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¢ A.V.Derbin, Phys.At.Nucl. 74, 596 (2011)
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¢ T.Namba, Phys.Lett.B 645, 398 (2007)
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§ Y.M. Gavrilyuk et al., JETP Lett., 107, 10, 589 (2018)

Particle Data Group, PTEP, 083C01 (2020)
http://pdglive.lbl.gov/DataBlock.action?node=S0291AN

Invisible A’ (Axion) Limits from Nucleon Coupling

Limits are for the axion mass in eV.

INSPIRE search

VALUE (eV) CL% DOCUMENT ID TECN
- » - We do not use the following data for averages, fits, limits, etc. ¢ -
< 0.03 1 LEINSON 2019 ASTR
<9.6x 107 95 2 LLOYD 2019  ASTR
3 SMORRA 2019
4 WU 2019 NMR
< 65 95 5 AKHMATOV 2018 CNTR
< 6.6 90 6 ARMENGAUD 2018 EDE3

< 0.085 90 7

o N OGOV
GAVRILYUK

2018

30 ADELBERGER 2007

2018 ASTR_

o018 ASTR

10 ABEL 2017
<93 90 11 ABGRALL 2017  HPGE
<4 90 12 FU 2017A  PNDX
13 KLIMCHITSKAYA 2017A
<177 90 14 LIU 2017A  CDEX
< 0.079 95 15 BERENJI 2016 ASTR
< 100 95 16 GAVRILYUK 2015  CNTR
17 KLIMCHITSKAYA 2015
18 BEZERRA 2014
19 BEZERRA 2014A
20 BEZERRA 2014B
21 BEZERRA 2014C
22 BLUM 2014 COSM
23 LEINSON 2014  ASTR
<250 95 24 ALESSANDRIA 2013  CNTR
< 155 90 25 ARMENGAUD 2013  EDEL
< 8.6 x 10° 90 26 BELLI 2012  CNTR
<14x10* 90 27 BELLINI 2012B  BORX
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Fig. 1. Result of approximating the spectrum measured in anticoincidence with an active-shield signal in the range 10—20 ke V.

The inset shows the Si(Li)-detector spectrum measured in the range 10—80 keV.

T. Namba, Phy.Lett.B 645 (2007) 398
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Fig. 2. The solid histogram shows the source measurements with the enriched
STFe foil (95.85% of °'Fe), and the dashed shows the background measure-
ments with the natural iron (2.2% of °’Fe). The energy region from 12.4 keV
to 16.4 keV 1s used for the analysis.

R EREE. (BBGLREICKX S RIAGAIT ma<100eV Z3HS



14
INE (BEX)

RERIRIE D ZE(F1A:

& 2MDXRPIX7 C7FRedti Z2 He A, 40 cm 3 TR D EIEFEN (-85°C) IZHE

¢ JEB (G10 Chip-board) |25 %4125 HUHRABGIIC 7% 2

>50 mm®»DERT
ﬂiﬁﬁﬂlﬁﬁ‘?%ﬁ_&

57Fe$E & 2D XRPIX 7Y —>J—24k




YIy k- TLFITINERICK BHEBGIL

Py FHERR O U % ERLEGe TIIE L L —

LFeka/f§ 10 P02 ” 2 e U (o) o

W
-
-

N
&)
-

S
o
|I|II|IIII|IIII|IIII|II

J CuKo/P
J SiKay

—A
&)
o

Counts [ / month / 0.20 keV]

100

S50

0 5 10 15 20 25 ‘
Energy [keV] [ —

EED1100 A LDEBGILICE D, [FIFBG7 YV —LRHEZHIEYT

Y. Onuki et al., NIM-A, 924, 448-451 (2019)




{EBG1L

Table 1
Result of radioactivities in the chip-board.

No Category Quantity  238U(%*Bi) 232Th(%93T1) 40K

/board] [mBq/unit] [mBq/unit] [mBq/unit]
1 Chip-board 1(16.4g) 525+2.3 94.7 + 3.7 71.7+9.0
2 Connector 2 2.24 +£0.15 2.13 +0.20 1.91 +0.56
3 Inst. amp. 1 —0.02 +£ 0.24 —0.03 +0.38 —-1.8+1.2
4 Potentiometer 1 —0.07 £0.24 0.59 + 0.40 14+1.3
S Ferrite beads 2 0.000 £+ 0.010 0.042 +0.016 —0.01 £0.05
6 EMI filter 4 0.097 +0.012 —0.014 £ 0.016  —0.13 £0.05 %@ BG/}?
7 0.047 pyF MLCC 1 1.24 +0.03 0.031 +£ 0.017 —0.05 + 0.05
8 100 yF MLCC 6 0.63 + 0.02 0.09 + 0.02 —0.11 + 0.05 CoO I AT
O : + 0. : + 0.01 04 + 0.
10 10 uF MLCC 4 0.082 +0.013 0.028 + 0.019 —0.03 + 0.05
11 10k Resistor 0.004 +0.009  0.020+0.015  —0.03 + 0.05 E=HT1/5D{EKBGD L
12 6k Resistor ] 0.016 +0.010 —0.017 £ 0.014  —0.06 £ 0.04
13 10k Resistor 1 0.003 + 0.009 0.008 + 0.014 —0.01 +0.05
14  XRPIX5b 1g —0.103+0.090 -0.015+0.153 -0.27+0.45
15  Ag paste 1g —0.049 +0.098  0.06 +0.16 —0.86 + 0.48
16  Pb free solder 1g —0.014 £ 0.037 —-0.002 £0.058 —0.01 =0.20
17  Pb/Sn solder 1g 0.021 + 0.066 —0.01 +£0.10 0.13 +0.34

Total [/board] 1 ~ 64 ~ 100 ~ 76
Y. Onuki et al., NIM-A, 924, 448-451 (2019)
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