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MPPC DAQ System
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Performance of a remotely located muon radiography system to identify the 10
inner structure of a nuclear plant https://doi.org/10.1093/ptep/ptt046
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Imaging the inner structure of a nuclear reactor by cosmic muon radiography 12

https://doi.org/10.1093/ptep/ptz040
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Table 1. The amount of material inside the RPV estimated by Method-1, in comparison with the values

calculated for the undamaged case. The uncertainty numbers are for statistical and systematic ones. The
estimations based on Method-2 are also listed.
Weight (tons) Weight (tons) Undamaged assumed

Volume in RPV Method-1 Method-2 weight (tons)
Above the loading 96 + 6 + 29 134 £ 5 &+ 35 80 for Method-1

zone: (A) 114 for Mothod-2
In the loading zone 49 + 5 £33 17£3£19 160 (fuel assembly)

(within shroud): (B) 15 (control rods)
Below the loading 159 + 9 £51 197 + 10 £ 60* 35

zone: (C) 156 £ 8 + 57 excluding water
(B) +(C) 208+ 11 £60 173 £9 60 210

RIRMEZESIK  EBEYS LD
(RETRIZED)  gigmEEESKK

EEsHUAOFERNS, BRI IVOKERD FENTREENFIELTODEHETE
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Density-length(g/cc-m)

\ /:\atg u s
Rlc';ggh\\ | g
Tl e N i = :
I R=VAC ) =7 :
West_ | L _‘@ V\‘}‘ 9 _East
Measured weight Original wt (drawing)

Above fuel loading zone
3714(*%? ) tons 42 tons

. Contributions to the systematics Loading zone RVC bottom
In fuel loading zone =

- ——— n n
14i4i42 tons 210 tons Cc.>sm|c muon momc::ntu'm dlstrlbutl?n : 134 +44
Difference of materials in upper region to calculation —21 —21

. Data acquisition (2-plane coincidence required or not) +6 +5

Below fuel loadi ng zone Calculation of overlapping materials from drawings +7 17
+76 Estimation of overlapping materials (data subtraction) +21 +60

88i8 -63 tons 25 tons Difference of RCV bottom wall estimation to calculation +0 +2

Region definition (difference for 1-bin displaced regions) +8 +9

Estimation of materials inside the regions +3 +6

+42 o5
The fuel loading zone is almost empty




—EBIRACIETZ

—BbIRA (CHEFFD

22




=D

¢ EEFE—REOHRMTIIDKREILETHIEMNT, FERILI—MF
ERAWIUF TSSO EERRBEEERL

¢ RAREN. BRRFHBOXZIEERIT. T1~35HOERZITL. &
HTIVORRICET AIECHTOERBICHIIL =, REBLIFEEAE
Zod 2B R TIRENBHRTEICEHET IINES>TLLEHEETES,

® Za—FUIVFTITANKYEBREDIA—RFIFTVIADFEMLE
RKEWVWHDD . BT IVEEICEHT HEREFOICEN TS,

BARREDRFIFICLDFITERAIIBOTHERTHoT-
Hiol=OT, RERICEHIT HTERRICREBLET



Detection of on-surface objects with an underground radiography detector system 24
using cosmic-ray muons https://doi.org/10.1093/ptep/ptx061
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Integrated cosmic muon flux in the zenith angle range for momentum threshold up 25
to 11.6 GeV/c https://doi.org/10.1093/ptep/ptx164
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