Serial measurement of radiation leakage dose rates in safekeeping at the
Gammaknife room
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Summary: We report the serial measurement of leakage dose rates in safekeeping at the Gammaknife room during the past 4 years and
9 months by scintiltation survey meter.1 The leakage dose rates at the radiation boundaries were the same as the natural background lev-
els.2.Leakage dose rates at each shield calculation point from two ®Sr calibration sources contained in the storchouse were negligible
compared with those from “Co sources of the Gammaknife. 3.“Co sources of the Gammaknife are arranged in 201 pieces at 10 degree
interval on the circumference and in five lines within an arc of 35 degrees. Its shield container is made of iren at least 43 ¢m thick. We
got leakage dose rates less than 40% of the calculated values. We ¢hink it is caused by the difference of each actual distance and shield
thickness because ®Co sources are usually considered as a point source in the shield calculation.4. There are shutiers opening up and
down when patients go in and out to the direction of the couch. The leakage values to this direction were about twice as much as the cal-
culated value. So, we knew the thickness of those shutters was thinner than 43 cm. 5.The half life time of “Co source calculated from the
serial measurements of leakage dose rates was 4.93 years on average. It is 94% of the physical half life value of 5.27 years. We judged it
was acceptable considering the difficulty of measuring low dose rate level with the radiation survey meter.6.Very strong correlation was
observed between the decrease of “Co dose rate acquired from one minute measurement at the center of 18cm diameter polysterene
phantom gotten from December 2000 to August 2005 and that of computation based on the physical half life time. Likewise there was
strong and more correlation with leakage dose rate in the Gammaknife room. From this, we deduce the leakage dose rate decreases
according to the theory of the disintegration of radioactivity with passage of time. 7.Revised radiation related laws took effect from June
2005 and regulated the receipt and expenditure of radioisotopes definitely, so we have to record those articles strictly. From this cause,
we can grasp the radioactive disintegration more surely than before. It is vnreasonable we can not deal with the disintegration in calucu-
lating usage time of capsuled radioisotopes. We hope we can handle the correction of the disintegraton of capsuled radioisotopes as well
as uncapsuled ones based on the result of this investigation. about serial measarement of leakage dose rate in safekeeping.

=B

Hrwdh 4 7EOBEEESRORBRBEEAELY Y FL— s R -~ A—F 2 HVTERL TWA., §H, BE
AEYy ADBRBICOWTIRET L RS, BUTo L) 2wt 1 EKEERORERFIHERE, BERFO v
FS5uy FELRIETH o7, 28 et 4 7EPNCEE L 2SI OSofE R RS T 5, Frvrd VEROEE
BETE M BY A REREEAOES5E, Frvdh4 79CoEr L ORBRESRELHIEL CHEETE A 3AVy~F+47
OCof Bk PR A ICEN0M IR, RASMmEH BG5S, B201ERE S Twh. T OMEIERFOERK
E i MIemO SR TH 5P, SHEOBRIFHEEOWBLUT OREHRERTH o7, ERFHF LI ABEE LTI 2
LA, EECREEINERSSOEY O EEREICESERMELL O LEEINL, LY h T
BEEFHE, BESEHADTA Yy v ¥y =TI LN, FRELTICHOT2#EEE 2o Twa. BFAMmIIowTE, 7
BAECS L THEORAEERERLY. vy ¥ —0EREOE LN, SRMBEEEOHELR B ORE LS
BEELUCColRiR OB O W IZ493E C, WHARKERML27TEOMBL TH otz NS A —FIC L EHERD
Wk LT Ry s s Bl L7, 6.20004E128 2 5200558 2 COERHRB T - RV AT LY RETZ 7 ¥ F &
18cm @ iz BT 3 15% 4 b OB HRORE & SN BEREICE T OEEL O ICERERCEBER RO, £,
HrwF+4 7EHORBABEEORE S OMICERVERAD EoAN 30, REMESIZHRE D Ratek o R EEIC
o THPT2 I LNHRS N T ERI74E6H P S WERS B BERES T S, BEERETEEOZ AN, i
Lz b ARIENHERICRES ML, 02820, REEREIC OV TOERILIMICOH U THEILTAL. B
JABEIC oW, SHOREFRAGESOERAEN, GHESELTL, IkoREEZRAOZVWET2HEEEMEL (,
BEHBREIC OV TARESLEZZR L AR TEL I I¥ETh 5,

(F HHedk 53 1 943951, 2006)

Department of Radiology, Kanto Medical Center NTT EC : 8. Baba, K. Nozaki, T. Toyoda, O. Wakamatsu, T. Machida
MR % A FlRisF2H3H

BRTmER | FRISETH 12 _
RIRIEERL BRI ERARES9-22 (T141-8625) NTTHHAEERERE HSHSE BEHEW

245 &R | 27 (943)




[FLHIC]

PR e RS & 2 Bt B SO BT 5
ER (LT, BEREENILE) <, kisos
(TRiEME) OWlE% MAMER, ek TERH
DEF, FEMEFOBERAE I OWTITIZLEHEL
Twb, WEREFIE, REHORKLHSL LTHRLE
L7BPre sh s, MIEEER, feEsEnT 20,
ZOBREH-THI AR B A LWL ICHES
NTwa, LaLl, B3I RERMLTEO R
Hiticd o Tk, BHEEEEFEELTRIED
e lRAfIes PR BA 2 WHBBRTIVWE Zh
5.

G, Hr=i4 7E2OREFREBFERICIONT
RN 2R ET) 20, HEMEEsEH EHELT
EELTEL &8, SRKoFr<+-4 7801k, &
BRI AR DAL IE I v BOSrit iR 2 O S b &ly
AT ENFERBICEE L TiTo Twa.

BEBBEOFETIC b 2 EESEICBV T,
FFEE LU HEHBMEH VR TR 2y, L
L, RO L FERORREE e
BET 50T, WRICHEREZHET2I00RE
CEABEZEELZ2TAIEE 60w, 2O
H%#80E L B LRI B Cid, Bl R R i &
BRI P D Z b dd otz S0, EEROBHRE
EROBRBUEEZT- R, BRGESRIHEBED
BRI RRICHE » TR T B Z L fEsmT & /-
DTHET 5.

[fEFAtEE]

1. “CoZMNZE AR HREEE (Fig1) &
e FA T (54 TC) (L 25 B) 9Co22311TBq %
AL TWwh (2003%FE1ZHER) . EHEAEST R
HA3cmE OB TH 5.

2. SREFERFE (Fig.2) @ KS-552-00, ~FEiZ574x
524 % 524mm, FEEIX1115ke, MR IZE50mm
B, Ml #EsERemmECEbRLTwaE (S
MEHEY v & — 8. “Sr370MBq & ®Sr33.3MBq %
RETSH., FRENOBEERAELIHLERT
Egsh, Azl ch s, B, *Sr370
MBqit7 v — <= — K EFH, “Sr33.3MBqit
¥ U—FRBEEHORIERETH 5.

3. v rFb—Ya i th—f A-¥% I TCS-161
(7uh$l), HETREmit vy s 757 FE
(BG) #530uSv/hTh5b.

28 (944) | 2006. vol. 53 no. 647

53]

Ly Fl—var&it—~4 A—#TCS161% H
WT, Hr<tA4 70/, SEEEOERIIOWT
(Fig.3, 4), = A -y OB EHEREINEZEL
TISHEIZ ZR E100cm b B TRF L THIEZ 4,
HEWEE L B, Fr~r4d7o08REEORE
o, G JRIZDWTIERERO I A —RED» S
100c @A E nz3%, H, LEIZ9oWwWT50cm®
HEETIT -7 Sz o) bEBRIBBR2 T
B, CH, BXUOF <4 7EHDG~THIZDNT
WML, £, FoFRYREIBECEZ LN
2000412 520058 A Todbd L, Z0H
2003 2R ICRIERBAThh 22 8 d 0, o
THVTCRBT 5. 2B, LOHIEIIIHRETI997
AR ORI L7725 OT, FmbEE R 8E
BWETWERALCwS, T4bh, RIEEKSE
84 H CRRIRZSRMT b7z,

2EMERICBIT B BESEEOERITEL T,
PEAE & g L7z, BN OYSricownTid, st
WA BOY D B B LB X e R
FECPE, &7y P EERMOSE LTiTo 7.
MESBHEEOHOE S IEYSr370MBq O 3% Tt
20mm, ®Sr33.3MBqTid3mm<T, TOMEHE XD
EREAICOWTIRZER L 2d o

FHEIIBIA1EBEES ) 0EHHER Heo (g
Sv/h}) i, “CoDERBREREH (R) 3.05%x107 4
Sv-m®-MBqg'-h”, FHHEHEE (C) MBq, #3
B RBemOENHEZEES8 =107, Fofia
Y2V EERDOEDFREBEEL LB AR
Dy) 45

(1) Hr=FA470%Coizo>nTid, HFEEETO

PEEALE5 2k,

i) BERKEBEROB, CHEIZOWTIRRA TS
"gins,

vH o =RXCx Dy + L2

i) o<+ 7BROG~]EITDOWTITEE
ERBEROERDOAZERT LI &6 KA TE
BiEhib,

vH @ =RXC X598 x 1077+ L.*
(2) BIEBIE Sz DWW T, Y& E8d - HlEXE
DEMEIRFEY 1T, KA L - 7.

E=Iw» (79) xAxFa+d?

ZCT, ElZRBMEE (uSv/h), Tw (79) i
=7y bedhl LAOoRMERERK, ALHHE
RFROMSRE, FaldESHEERE, dagigsic
DEECH 5.

“Co? M FE1 44 O ARG REIL20004E12 4 & 2003
FEIZABEOEE L.

























