Scintillation time settings (arXiv:nucl-ex/0409014)

* Time constants and fraction of 3 components
* Only consider two kinds of decay time shapes: gamma-like and alpha-like

Type of irradiation Decay constants, us

71 (Ay) 7y (Ag) 73 (A3)
v ray 0.7 (2%) | 7.5 (9%) | 25.9 (89%)
o particles 0.7 (4%) | 5.6 (16%) | 24.8 (80%)

* When dE/dx <=5, scintillation photons are always gamma-like
* The shape chosed in different cases ]

et+/e- p pi n alpha
dE/dx<=5 y-like y-like y-like y-like y-like
dE/dx>5 Y -like a-like a-like a-like a-like


https://arxiv.org/abs/nucl-ex/0409014

Samples with scintillating process

» Generate the event with scintillating process
»Save all the scintillating photons

» Prescale the sample assuming the efficiency of optical photon to photon -
electron i1s identical for all the optical photons.
»>Light yield in generation: 10_000/MeV
»Photon-electron yield in prescale: 10_000/GeV
»Randomly pick the photons based on the yield ratio and step energy

» 100 event of pi+ and e- are generated.



With 100 events (pi+ and e-)

* For the 10 GeV pi+

Fraction of EM energy (deposited)

sum (sum_em+sum_ep+sum_g)/sum
_ _ htemp _ %%/ ndf =5.962/3
B Entries 100 L Constant  31.46 = 4.27
- Mean 8782 30— Mean 0.5275=0.0179
12_— Std Dev  826.8 L Sigma  0.1541= 0.0164
B C y
10— —
8_— 2{]_—
61— n 15
4 10— /
2— 5__
_l L1 |_|I | 1 L1 1 | 1 1 L1 | 1 1 1 1 | 1 1 IHI |HI l_l| 1 | | | 1 | 1 1 1 |_| 1 1 :
gﬂﬂﬂ EDGD 4000 5000 anno ?DUD BDGD QDUD -“:.DDD D IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|II

=
=
—_

sum 02 03 04 05 06 07 08 09 1

©,



The energy correlation

Fit of E(dE/dx>5.0) vs Edep
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Fits to the EM energy (e-

Events / (1 us)
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Fits to the EM energy (pi+

Events / (1 ps)
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Fits to the hadron

Events / (1 us)
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Events / (1 us)

Fits to the EM fraction (pi+)
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The correlations

n:n_had
x10°
= E
100 f—
:.--- -
oof- = [ onle—
= m '-1'_.-l'-
80— = "
E = - -
70__—' -
- [ 3
60—
50—
“c N_phe_had vs N_ph
g _phe_had vs N_phe
30f—
ZOE...I....1....1....1....1....1....1..1.
0 5000 10000 15000 20000 25000 30000 35000 40000
n_had
2 1oooog_ -
F m "B
s 3 (-
8000— = I- :-
- m - -
7000:— - =
6000—
5000(—
“~ N_phe_had vs E_dep
3000 - - -
E....l....l e B e [ PR
20005 0.1 0.2 0.3 0.4 0.5

w

n

1
5
2

X
B2

80

70

40

30

20

IIllI|IlIIllIIIII|llIlllllllllllllllllll||ll

N_phe vs f_em
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Single fit to the correlation E_dep vs _em
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