H19% %11 M BEREYESEY A Vol.19, No.11

1995 £ 11 A HIGH ENERGY PHYSICS AND NUCLEAR PHYSICS Nov., 1995

s FER TR RS L BB
YRE KRR IEX

(FPEAFRHEYRTRANAS Jtx 100080)

#HEFE BREAF
(EG&G, Ortec A FAHtRUMSELL)
1994-10-20 W

1 ®

ARER G EBRERERAETEER, A By #BHERE, NiHE
LB ENFA BRI L AAVNENZI L TEBE Y EREE, #3
hv=1510995.3410.69¢V. ZH.THRELGHBE, B, ABLFHHILRE,
EeFRERE, £AE, AEFREL L.4ppm A —Z.

K@i ERTER, B TEE, R E.
1 5 ¥

AT FEIEER m, B/D _FE A H, % 510999.06 (0.15)eVil. HiEH
BYERB CTP i, FRFHEFHREMASD. FEFERIBEEIER FHET,
WREY » FEERRETREX —41RNER. SR TEEp-PsERMN 2y R
2hv HIE., B FHREBZEFERELR: .

2hv+ B=(m + m,)*, (1)
He B=6.80eV ZETHEPs WG, (m+m)* ARE, RETHHESIEE. 7 Ps
B EE A BzsiER T, RELBHHLEER (m+m )HELBER.

RAME AR ESEEER p-Ps WA TS HKWE 4, ZE30# (3] ., RnfmE)zL#E
BEIEUIE p—Ps BB 5 Sk Bk, WRE p-Ps RTEER HEIM &4, EEERE
CRu KRR, FEEREE (2.5¢V)IKE. 7630 (4] B, FHEAMERESH I 4
BEEARAE, SRAMSN A, HIEEERSH 0.74eV, HRXAK p-Ps HEHEE
BES, HRBESBEMALR. A4 [3,4] KRR, F 8GR e E) S # AR5
{0k p—Ps HH, A r y BEEARYE, RAWIHERE, BB THHSR.

2 £ I
SRR AT ASHEEESERE 0. 1g/com’). TRPRES lam, AV 1

* PERERALELRE HEARPMEESRE.
987 — 990




988 H E Y AR5 BEY H £ 19 %

XFEHTF, EH Fet FASEBRKRE 27% SR TESHE FHEE o—Ps, HF 80%
FERE P R4L N p—Ps, HFMYEME N 30ns. BH TRASERK, 85 R1H ¢12mm x
Smm.

EHFEN 2.3uCi ®Na, #A ¢3mm WEBHAGEE S, SERRAE SuCi Ir HH
£ $7mm WM L, EE2Na BEE, -BEAREL. BEREATHEANEBEY
B, FHREE, HHETESEHMANE XP2020 F, WK T A . HPGe HEW
# CPEA, ¢25mm x 10mm )BERER 44mm, H#iZk5 XP2020 (LR ES.

FEHBEFELZHNAE 1. HPGe M3
WHESS MR BAENBHENY—B&Y
B b R T B AR A B A, W OF BT
B % Ay ik (8 [8) 4 8 0 2ns), BRAE AT %
SCA3 %4 it e &1 10 — 80ns, MIMLiEHET
p—Ps HEHl. HPGe BB I8 8 — B % Hifw
BHOKE BA, EAEEERSTIE $iE
SCAl #EREBI270 — 630keV, #H BA I

B B TR 8192 ZiEErh2E MCB HEEICFILREX B »
i, {HSCAIl ZHiH SCA2 RFGEH, SCA2 IREH M T S11keV AEME, HELH
L BRETA BOERA P y BEME, {HAEFEH FEREL LI, Rii SCA2 % SCA3 K
FEEH, HRRFEEUT-KAS, BRERALSE L EAEPIEN p— PsER y fhi%.
ZRFW, WREXBREREEN —-KAS, (MESHBERENESNTREERS ™
WHEBR. LR GRER 4 HHAE 500 keV AM44 1. 1keV, N —BBARERERBBFERS W
SCER [ 6].

HPGe F&  yaomme

o-

SCA1 |SCA§
270—630keV 511keV

205KeV 4 ke

108k 468keV 604]{9\7
_ ‘} f[ ﬂ B P @ev

104~ ‘\-—'&.._, l n l ﬂ ﬂf
| il

U

—

0 2000 4000 6000 8000
H (Ll =52.7eV)

B2 '"Ur+p—-Ps iy B
FERR IR EIER BN 2us, EEABOKEME, £ (B 50 — 60 i )z
MEBABRORERBIY, 856 %%, Hb2z—a"FTHE2.. BHh/Har 8 &y 45t

SHREE, JONERRES IR [6]. APEA/MT p-Ps 2y ERER, EHER
ERTEMBTHEREGBEAR. REENTERE p—Ps ETFHFIREN 0.07eV.

HEITH




Fi1H ZRES: #SuTRRERENERNOIHME 989

3 HELSMFWELR

OBIEAMTER R A, L ORR [6]. B r B y BRI AL R
Hegihg, p—Ps ERBS/MIBIER GERX®R[3]), —HLTRAMIES NS b,
RREE 3. B3 4 316keV Fl 604keV FE AL HER X BNR L, HAy HE A58

T T A T
+10F —
3 .%a
— [ 104 M, f’*
g of £ A
\J » #3‘ b, * e \/ U \
. 51 . %)
b lf,,a o l |
L 1 L } ) 1 N
0 2000 4000 6000 8000
M QO =52.7eV)
E3 RS
@ 295keV; * 485keV; ®  308keV; O p—Ps; —— 316, 604keV;

+ 588keV; @  468keV; A 612keV.

TTEMAR BN, Ir 4 468keV y I p—Ps FE B MEE, BAIH . WER, AEER
W BE R LB AR, B OB X ETE 4100 — 5400 ). i+ 468keV B S TE I E
XX IR R MBS T B 2, TFoRBRMERRE ST ILE X A X IR LR 2 4R 1 I
BYYAEE, . H8E, =6, BERyHBBREMZHE.

Wi EAREE, WA p—Ps#IE 2y BERM y BEE N hv=7510995.3410.6%V. &
RE 0.69%V AT MEERE: ¥ H 468keV y FEREH A% E FF 0.28¢V; ¥ H p-Ps
ERERHEST 0.53eV; BT HASERNAREFEHIHLIT 0.30ev; BRFE
MR R 0. 15eV #1k B Ps R FiE3h M XS BN IE 0.01eV.

4 It w
HERERER (1), A

- (m+-m,) = 510998, 74 0.69€V @)

HSHFHREm MR, —EEREMENAFES, RWAE, B TFHREE 1. 4ppm A—F

B8 Ir y HARBRNFHLRE RV & ENT ISR E, KR EMENEy
SR, FHASZREEA Y ET Compton HKM N 2.4263121 (33) x 10™°m, B
FR/D ek TTE 2.42631058 (22) x 10~ m" FEiREFE A —.



990 B YW B 5 B Y R % 19 %

ALK EREHAR R p-Ps BERES, FRHEE, BEXREHR, EWE
BHEANRE. BTAKRKTIEREKRBEITHRE, FrolgSEsEt £l Em.

R e ) R BB W LA B B R B S, B A S B R L 25 R A 07
e WRI WA AR RS MR TS

8 * x W

[1] E. R. Cohen, B. N. Taylor, Rev. Modern. Phys., 59 (1987) 1121.

[2] R. Lewis, Elementary Particles and Symmetries, Gardon and Breach (1975).
[3] R EHWK. AEF, BEYESHEYE. 15 (1991) 486.

[4] HRBR¥, FEME A9 (1992) 970.

[5] KRR %8 SHYHSBEYHE, 14 (1990) 289.

{6] T. B. Chang et al., Nucl. Instr. Methods, A325 (1993) 196.

{71 %HXE, 9, 4 (1990) 228.

[ 81 R. D. Deslatts et al., Ann. Phys., 129 (1980) 378.

Improved Measurement of y —Energy from Parapositronium 2y — Decay

Peng Lianggiang Zhang Tianbao Wang Haidong
(4pplication Division, Institute of High Energy Physics, The Chinese Academy of Sciences. Beijing 100080)

Meng Bonian  Yin Guoli

(EG&G Ortec INC., Beijing Office)
Received 20 October 1994

Abstract

Using a silica aerogel sample with oxygen gas filled as the positronium (Ps)
source and a time selecting energy spectrometer, the measurement of the y—energy
of parapositronium (p—Ps) 2y—decay is further improved and the result of hv=
510995. 34+ 0. 69eV is obtained by a slithering comparison with the precisely
known y—energies of Ir. The rest mass of a pair of positron and electron is de-
termined by the correction with the binding energy of Ps, which shows a mass
equality within 1.4ppm between positron and electron by the comparison with the
rest mass of electron.

Key words positron annihilation, positronium, y—energy.



