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¢ MASS

The mzs 15 kpown maore precisely o u (Slemic mass unite) than in MY
(st¢ vhe fogtagte o COHEM 7). The convarion from o e Mey, 1o =
ST 40432 = 0.0 Mel | invobses the ralatively pacrly known deckromc
charge,

Where i fm , was measured, we have osed te 1986 CODATA value for
Ma = t:l.'ﬂnggm x 00000015 MY,

RALUE (haew’) . EOCUMENT I LK CHG COMMENT
105, 658369 -0 B34 Leonew B? AWVUE 1336 CODATA
walue
s & & Wedo not use the fodowing data For avarages, fits, limits, stc. w o+ »
105.E5E41 + 000033 "EILLIHAMI B SPEC —  Muonic atoms
105, 6SE4 37+ 0000064 HLEMPT B2 CNTR | Imcl. i
' X MARIAM B2
105 ESBIES 4 0 SA0CH A MARIA M B CMTR +
195 65856 = 0 0015 Y CASPERSON 77 LNTR +
105 G5 = D G082 % CROWE T2 CMTRE
105 GhEGE D SEL f CRAME 71 ONTE

L The mast s keown more precisaly ah u: e — SULTHAPESER + D OOBDEA0LT . LOHLMN BF
makes e of the dthet oo brees beloor
2BELTRMM £6 gives mjm, = 206 76830(64).

FKIFMPT B2 gives m e — 206.76835(71).
FMARIAM BF gives m fm, = 206, TGED55(62).
TLASPERSON 77 gives r|-'r|“,-’--n,= — 206.T9ESS 397,
% CROWE T2 pives m o me = 266.7682(5},
FCRANE 71 Eives m,, /M, = M. RRTR{AS).

u WEEAN LIFE +
Mrasurements with 20 erior > 0001 = 1879 5 hava besn amitted.

WALLE {100 ) . DMLY T I TECN  LHG
2.18703 +0.00004 CLUR AVERAGE

2. 189/ HE 0000069 BAak i Ed CRITR <+
FLAT0ZE 0 HI0E S5 EARTHMN A4 {MNTR -~
219695 40 006 GEWAHETTI sa CHTRE |

>197171 00000 BAaLAMNEHMN T4 CHTE |

T1973 04003 Nl o5 It TNTRE +
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an: . Cao et 4l (Pasticls Dota Grqued, Eaopaan Phys Jour G, 1 [#50) and 1990 partial ofdate far ndinn 2000 (WAL hup:!jmdhi,m]

b MEAN LIFE RATIO
& tasL of TPT invirience,
1. Dl - R BARDIM 31 CNTR
s » # Yo do not upe the following data for averages, fits, limils, ete 2« o
10006 £0.0010 RAILEY 70 £NTR Storage ring
160 =0001 BAE Y L°F 63 CNTR Mean bfe o7/ ™

(s = 1'#_] f Taverage

A b=t of CET invarinnce. Calculated from the enzan-life ratia, abave,

LUE , DOCUMEN T I
(248} x 105 QUR EVARLUAT KON

4 MAGNETIC MOMENT ANOMALY
gy (e f201,)-1 = (5,—2}/2

For revisws of thesey and ecperiments, see HUGHLS 8%, KROSHITA 24, COMB-
LLY B, FARLEY 79, and CALMET 77

VALUE [ursts 10 9| aOCUMENT I TECH  CHG  COMRMENT

11859230+ 0.0054 COHEN BY  REWUF 108a COEATR
waly»

2 & # Wedo nat use the Fdlowing datas for averuges, hig, lirmiks, kcc o« # &

1158510 £0.001 R HaILFY 7a CNTR Storage fnE

165,537 L0017 % BAILEY e TMIK Sterept ring

11Rh. 003 =0 GOSE Apal Fy 79 ONIR +  “tomge ring

1966.022 | 0.0 % BAILEY iT OUMTR +  Storage fing

118616 43 RaH EY 63 . MWTR +£  Sforage Vings

11620 +5.0 CHAFEAK 82 CNTE +

BRAILEY T5 is hnad remuls, Includes BAHLEY 7T data. We use P Magnohic mornant
raten = 4. 1EAMST apd recalculate the BAHFY 72 valven. Third BAILEY 79 rasull &
firsk i combined,

(‘,H+ - -l_u-] { Esversgm
M tast of CFT ihwvarianoe.
WALUE fanits L0 DOOMSENTID
—14E15 BALEY 4
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ot in general a mass sigenstate. Se¢ note onneubribos in the &,
gonrrion @hiowe.

P MASS

Applics to i, the primary mase gipenstate i e, Vitould alsa apply tooany
ather v which mixes strongly in 2 and has sufficiently small mees thet
it ean ocewr in the raspactive ducays. | This would be nanteivial only Eor
J ¥ 3, given the i, mass it abave)) Results based upon an sbaslete
picn mass are no onge shes; they weere i oany cas Iess rastrive than

ASSAMAGAN 96

Lt L [l LR LRRLAHEN | K TECA  COMMEN]

018 B T s 30 SPEC md — —eeed + 0023
@17 L P ASSAMAGAN 36 SPEC m? = —0.016 = 0,023
+ » & We do not use the ToHowirg dava for averages, fis, limits. sic. » = =

o0 b I poLGay 35 {05M Nuckosrrhesis

AR 1 Emgvrst 51 LOSM Nudteamymthess

= 0,003 A maviE a3 ASTR SH 19E7TA oding

< 000,030 6T BURMCWS 4 ASTR SN 197TH cooling
L & [ \RLLER 41 COSH  Nudssamihess

<42 S LAM G1 COSM  Nockeosen Bnatis

< BO28-0.15 ¥ NATALE %1 ASTR SM 108TA

< 0026 & 434 MDHI W) ASTH OGN 1EHFA

<0011 6.10 GRIFOLS GIE ASTH SN 19HA

=608 S.11 CAFMFRS ] SM 198TA

.50 o VIANDRERHUE 82 SPFC mo— — 014 £ 327

« {45 g0 CHARK 4 ALSPK P.‘Fg d=gay

LPDG 99 esutt s based on OUR AVERAGE fat the x5 mass ane e ASSAMAGAN 95
value far the muen marsentum for the 717 deway ac rest. The [imil s caleulated using
the unified dassicet analysic of YLLUGEAN 98 for a Gaaesian distribotion near 2 physicat
boundaty. YWWARNING: since ni? is calaated from the diffzrences of large numbers, il
and the correaponding fimits are astracrdimmcty Seenitive to small chang= in the pion
mass, the decay muoen mementurn. and theic orres. For sxample, the fimils obtained
using the JECKELWHANM 34, LENZ 23, ard the weighted averages arc § 15, 0.4, and

Q19 eV, resgiiiny
2 ASSAMAGAN 95 mersiremen| of Ay far st oyt " at rest combmed wilk, 1L CH -

CLWANS 41 Selution B pien mass yislds mi — —0.0Uh + 0.02 with correspiriding

Bayesian limit listed above. # Solution & & used, my = —0.143 £ 0.024 MAVZ. Ra-
places ASSAMAGAN 94,

3 DIOLGOW 95 rem oves sarliet sssumptions (D GOV 83) about therm al equilibeicm b dow
Ty Far wrong-heficity Diras mensioos (ENLWIST 93, FULLEH 591} to sl mere strin-
gent lrmits.

1 ENGWIST 97 bases limit an the fecl that thermalized serong-halicity Dirae nsutrines
weoviald speed up expansion of =ady urdverse, thus mducing the primordeal abubdsrmoe.
FULLLER 91 exploils the same mechanism bt in the older cafoulation abtaine a lorger
pitghaction rate for these atates, and horoe a lower i W brices Lifetinne assurmed ta
exeed nucleosynthesic tims, ~ 15,
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ﬁ:_rr:_f.'-_f-__llﬂ_ﬂf Al -[Patiohr Lesn: Griugr). Euopean Phys. Jour 58, 1 {3388} sd 1530 pansial updupa for odition 2658 €A1 hitp:/ fpeda. Il gar

SMANrLL 93 recalevieten coming rete enhancemant by escae of wiahg helicity Dirac
NButriess s e Liscrwesrs Seperiove Exploson Code, shiaics mors reptrictive Mgk
whao the “wiy coienvative™ BURROWS 92 Tmit because of highar core tern parslure.,

B lhare would be an incressed oooding rate if Darac meviring maes & ecluded: thit dows
net apply for Mijorsna neuthings. Linit s an m'*’p, ,+"”?r-f,.' and error becorm e veky

i

large H o 15 ronrcdativistic, which cocurs near the lab Limit of 31 M. RAJPOOT 53
nodxs Gt Bmit could be evaded with new plysics.

T BdHROWS 92 limil, for Dirac neutrinas anly.
€ Ameirnas seutring lifetirne 15, For Mimc nautrines only. See alsa ENGQYIST 93,
FWATALF 91 publishad rasult mulipliod by BT 2t the advize of the author.
1‘? GRAFOLE 906 eatimated emor i5 3 facter of 9.
OAEMERS 80 published result [« 0.03) corrected via the GANDHE 91 erratum.
LY AMUBLEIHUE 82 hinemalics s insensitive to the pion mass.

Py — Mg

Test af LT far a Lirac reokring, (Not a very strong test’)

WALLIE {Mcv) _il% DOCIMSENT M) JECN COMAEENT
= # » We do ret use the Tolbowing data for averages, fics, 'ineits, a2« » »

<0Ah an CLAEK T wERP HPE SECEY

»q (MEAN LIFE} / MASS

Theg limils often apply te e (1q] alsa,

YALLL {s/ev] LK EWIS DOCUMINT i TECH  CONMMENT o
»154 a0 PRRAKAULE 91 CNTR v, T, al LAMPT
w + » We do sl vse -he following data for ayerages, [it6, fimits, 2to. « + »

Y BILLER 99 ASTR m = 0.0%1 %
= »H x10i% BIERIUDMAN 52 ASTR m, < 50 eV
none 18717 — 5w 10t T DODEISON 43 ASTR  m,,=1-300 ke¥
= 63 wlot™ LB Y ASIH my, < 20 =V
= 17 w1pl? 15k p B2 ASTH m, « 20 eV
+ 33 x1nld L%.20 voNFEILIT.. ma ASTR
> 0 ur 9 ZleERaNK 8i CNTR % LAMEF

UL Bl ASTH  my,— 16=20 sV

L KIMRIF HI ASTR my,= 10-700 ¥

4 RFPHAELL Bl ASTR m,,= 30-150 eV
B DERUIILA  8C ASTR m,— 30-100 &
=2 w1t BATECKER 80 ASTH m_= 10 100 &V

» 10 21077 0 0 FLBLETSCHAU 78 HLBC v, CERN GGM
w17 o= 102 20 o0 2LBLIETSCHAL 76 HLBC Py CERN GGM
> 22 %1977 ) ¢ <L RARNFS if DRC w, AN 17-R
w3 =197 W g  2YBELLGTTI  #& HLBC w, CERN GGM
N D - z 1| 1 1 ELLLOTTI T6 LKL . CERM 4068

T KRAKAUER 91 quates the limit rim, x (04542 + 21658 p 26.3)% ¢V, where a
is @ paamckes desnbing 1he esyrmebry in the neutring decay defined st AN, doocs
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titige: C. Cawo et al. (Parile Dile Gronp}. Duropayn Phys Sour 02, 1 {1966 and B pantial ypdete far edibion 2600001 © hatg. f) g bl g )

=.(2/2K1 + Fccs?) The poraepter 9o O Cor o Wajorema meudfies, k. oen very fnam
—'to ) fow o Eoe mbiiiring, Thehmndpmhymeauﬂ'm:ﬁthtmtwmﬂ
(whach apgplay for #— — 1],

MQILLER 58 e the ohervcd Tol +-ray spechra bo set limits on the mean lifs of a
radfiatively dacsying neutring brtween 0.05 and & eV. Curveshows 1, /B, = 01521021 4

sl 0.0k a%, = 1.2 = 1090 gt D17V, - 3 2 1021 5 a1 1 2V, where B, 5 the branching

ratie 1o phobans.
Bl LHHMAN 42 sets additional iimits by thie methad for higher mas rengss. Cosmclogical
hrmu #re also obrained.
rratinn of o's im coincidence with "5 frgmn SN 1987A. Results should be divided
b}' the T,— 7 X bra I'II:I'III'IE rakig,
17 DGDELE':J'N 92 renge iz for weong holidty ke maas Dirac "5 fram the care of oeuiran
star in SR J0ATA decaving to ¢'s that wedld have inbtracted m EAM?Z or IMO detectors.
1B CHUPP 89 should be multiplied by 2 bremching ratie (atrout 1} and a detection ey
(about 14}, and pertains to raciative dacsy of any seulrina Lo a lighler or sierbe mautring.
19 podel- -dependent theoteticel enalyer of S5 1987A neutrinos.
0 it applies o r_ aka.

21 These cxperimeonts keok for Iy = weY T, ot T
L3 HENRY $1 uzes UV Pus Fraﬂ chusters of galaxies Lo find © > 1.1 % 102% 2 for radiative
d.-&t.'j:,-'
I{IMBLE B1 weses extreme UV fus bmils ko find > 1072-1027 5,
* REPUHAELL BL consider o decay - effect an neutral H in early universe! based on MM
25HI concludes ¢ > 1024 £
DERLJEULA B0 finds = 3 x 1077 & bssed on COM neutring decay contributisn t= U
background.

8 STECHER 30 limit based on LY backeround; reeult given it » > 4 w1022 5 v m 20
ey,

[(¥ — ) te] (v = o VELOLCITY)

Frpected 1o be 2ere foe rmossless neutrine, but alsp tests whethar photens
and neutioam hawve the cane limiting velaeity in vacoum.

WALKE funine 10°Y; L% EWTY LOCVMENT {0 TOCN  CliE IOMWENT
# & a We do nat e the follewing dals for averages, fits, limits, etc, = =

<04 %5 HEE EalLP LLPCH ™ SPLO

2.0 L1 Fr ASPLCIOR P SPFD N =R LY
4.0 L 26 ALSPECTOR M SPEFC 0 = Ged o

va NWIAGE THC WOWEMT

Wuct vamech for Majorana repttine of pure y chissl masshpss [arac newLring,
I value of the magrdc moment for che s:andard SU(2)xUL) slec-
troweak theory extarded ta imchede massiee naud rinos (sze CLLHEAWS, B0
o, = 3eGrm AKe V) = (17 e W0 i g whare m, s in oV
and e = «hf2m, I5 the Bohr magnetan. Gives the opper Boond m, g
< QLT WeV, it Tollows that for the sxtended stendard dlectroweak, rheory,
IR A BT,

I IS o % LG RN D VECN  COMBIENW |

o H.b & ANELNS 00 CHIR mye— 1o

o T4 80 TRRAKAUER 50 CNTR EAMPF (o), 7y e
bt
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“Typeal T/Y event
)’rl'n fracking chamber

Fiz. 4.4. Fxample of he decay # (2.7 ~ (1.1} 8+ +x " ohserved in 3 spark chamber
dewniar. The gri30) decays to e + &7 Tracks (3] md (4) are due 10 the rolativety low
=neagy (15 M) pione, snd £1]) aod (2) 10 the 1.5 GV edeginms. The magoetic Gekl and
the SFE.AR beam pipe ¢ nommal to the plae of ihe figure. Tee wayuslory shown for each
partcde icthe Best it through the spacks. jadicated by croses. (From Abrams eraf 1975,)
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