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Motivation of the Analysis

* Activities values used to perform MC simulations so far are taken from Tables #3

and 4 of the XENON collaboration paper (E. Aprile et al.,

EPJ C, 75:546, 2015).

These analysis were performed on material samples that were not coming from a
specific PMT.

* In this paper are also shown measures (Table #5) about pieces extracted directly

from a PMT. Analysis results highlight higher activities.

PMT version Batch nr.  t[d] Activity imBq/PMT]
{nr. of units)

238 LI '."..’blm 235 L' 228 l{a '.".‘h"l-h 40 K 60 CO
v-20 (10) 0 15 <18 <082 <079 0.9(3) 0.9(2) 12(2) 1.3(2)
v-21 (10) 1 26 <18 04(1) 05(1) <Ll 04(1) 12(2) 0.7(1)
v-21 (16) 2 15 <16 05(1) 0299) <085 <061 13(2) 0.79(8)
v-21 (15) 3 11 <20 <08 <052 <11 052 13(2) 0.73(9)
v-21 (18 ) 4 22 <13 05(1) 0359) 04(1) 04(1) 12(2) 0.73(9)
v-21 (15 5 16 <17 06(1) <057 <093 <062 14(2) 0.63(7)
v-21 (11) 6 23 <15 06(1) <055 <077 0.7(1) 14(2) 0.71(7)
v-21 (4) 6b 39—  05(1) <030 03(1) 03(1)  8(1)  0.9(1)
v-21 (11) 7 23 <19 10(1) 04(1) <077 07(1) 15(2) 1.0{1)
v-21 (15) 8 14 <20 09(2) <08 07(2) 102 203) 1.2(1)
v-21 (4)1 &b 36— 07(1) <036 03(1) 02(1) 10(1) 1.4(2)
v-21 (15) 9 20 <14 057(9) <044 <079 0.5(1) 13(2) 0.81(8)
v-21 (15) 10 26 <15 045(7T) <044 0.5(1) 045(8) 13(2) 0.87(8)
v-21 (15) 11 12 <10 05(2) <047 <117 06(1) 12(2) 0.77(9)
v-21 (15) 12 18 <10 <071 <045 0.7(2) 0.7(1) 11(2) 0.78(8)
v-21 (15) 13 34 <10 0.50(6) 0.38(8) 0.6(1) 0.50(7) 12(1) 0.82(7)
v-21 (15) 14 21 <16 053(8) <041 <0.82 05(1) 14(2) 0.81(8)

Table #5

PMT component | Isotope | ActivitymBqg/PMT]
40K < 0.99
60 Co 7.0 e-02
238 U < 0.095
KovarBody 576 Ra < 0.26
232 Th < 0.0032
228 Th < 0.34
40K < 8.1e-02
232 Th < 4.5e-03
: 238 U < 0.33
Quartz Window 226 Ra 0.036
232 Th <1.2e-02
228 Th < 1.2e-02
40K 1.1
60 Co < 0.02
Ceramic 238 U 2.4
Feedthrough 226 Ra 0.26
232 Th 0.23
228 Th 0.11

Activities used so far in MC Analysis

The present Monte Carlo analysis has the goal to
provide an upper limit of PMT backgrounds estimation
taking into account the activities of Table #5 of the
XENON collaboration article.




Activities Re-Scaling Process

tnhrl o nite) Saich 2r. €13 Ackielly [mtiq/FME] PMT component | Isotope |Activity[mBg/PMT]
238 U 22.’1{3 235 L' 228 l{a '.".’N'l-h. 40 K G CO

v-20 (10) 0 15 <18 <082 <079 08(3) 08(2) 12(2) 1.3(2) 40K < 0.99

v-21 (10) 1 26 <18 04(1) 05(1) <11 04(1) 12(2) 0.7(1) 60 Co 7.0 e-02

v-21 (16) 2 15 <16 0.5(1) 0299) <085 <061 13(2) 0.79(8) 238 U < 0.095

v-21 (15) 3 11 <20 <082 <052 <11 0502 13(2) 0.73(9) Kovar Body 226 Ra < 026 Al

v-21 (15) 4 22 <13 05(1) 0359) 04(1) 04(1) 12(2) 0.73(9) 232 Th < 0.0032

v-21 (15) 5 16 <17 06(1) <057 <093 <062 14(2) 0.63(7) -

v-21 (11) 6 23 <15 06(1) <055 <077 0.7(1) 14(2) 0.71(7) 228 Th < 0.34

v-21 (4)™ 6b 39 — 05(1) <030 03(1) 03(1)  8(1) 0.9(1) 40K <8.1e-02

v-21 (11) 7 23 <19 10(1) 04(1) <077 0.7(1) 152) 1.0{1) 232 Th < 45003

v-21 (15) 8 14 <20 09(2) <085 0.7(2) 1.0(2) 203) 1.2(1) 238 U <033

v-21 (4)™) 8b 36 — 07(1) <036 03(1) 02(1) 10(1) 1.4(2) Quartz Window ' A2

v-21 (15) 9 20 <14 057(9) <044 <079 0.5(1) 13(2) 0.81(8) 226 Ra 0.036

v-21 (15) 10 26 <15 045(7) <044 0.5(1) 045(8) 13(2) 0.87(8) 232Th <1.2e-02

v-21 (15) 11 12 <10 05(2) <047 <117 0.6(1) 12(2) 0.77(9) 228 Th <1.26-02

v-21 (15) 12 18 <10 <071 <045 0.7(2) 07(1) 11(2) 0.78(8) 20K T

v-21 (15) 13 34 <10 0.50(6) 0.38(8) 0.6(1) 0.50(7) 12(1) 0.82(7) '

v-21 (15) 14 21 <16 0.53(8) <041 <082 0.5(1) 14(2) 0.81(8) 60 Co < 0.02
238 U 2.4

Average = Atot | 154 | 0.62 |4.70e-02| 0.75 0.56 12.82 | 0.88 Ceramic Feedthrough 226 Ra 0.26 A3

232 Th 0.23
228 Th 0.11

Al' = Al x Atot / (A1+A2+A3)




Activities Re-Scaling Outcomes

PMT component | Isotope | ActivitymBq/PMT] | Rescaled Activity[mBg/PMT] Activﬁ;/tl',‘:e't?;‘j:'zitivity
40K <0.99 <5.848 5.9
60 Co 7.0 e-02 0.651 9.3
238 U <0.095 <2735 28.8
Kovar Body 226 Ra <0.26 <6.013 e-02 02
232 Th <0.0032 < 8.687 e-03 2.7
228 Th <0.34 < 5.382 e-01 1.6
40K <8.1e-02 < 4.784 e-01 5.9
232 Th < 4.56-03 < 4.188 e-02 9.3
_ 238 U <0.33 < 9.499 28.8
Quartz Window 226 Ra 0.036 8.326 6-03 0.2
232 Th < 1.26-02 < 3.258 e-02 2.7
228 Th <1.2e-02 < 1.900 e-02 1.6
40K 1.1 6.497 5.9
60 Co <0.02 < 1.861 e-01 9.3
Ceramic Feedthrough 238 U 2.4 6.908 e+01 28.8
226 Ra 0.26 6.013 e-02 0.2
232 Th 0.23 6.244 e-01 27
228 Th 0.11 0.174 16




Analysis Results

40K 1.02e-02 +/- 6e-05 1.73e-03 +/- 1e-05 5.90
238U 1.26e-01 +/- 4e-04 7.50e-03 +/- 1e-05 16.80
60Co 2.01e-03 +/- 9e-06 1.99e-04 +/- 1e-06 10.10
232Th 2.76e-03 +/- 8e-06 3.08e-03 +/- 8e-06 0.90
Total 1.41e-01 +/- 4e-04 1.25e-02 +/- 2e-05 11.28

40K 9.04e-03 -/+ 5e-05 1.54e-03 -/+ 9e-06 5.87 3.50e-04 +/- 2e-05 6.08e-05 +/- 3e-06 5.76
238U 1.21e-01 -/+ 4e-04 5.59e-03 -/+ 1e-05 21.65 9.89e-05 +/- 9e-06 2.12e-04 +/- 3e-06 0.47
60Co 4.96e-05 -/+ 1e-06 4.36e-06 -/+ 2e-07 11.38 4.12e-04 +/- 6e-06 4.17e-05 +/- 6e-07 9.88
232Th 9.33e-04 -/+ 4e-06 1.17e-03 -/+ 5e-06 0.80 9.66e-05 +/- 2e-06 1.11e-04 +/- 2e-06 0.87
Total 1.31e-01 -/+ 4e-04 8.32e-03 -/+ 2e-05 15.75 9.58e-04 +/- 2e-05 4.26e-04 +/- 4e-06 2.25




Newest Activities

July Activities

SABRE PoP - Preliminary

Tot Background, veto off Tot Background, veto on

B = oo
40K - 232Th

-
o
'S

-
o
N

Rate [cpd/kg/keV]
3 2

0O 2 4 6 8 10 12 14 16 18 20
E [keV]

Rate [cpd/kg/keV]

—IIIIIIIIIIlllllIlllllllllllllllllllllll
10°E  SABRE PoP - Preliminary
ALl Tot Background, veto off Tot Background, veto on
102 [ 2s8u 60Co
= 40K " 232mh
10 Bk
e
107
102 o

0 2 4 6 8 10 12 14 16 18 20
E [keV]



Newest Activities July Activities

10%gm

;‘ E l|"'|"'|"'|.I"|""|"V'|'l'|”llllll'§‘tot ;103:11|||||||||||||||||||||||1||l|l|||l|ll:
()] - . _ = =
i‘ - SABRE PoP - Prehmmary Entries ;onsaaewa JQC) - SABRE PoP - Preliminary ]
g) 1()3:E ------ BaCkground, Veto Off """ 238“Mean 13.79 %1 02 ; ------ Background, veto Oﬁ """" 238U _:
2 f 60Co 40K [ mg Sl B = 60Co 40K 3
N 2 q, - -]
10 232Th Sl 232Th 235U
: c 'VE E
10 = - .
- T =
1 T e, = - .
__1._._-_1-.2'.11“"' " E 10—1 §_ _g
T B - - et SR S
E — -—--"""”:::Hf -
] 10 2 " - =
1072 o - [T =
10“3;?._: 107 3 E
E i 1 1 | | TR e i ==
—=_l_llllllIlIlIlIlIIllIIlIIIlIIIlIIlIlIlI _4LJLJ e Ll 1Ll o L) Lol Lot ('i-‘ﬁ L1l
10 8 90 92 32 36 18 20 % "2 4 6 8 10 12 14 16 18 20

E [keV] E [keV]



[cpd / kg / keV]

Newest Activities

104lllllllllllllﬁlllilllllllllllllllll llla
.. h_dmm_tot
SABRE PoP - Preliminary = =
Entries 2.446154e+08
10° — Tot Background, vetoon  —— 238U,,.. 1202
GOCO 40K Std Dev 4.341
10° —— 232Th
10
1 /
107"
1072
10°
10—4_IIIIllIlIIIllIIIIIIIIIIIIIIIIIlIIllIl
0 2 4 6 8 10 12 14 16 18 20

E [keV]

Rate [cpd/kg/keV]
<L A

—_
o

I Illllll

July Activities

= SABREPoP-Preliminary
| — Tot Background, vetoon —— 238U _|
: 60Co 40K 3
| ——232Th —— 235U _|

T lllllll
1 1 IIIIllI

1 1 IlllllI

lllllII

T Illllll

Illl

l
J
lllllllI [ll' llllllll

0 2 4 6 8

11||1|1|1|1|1||||1|||11|||1|1||M
10 12 14 16 18 20

E [keV]




