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EVHmPRSEERRRN y BIESTFE

1 EH

AR HERLE T RIR 2i sk (HPGe)y BEIE (AT AT AL e b y UM R B ER T .
APRHEE R TAYRE T y B R TR MR, R T REE RS, AR HE B v BRI 4
BB TR LY. HAEEE v G TS BT,

2 ARIFFEN

TN ARE R SGE AT A,
21
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REEY T EREN B RBEN AR WEES SR,
B RARMERT IS YR R AL R B R A O T R KB CEE R A S SR A B
Y BBV R K IR R A KR A RS A A L B AR B 0 £ o R
2:2

BEEZIE energy calibration

FH B B 220 BE D58 S AR GE v SR RE R AN b IR] B X R K R B R
23

WEZIE efficiency calibration

B SEMBRET v SRR 5H S MIERN R I RH TR,
2.4

AT ERAHZFE relative detection efficiency

FELRI FHR L AT R EE B h 25 em b, HPGe #3128 5 4R ¥ 89 B £ B Nal CTD (AR &K (0 X h .
7.62 emX7.62 cm) U 25 W& Co P 1 332.49 keV y 548 i) 2 A i i 1T FR A9 HL AF .
3 U|g&
3.1 v BETEN

y BETEOCH SR 2% AT AORSS RO ES Rk R B AT RS R R R I R AT R S S
PRE .

3.2 HRa®\

1o P R 0 R 25 6 R 25 B0 AR S R M R R/ TF 20% . 3Co 1 332.49 keV y ST MIBER
BERNL/NT 2.5 keVo Jik iR B 4357 2% 936 HE BT AR/ T 4 096 3.

3.3 RNEFKE
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B BRE Sk T 5 & (. (G PR SR FH T 991 1R F) SE R AT o IR E AT IR E . B
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A FE B 7 2 BE B RE X GEL R A 40 = 7

42 HEBZIEREHE

Z B RE XV B (R iR T 28 W B D B T RS M B8R SE . WRBT AT B BE X
40 keV~2 000 keV , R 5 R G125 , {7 Cs 11 661.66 keV ¥ §F 4k A4 fE e 7 K 249 76 2 18 4 7 28 76
BREM 1/34b, FLZELHARM 8 192 38 WA LA7E 3 000 HEFMHE.
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GB/T 16145—2020

44 HEBZEHZNBE
441 HEEREHLENE

RS T BB AS R R RV , B E A AU RE B 2 R B SC R I TR AT v SR RER Y
EREBIEVHELNE. CTREF THERENEIH y BIERAWRBZEMENE—FHS.
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P — & feig e E bt .
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Z I LA BT,
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8 19238 , B3R X" Co Ay 1 332.49 keV y SIS BEIEE F 5 000 EHFIFHT .24 h USRI B I A
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5.1 HEHEIR

v AE T R 200 2 P F o M LA £ R o 20 B U) J U I 2 3 8 5 7 0 R 0 9 JL AR TR R A/
SERMFE ER R R M (REREEARSEMID EESRM y SRR A, LR 256 R R
AR AR IR . 280200 VR B TS P R BT R/ T 1 000 kBa, BE R 40 RI%EE 4, T
i 2% 2] B B AR BB B U NE IR 3 A 1E 40 keV~2 000 keV BEX Y, IEBEE A 7 MEERAY v 514,

5.2 HETZEHMKN

BN RERZEGE TEREFHRER OBRZEHE T 586088 LA &4 5220 F 1
DB ERBAE y &, G606 y P HTZERN 2RSS TR AT ANY BAHEEF B
1% (k=2), HEREREEITRSEHTIANRERHEEF « BHHERLR Q).
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5.3.1

y HELEERNLER E
ZEN—RBEF

ZIEH—BBRFWT .

a) DU BE IR DB A (8] )5 — R 15 5 — J5 B B R A i 3 (R AR B R A I3 — 38

by MBS Z B URE PN PR B AR A R A — 3% R 18 2 B R

o) MEHEFEEROERBRKBRFE v S 2680, IR RGH SR,

&) FHEBTERIE v HHER A0 4 B4 I T B 7R FR U A 20 BE YR T 5] — B (] [ IR P 3 2 B R
RETHIZAER M vy B BB AR AR RER v ST M S RE I BRI ALK ;

©  UIRFTERFE v SRR BB ST A TR T AR A, X 5 BB AR ST 6 AR sz £ 8 OE

D HEHRUBRT y SIERERZ MBS R ML, il 2 By R 2 4.

5.3.2 HEmMEUE

e

X FRFIRE SRR E IR A LMDE R R EHEE REEER y FIRERRENER, y 5T

U 0 25 20 B T A B R R 2R 1k .

a) FFE 40 keV~2 000 keV BER W . EA S 7 NMERBIINL v FLR Bk I HEEM 260
BHHHE e, ,(Ey;

b)  FIE AT A SO BB AR AR ESE R y AR SRR R, ,(E))E ¥y HERERE, 8
KEAMEUE, By SR 2EESCRZEME. —ROUERECEAR G IHH .

Ine,.,(E,) = Zai (InE,) N - D
itqj:
E, — 7 HAM A RER, B AN TR TR (keV)
ey (E) — MM ER N E 89 y SHERM 2 RRIER I E
a; —HEEEG
k — AN BEH R e<<m —1,m HAEREEX NSRS LRUESHEE.

FEXT AR LB WLEENRMABRNE 1 Fir, HEXEEIFEAUES, KAE

150 keV~300 keV Ak E M E"E. 4 v BB R E<E. B9KEEEL , ML R MHE H=>6 a3 F 14
Br¥k TTHR 3; 44 3 A~5 M EEHMBAN,.RC)FUEHE L TR 2. Xt ESE. HEHEER, 44
3~ AMLBBAE AN R OPEE L B2 4F 6 M 7T ML RHEAR,. X FHUEHHK A
ATEL 3 MATF 8 MERB R AR, R FEFE L T 4., HHFHRLG AW WIS IRy 5

£ HE

B 2mREMENUS.



GB/T 16145—2020

B o Oy N 00w

R RE /%

AR /keV

50 100 200 T 500 1000 2 000
Bl —/HAEH HPGe HFIE S R AL (FEE 10 cm)

5.4 RAUMEZEHEIE

5.4.1 HBURZNBEUR 5 G B A B I B W) 22 5 KR O X Ak S0 2 B Ak o 4B OE L R S R 7 RE B
T 200 keV BYRFAE ¥ HEBRFEE SR FEXF A2 . HX H RS IETES ILH % C.
5.4.2 WIRGEARBCRZ PR B RE y BT H y 1R AR % U B R A8 AR
T8 0L T ZRECAT A 55 20 3% o 0 T AU 02T & A NG IE . 2 LB 3% D,

5.4.3 HHACH SRR RN EHOERPEAMBRHERECEERRXABHEEE) 5MALY
P HE TRV W BT YY) TR A y BB RE S L O R R AT 2 B S R I AR A B . — T LA R
20 TR B B T S R AR — N AR R R R R T IR AR v i, RS A % B 0 T A
HEE E BRI EE PR,

5.4.4 X RFFEW y GETE SR B R RE IR 2 , B AF I I R B v 48 5T A% F B4 I 4 Rl T AR AL
B, 8 W T AR 1R AR R Ak SR A P A O TR 245 A M B IE R L 59 4 Ak i

6 HMBIREHEM v EIRE

6.1 REHEEN

RER RSN BA R AR A B B E N BT oy BRI, YRR RER, AR
M 0 SR 5T B B B9 R X RN LA E 5 BT R U Y T B B A 4 A L (B BRI T RR 45 & R
R 0 5 SR Ay 2 O B[R] A1 BE LA A RO AL 3B O . BE L AR A L 35 B ) T Ak 3 7 5 4 A
BMEMIGER,

A i il & J7 ¥ AR 48 SE P (6 F A (R B B b B B R R AT H S BB . R E
W R B B BT R B B B AR LT R R A A R L 4R S BN L R R AR O L LR PR B
RABIRFIANERERERENER WMBERER GIATGR) . LIRS A H & 7 5 0175 8B §)
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6.2 REERENTE
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W= A, 7PYT

e (4)

A

W —REHESEEREB, BT R (kg (L)

No—# T BE A T 22 M S/ TR EFHE RS MEm R A ER
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Ay — R E B BT 8 B /N T BE R BE L B0 R UL W] T 52 (Ba/ k) B 01T 4 FH(Bg/L) 5

S BT SRERGE (BFETHRELMKELL, 200 E.1 fik E.2);

e —HNEER y IR SEEEEE,

P ——HHNRER y AR R G ILE;

Y — R Wi E R

T — R EIER R PAAFR(s).

RN ESHE N W. fe.Y FEHAERKEBEATAZHAABER D), VRENENE M
RHA RAFFIET A BARFEEN , LATHRICA S R ERERNEZ .

Xt — £ U 55 B A E B9 y BRI TTAR I A XS I B R 2 MR L 3 (N L) E AR EC f e P LY.
TOfg — S AR R EH A —W XRIMETE W . 2485 0T 68 B2 Fhdk R o, B DL 3
B W EPRERENRER.

Ay (VTR IEBA 59 558 B A 1 S0 R e TSR A 3. MM A9 B AR HI B RNE R R R
EEBERE 1/10 5 1/4 DL EWREER A, EATHML 1/10 88 1/4 FBREKE RN,

6.3 EEH&E

KRB ERATT RS WHRAKRE AWERRL B G OERNF, LI R
R KV AR RARERKT . KAEY, WIrE, 1R SHKRE - RY . £5h5%, B
HRAARHE ST s S Y 0 A G B4 B BCH LD AP RES5 . 485 R 6 BT 00K R4 0 o LU e B e L BE AR
ARREEREFTEAFZEPHE EE . SHENEGENRESEHT v B,

6.4 FHH&FE

KA REE B B e AL T SR AT R T RS A R R AN E THA TR, RAMET
BRETERAR IR ZE 105 C T LER TN ET . ABHREIRE T, MIEERHES BT B
BT 80 C.Brb iRk . THRIG BORE SR PR S B 5 PR AR U B, 4 O RE & T R4 AR —
EREHEAMBEREPHTUE.

6.5 IHEH&EE

R TG W BRI & TR — L IRACHR S A R & A0 B L 7T 3R A F IR AL 8 =R e 2R 1%
BRA. KRB EZERETRRM. AR LM 5R TR R AL B B RS 18 FHR B 1k F k. &
MY RE KR IEFBEEFS LR ES RS WRER T MR EAE SERRBLE R, Rk
5E LR TR PR MK IR A & 450 CLHEREE T R+ ZH /et ERERASKRERS WK, ™
R B R R R AP IR BT R U A IR R SRS . IR B R MR e BORET S A
e o 8 R AR AR IR B BUR AL RTIN AGE 4 b %A SR AR BAL 3 0 o . A G B AY B b

o o0 AT ST A SR B R AR BN 400 C . XA HTBLAYRE S KL ET A 0.5 mol/L NaOH ¥
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BE TR i 9T 4ch 2 A B O R
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HEHRIC KRR E R, DU X 2 R % BB I .
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6.8 y iEIRE
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7.1 EMSH—BEES
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M x B
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} 28
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C.1.2 ZFEME y FBBE R (/o) MZIER R REWE R (/) B G RRBE BN
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Fo—— R Sl X 20 B 08 B R R 3

L — 5 y SRE R E B0 T AR AR EX (em);

L — Uy SHRGES R S ROE R (A C.1 Bis) , AN EK (em)

R A 55 TG T TS A A o T e D R Y T R

R 8258 T T TS A ) 281 B R e R R e R

B 3. L JE iR B PR BUERE 2 BE U AR AL VB 0 JLAT R T L AR S R R B C.2.2 S T I K8

EARTE
[T s

a

ag

BCl miE.ERSHENRMLALE

2435 B A 15 S O R R 22 L R X B L AR R y ARRERAE AN CL2 X R Hi%
FEAF a5 20 BEUR B R SE K
C.1.4  HisE B BRI SE =B 75 85 2 R 20 AT A 8 o 28 JB0 P 20 2 R e i ) R 4R 1 O T
A (SE PR L ARS8 B C MBI AD JEAR AN o SRR S —# y RER VS BB w5 ok B R Ry » BERRY
PRIR . 22 AH R 2544 T U B B NIR L 5 20 R e e L B M TR, B A R Ao, TR g AR T2 IR A A
MW R R F, AKX (C.OHE:

,=A,/A, cmenmnsimnmmemeenammasvmnonnll 54 %)

s

Fo—— & B3 2 B 0R B TR MR 2

A4 T B A i SO R BT A5 B4 Xt 7 0 T AR

Ao 220 J5E YR AU R BT 4% B of L e T AR

REHFFTAFEEE F, B8 F.-E fH&E, 80EHE Y BEUE LR MR ERER
TH F, fH.

438 S 2 ) S () 4 00 T L o R S B 07 1A OR A5 25 L R L 48 U5 L I8 S R AL 3L 7T LA P 9
HAEE v EB AT EH R OUT A T2 EIRE B RARE.

C2 ySBREYRYNRERASENANFTARREN y X FHERTEKEL BT H %

C2.1 XTHERSRBHBERE
C21.1 MmEFFRZFEFERATCEKAREM MWTHHCMITERN v FRARBH RBBEREEN
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FERE o 2R O TR B IR B AR R R R SR AR Y HRRBRE R,
HBABATEERYEN y HERBRBERLE C1.

C.2.1.2 MR% S SR % B UE B9 2 T4 ORI, AT SE R T BB 5 (/). SERINEE C1 Fim BER &
F /o) B B 90 S 6 (K BB BB 3% C. 1), WU IR y i, B S B AR a5
13K e/ o) BB 7 20 O U BB TR A 7 LR A 0B y il T R R B T o U 5, 28200 VR A
HIRE 7 SHR R R M (u/p): AHR(CHHE

(u/p)s =[L (u/pdemo/V —Inla;/a)]/(Lmy/V)  wweesssessisenenne(C.5)
X,
(u/p)—FE LB Z B IR B AR L v PR R B 55 R A AL R 7 K B T (em® /) 5
L ATy SHRE R R AR S A ROR B  E H EK (em) 5
(u/pdo—7KH) y FUEWH R BT HERER (em®/g);
m,  — KEFEE. B HE(;
\4 —— AR BAL A S E K (em®) ;
a —— R i T 2 B R Y B TR e WA A W B SR i R R W AR
aq —HERER (/o) EMB Y B (A 2 S IEE y & TR 2R A
my ——F SR BN AR BT R A SRR v SR B TR B B R 3 ()

SE. L2 ol BE R PR RS U200 B AR R VR UM R TT LA e AR U AR M C.2.2 S T iR A

RC1 yHENRBASBEY

¥+ = 73 £ # 2] it £ 7K i
RER (u/p)/ (u/p)/ (ul/pd)/ Cu/pd)/ (u/p)/ (u/p)/ Cu/pd/ (u/p)/ (u/pd/
MeV | (cm®/g) (em?®/g) (em®/g) | (em®/g) (em?/g) (em®/g) (em?/g) (em?/g) (em?/g)

0.040 |3.458X107"(2.076X107"|2.288 X 107" 2.585X 107" | 5.685X 107" [ 7.012X 107" | 3.629X10° |2.683X 107" | 2.485X 107"

0.050 |3.355X107" [1.871X107"|1.980X 107" |2.132X 107" | 3.681 X 107" [4.385X 107" | 1.958X10° |2.269X107" | 2.080X 107"

0.060 [3.260X107"|1.753X107"|1.817X107"(1.907X 107" |2.778 X107 |3.207X107" | 1.205X10° {2.059X107" | 1.875X 107"

0.080 [3.091X1071|1.610X107! 1.639X 107" |1.678X107" | 2.018 X 1071 [2.228X 107" |5.952X 107! | 1.837 X 107" | 1.662¢ 107!

0.100 [2.944X107"[1.514X107"|1.529X1077 1,551 X107" | 1.704 X107 | 1.835X 107" [3.717X 107! | 1.707 X 107" [ 1.541 X 10~

0.15 |2.651X107"|1.347X107"|1,353X107"|1.361X107" [1,378X107" | 1.448X 107" |1,964X 107" | 1.505X 107" | 1,356 X 10!

0.20 |2.429X107'|1.229X107" [1.233X107"|1.237X 107" [1.223X 107" | 1.275X 107" | 1.460X 107" | 1.370X 107" | 1.233 X 107!

0.30 |2.112X107'|1.066X 107" |1.068X 107" |1.0702€X107" [1.0423X107" | 1.082X 107" | 1,099X 107" | 1.186 X107 | 1,067 X 107!

0.40 |1.893X107"|9.546X107%|9.557X107%|9.566X107% [9.276X107%|9.614 X 107%|9.400<107% | 1.061 X 107" | 9,549 X 107*

0.50 [1.729X107"|8.715X 107 |8.719X107*|8.729X 107 * | 8.445X107% | 8.748 X 107* | 8,414 X 107? | 9.687 X 107* | 8,712 107*

0.60 |[1.599X107"[8.058X1072[8.063X1072|8,070X1072|7.802X1072|8.077X 1072 |7.704 X 1072 | 8,956 X 10™% | 8,055 X 102

0.80 |[1.405X107"[7.076X107%[7.081X107%|7.087X1072|6.841 %1072 |7.082X 1072 |6.699X 1072 | 7.865% 1072 | 7.074 X 102

1.00 |1.263X107"|6.361X1072|6.364%X107%|6.372X 1072 |6.146X 1072 | 6.361X 1072 |5.995X 1072 | 7.072X107?| 6,358 X 102

1.50 1.027"><10‘1‘5.1?9><10_E 5.180X107%[5.185X107* |5.006 X 1072 | 5.183 X 107 |4.883 X 107* | 5.754 X 10™*| 5,175 X 10"

2.0 8.769X10’2‘[4,442><10’2 4,450 X107%|4.459>1077% 4,324 X 1072 | 4.480X 1077 | 4,265 107% | 4.942X107% | 4.447 X 102

. F#PATHE BB K T National Institute of Standards and Technology report, NISTIR 5632,1995,
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C22 :FLHBESE

C.2.2.1 Jy BUiys s 7 50 o PR L B0 AP A O LTS AR 9 TR R R/ O 4 BT R B —
RE S FEAH 264 T DU B WA IR B E AR y AR AR B (C.OH L.

L =InCA /A /[(u/pdems/V = (u/pdim, [V]  eeeseneseesesninnn( C.6 )
HA .
Lo BESMHT v SR SR B T RO BE L B0 R JEK (em)
Ay XY R AT A
A, X EERY B 2 W R e TR
(p/p)e— X EFH R 2 WA y FEWEH R, BN T ERER (em’/g);
my X ERYRE2WEKNRER, LA NI ()
v — AR, B L7 K (em®) 5
(u/pdr— X EAY R 1 WER y FEWS R RO F I ERER (em® /g) 5
my —MERYR 1 WEREER. REIR (.

MR y B, RS L E ARV EE AR EX y A FHTHRKE,

C.2.2.2 FIPIRP TS B FE Y, /K A FeCly KIS, WS &% B C.1 FimL R

BE
B hn
A

Bt H

16

49" Eu S0y 38 T B RR L B M TR 340 B0 @, 0 .. T A TE ST M 6028 e 4

AMR B Eu 5 W06 AR, B2 (] — 3R 00 2% R RE AL B B &, 75 B AR JE A i i AR, 4 R A
DREHR(CDIE L.

L =L *In(A;/A;)/In(a,/a;) S G O
A

L —— 40T v S48 58 53 BE A B 00 T 490 I B L S48 0 T K (em) 5

L — i y SHEE R R M BGEBE 85 , B 3 JE K (em)

A SRR 1 0

A, —— X ERY R 2 08 e ;

@y ——FERE B T TE T 0 R S R R e T

@y ———FERE B W 0 A 0 200 B T M O R R T AR

SRR, Eu BRI Eu BIRA — & BRI, SRRy fEERIEEAL B, KE AT EE S
RS A y T THHBKE.
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Mt = D
(ERHEMR)
GEEHSIENFSEMELE

D.1 FEHEMBE

R G AN B8 FE TR S BRI (N R R ST RORER y e FRHAM S v R F AN RBREHAE
AT BE 7 TR I 2% AL 7] B 4 R T 9 SR A — > SR o S P I B B O o SR 4 R A T B m R 2 #) R
F. —BWOAT RAEEEE y BHREFERMARKRI RS X KMFFEHMBL.

A 350 38 220 R R 0 R e 7R T B o i R A K e S 7 PR B A R O B A SR e, T
VAR T BRI AR m A AL B E R (A0 15 em DA ELRTF 25 em B, 77 LUA SR A5 & A D8ORS AR 0 %) 5 A
22 B 1R 5 155 43 BT R 3R AORE X L ) PR B 5 R R A AT R R AT A M NLN v AR SRR, {H
A BT AT e S M AT X AR R B IE

D.2 HEHEMEERTFTHHESZE

XA EMELE T LI AR v R, 0% Am ' Cd, " Co, " Hg,"" Cs.* Sr,"* Sn " Mn,* Zn MI* Y%
HRENNEMVE EWEBESWR.BER SHREE WXRME. HE MR ESEEMER &4 T
B.GESmENE MR E XRMKE. miEMRMEAFBTTURBCERBMEUE: ., MET
e e, AT LU AR N EENE FRESHENESFHFSHMBEERFHEASK T HE T X080
y SR SHMEERTF. RN v HERMPETHARLF, EEFEEMERR. LK
SRR HRRE y BRI AR « MEBME: ML, AURERE R #iZk. XHKE
BIE, T LU IR FE L.

D3 HEHEMEERFHRXEAZ

D.3.1 MRy HEMERBH & BRI —MRE v AR E SIS ER T8 iR
] — RN RS v IR BT8R — R EH W] LUR R T8¢ & 2R F 20 B 60 20 B IR A 22
B EAHRAKNERT. 5B TUERELHOME DRI y &, FREMHE y B8 3 XA4HINK
R IR B R S RER X R4 . i S S MINBIER) v WAT B BN y HEWERFEHEmEm
MIERCE ¢ . TREZ N y HROFEHEMBERT F. %KX D.DH5H.
F,=¢/¢ vrrrsrsns s e (D] )

A

Fo—fFaHfmMBERT;

€ B IR B B AH AL Y BE B ARE

e —— RAFFE M0 e R R

BAERBERNBEEND SR ROEEMAX y RO R LR, W EN F. RERK. 1o 8
AHEERA 2%,
D3.2 XMDDMEHELFLEASBEAWRTZH, —HBrRETRAZL, — B4R v REEZH.TF
R S T (D.2) F B AR S S A ik DA R R 22
D.3.3 #l&& T HEE v SHE IR R QR (ER 3 .
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il & FEHERF SIS E R A B RIE AL SR, bR & R A JL ] AR | /)y A i B N
FH R B AT] 5 BE 5 4 ek L 9 o R B8R B AR (B0 R 2 F0 , B O 1 R ) — 9 B 4%

ARSI B AL C LR & AR UR 35, 75 BE B 4R I 2% A Bl 2R 1 8 D ORF & 48 2R v] 22
B W & 5 TR v :

HCHuBEMDMNBESM VARG v b EmMla. Ma, RHENA LS JLBFEEMELME e /en
5y gBEXEME. AFERFESHENEEMERMSKE y &R CADAE AR S5EEHR—8
TR a'/ay (EBRF e /en') -

A DDWE F; H. 0 F; HHEMEILFI AR/ ZE C L8 ERORE vy HERBFFSHEMEERE:

’
Ec ac

F,= sessmseanl L2 )

Ep an
A
F; — MM EILAIA/D E C A B EFORE y SR ERE
ec —HCHE L, FEE y HREHE;
ep —HDME L. BEE y AR,
£ C L E E A £ 5 & A8 AN 20URL B e i B
1 D {7 8 b A6 FF 5 AR AR R B0 e i AR
ec/ep MBORILE MK NEERS.
EREBAHBIERE TIEEM y KM ILEMNIRE.F, HTUHE lo WAHEERA R 1%, WA
5 B 2% R TR0 X I BE R — SE M T

!
ac

I
ap

D.4 FHEMEMBIERTFHER

XEREPRELREINELIRELRIFERENERERBE . fli. B RH"Eutr
HER AT R 2 X FENRAZFRESZE— " Eu K¥E, — " Cs 4R ¥, LA X —"Eu &
EF—A"Cs U, RIEE UM &G RN SRELSREN—F. BEMFSHENBEFEDT .
a) FERCRZENE C AL HIREC Eu Al ¥ Cs (KIE v 5 ; 75 T 2 88 £ & AH I3 1E (9 22 PR 4 0 2%
fiHE DAL 25 cm &b) A BIBRBUZEu M1 'Cs IR y &, XBE CH DU BESIRELIREN
LB R,

b) R C{rE Cs fRIEA D {18 Cs A 661.66 keV y SHERM S REWEHE, HHEHN e
(661.66) Fl e, (661.66) .

¢) Kii CIEEufkiEM DMEEu qli&H X y FHELEEmA, 2HEH e, (EDH
@ CE ) o

d) FRELREALEMUCHMDAE F4HH Cs RIEF" Cs sIRH £ REIE R e, (661.66)F
£p (661.66) , 3R (DB RE My .

e (661.66) , e, (661.66)

* e, (661.66) e, (661.66) sreesesseeee (D3 )
A
My — BRI
e (661.66) —FRME LI FE AL C LA B Cs RIRE 2 REEME,
e (661.66) LB EAEMD LA HMYCs iR RIERE;

e, (661.66) ——C i B Cs fhIERY 661.66 keV y B AT 2 REIEHEK;
ey (661.66) ——D fi B Cs SHIRHY 661.66 keV v FHEH S REEREK,
e) FMMWELREARM C.DME LMK Eu WEMGEMN v ST& s SiEmA L,
18
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ac (E)/an (E)) IR y HRFESHMBERK Fo (ED) ERXDOHEALREAE C Aif
BEE P Eu (hbrfE y SIS MMBERRK FL(ED:

aC](E,-) acs (E )-|
My P (EL) waissssnsrsonsmnananasit TIY )
aDl(E,)/aDz(E)J woe

FCE(E£)=[

bl P

Fo(ED)—7 Ci 8 Eu kiR y ST S MMEIE R

ag (E)) — XL C 8 F&4 H 67 Eu (RIRAR v S SaEgme;
am (E) — eI D A8 L4 H A" Eu SIEAHR v SR 2 6EEm A
ag(E;)—7% C LLE ‘Eu iE&H X y HE& E“J%ﬁéﬂéﬁﬁ{,
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M R E
(TR R
EYERNTHEL RELRMRELEEANEREEEE
El BFMAEYHESNTHEEILEEL
RE1 ZMEMERNTHEL

&% | TREFE | THE “*$i%E# B | TE¥E | TRE “@Fzﬁﬁﬁ
3K HLFE T 1R 1:10 10 S-2 WO T R 1:17 17
HE b HEFE T 4R 1#9 9 HE b ¥R R 1:10 10
8 HEFET 1R 1:5 5 FEE WORT 1:16 18
HZ b HEFE T 1R 117 17 B U R 1:6 6
i HEAE T 1R 1:17 17 NE Ve R T M 1:1 1
2 BLAE T 4 1:11 11 %S BT 1:1 1
® BLAE T 145 5 P BT 1:4 4
Kok BLAE T 1:1 1 4R W T R 1:4 4
4P BLAE T 4R 1+4 4 fa WORT 1+3 3
e AT 1:4 4 A5 B HEAE T8 1:4 4
¥ T AT 1:3 3 $3 HERE T 4% 1:8 8
K AR HEAE T 1:4 4 5 AT R 1:6 6
L1 4 LR T 4R 1:3 3 HE LR T 4 1:1 1

HF i

T HEFE T 1:1 1 LN HLAE T 1:5 5
] HEFE T 1:3 3 s BEAE T 1R 174 4 4

E O ROK PR VEWREMR S ARRET TH, BB FLUHET,

2. FPHUE R E AL X TR — e R PR R AR A R AR R E TR —

EE RS,

E2 ZFAEYHEMBKELILREE.Z,

RE2 SEWMEVHRBKREL

5 AL wgﬁfﬁﬁ &% ! PRt mgﬁfﬁﬁ
CESGR) 1+ 38.0 0.3 KK : 6.5 15
BHGER) 1:10.0 1.0 N 1:17.0 0.6

IHl 1:9.1 2.1 TE$ 1+ 23.0 0.44

¥k 1:12.0 - e 1:13.0 0.8

20




GB/T 16145—2020

x® E.2 (&)
25 WAk i &H RHE i i
kg kg
4 tn 1:12.0 — I H 1:4.1 —
W 1:18.0 0.6 Fn 1+ 56.0 —
LRE#E 1+ 38.0 = Ik ED) 1:7.5 1.3
SES 1:9.2 1.1 B R 1:7.6 1.3
A 1:5.6 s 1:15.0 —
e 1: —
+5 —
BRI i =
TR 1.4
7K 5 k)
KA (8
R

TR (8D

TR (FE ) 175~225

447 225~325
BRI (L) 175~225 HEOoH 225~325
) 175~225 ifif £ 225~325

F 1. FFEIER B IAEA Technical Report Series No.295(1989) ,
E2: RTEEEYREFRTTREAS IR KPP SHORSARAER, EEEmEE CREEERL.
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YR y BT T E P AN TRTIHRER Ly HEFIFLF.L,

M R F
(FREMR)
EYHmy BBIMAEPEENTHTRAERER Yy H&

FZF SYHERYEBESWHAZIEENTETHRZER Y 514
| BER EHILE B2 ] fE & KGT L& S0
' it JL> ® ! ; =3
BE TR ;
[ keV % keV % d
2% Np 315.88 1.3 2.35
19 Rh 319.24 19.6 1.50
SCr 320.084 9.85 27.71 “Nd 319.4 249 11.06
23 Ra 324.1 4 EFEU
2¥Rn 324.1 4 LU
2R 831.8 3.3 e 2[R S5 U
254 Py 831.8 5.7 AFHFEU
' Mn 834.843 99,975 312.5
o 831.8 3 e 2RSS U
28 Ac 835.6 1:5 2 /> Th
2 Np g 6.3 2.35
2 Np 120:7 2.3 2.35
2k 122.061 4 85.59 271.84
222Ra 122.4 1:1 A 2 [R] 25U
29Rn 122.4 1.1 Mz 25 [R]85 U
% Co 810.775 99.45 70.78 23 Py 806.2 3.3 Az 22 A [FE] 26 U
_ 1 099.251 56.1 44.53 — — - -
JPFE
1 291.569 43.6 44.53 - — - —
1173.238 99.9 1925.5 — — — —
“CD r
1 332,49 99.982 4 1925.5 - — - —
24y 1120.4 13.6 FERHYFU
5 7n 1115.546 50.4 243.9
8¢ 1 120,545 100 83.80
128 g 720.4 56 12.5
3 Ce 722.0 4.5 1.40
724.199 44 64.09 124 g 702,78 11.26 60.2
95Zr
127 g 723.0 18 3.85
22 R; 727.17 6.5 22 ZEHH 292 Th
756.729 54.3 64.09 MO0 751.79 4.41 1.677 9
lom A g 763.928 22.4 249.79
% Nb 765.8 | 99.8 35.0
R 768.7 4.2 A 2 [R] 24U
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£ F.1 (8D
- 28 KA A il TRBER BEE EEILE o
- keV % d keV % d
193 Ry 497.080 90.9 39.272 ugoy 492.29 g1 2.23
126 G 656.2 2.8 12.5
657.749 94.652 249.79
17 g 661.66 85.0 10 958
B3Py 880.8 13.0 AL U
llﬂmAg
884.667 73.4 249.79 2ipy 883.2 12.0 e 2 [F]25°0 U
5ge 889.277 100.0 83.8
1 384.27 24.7 249.79 — — — -
125 g 600.557 17.8 1 008.1
127 g 603.6 1.2 3.85
192 ]y 604.414 8.19 73.831
602.72 97.92 0.2
248k 13 Cy 604.699 97.6 754.2
126 g, 605 2.4 12.5
1258 606.641 5.02 1 008.1
1 691.02 18.8 60.2 — — = -
1M (0g 176.75 13.2 13.7
176.334 6.89 1 008.1
* Mo 181.057 6.03 2.747 6
0By 423.69 3.15 12.751
a1 R; 426.9 1.9 A g AE U
427.889 29.33 1 008.1
21 ph 427.1 1.9 Az g A E 25 U
0] g 432.55 2.99 1.677 9
lzﬁsb
124 Sk 602.72 97.92 60.2
121 gy 603.6 4,2 3.85
800.57 17.8 1 008.1 190 1y 604.414 8.19 73.831
134 Cg 604.699 97.6 754.2
128 g, 605.0 2.4 12.5
635.895 11.32 1 008.1 9t 636.973 7.12 8.021
20 360.0 4 FFRFEU
181 ] 364.48 81.6 8.021 Mo 366.421 1.22 2.747 6
2Py 369.8 3.4 e g ] 258 U
13 5h 600.557 17.8 1 008.1
12 Gh 602.72 97.92 60.2
Lt Cg 604.699 97.6 754.2
127 S 603.6 4.2 3.85
192 604.414 8.19 73.831
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£ F1 &
126 G, 605.0 2.4 12.5
12 Sy 606.641 5.02 1008.1
604.699 97.6 754.2
aig; 609.3 41.2 24 25 4 7] U
MGy L i 793.6 15.9 1.25
Lok 795.0 100 4 R R U
795.845 |  85.4 7542 = An 795.0 3.9 $ZEHF S Th
24 Pa 796.5 3.9 EEHF U
100 A g 657.749 94.65 249.79
HiCe 664.0 5 1.40
L 661.66 85 10 958 T 665.0 3.5 1.25
R 666.0 2.2 A ]2 U
125 Sy 666.2 100 12.5
98P 140.466 88.96 2.747 6
L) 143.78 9.7 2.57X10"
" Ce 145.444 2 48.9 32.5 ¥ Rn 144.3 3.2 FTEWFR U
%3 Ra 144.3 3.2 FREHFRSU
Hiw Py 149.7 24.2 1.25
2 Ac 129.1 2.1 4 FHF Th
" Ce 133.544 11.09 284.45 #py 131.2 20 HEWF U
¥Ca 136.474 3 10.58 271.84
Vs P BT RO OR IR T IRCT BE M AL AR AR AR AR B P B B R W S5 PR ), 9t T A HPGe
y BT BRI E YRR TRy AR RN T REEM TR y HE. ENMBEAENENE
HEERMZE AE £ 5 ke VIR LA 2 EH =1 diy BHILE=0.01.
E2: RPUUUTh TREEETLHERET LW HSREERE.
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S B BIR B 8 B S AR E
% %
IR ¢ 0.1~20 5
y RHILE 0.1~11 <2
H R IE 0.1~5 2]
&M LE 1~15 <3
F 0.01~1 <02
MR 1~5 2
TSt e 2 B A 1~10 3
R ah FR & 0.01~1 <<0.5

¥ BIERIF T IAEA-TECDOC-1401:2004,

G.2 IWEFETEZEH

G.2.1 @i

Pl1 Wy gL ELHRIT .

a) HAR.FHFRBRE A% (HPGe) y BEi (L (X 2L 150X #47 v it E . FHEAR v &
KEERMIRER S R ZE TR RS
b) HRBEERENT g EEBRA 7.9 emX 1.0 cm WEREFT T . BRELLSGH TR, OB,

¥y AL I i 4 5
c) %ﬁ&%:w}{;
d WEME. K BEERE;

e)  ANHE BRI X AN B A SE BE R IE S TR G.2;
D WFESGR . NEH BEEGEERE)A=".1 Bg/ke.
B 1 WA EFEITELSRYFE G.3,
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RG22 HEUBRKSMPARABEMNRERLEL

A E i T AN R S B
5 A 2 B3R R S BT *E?/q:ﬁ
BE G T 1% ] P R PR A AN I (R AR R T A A
(:‘ﬁ B 4 S BT B AR 44T T 2 .
P B i A 5 ETLARTAI S8 X REAR B 7T 1L 22 B8 R
BE i e g8 {8 H
ML E e PR 7R ol 6 AL O o g £ A 3
(;;ﬁ) {38 s b F LA R T T AL TR | 2.8
B AR AR R LTI R 0 2 57 BRI B TR B A 2 57 A8 R ok
”jz SR B 20 BB G 0 i 2 0 FEAE B OE MFEEX AT, 7] 2 H
;;ﬁ W R A T M kR, T 2 WL TR )
um H % 1 B RS R B R AT A 1.3
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