 1 1 1 | 1
0 0.5 1.5 2 25 0 2 4 6 8 10
CaliEdep_tot/p p (GeVic)
0S¢ Entries 131566 40 a 23 Entri 131566 80
E . u - ntries
0.45;— PreShOW SCIﬂ raW Meanx 5827 +0.008221 Co. _30< E/ < +2 50 Mean x 5.827 +0.00822
04 Mean 9.05637 + 9.674e-05 35 A -." E M p M . Meany 0.9931 £ 0.00013 70
E E6p1>1OMeV RMSx 2982 CoLL RMS x 2982
035 RMS y 0.03509 L. RMS y ooarts ||
03 ' . . —25 15—
= | L
025 L ‘ C
025 , ; 1
015 E- AR AP R | -
0.1;_ ‘;“/'I‘ it i i \ IH " bl ‘“ \\H ‘H‘IIIHIM 05:_
0.05 l mmw w W Mv\w it ]‘,y‘, |l‘”ﬂ‘?ﬂ.‘!'1.5"'r it Jl"h‘dtv.ww;w M -
c ol i B
e .', A+ S 12 oo

p(GeVic)



CalEdep_preshower (GeV)

Preshower (GeV)

0.9

0.8
0.7

0.5
0.45
0.4
0.35

0-11 GeV 1t- beam, Be [7.5°,14.85°] Energy Calibration SIDIS FAEC

: configuration
Prelead: 2.0X0 & Elp cut efficiency |
Entries 12084 3 c::' -
. Mean x 0.3836 + 0.002348 50,025 —
) . ) Mean .05546 + 0.0009326 2.5 £ C ’
) : 6p1 Cluster RMS x 02579 . C
. RMS y 0.1024 9 0.02|— J[
. 0.015—
2.5 GeV p bin 15 - %
o e % Backgrounds
05 0.005 f - ;
- N T EEE
TR R ! T IR RN 0 0 | ey ey by by
1.5 2 25 0 2 4 6 8 10
CaliEdep_tot/p p (GeVic)
P res h 0 S C n ra W .| Entries 125836 ﬁ' & L Entries 125836
W | 4 Meanx  5.893 + 0.00835 C Meanx 5.894 +0.008349
Mean y0.01644 + 0.0001061 9 __ 3 0< E/ p < M+ 2 5 0 Mean y0.3336 + 0.0007636
E 6 p 1 > 1 O M eV \| RMS x 2962 - RMS x 2962
_ﬂ_;' RMS y 0.03762 B .. RMS y 02709
Y 15 5
1—
05—
%

p(GeVic)

p(GeV)




CalEdep_preshower (GeV)

Preshower (GeV)

o © © © © © o o o
© 4O N W B 1 o N ® © a

0.5
0.45
0.4
0.35

0.25

0-11 GeV e- beam, Be [18°,

TTTTTTTT

’H#\ *1‘%‘“ﬂf’l‘:\k‘:l‘l*‘:.“IIHII",\IL‘{ I‘||‘n“|l|] 1””‘” ” | \‘]‘I“I | “ ll H‘ l H ‘ ‘ i “

12
p(GeVic)

22°] Energy Calibration SIDIS LAEC

5

0

: Configuration
P re I ed d . 2 . OXO g | E/p cut efficiency |

E Entries 12218 e [
;— Mean x0.9894 + 0.0006445 25 .§ 0.95 L
25Gevpbin =M 3 HWHHHWH
= 6 p 1 CI u Sq’e r RMSy ottes | |20 09
é: - 15 oss] }
g— . —10 0.8 —
— 5 o.7sf— | Backgrounds
é... N B 0 A:Jl.l.l...l...l.l.l.
0 2 25 0 2 4 6 8 10

CaliEdep_tot/p p (GeVic)
= Entries 120304 45 S 250 . : ) Entries 120304
— Meanx 5703 +0.008524 C. Meanx 5.704 +0.008523
;_ Pres h OW SCin raw I:;a:xp.oezos 10.00(2::: ) :_ 3 ()'< E/p< M+2 50 I:;asnxyo.ssoa:o.notz:::
é— E 6 p 1 > 10 M eV RMSy | . oossss | o . . RMS y 007175
= BRI T —{25
g —20
3 —15
= 10

70

60

40

30



CalEdep_preshower (GeV)

Preshower (GeV)

0.5

0.45
0.4
0.35

0.25

0-11 GeV - beam, Be [18°, 220] Energy Calibration SIDIS LAEC
Prelead: 2.0X0

ZSGéVpbm

6p1 Cluster

Preshow scin raw

E6p1 > 10 IVIe\/

| Elp cut efficiency |
3 =
Entries 11897 ? 0.04 =
Mean x 0.3915 + 0002342 g -
Mean $.05732 + 0.0009863 2.5 50-035 = }l
wex o o3l Backgrounds
RMS y o105 |1, :
0.025
ke 0.02f Jf
=5 0015
0.01 » % ;Ie %
0.5 C % {6
0.005:— % %{e% *¥¥%%
1 | 1 1 1 1 0 o : 1 1 | 1 1 1 ‘ 1 | * 1 | | 1 1 | 1
2 25 0 2 4 6 8 10
CaliEdep_tot/p p (GeVic)
—— 5 o 25— 5
. Entries 126467 m — Entries 126467
Meanx  5.71+0.008607 45 - Meanx 5.712 +0.008606 45
| Mean 1001634 + 00001041 I 4 2 ; 3 0< E/ p < M+ 2 5 0 Mean y 0.3501 + 0.0007808 4
.-_ RMS x 3.06 Eo RMS x 3.06
AL I 003703 35 ::" e \ ‘ RMS y 02m6 | 135

12
p(GeVic)

p(GeV)



Summary and Outlook

» Including the current SIDIS simulated backgrounds, PID
performance (e/m— separation) from both FAEC and LAEC
are consistent with PcDR results (Jing’s results) (by
ignoring the edge effect)

» For low momentum (p<1GeV/c) events, electron

efficiency is about 70-80%, and pion rejection is worse,
which need further study.

Any comments and suggestions ?
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SIDIS electron trigger

FAEC electron trigger

Radius(cm) E Threshold Jin‘s cut

90 - 105

105 - 115
115-130
130 - 150
150 - 200

Radius(cm) 6+1cCl

90 - 105

105 - 115
115-130
130 - 150
150 - 200

(GeV) (GeV)
5.0 shE-preshE>4.4
4.0 shE-preshE>3.5
3.0 shE-preshE>2.6
2.0 shE-preshE>1.6
1.0 shE>0.9

er Threshold

6pl Edep
in ECAL

LAEC electron trigger
Radius(cm) P Threshold (GeV)

90 - 105 3.0
105 -115 3.0
115-130 3.0

Radius(cm) 6+1 Cluster Threshold

(MeV)
90 - 105 571.50
105-115 571.90
115-130 531.60
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SIDIS Electron and Pion Efficiency Curves
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