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PesynbTaT~ H3MepeHHR 3HeprHH C8R3H Ae~TPOHa ~D H yTOYHeHHR 
pa3HOCTH Mace He~TpOHa H aTOMa BOAOPOAa (n- 1H) ony6-
JlHKOBaH~ HaMH B 1978 r./ 1/ 3KcnepHMBHT npOBOAHllCR no 06~enpM
HRTO~ CXeMe H3MepeHHR 3HeprH~ raMMa-K8aHTOB E 0 e peaK~HH 3ax
eaTa Tenll08~X He~TpOHOB BOAOPOAOM, HO enepe~e C npHMBHBHHBM 
nHKa nonHoro norno~eHHR e Ge(Li)-AeTeKTOpe. AnR rpaAyHpOBKH 
cneKTpOMeTpa 6~11a HCnOllb30BaHa CHCTeMa HOpMane~ 3HeprHH raMMa
llYYB~/2/ OCHOBaHHaR Ha 

198 /3/ 
Ey(411,8- Hg) =411 ,794+0,007 K3B · /1/ 

nonyYBHHOe 3Ha4eHHe 

~ D =2224, 572~0, 040 K3B /2/ 

0TllH4allOCb OT HaH6onee T04HOro 141 Ha BB1lH4HHY /95+20/ 36. 3Ty 
paCXOAHMOCTb Mbl 06bRCHHllH B1lHRHHBM 113<)l$eKTa nonR"-npH HCnOllb-
30BaHHH nHKa ABO~HOrO 8~JleTa aHHHrHllRUHOHH~X KBaHTOB H3 
Ge(Li) ABTBKTOpa. 

nos*e 6~JlH ony6JlHKOBaH~ pe3yllbTaT~ H08~X 3KCnepHMBHTOB: 

~0=2224,564~0,017 K3B 151• /3/ 

~0=2224,575~0,009 K3B
161

. /4/ 

3TH H3MepeHHH B~nOllHBH~ OTHOCHTBllbHO HOpMaJle~/7 ~ KOTOp~e C03-
AaBanHCb 8 npeAnonomeHMH 

E (411.8- 198Hg) =411 ,8044~0,0011 K3B /~/ /5/ 

<!>opMallbH~~ nepecYeT /2/ c yYeTOM /5/ AaeT 

~ D =2224 ,628~0, 016 K3B /6/ 

HanHUO pacXOAHMOCTb pesynbTaTOB sa npeAenaMH norpewHocTe~, 
KOTOpy!O 8 pa6oTe ID! aBTOpbl 06bHCHRllH 803MO~(HbiM 8KllaAOM 113<)l<)leK
Ta nonR 11 npH M3MepeHHM 3HeprH~ y-nyye~ B YC1108MRX HBTOYBYHO~ 
reoMeTpHH. 

B HaWHX 3KcnepHMeHTax, OAHaKo, ycll08HR H3MepeHH~ 8~6paH~ 
TaK, YTO B npeAenax norpeWHOCTe~ 113<jJ<)leKT nonH 11 He Ha6J110AaJ1CR, 
npHYHH~ me pacXOmAeHHA C8H3aH~ CO CMCTeMaTMYBCKO~ pacXOAMMOCTbiO 
3Ha4eHH~ HOpMaJle~ 3HeprHM, nOJlyYBHH~X 8/2/M/7/, KOTOpaH npH 
Ey- 2223,2 K3B pasHa 55 38 /eM. pHc.49 8 /2/ I. HanoMHHM, YTO 
rpaAyMp08KY cneKTpOMeTpa no 3HeprMM M~ np080AMM Ha OCH08e 6 
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HOpMane~ 121 ~ np~ ~aMepeH~~ E0 6wn~ ~cnonbaosaHw HOpMan~ s o6-
nacT~ Ey'"" 1,3-2,6 M3B. 

,[lm'l 6onee T04Horo cpasHeH~fl Haw~x gaHHbiX 111 ~ peaynbTaTOB 
HOBWX 3KCnep~M8HTOB/5 •61 8CT8CTB8HHO nposecT~ rpagy~pOBKY 
C np~MeHeH~eM 06~e~ C~CT8Mbl HOpMane~. PeaJlbHO 3TO MOlliHO cgenaTb 
Ha 6aae gaHHWX17!06pa60TKa pe3yJ1bTaTOB 10 ~3MepeH~~/1/ B 3TOM 
cny4ae gaeT: 

<'1; 0 =2224,567,!_0,012 K3B 171 

I a 1 =0,008 K3B; a2=0,010 K3B; a 3 =0,004 K3B; a 4 =0,006 K3BI, 
4TO npeKpacHo cornacyeTcH c 131 H 141. 

Y4HTWBafl ~YHAaMeHTaJlbHOCTb sen~4HHW 5;0 ~w nposenH Hosy~ 
cepH~ H3 5 3KCnepHM8HTOB B TeX me reOM8TpH48CKHX YCJlOBHfiX, 
4TO H a111, HO c ~cnonbaosaH~eM 6onee Ka4eCTBeHHoro Ge(Li) 

geTeKTOpa C ABYMfl OTKPbiTbiMH TOPI..\aMH C!J~PMbl "ORTEC" lo6beM -
100 cM 3 

, 3HepreTH4ecKoe paapeweHHe npH E y- 1, 3 M3B - 1, 9 K3B, 
OTHOWeHHe nHKIKoMnT.OH npH EY - 1, 3 M3B - 35:1, 3~~eKTHBHOCTb -
15%1. nony4eHHOe 3Ha48H~e paBHO 

& D =2224 ,561.!_0 ,010 K3B 181 

I at=0,007 K3B; a2 =0,001 K3B; a 3=0,004 K3B; a4=0,006 K3BI. 
TaKHM o6paaoM, peaynbTaTOM scex HaWHX 3KcnepHMeHTOB no 

~3MepeHH~ 3Hepr~H CBfl3H ge~TpOHa cnegyeT C4HTaTb: 

&c=2224,563.!_0-,009 K3B 191 

I a1 =0,005 K3B; a2 =0,005 K3B; a 3 =0,004 _K3B; ' a 4 =0,006 K3BI. 
CpegHesaseweHHOe 3Ha4eHHe no ~Me~~HMCfl 8 HacTOfl~ee speMH Ha
MepeHHfiM 131, 141 ~ 191 pasHO: 

&;D =2224,568.!_0,008 K3B 1101 

I a1=0,004 K3B; a2=0,004 K3B; a 3 =0,001! K3B; a 4 =0,006 K3BI. 
C Y48TOM 1101 pa3HOCTb Mace He~TpOHa H aTOMa sogopoga, 

onpegenHeMafl no $opMyne 

1 f: 1 2 
n- H. \;JD _,( H 

2 
- H), 

pasHa 
1 

n- H =782,336.!_0,007 K3B. 

~OpMyny 1111 MOmHO nepenHcaTb ~ HHa4e: 

n-1 = &;D _,( ll-12- ~)+ (1H-1), 

I 11 I 

1121 

1131 

rge (n-1) B Macc-cneKTpOCKOnHH Ha3b1Ba~T "npeBbiW8H~eM 11 MaCCbl 
He~TpoHa. BocnonbaosaswHcb 3Ha4eH~flMH ( 1H 2- 2H) H ( 1H-1) 

H3 pa6oTw 191 • nony4aeM 

n -1 =8071 , 370.:!:.0, 024 K38, 1141 
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n- 1 =18664, 902.!_0, 0131 ·1 0 a.e.M. 1151 

npH Bbi4HCJ18HHH norpeWHOCTe~ (n-
1
H) ~ (n-1) HCnOJ1b30BaHa 

sap~aHT-KOsapHaHTHaR MaTpHI..\a, paCC4HTaHHaR B pa6oTe/ 5/ , 

1Ta6n.3 151 I gnr~ cMewaHHWX ypasHeHH~ Macca- gn~Ha sonHw. 
TaKHM o6pa30M, OTHOCHT8JlbHafl norpeWHOCTb onpegeneHHfl MaCCbl 
He~TpoHa s a.e.M. pasHa 0,015 ppm, peKOMeHgosaHHaH me eenH4H
Ha MaCCbl He~TpOHa B /11/ HMeeT norpeWHOCTb 0, 037 ppm.· 

B 3aKJ1~48HHe XOTeJlOCb 6w OTMeTHTb cnegy~~ee: 
1. V1Me~~H8Cfl B HaCTOR~ee speMfl gaHHble 0 3Ha4eHH~ 3HeprHH 

csfi3H ge~TpoHa cornacy~TCfl Memgy co6o~ H noasonR~T ysen~4~Tb 
6onee 48M B 2 pa3a OTHOCHTeJlbHY~ T04HOCTb 01..\eHKH MaCCbl HeCh
poHa. He cnegyeT, ogHaKo, aa6wsaTb, 4TO 3Ha4eH~e 5;0 nony-
4eHo B OTHOCHT~JlbHWX ~3MepeHHflX 3HeprH~ y-ny4e~ H, CJlegOsa
T8J1bHO, cy~eCTB8HHWM CTaHOBHTCR BOnpOC 0 HOpMaJlfiX 3HeprH~ 7 -

ny4e~. 
198 /8/ 

2. Hosoe 3Ha4eHHe 3HeprHH 1411 ,8- Hg I nony4eHo TOnb-
KO B OAHO~ na6opaTopHH. 04eBHgHa He06XOAHMOCTb nOBTOpeHHR 
3TOrO H3MepeHHR. 

~. 3Ha4HT8JlbHWe ycneXH B paapa60TK8 KpHCTann-gH$paKI..\~OH
HWX raMMa-cneKTpOMeTpOB IK,QrCI Aa~T B03MOlliHOCTb AJlfl coagaHMR 
6onee T04Horo H BHYTPeHHe cornacosaHHoro Ha6opa HOpMane~, HO 
B OCHOBHOM B o6nacT~ 3Hepr~~ M8HbWe 600 K38. Memgy TeM o6-
naCTb pag~oaKTMBHoro pacnaga npocTMpaeTcR go 5 M3B, M 3TO 
npHBOgHT K He06XOAHMO~TH ~CnOJ1b30BaHHR pa3J1~4HWX KOCB8HHWX 
MeTOAOB npH C03gaHMM Ha6opa HOpMane~ 3HeprM~ C Tpe6yeMO~ T04-
H0CTb~. 3Ta npOI..\egypa H80AH03Ha4Ha M Tpe6yeT He3aBMCMMWX 
3KcnepMMeHTOB B paanM4HWX na6opaTopMHX. HanoMHMM, 4TO MMeHHO 
M3-3a TaKO~ ~eOgH03Ha4HOCTM pe3yJ1bTaTbl 131, 141M 161 He cor
nacy~TCR Memgy co6o~, M AJlfl BWRCH8HMfl CTeneHM pacxomgeHMfl MW 
J.1CnonbaoeanM HaGop HopMane~ 3HeprM~ r.aMMa-ny4e~ 171. 

4. Ha AaHHOM 3Tane Heo6xogMMa ocTopomHOCTb npM Mcnonbaosa
HMM gaHHbiX c K,Qrc : aHanMa peaynbTaTos /10,11/ noKaaan, 
4TO game Ha OAHOM npM6ope CMCTeMaTM48CKMe norpeWHOCTM MoryT 
3Ha4MT8JlbHO npeBWCMTb CTaTMCTM48CKMe. 

5. Mw snpase omMgaTb M3MeHeHMfl Ko3C!J~MI..\MeHTa nepec4eTa gnM-
Ha sonHbl - 3HeprMfl V A 1121 s peaynbTaTe o4epegHo~ npo-
1..\egypw cornacosaHMfl ~YHAaMeHTaJlbHWX KOHCTaHT. 

TaKMM o6paaoM, npM peweHMM aaga4M M3MepeHMfl 3HeprMM csfl3M 
A8~TpOHa nof!BJlfl8TCfl MHOro npMHI..\MnMaJlbHWX BOnpocos no MeTOA~Ke 
M TeXHMKe npei..\M3MOHHO~ raMMa-cneKTpocKonM~. OT MX peweH~n 

BO MHOrOM 3aBMCMT T04HOCTb onpegeneHMfl B8J1M4MHW MaCCW He~Tpo
Ha. 

AsTopbl 6narogapRT A.~.ll\ycR, B.6.5pygaHMHa, Jl.A.BbiJ1DBy ~ 

H. V1. Pyxagae a a noMo~b s o6pa6oTKe 3KcnepMMeHTaJlbHbiX gaHHWX. 
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PyKon11cb nocTyn1111a B 113AaTellbCKI1~ OTAell 
11 $espanR 1982 roAa. 
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BblliOB U. H gp. K sorrpocy o rrepeorrpegeneHHH 3HeprHH P6-82-108 
CBH3H geti:TpOHa 

IlpoaHanH3HpoBaHbi 3KCITepHMeHTbl ITO 113MepeHHIO 3HeprHH CBJI3H 
geHTpoHa B peaK~HH 3aXBaTa TennoBhiX HeHTPOHOB BOAOPOAOM B 
rrpegnono)l(eHHH I 41 I , 8- 198 Hg I =41 I , 8044.:!:_0, 00 I I K3B. IloKa3aHo, 
qTO npH HCITOnb30BaHHH OO~eH CHCTeMhi HOpMane:H 3HeprHH onyonHKO
BaHHbie gaHHhJe cornacy!OTCH Me~y cooo:H. IlpoBegeHa HosaH cepll:JI 
3KcrrepHMeHTOB c noMo~bJO Ge (Li) geTeKTopa I I 00 cM 3 I. Pe3ynb-
TaToM HOBbiX H paHee BblllOnHeHHblX HaMH H3MepeHHH cnegyeT cqHTaTb 
o~eHKY ~D=2224,563.:!:_0,009 K3B. 
CpegHeB3BemeHHoe 3HaqeHHe onyonHKOBaHHhiX 3KcnepHMeHTanbHbiX 
gaHIIblX paBHO: ~D =2224,568.:!:_0,008 K3B. 

C ITOMO~b!O 3TOrO 3HaqeHHH ynyqmeHa oonee qeM B 2 paga OTHOCH
TenhHaH norpellHOCTb H3MepeHHH MaCChi HeHTpOHa. IlpoaHanH3HPOBaHO 
oo~ee COCTOJIHHe gen C HOpMan.FIMH 3HeprHH y-nyqeti:, BnHHIO~X cy
~eCTBeHHblM oopa30M Ha TOqHOCTb onpegeneHHJI MaCChi HeHTpOHa. 

PaooTa BbmonHeHa B JlaoopaTopHH JigepHhiX npooneM. OlliUI. 

npenpHHT 06beAHHeHHOro HHCTHTYTa RAePHWX HccneAOBaHHH. Ay6Ha 1982 

Vylov Ts. et al. 
Binding Energy 

On Redetermination of Deuteron P6-82-IOE 

Experiments on measuring the binding energy of deuteron pro
duced in the reaction of thermal neutron capture by hydrogen 
under assumption that (411 ,8- 198Hg )=411.8044 ± 0.0011 keV are 
analysed. It is shown that when using standard general system 
the results of published mesurements agree well. A new set of 
experiments by means of the 100 cm3 Ge(Li) detector has been 
performed. It has been obtained that 

~D =2224,563± 0.009 keV. 
By earlier experimental data value equals 

~D =2224,568 ± 0.008 keV. 
Using this value the relative error for neutron mass has been 
improved by more than twice. The general situation in normals 
of y--rays, which affect considerably the accuracy of neutron 
mass determination is analysed • 

The investigation has been performed at the Laboratory of 
Nuclear Problems, JINR. 

Preprint of the,Joint Institute for Nuclear Research. Oubna 1982 

IlepeBog O.C.BHHorpagoBo:H. 


