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Analysis of Oxygen Concentration in Boron Target and
Study of CPAA

(In Chinese)

LIU Guangzhi TANG Guoyou CHEN Jinxiang WU Jun
ZHANG Guohui ZHANG Yong
(Institute of Heavy Ion Physics, Peking University, Beijing, 1008712

ABSTRACT

Using Charged Particle Activation Analysis (CPAA), the concentration of
oxygen in a thin boron target was determined, and the method of analyzing the
thin unknown sample in comparison with the thick standard was studied. ‘He
particles were accelerated to 8.0 MeV energy by 4.5 MV Van de Graff accelerator
to irradiate the isotope '°O in samples and the artificial radioisotope "“F was
created by the reaction '“OCHe, p)®F. The B* radioactivity of '°F was measured
by the high resolution gamma-ray spectroscopy. By comparing the radioactivity

of the sample and the standard, the concentration of isotope '°0 was determined.
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ERETRALGAET AT, SEERE TR BT ERM. EE
RTEABIN S, CPAA (HHERTRILAN) & —HEE QYR ik,
RIEMT C. N M O SRRERERETOHMBRS R, —RENEEG S
FRAERE B AR LRI, A SR A, AERIABIR R O R BUX ., R
FESTRR CAE T, (EAER Ee bt ) PR BEE , T4 R A AT MR 2 R 5 S5
B T IS bR ST R B A T R, AT AR RTEAR. BA
A EEE RS BOSR, RIASETRHER .

BRI LR AR H B S RS, TSR 6 S R SRR
MFFREREE. HFEME (o, o), (n, p) REWMAREWHR, FERERN
FEHETEL Ta AMEOWEE. ERLTFEELEPES SR, EHLTSH
B4, mRdshsE—e/Ne, MHOM (n, o) (o, p) REMBHXHN
BN SR RANTR. Fibd SRR L MEMT o R FaR.

AR “OCHe, p)°F HURRE, RAFMBEHEAR Y0 HAR, SREMAER
%5 8.0 MeV B *He AL FEATHE G ALO, M SHIEH 190 BF, LIRS
BEOF, BRUPHEERMN (PR—N0p) RREE. RIMBFHAERT F K
I, AR O AR,

I TAL U S AR R R TS T, MARYT —BLHFTHOER
B TR A RE R

1 SEWHE

1.1 CPAA A%

R TS REAOBRERSTHEM LIERT 50 £RFH, XM TR
EHTHELRN, EBAHEEFRHCESE. FIHESNES R TR—
ERE (KTEEERNARNE EHEMRIEZRN, REHE R A SRR
HHEMEFENREE, ATUEH#ES T CENMERRE. IRTHMEHNTE
{5k, ich CFAA. AT ERRBEEEAENERE, TYRFHIIEER
EERN, SREFELEEHANBSEEZE.

CPAA R—MEBZYEIR A, HRHAESAEN L, BERAKER
RIBTHEER (W 10 BEF 10728458, ZEHMASE NS TEMELERMN RN
&, CPAAFENATHITC NHOEEHRERGFNHBESR. X7 HMN
H, CPAA RBIFHIERITE, BA:

(1) S5ihF4#hEMt, CPAA FHHHESR, TTU#EHR—HF T e s
e, A, REFEPRERLEIATRAIRE, MRIXNLLEAELTER (C, N
MO FHREE. .

(2) CPAA PHEHFN MBS RN ET AN RMFE P SE LK,

(3) RHMEMERNEE, 84T HRARENFENSLENENNE. EHR
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B LT T, A UHE LRI FItEE, iR,
1.2 RSN FEENTH

(D) MFHR, REZmMEEINFHBEN T RN TERBS, ANFRTREEA
E, MM RNBE D (E,), WHSHEEENETY.

P=o(E,)INs
Z5t ¢ ot M RE ST S, B PR T RIS BE R Y .
A=P(l—-e *y=0(E )IN;(1—¢*) (1
AR RIS, A R TR BER R,
(2) N TER, ATAPRTERNBTREMBIRRER, FUSNAHET
T ARFEREARNREMNE &E, fBEAMNR FRBHET L GEHELD
W, BIEBASK T RAGAEREEENEN.

WER-BRIEETER S EVEEELLE. EREx > x+dr RHUEEN
d I, NATmE RN

dP = o (x)N, I(x)dx
dP RiX—HMERMHEKENTS, N ZERUGBHARKORTE (BHE),
)Moy FRRBRAFH TEx LR FRBENENEER. SH~8N

P= Idp =N, fcr(x)f(x)dx

ke ANSHRCT Y R P e R SRR AREL, SR TR N R E, .
LLE AR, W

_ " dE
P=N, f n [(E)o(E) Ean.

(AE /dx) ; R A E IR

RUFFHE RS (i /E, SEhRURTEBRNEE A,

A=Pl-e¥)=(1-e"*) N, Jj "IE)o(E) dE

(dE/dx) g

(3) M FARER, RARNSHSERNEE ALO, BIERE (MR O45id), &5
HEENRS B RHE (HEE A Rid).

—Hk, ETRYFEMMEL, BMASHEENEN, W THERIETFREAE
AEwb. BEEREHEFHHETEAGSRTFERHR S MHE R BT, AEYHRK
KHBFEE R WEEAE THBEELTLIRAD. WBEEHE R HE, AHRTRESH
LB E, VT, ABREER, TTHAAAKTRIER K. FIAEREST TRIM i
B, °He ASTHI TRERN 8 MeV I, 7R ALO, B PRI EHE R 31.77 um, HE
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H 1.3 pm. REBRHSAEEATE, 43177239 pm TENF 99.7%HAG B T3 H
FT¥, MAFHBTRRXMEEAMNER, GECOEREE 0 (PHe, p) "F BEENKMKRNY
B2 MeV AT 7. EAEBRITHRRNMFEETRERN, AHRFHBERLAT 0.2%.
Breh, BATATLLGARAS B TIRE 1 A%,

4y BSHARAE AL B ALO, MRS "B AAR (1, (2), B3

_ dE
—_ j"‘O —_—
(I=e ™), .[; o(£) (dE/dx);
ol (1— —e 4y
FIER &t iE) (B REARAT IRD D,
1B HO R St ad TE]
AFETEBESEEE RN RAEHE, BRES "B HEUERRRR,

—Aly
I(l—e )Z{UO'(E)(dEIdx)} .
o (1o %) g o ¥

Ng = —5X Ny

A o

NSA_

2 SR SRMA A

FIHBE R "YOCHe, p)*F, EIRAFEBFHERAH 4.5 MV B hEE 4
8 MeV HI He RiF (RFAN 2D, & GHrEEFMm ALO, (3.852 g/om?) MfHH#
B B (150 pg/om?) PHMEE O, PR E BF.

At CHe $ITRER D 8 MeV, 5 %0 KA R N RN E L K (494 350 mb). e
HT2IMEREENAFER L, RETHEXMER. A THARERR, 283 L
T —450 VEISREE, BT IR TR K. X RS i 5O AR o PR AT A
EEAT TiER, MMSBIRFERE. RREFY BF fEREh 1.83 h, ELHAfEE 2
F3ANEFHN, HSTHEERRD
MWAME R 75%~88%. 1T
& B SRR, ST (e T R A
14640 s, HRHED R 775 uC: SR S " )

TR B S ALO, RIES, JFA e N ST
’a‘?ﬁﬁﬁ, fEtEEg 270 s, ® - \ T

WA R 11.2 uC, —l

&E\ZF% 18F Eﬁ*fﬁlﬁ?ﬁ& _Ii_f r’+~f B
%, EFHT 183 h, KEET, ] ’% L as
STHE. "F REMERTFER Cowmne T

MK, P EA A AR 8 -
v B, P G A R 5 S i B
v B, b rIREEIINE, WE B 1 e R e R




BEFERFFEUNB B — R EAREAERE . ATHREAR, ZHESFERKARH (L
B 1. SAERNSTRESBES, FATHRINNFERNAE . R “Co M Vs
RS ER RIS H TR RZE, WETREEN 0511 McV N v HEMENE. BT
KEMHRAKLASHATHRIE, £HNGERNEUNERRE, BT HERNEE
MR, B TIRE, WBEERN, B0 0511 Mev ] v SHEEETX N A RN
EEAEFE (100s MitE DA F 11,

3 SKRERS

BAHEPMA R EE G BEX AR A SRR, AE 2. B 3 aTLHFH,
KPRt ALO, R B MEURA D AP RMEARANELE, RUFTHHAENE
TEE. BUTEELAMNE, LEREEZNKRNBERFLTENA 205 min, XRBEHE
HEC: THRELRFNFELRNN 1830, HNMEELRTEN *F HEFL,
"C R ¥ B PCCHe, o) "C PR, T 2C & E SRR E RN CO, FhnE R Py it
B UC BIT AN MIEAR. BEARHEES ALO, RER, SEEH, FHAFELEN
ffajsE, Ll "C TR S B h Lk,
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HF"CHFIEME "FHEEHERE, 2TEBKMEEEG, "C IR
ALAZRE . BATHL 12 000 s LU (£ 2 A F L3 80) W3R ki “F s, 8
B 0B $E AT 4RI 4,=2059 Bq, ALO,¥ERATE HAHER 4,=9997 Bq.

FIH Trim 32711 8 ALO; XA FIRE R *He ¥t 7 B8R 1F A4 (dE/dx), R34 240 1°0 (He,
p)F RINBEHEMSHINEEE e (E) LE 4. BAKRNNEERERL, T
DAESTBRHENESEEENTUMENEER.

SARLRERBXHEER YOCHe, p)F REBHNEERE (K4K 5%). &
RKERAFH FHBAXMBRERE (RAK 2%), EARERE. FTEFRESEERE.
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BE 1 ASR(dE/dx), IR EFR B R Z=WE D (EZRADT 1%). BR v HEER
FEESE R, BRGOT He T HATHETRERER D (K 30 pm), FATUAR
W EmR/ . BEBHATIHER, FRMERPEIREFREREAN 9%.

BAR 3) FHHES "B EEETAEE N, 783108 (X107 em™), &
METWE N 0.4+0.9%. RINT
SRR AT T AR B i, X
R—MEEENFE, —BHITE
BONTEERK (10%~40%). . s
B HEF iSRS "B FH ] ‘ HIA M A
BA 8+3%, BiFEHEEASE
TRERFTH.
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M EEME, FFLUNEWP e " 10 2 ® “
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CPAA BB THLWHEBEPES
B, AT ERE2E UG Bl 4 B RN SOCHe,p) F RIS R
LR 5 AR B B A — B )

(, mETHATESESTNTRAE.
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FEHR TR .
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