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High-dose radiation is used for sterilization of medical
equipment and food irradiation. For these purposes, dose
control is very important because quality of irradiated
products depends on the absorbed dose. National In-
stitute of Advanced Industrial Science and Technology
is developing the high-dose standard using an alanine
dosimeter. The alanine dosimeter can determine the dose
by quantifying the amount of radiation induced radicals
using an electron spin resonance (ESR) spectrometer.
This article introduces the outline of ESR measurement

required to establish the high-dose dosimetry.
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Figure 1. ESR spectrums of an alanine and Cr’*.

615 EHRE, RORAITRINTWS, ETo
E—JMOmEETH L. 77 = VICHE L BRED
W2, ZomEELRELRLDT, BELES
EOBRME (RIEHFE) ZHS iU, SEEE
BTED, LWI)blITH5, ESRUED DD
7 X —=ZITIEREER DM S, B ORISR 1R
M, EB5OEMMEMSED NI A=Y BHEET S, X7
A= %2 I D LEONLEFHEIZL L TL £
e, TNSDINT XA —=FIFHIT—ETH TR
5720,

22 HIREEANTOF7ZZ=ZyXRLvY NDOEE

ESR MIZETld~ 4 7 alf Lz T, RGN
ey b LEABOESZ2HET 2, HAREGN TOR
BORKE S IFHRIBADOMEIC K > TELT 270,
Ak 2 PR A L 22 B alkb2 [/ U OB I [EE L 2
i, HiRIEFCEFEPIF S NS LIRS 2w,

2D, 14X ADEREHEEEITH % National
Physical Laboratory > F 4 7 & EZRKIEHEKEI TH 2
Physikalisch-Technische Bundesanstalt ® 7 7 = > X L
v MEE TS 2 2E I LT, ESRMlEDRRICT
=Ly P REREICEETE 2RR 2L 727,
Z DIRFR O % Fig. 2 12T, HREBHNICTY 7=
YUy b OAEEEIZITFE U NREZ R SMIl G 3 =

ma R AL F



KNIREFLEDOBEICAIT T 5 ZV/ESR IREFT Y X T ADFiatRa

WL, ZOMINTNHMGSEE 2 RIET 5. Ml
DLEBrST 7Ry bERFEAL, NG SEED
Lz y F2EEINBEMA L > TW 3, Hib
L7zk iz, HRBNORL y FffEIC X > TES
EDOREINENT B0, EFHAOMEEZELS
N3 kHic, ZuhA 5T —2 TGS DAE % FHE
TEL LX) oT03, £, 772Xy M
HARZBRNO AL X > TEFEIZNT 2 2 LIS
NTW5709, AEKREEZBGEET 272012, v—
BNV —=T7 7 F 2= RUOEERY TEZEHAL T
5, 77=vRLy FEREEEIEVLE X, HHER
VAT X o TN SEE BRI R L v P RIS S E
WREET, n—%Y) =77 F2x—F%2AKEITE L
T, RLy FOMEEEZLIENTES, HIRBD
Wi ICiE, ESR BHOLEREZE=Y—T 270D
V7 7Ly 2AWE (Cr) Ak~ —a—T7 7%Y
Y — (Bruker #) ZHXD fHFITw3, V77L AW
BHoAMEIZOWTIE, 524 HTIBX %, Figure 2
DOFEEEZMHL Ty b%& 10 MH L AL 2B
DOFEEIZ 02 % BIETH 3.

Resonator
\ le—— Outer quartz tube
P E::|--
Alanine pellet - \
Marker Accessory
Inner quartz tube

Inner quartz tube holder

Z axis stage Rotary actuator

PC

Vacuum pump

Figure 2. A schematic view of a device for fix-
ing the alanine pellet in the ESR resonator with
high precision.
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Figure 3. Variation of alanine pellet signal

with respect to vertical position in the resonator.
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Figure 4. Changes in alanine and reference
sample signals over time.
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Figure 5. Changes of alanine signal depending
on the angle of the pellet. Cr3* reference sample
is fixed in the cavity and measured after reading
the alanine signal at each angle.
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Figure 6. The calibration curve of the alanine
dosimeter. The dosimeters were irradiated using
Co-vy ray source at the AIST and the QST.
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