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KIMS-Nal analysis — mean time
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KIMS-Nal analysis — mean time

= Mean time

pmt.mt = M A;: charge of ith signal cluster
i t;: time of ith signal cluster
YA
. mt0.mt + pmtl.mt if t0 > tri t—02 us, startt = t0
previous det.mt = (p > P ) — det.start_t Ielse, 998t e s;taarrt__t - t1
— modified
det. mt pmt0.mt — pmtO0. start_t N pmtl.mt — pmtl.start_t
et.mt =
2 2

H. W. Joo,

PMT1. cluster_time = PMT1. cluster_time — < Aty >

(pmt0.mt + pmtl.mt)

det.mt = > — det. start
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KIMS-Nal analysis — mean time

= Mean time

Weekly meeting, 8/24/2016

time (us)

Kim, Kyungwon

pmt.mt = M A;: charge of ith signal cluster
Z Ai t;: time of ith signal cluster
revi d - if t0 > trigger_t — 0.2 ps, start_t = t0
previous et . E:6.01 pgbﬁtc;&?;;p;{migggg et.start_t else, start t = t1
— modified i |
A i » Estimate mean time of each PMT — average
- ?}\ . . . .
det i * No effect from t0 difference distribution
ol IR NS Ao — PMTMT - t0 ]
200 E:6.01 p0.mt:0.192 p1.mt:0.202 I
H. W JOO, p0.t0:4.961 p1.t10:4.988
| Ml——— Time of all clusters « Shift time of PMTL1 cluster by <At0>
PM are shifted by <At0> . <At0> =0,
det RMS of t0 difference distribution is remained.
— clustert — t0




KIMS-Nal analysis — mean time (PMT.MT — t0)
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KIMS-Nal analysis — mean time (cluster.t — t0)

2~ 3keV 3~ 4 keV 4~ 5 keV
FE 0 m?g—
ID;— 0k 1o
1 = 1
I
10 . Ll s 107 e I e 10, 2 SR I cluster.t - t0
log(MT) (log{us}) log(MT) (log(us)) log(MT) (log{us}) 1.2
C » Gamma (small)
5~ BkeV 6~ 7TkeV 7~8keV _1.3—_ o Neutron (small)
1k wE wE - 4 Gamma (large)
F [ E 14
[ < T 4
o 10E 10k 83 C . i 5 2
E F — -15—
5 L i
c I @ ¢ bt
o e
1 1 1 453
16—
I = =
. r o 3 &
C o & [ & T &
10 X R e T 107 B — ] 10, EX I 0. -
log(MT) (log{us}) log(MT) (log(us)) log(MT) (log{us}) C
_IB_|||||||\\|||||\|||\\lllll\lllll‘||||‘|||||\\|||\
T2 3 4 5 6 7 8 9 10 11
B8~ 9keV 9~ 10 keV 10 ~ 11 keV
ik il wrE 1w Energy (keV)
1ok 0k 10
F E F !
b
1 i 1
.
10 X -2 B — 107 25 5 e 10, = E R
log(MT) (log{us}) log(MT) (log(us)) log(MT) (log{us})

Weekly meeting, 8/24/2016 Kim, Kyungwon 6



KIMS-Nal analysis —

mean time (w/o correction)

2~ 3keV 3~ 4 keV 4~ 5 keV
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KIMS-Nal analysis —

mean time (small crystal, gamma)
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KIMS-Nal analysis — mean time (small crystal, neutron)

2~ 3keV 3~ 4keV 4 ~5keV
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KIMS-Nal analysis — mean time (large crystal, gamma)
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Plan

= Check noise rejection cut (asymmetry, charge ratio and additional cuts)
= Cut rejection efficiency
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Signal in NaI(Tl) crystal

Scintillation signal in NaI(Tl) crystal
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KIMS-Nal analysis

Black: PMTO evt19489
Blue: PMT1 m:/ly E:6.19 p0.mt:0.240 p1.mt:0.187
C p0.10:4.961 p1.10:4.972
120— |
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KIMS-Nal analysis

evi19489

Black: PMTO
Blue;: PMT1
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KIMS-Nal analysis — mean time

= Mean time

pmt.mt = YA Xt A;: charge of ith signal cluster
LA t;: time of ith signal cluster
(pmt0.mt + pmtl.mt) o
det.mt = > — det. start position
pmt0. mt — pmt0. start position pmtl.mt — pmtl.start position
det.mt = > + >

start position:
if tO0 > trigger position — 0.2 ps, start position = t0
else, start position = t1

Weekly meeting, 8/24/2016 Kim, Kyungwon 16



Time difference between first cluster in two PMTs

= pmt0.t0 — pmtl.t0
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(neutron calibration) (underground data)
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Mean of In(MT) distribution (NaI002)

= Nal002
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Signals (t0 difference
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Signals (t0 difference)
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Start position correction

det.start_position pmt.start_position
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KIMS-Nal analysis — cluster

= Total charge sum
(used for energy calculation and noise rejection parameter)

pmt.qc = ), A; A;: charge of ith signal cluster

(pmt0.qc + pmtl.qc)
2

det.qc =

2 A Sum of cluster area
Under time of ith signal cluster below det.start_position + T

T: specific time window (ex: 1.5 us, 5 us etc.)

Weekly meeting, 8/24/2016 Kim, Kyungwon

22



Start position correction — energy calculation

= Total charge sum — qc in 1.5 us

§ — det.t0
S0 —— pmit.t0
25{1(13—
zu{mf—
15003—
m{mf—
Eﬂuf—
D_ | | i | | |
2 4 B 8 10 12 14 16 18 20

Weekly meeting, 8/24/2016

det0.qc15

No effect on energy calibration
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Start position correction — noise rejection parameter

= Charge ratio

E:6.19 p0.mt:0.240 p1.mt:0.187
p0.t0:4.961 p1.10:4.972
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Start position correction — charge ratio

Black: det.tO
Blue: pmt.t0

Weekly meeting, 8/24/2016
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Charge ratio — gamma vs neutron (pmt.t0)

Black: gamma
Blue: neutron
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Charge ratio — gamma vs neutron (det.t0O)

Black: gamma
Blue: neutron

Weekly meeting, 8/24/2016 Kim, Kyungwon
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Plan

= Check mean time distribution in small and large crystal
after start position correction
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