Nal single rate

| BKG(HD) NG on (H2)

w/o Cu 78.5 6,782.3
with Cu (short) 65.3 6,364.6
with Cu (long) 47.2 6,120.3

Long + 5cm lead 46.0 4,214.2
Long + DT 32 us 45.3 5,496.2
Long + DT 64 us N 4,710.2



Nal deposit energy with neutron generator on (~10 sec)
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Nal deposit energy with neutron generator on (~10 sec)

short Cu

: long Cu
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Coincidence setup
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Neutron background
With long Cu shield

| triggered | PSD___| __TOF | TOF/PSD

DT = 8us 31,981 3,429 1,380 0.40
+ lead block 23,138 2,129 631 0.30
DT = 32us 19,370 2,412 1,191 0.49
DT = 64us 13,647 1,963 1,101 0.56

With short Cu shield

| triggered | PSD___| __TOF | TOF/PSD

DT = 8us 37,250 3,790 1,602 0.42
+ lead block 23,692 2,136 6389 0.32
DT = 32us 21,448 2,438 1,193 0.49

DT = 64us 17,891 2,098 1,008 0.48



Number of clusters before 2 us (PSD, TOF, >1 keV)

| PMTI PMT2 | suM____

Low NG power
(PSD measurement) 0.10 0.09 0.19
Low NG power
(QF measurement) 0.06 0.06 0.12
High NG power
(QF measurement) 0.35 0.32 0.67
High NG power 013 091 035
(current)

(unit : Clusters / 1 us)

* PSD measurement : ~0.9 m from generator
* QF measurement, current setup : ~1.5 m from generator

* Low NG power : ~ 10”7 neutrons / sec
* High NG power : ~2*10/8 neutrons / sec



Number of clusters before 2 us (PSD, TOF, >1 keV)
With long Cu shield

I PMT2___ | suM____

DT = 8us 0.14 0.16 0.30
+ 5cm lead block 0.11 0.14 0.25
DT = 32us 0.11 0.14 0.25
DT = 64us 0.13 0.15 0.28

With short Cu shield

| PMTI PMT2 | suM____

DT = 8us 0.17 0.19 0.36
+ 5cm lead block 0.10 0.12 0.23
DT = 32us 0.11 0.14 0.25
DT = 64us 0.12 0.15 0.27

(unit : Clusters / 1 us)



Deposit energy on Nal (Long Cu shield, 30 min data)
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Deposit energy on Nal (Short Cu shield, 30 min data)
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Deposit energy on Nal (Short Cu shield, 1 hour data)
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Deposit energy on Nal (Short Cu shield, 2 hour data)
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Deposit energy on Nal (Short Cu shield, 2 hour data)
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Cut efficiency (Nal triggered) Left : w/o, Right : with time difference cut
0~0.5 keV
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difference cut

ight : with time
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Cut

efficiency (Nal triggered)

Left : w/o, Right : with time difference cut

2~2.5 keV
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Cut efficiency (Nal triggered) Left : w/o, Right : with time difference cut

3~3.5 keV
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Cut efficiency Black : no cuts

Red : time difference cut
0~0.5 keV Blue : DAMA/Asymmetry cut
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Cut efficiency Black : no cuts

Red : time difference cut

1~1.5 keV Blue : DAMA/Asymmetry cut

| W i Wm

I_,DE |.4| I I_.DI_EI T |{; - |D.|2| | I,D_I4 1

107 —

Charge Asymmetry

Charge Asymmetry



Cut efficiency
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Cut efficiency
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Summary & Plans

« Some tests for Nal PSD measurement setup
was performed

- test run is ongoing with short 2mm Cu shield and DT = 64 us

- calculate mean decay time and compare with previous measurement
and check background level is low enough

 Study about event selection cuts with 511 coincidence y
- current event selections cuts are not working properly in < 1keV

- additional DAQ will be performed after Nal PSD measurement
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Problem in mini TCB

1x2x3 or 1x2x4 / multiplicity = 3 : no problem
1x2+3+4 / multiplicity = 3 : doesn't work properly
(but works properly for pulse)
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Neutron generator on (~5 sec)

m_:_ Bkg rate : ~ 60 Hz
i NG on rate : ~ 6,000 Hz
10° =
10;—
15_|I|||I|||I|||I|||I|||I|”H””
1] 20 40 60 80 100 120 140
Energy (keV)
l Zoomed
10t - Total 32,794 event
(< 2 keV : 26,378 evt)
1032—
e Red : clusters before 2us <=4
10;— ;
; I " |||“\ ‘ l
i\
1] 2 4 8 8 10 20
Er1t-3rg).r (keV)

¥ Red : < 2keV

!

i\

“111.11"

o e b bvven P Padb by |E|I|HH|H |H|
0 100 200 300 400 500 600 700 800 900

Trigger time difference {us)
lZoomed

_||| Povvvw b b b Pvwvn P P Pvn o bra
0 90 100

Trigger time difference (us)

24



difference cut

Ime

with ti

ight

w/o, Ri

Left

(LaBr3 triggered)

iciency

0~0.5 keV

Cut eff

- o -
4 X S .

1 = . oL . . .
s w© x . L T e

L ; . . -2 .. N AT .

0.6

. . . o - . S e U .
. . - . i » g PO T T .
- - . - e ey . - P
v, “. R M . Tt . - REDEE 4 . .
. o e A . 1o ' LU L ST
. . .. . . Lo e e -
. e T . PO * - * - LT - .,
L . . e AT T T L
M + . . . o e e ‘e . e,
* K ‘., - - A e e S
. L et . . 7 :
.. . i R B o e ey,
s : ' ] RV P e
e s e e A b A B b L o s e e ot $ 18 (= S e R S PR T
L N . - . et N . et - +
D e P i |2 " L . .
. o e ., . L i . cet e .
. eooe I T . de W e PN e
e X =] N e e Y
B " N ' . a1 ., L .o
T T EE .. N — " - . L
. . : . w© T . .
. . . . ml->] . gl .
. . et " —a PR . . . .
R B e 45 . B . R

lebpdl s _:._\_._r_,”us._.._._.__.r—‘:_ Lol

Laid

x1-x2

06 08

0.4

0.2

-06 -04 -02

-0.8

m»uk | ﬂlh ”r L _ (M ._.l_..l_..vl.— | _ 1oL L _ Lol .l _ W)

@ &+ o o o < @ )

o o o o o o o o o o o o
ApwwiAse abreyn bt AnswwiAse sbieyn

- =]

s
o Tl R
T

x1 - x2

04 06 08

0.2

CE T T e e e . A R e P WL PG .

ARSI W TP S _ ' PR I A S AT AN, - o .

Llp SRnFATAASI Led L Y PP e T s r,.nw.n. Bl m o ade e .

R e ARE e M e 1 e Hn = R R i U S Ty R A LS :
RS s e e T e D D e «© R R L e B AT i L
R ARV TR e MR R < R [ e~ W Y A PN . .

B R B R L A S S T e o ORI Ll St Nongy T 00 gt Y .

B O L A S P . R I AR A S

RS s SRy S LA A SR U - RNt RO S R L R S

AR AT R P LS S I o A S R e SR A T A T RS L ’

m‘...«\“:&wé»a me AT e e e e o RNt w‘..m ,w.‘w,w‘.‘ R AR R 7
S4BT Bt Ce, R [ yORe R LS T L AL
e LA e e T, S RS R S A R A N S A I
ERH utm\r‘..ub.. T g .A:»..l.p See — R .»v‘,‘.vu.wﬂw o ‘JM..:ﬂii AN
Sl BTSSR N B it S e L . LTI AL g AL Su s A S N e
R A e B S s ST T T B Rt e e S S L MY

e SRR g By e S e LT B SOl Tt SR L BE T INR AN e T onl e 0

- w.z..&‘ww\m:ﬂ.u..v\w‘mwmwm‘ R RS SR M L < RO e N P TR L SCA . S S S .
il Sy 2 b ER S TR L SR = 8, R g L e R L L ot tee

SR B rt (A T i, . . o B R LT MR T LR
b o L DA Rl M ey (T B B wopbir it e i WS Ty T e o
AR e R N N S S DR R e N T I Y e

‘.A,wmiw.&&m@ﬂ.ﬁi..f%«,w«bwww.:. SRR A L c A K ..‘:.,.fx‘.”w&.‘ L R .

A N A i S N S N . 4 3, e R R o

cm R A ST S D L o dREY G B ST e sn e s
JEede LRAEENRL R L G g S . st TS WA W S T e e AT

U R A R L S e e RN S I AU o PR MR E R e I '

EL 35 R G Tt R AR S PRI A . L TS A e e i T e B .

LTy KA R T SRR i RN T Pt CIcaRhie BV 5 SRR A X E A S
st SR T B, Ll LT T . . St LA :..m:.m?y. N SR LT N O .
st ALY o P b e e T - G AN I e W e W ety T e .

.mr.&#pm:uwma slitharatRaneon £ e [=) lds&»nx}f..:i«z% e " " s
AL 3 et e AR T T e e e . R O Al X i S N N O K
W Tnl BTN g s et L e T N B MR R SRS A L
et lm,nu%,mwm\%w%mw.?,m» [ e, ] R ws....m.‘:.mn.».: ««..m....».,. e -t .
- A o L AN PR S I TS B woprs Tivg wEae i VT I 5 LA
e S AT L ' ey R It TR T P TR DR

o ey N L T . 1 R B A e R A oo e
AR W T e T T L =] o PRI P A A R S
e e Pl B T LB R W . B R R S N .

Sl e B D e L s . N 15 g S I S I O T, el
e R R T Y e D R N T AT I L A
S L S L R e N : E R T TR S U S i

o v A R L e D U AL S IO S OO L A O SN
WE s rf#.?...aw‘. S e S R I 1< B A I ISV S S Lt .
St e N AR W Sy e T 1o I S T L UL
e N T S I S S L TR AV - . . P LT B ‘e
sty e A A L L W LT T N 41 : PR T LI . » PRI P
ﬂ-..?&.m...‘. ...V:\.....:.uuwv,é“a».... SEE LA AR ot RN ) Fr L Mt L.,

AL AR IR Lp e T e e (N N Q [Py e onS TR L o
SRR e T a0 P S A I S P . ]

. .ww?m?»wvmwxw,&m?; Tl e, BRSO 1w B L S .
TR e POL S LI SO S SR = T BT e . .
ot e AR T e e e Uy LN o SES R e e e T e et T
. .......T«f..«w. ST I ey .. 15 TR MR SRR L .. TR .
oo nler B e e g Bl T T A - - LFee tanhar e §orT e s .o .

LA RN . e S e e TR L e e B I R B I I . - .
TR R SRR g T B ] B A S I R
R R s T S e Bomer RN e T 0 T
R R T T . = L el L .. e,

ERI .,.M«U»W.wt..d& I ; ﬁ_v . ‘.‘«A LTI A P
M b e G B W T T e m BESEEIEE
o e SRR R B e ER P WLt N .

o b R 57 4 o . - .

B T T PSR St AL A . T .. .

ST e LTS R . PRI

IRt AN I S B Sy R 3

.—M.u._;bwr_.g,___: __k?__ _.L_..jL_______,k .‘g_‘e.ﬁ_._ .ff__:ﬂ.___.._rk_[F__:

-06 -04 -02

-0.8

T ® @ 3 o o o ¥ @ @ 7! T @ o <4 o o o «
Answwise afiieyn AjawwiAse sbieyn




with time difference cut
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Cut efficiency (LaBr3 triggered) Left : w/o, Right : with time difference cut

3~3.5 keV
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