LD2 Target Simulation at 20 Degrees



Background for 20- degrees

» Moller electrons: dominate GEMOO signal,

which can be blocked by 1cm-11n poly 0 In vacuum

» Beamline generates photons with the MIP ~ ~
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10cm-LD2 target I=60uA detectors at 20 degrees 21.7m away from
the Target Chamber L D2=3.815e38

Polysizein | GEMO00 | GEMI0 SC_A LASPD SC_D PreSh | Shower SC B
front of (MHz/cm2) | (MHz/cm2) (MHz/cm2) (MHz/cm2) | (MHz/cm2) | (kHz/cm2) (kHz/cm?2) (MHz/cm2)
GEMO00 (cm®)
0 2.28 0.41 1.76 0.91 0.4 32.1 9.68 1
0+PMTSH | 2.17 0.34 1.94 0.81 0.37 37.0 9.68 0.84
20x20x1 0.42 0.19 0.42 0.82 0.31 25.87 7.52 0.91
30x30x1 0.39 0.17 0.37 0.74 0.33 14.89 8.43 0.98
30x30x2.54 | 0.09 0.14 0.33 0.73 0.27 13.95 | 3.56 0.91
30x30x5.08 | 0.05 0.155 0.27 0.75 0.35 21.2 4.78 0.98

e Cutson half MIP
 SCs: 10x5cm? 20 ns
 SPD: 10x25 cm?
 LASPD: 14x40 cm?2= 560 cm?

L_C=1.88 e3¢ (7-degrees)

=  Poly can reduce the rate of GEMO00O and SC_A

significantly




10cm-LD2 target 1=40uA detectors at 20 degrees 21.7m away from
the Target Chamber L D2=3.815e38

Poly sizein | GEMO0 | GEM10 SC_A LASPD | SC D PreSh Shower SC_B
front of (MHz/cm2) | (MHz/cm2) | (MHz/cm2) | (MHz/cm2) (MHz/ (kHz/cm?2) (kHz/cm?2) (MHz/cm2)
GEMO0 (cm?) cm2)

0 1.52 0.27 1.17 0.61 0.4 21.4 6.45 0.67
0+PMT SH | 1.45 0.23 1.29 0.54 0.37 24.7 6.45 0.56
20x20x1 0.28 0.13 0.28 0.54 0.31 17.2 5.01 0.61
30x30x1 0.26 0.11 0.25 0.49 0.33 9.9 5.62 0.65
30x30x2.54 | 0.06 0.1 0.28 0.49 0.27 | 9.3(337) | 2.37(6) | 0.61
30x30x5.08 | 0.03 0.1 0.18 0.5 0.35 [14.1(16) | 3.19(3) | 0.65

e Cuts on half MIP
e SCs: 10x5 cm? 20 ns
* SPD: 10x25 cm?

=  Poly can reduce the rate of GEMO00 and SC_A

significantly

e LASPD: 14x40 cm? =560 cm?

L_C=1.88 e3¢ (7-degrees)
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Cherenkov Npe

Npesum {rate*(Npesum=0)}

——F  from bggen nt*; total rate=0.01 7532 kHz : : :
— [ from BeamOnTarget; total rate=7530: 876724 kHz --------------------------------

from BeamOnTarget+30x30x2.5cm3 poly total rate=251 445816 kiHZ
from BeamOnTarget+30x30x1cm3 poly;:total rate 753. 049881 kHEZ
from eAll*1000; total rate=16.350288 Hz : :

from bggen xt’; total rate=0.036393 kHz : : :

from bggen =%; total rate=22.943436 kHz------------- R tttt LTI
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i fF_fQ_l_y can lower the Cherenkov rate as Well
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Coincidence Rates @ 20 degrees

» ShowerSum (0.5 MIP cut) and PreShower (0.5MIP cut)
coincidence rate: 369.7 kHz----comparable to the pion rates

» SC_A (0.5 MIP) and SC_D (0.5 MIP)
coincidence rate: 14 kHZ

» SC_D (0.5 MIP cut) and SC_B (0.5 MIP cut)
coincidence rate: 1.28 kHz



Coincidence Rate

SC_A_Eendsum {rate*(SC_A_Eendsum=0.99)}

from bgéen 5o+ total réte=4.540724 kHz
from BeamOnTarget; total rate=48699.657745 KHz

from eAll*"1000; total rate=2.488317
from bggen st’; total rate=8.166082 kHz
from bggen =°; total rate=3.615545 kHz it s

10 15 20 25 30 35 40 45 50
SC_A Edep (MeV)

SC_B_Eendsum {rate*(SC_B_Eendsum>0.99)}

N : : : : : :
T o7 from bggen 5t*; total rate=0.830359 kHz i . ... . . ...
_~<] from BeamOnTarget; total rate=28617.329605 kHz
% el from BeamOnTarget+30x30x2.5cm3; total rate=28287
o o from eAll*1000; total rate=0.337394 Hz
sC.. from bggen =t ; total rate=1.640926 kHz . &
10 _ from bggen x°; total rate=2.695428 kHz
10* : ?
10°
107
1 O ...........................................................................................................

from BeamOnTarget+30x30x2.5cm3 poly; total rate=10686.4<
from BeamOnTarget+30x30 ;1cm3,pl31y;,,total,,rat c=9036.5986 T o5
z [am

65-

SC_B Edep (MeV)

SC_A_Eendsum {rate*(SC_A_Eendsum=0.99&& SC_D_Eendsum=>1.75)}

from bggen st*; total rate=4.470067 . kHz
fromm BeamOnNTarget; total r&ate=0.000000 KHz
from BeamOnNTarget+30x30x2.5cm3 poly; total rate=0.000000
from BeamOnTarget+30x30x1cm3_poly; total rate=0.000000 k
from eAll*1000; total rate=2.338880Q0 Hz

from bggen t’; total rate=8.002024 kHz
from bggen =t%; total rate=1.450875kHz----i- i

1 DR OO SO DO OUOE IOO T

20 25 30 35 40 45 50
SC_A Edep (MeV)

SC_B_Eendsum {rate*(SC_B_Eendsum=>0.99&& SC_D_Eendsum>1.72)}

N : : H : : :
Z Fo from bggen =t*; total rate=0.309117 kHz i .
_~<' from BeamOnTarget; total rate=0.000000 kHz
% o] - from BeamOnTarget+30x30x2.5cm3; total rate=0.000000 kHz
o from eAll*1000; total rate=0.025647 Hz
10° from bggen =t’; total rate=0.911723 kHz
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Rate kHz
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ShowerSum {rate*(ShowerSum=>20)}
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— from bggen ot total rate-24 895387 kHz :

—— from BeamOnTa _Iget total rate=1757: 204529 Kz i
e* from B eam n ar et+2.5cm poly; total rate=0.000000 kb

from Beam g[et+2 :5cm poly; total rate=502.891632

rom BeamO nTarae +30%30%x2: 5cm3 pojy----tetal fate-—754 35

from eAll*1000; total rate=15. 692,416 Hz . :

rorri Uggen JT lUld.I rate=43.256791 kKHiz

from bggen Tl:d total rate—-78 11 068 kHZ .......... ..............
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Rate kHz

— — —
() (&) (&)
& (S} »

— —
o o
N w

cD_T'ITI'IT|1 IIIII"! IIIII"|! IIIII"|! IIIII||1: IIIII“! IIIII|||! IIIII|||| IIIII|||! IIIIIHI! IIII|'|]|! [l

—
o

107
1072
107°
107
107

ShowerSum {rate*(ShowerSum>20)}

from bggen n*; total rate=24.895387 kHz § :
from BeamOnTarget total rate=1757.204529 kAz i T

e* from BeamOnTarget+2.5cm poly; total rate=0.000000 kHz :

—— v from BeamOnTarget+2.5cm poly: total rate=502:891632-kHz
from BeamOnTarget+30x30x2.5cm3 poly; total rate=754. 337448 kHz
from eAll*1000; total rate=15.697416 Hz. ..
from bggen Ic total rate=43.256791 kHz
from bggen n’; total rate=78.116068 kHz

200 300

400 500

shower Edep (MeV)



Summary

* Add poly 1n front of GEMOO to protect the gem and
lower the rate of the scintillators as well.



Backup



Rate kHz
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Coincidence Rate
ShowerSum {rate*(ShowerSum>20&&PreShSum>1.75)}

E — from BeamOnTarget total rate—1129 631561 kkiz ;

— e* from BeamOnTarget+5cm poly; total rate=0.000000 kHz : :

E " —— vy from BeamOnTarget+5cm poly; total rate=0.000000 KHzZ " T
— from BeamOnTarget+30x30x5cm3 poly; total rate_O OOOGOO kHz :

= —— from eAll*1000; total rate=1.714047 Fz - --ieeeoerininion R ETPETTE TECPPTTPPETPRE
— ——— from bggen n total rate=108.344570:kHz : : : :

_5_ .. ——— from bggen n° totaI rate_84 004489 kHz
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SC_B_Eendsum {rate*(SC_B_Eendsum>0)}

from 400 MeV y; %:o.oooais

— from 200 MeV y: a”6_o 000382

Events.
I T T TTTI

e* from 400 MeV y; - =0. 000003

— — e* from 200 MeV v; 6—0 000001

—— vy from 400 MeV v; ] 6—O 000743

y from 200 MeV y, 1 6—O 000366
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peak height (0.48 mv)

run 4122
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¢ on gem1 virtual plane

~ 10g .

N =

g - —— G0uALD2 targel rale2017346 MHz/cm2

% = —— 60uA LD2 target PMT shielaingate 1 830003MHz/cm2 |

2 —— 60uA LD2 target PMT shielaing+30x30x2. 50m3 rate 0, 037742 MHzlem2;
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— 60uA LD2 target fate= 8657617 MHz/cm2
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10cm-LD2 target I=60uA detectors at 20 degrees 21.7m away from
the Target Chamber

Poly size in
front of
GEMO00 (cm?3)

GEMO00
(MHz/cm2)

GEM10
(MHz/cm2)

(MHz/cm2)

LASPD
(MHz/cm2)

SPD
(MHz/cm2)

SCO SC1

(MHz/cm2)

0

2.43

0.43

2.3 0.8 1.0 1.0

20x20x2

1.82

0.21

1.4 0.57 0.95 1.0

20x20x5.08

1.04

0.34

0.75 0.65 1.1 1.1

30x30x5.08

0.89

0.23

0.6 0.5 1.0 1.0

CC window front: 20.11
CC window front: 21.97 m----running

AQ1/AQ2=0.84

e Cuts on half MIP

e SCs: 10x5 cm? 20 ns

e SPD: 10x25 cm?
e LASPD: 14x40 cm? =560 cm?

rate(Hz)

flux
x10°
i ; hit_Egem1
C i | Entries 86332
— i | Mean 0.6021
250? ................. ; ..................... ‘ ................... e ‘ RMS A 0.3522
SRR RS S S % VIR S— —
g0
100
] s it i
0 B 1 1 1 I 1 1 1 1 | 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 I 1 1 1 1
) -2 -1 0 1 2 3 4

log10(E)(MeV)




10°°

Cherenkov Npe

Npesum {rate*(Npesum>=0)}
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from bggen x*; total rate=0. 530700 kHz

from BeamOnTarget; total rate=8472: 236221 kHz
from BeamOnTarget+30x30x5cm3 poly;:total rate
from BeamOnTarget+30x30x1cm3 poly:: total rate

=756. 887695 kHE

from eAll*1000; total rate=37.462768 Hz
from bggen t'; total rate=2.401344 kHz :
from bggen =°; total rate=32.797125 kHz-------

..............................................................................................

................................................................................................

Pol can lower the Cherenkov rate as Well

1130. 5:39673 KiHz

10 20 30 40 50 60 70 80 90

CC Npe



[}

Rate_kHz
Q Q9

104
10°
102

10

10"
1072
1073
10
10°°

Coincidence Rate

SC_A_Eendsum {rate*(SC_A_Eendsum>0.99)}

O 5 10 15 20 25

from bggen =t*; total rate=23.362660 kHz
""" ——— from BeamOnTarget; total rate=73049. 511017 kKHz
from BeamOnTarget+30x30x5cm3 poly; total rate=10217.98
from BeamOnTarget+30x30x1cm3 poly; total rate=13943.32
from eAll*1000; total rate=245.669758 Hz
from bggen s; total rate=24.281497 kHz
from bggen =°; total rate=7.766531-kHz -

)

30 35 40 45 50
SC_A Edep (MeV)

SC_B_Eendsum {rate*(SC_B_Eendsum=>0.99)}

107"
1072
1073
10°*

-5
10 o

from BeamOnTarget; total rate=42925.998749 kHz
from BeamOnTarget+30x30x5cm3; total rate=49197.6982
from eAllI*1000; total rate=37.003239 Hz
from bggen =t’; total rate=8.271382 kHz

""" from bggen =t°; total rate=4.887712 kHz"

Ll L
8 9 10
SC_B Edep (MeV)

Ll
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Rate_kHz

SC_A_Eendsum {rate*(SC_A_Eendsum>0.99&& SC_D_Eendsum>1.75)}

107
10°

from bggen =t*; total rate=14.071605 kHz
""" ——— from BeamOnTarget; total rate=0.000000 kHz
from BeamOnTarget+30x30x5cm3 poly; total rate=0.0000C
from BeamOnTarget+30x30x1cm3 poly; total rate=0.0000C
from eAll*1000; total rate=0.322961 Hz

from bggen =; total rate=19.478584 kHz
from bggen =%; total rate=2.589223kHz i

LS N N N N N A

25 30 35 40 45 50
SC_A Edep (MeV)

SC_B_Eendsum {rate*(SC_B_Eendsum>0.99&& SC_D_Eendsum>1.75)}

——— from eAll*1000; total rate=0.011834 Hz
——— from bggen «’; total rate=3.466821 kHz _
from bggen.n"; total rate=0.287452 kHz
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