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Fig. 6.3 Kurie plots from recent measurements of tritium B-decay. (a) Bergkvist (1972); (b) 
Tretyakov et al. (1976); (c) and (d) Lyubimov et a/. (1980). (c) shows the average of several 
runs, and (d) the “best” mass estimate for m, from each of 16 runs. The expected distributions 

. for m, = 0 and m, = 35 eV/c? are indicated. 

Perkins



  

muy 

y” RS Eel EA DY Cimeemy-€e) 

  

 



  
F (LIEN men)” 
  

p == (2)* (0.087 mev* ) 

To ar (Ll Ea mal.r) | UTA 

= 7 e po Tf ga 

T = |Joe f F IL min 

my Codes 77  



A 

Plot[e Sqrt[e*2-me*2] (del -e) 12, (e, me, del)] u ) In{30]:= P[me_, del_] : 

mist)= F[me_, del_] := Integrate[ e Sqrt[e*2-me*2] (del -e)*2, {e, me, del}] 

me me = 0.511; del = 939.565- 938.272; 

inf33j= P [me, del] 

Outjs3j= 0.06 L 

  

0.6 0.8 10 1.2   
Inf34]:= F[.511, del] 

Outtf34]= 0.0569086 

Infasy= P [o , del] 

/ 0.5F   0.10, 

Oul(35}- r 

| 0.05 }- 

  0.2 0.4 0.6 0.8 1.0 1.2 

Inf36}:= F[e, del] 

Os} 0.120468



mar a elles sa pp we’ (AP UT wWE- Is 
Al 

ET 

A 77m: 

Te Pre 

yA fra pela 2 wr re 

Su
p 

Then
 gen

d 

heh
e 1 

A pried 

( RN cep# Nlsr 

Po” fett wa ala e 

At Pe & Ee 

| 
é 

° | pan. L\ [M 

R = or (a, to (a te pra] 

wrk “0 _ el 
" uo noo \ BK 41m aes" | 

LO 
n 

2 0 
la Ad

 
0 

  

= Ge In]” Q 

f Abo. ~~ fé et a 
l 

pix tos lados 
| Gy! j 

e 

ur



N IR deco fare wÍ - 1 
  

mo. Feos C~ 15 may 

Ke te LIK M3 5) 

A - A A \ A O mo Jo! Ma y? ; ’) Q y IA 

y # 4, 

G Mm, =, OE Oey 

. ur te. alt BB nn 
At / por OL = tye My = I. 2me 

Chart he } M eV, LA ck ES Cr FS Jet “7 

Aro cé tf Ar wl hs A ve el AAA © “ vn e a 

po (ir al 

é bs re ê pre Pris lina at se 9 y M = 7,2% AN Dkr ARN 

[ frowe gil + Hondo,



  

prié =) ( 6. 

Frwardlden + Hedy LE ports el 

I nf, fA I. | 

+ 

G  yjétui-FeN 
N 

=p e 

pause) 

Me : A? 

— || tan 

G = 

n> p ft 

      

FT mc! 

= AMA L 
met ft 

AO 

! 

= and Int Chey pit, 

e (me oy } 

_ 205 Jet (m. 2110 N = (4 ge un, 

Gesto) Cosa my 

= 41€ -* MV fin‘ 

= 72.1E-4 Rev An? &-( 11.13) 

M: 24



y Ar 
9 P ~ he a 

Ô WY N nv) 

Pr ñ PAS A \ fro J 

4 VAE 
poh 

r e? 
Ans

 eo 

fie Ba À ree fo ? 
dir cof 

O ye gt 

Ve € 

% 

  
Lo 

N > P i T Y 

ey yy e" 

  

BS 1e € Ar nd, £ 

ah



Ur - E 

(F&C Cowan— Penes Anh Pin Prin dich Lupe ment 

of- Cavinrod Eiver Aa 
pas có ÓL. Co ra he ) 

[stan pierre ) 

AAA] 

  

A 

| EA { (har 0 6 
Ic. P 7 tl Crd miner 

Pin Sa. e ot fera 

NDS MeV > Ä pps] 

  

A 

net Dee : à o.Sh MeV LS . 

foiled bg 3H 8 “TE, MeV 

atar jon ee. 

| 7 + 

Ce 
flax 

F 
[2x8 

m-S 

A 
CE a) 

han fg et 

(ar Fi: abet th gents peor dng | 

Sacattery, rf Rz gE pa hr git d A 

Bhepé Men O E 
fa pre ay = uV sE



     

  

v-beam 

from reactor



y 
(83cm x [d2em 

   

  

v-beam 

from reactor 

| 
| | 

t 

Fig. 6.4| Schematic diagram of the experiment by Reines and Cowan (1959), 

interactions of free antineutrinos from a reactor. | 

Purluas 

3 
water volume ay 10d) 006 cm 

i 
pren 132m > 201.600) = 367, 900 Coe 

’ 1 

far



\Whel pdt + olefechun ? 

Des 

Van pre 

Ant AY Fu pla Mars . Nito hemos mia sf Ar pa na lea, 

BIN E Ha, 187) 

Reg Davo pin C/ 4% 3 ) C Et , f 

  

37 > TT = ONY Ai + oy . + € ~ om Oo IY Mel 

| 
CDavu r Hermon, 1984 7 

      

  

Dr ch ane Pomel 

& Chy Crrb en Hoi lor, FR 

— 
y CL chy pee chhepe Æ line 

C la astas Y Ty = 9° day ) s ht 

Ec: en + Ar —h si + y (a= 0. 814 men) 

(Pager eeh ) 

# 4 } À. 8, À. f à ; pes on e 

ACTUS 
$ Fr Fe E Y Y ER A A 

Leptin fi CAP ER files | F Y en gen kg, Wa A a put {905 ) 

Lee: LE 
L Llery= LUV): 71   

—y Solar pumbrins pren « 

a



sin poble 
Hs u NA mb 

ye e (mn MU yes ( | Oy nern
. qa) wir 4 

PEER Bu ae @rA pinar Cay r 

| | Crathe HAE
 fe fa el chi 

i= 145, 4 May 

Cerg) po e Va Y 
mp 0.6 MeV 

  

- L ns el 
LT ¿sir/bd £ 

a 

R À xp T | 

(mue {é dl fon, oa rn cade 
1) 

er A 

eT 

W 4 ov 
- 

a 

7 

a TT 
oD? 

y 
La 

AA Va 

2 

- IF ” 5 

Re nt @ Qa Ma Me BM, y 

És neh 

ay y 2 ‘ LA lea, 7 My Some 
oon” 

Ke > 

I yb A Je” 

vis 

hr VA Y cc e 
E ev get ait 

He A 
2 

Nie a
) va 

Le: mr) 

An. ACCU re
v call af ga 

\ 

de
 oF 

% m 
| 

DE 
Mm, 

# fa cf , ci? fr % re ms 

R " TE / 

  

| A PL BD. 4 Ez 

( a dra Spin ca FE they ) 

ray € of 5 ian A poS-El men
 Y 

= (um port fer 14? 

K = S12 4



{2 . =| 

= 9.40 eho | 

oki 5 

e 

cht 6 “hote fee va | 

2 
A aA pe 

€] 

flee ae 7 er prat el T 
LS EI 

pen us 

To € Ve ve 17.9% 
~ 

17. Y 9, 

vu) M Vu V+ 

» 477 V 10,8% 
—) 

T 

chen nl 
en fa er nr 

wie 

          
ann 

= 

1) Re en cate 

| E O) 

l lla 

2 
4.18 nn F IT 

9.178 
De Te 2 AMS 

AS 

|



vT-U 

WT deca 
nr 

_ 

W t fie st eue tty ede A 14 8 7 al e e k N 

re] M, = Qu 4 GeV 

\W t wg Y + Ve 
( | 8.790) 

’ migo ape A 20), 

UN Vin 

» bar Mer hy hart cols, 

| 

“ y mo 
be 3 te cal y



ur 

p 
Fn ae 4 CL, = un me 

(ry Gen 2 (4) 

I Cy re [A poe ET 
sa (Un * + “ a ! 
4 In) TH lnea, h 

er 
em 

Ww 

von _ (. 

> A a ne cer cel) 

    

Let ul mm 

LE = po Mw > À- mw > EW: NW 
\ 

LE , y 
2 o o 

Aye 
Ge Mus re 

WIEN)” ~ + e nh A = rs 
" nh 

7 a m 2 à . 

Re Gr DS / 

-$ -L 

e fla GA Ge 
Py 

3 
Gm _ pue GrV 

- gor Ge CITE



3 
G. ee VA pt > 

Li ae Ve, ) 2 E f 

erh 

The a pro rado 

we full cate eh branch mv +7 
Ww N“



Dein. nara & fl } por (fob pir Ale tas + R = 

LI 

Ln 7 PAT) 

Ac age LA a | ef per #- Y raras 

PAI 

TS 

PF nm 
= \ 

Fine pec hele - lxs = e + e + 

+ 
_ Cat 

Pt peto: 
Y = e, À 

les Me (Re ws) — | > 

| 
P 

de 
TE ( kan 

| | ) € 

= e 
- 

| LS 
_ kt 

e 3 
; 

” At 
Art 

Pret - j 

oye 
e tj 

. 
7 

| 

[= ER 

Pe km À Pel sete f ch Ch = e) 

    

eq ma TT 2 pro tr =) > LA met prs" ney 

= Falo” “eV 

du WT: pP=206V 34 - À arten? fee 

ara m um. Oe KR (he: fehl vr) 

tal arte pe rr. 

CBMs



WE 25 

¿ete ef FE 4 . o Le , £ dam. o 7 

H on bree ty 

| de da tr MW 
A V7 

Grp ‘VG fl ms 7 n A mo fe — 

5 cd EOS 
at TERM 

Alf 
Hi 4 shit 

x Eur LE Ms me he (



fr phil fr f As pr Chats ¿Aemet 

  

f we ul. m ws _ 

A pm 7. 2 

po © Ec, 7 Win 

But if wl po ABS f } Mu ho HA fa 4. crop , 

Î 

TZ 

nu 
ee Planen) 

    

À > — 

Im (tomar E) 

ws-U



| 
[al BE 

/ Lins lo
g mr 

a) L Lea 

fl os 

Cs 

an fe 

I 

  
A. 

ey, pol iow À Cm deft €. Ni ds fer 0 € € 

HA An, (che 
ft Y 

f 

| 
, 

  

m Cyn 

_ je are ES DAS A y ? & 

ene E* Cir 

Bot ty VA À CA. 

4 ile on dt NA 
Ha ur Ar q } 

> À dl pra eee 

faut as te. ¿ ad fe Gore es rer 

ons ed Hank 
pe nN ¿Lt 

: a WP a 

fe E 
2 

ANA 
1 

ne 

a? m 

ir. _ re pet” allem + E Loge 

rine seit À ei Enga oe Fear Of.



H
o
w
 
M
a
n
y
 
Ne
ut
ri
no
s?
 

   

In
it

ia
l 

st
at

e 
Fi

na
l 

st
at

e 
Tw
o 

ne
ut
ri
no
s 

                   
El
ec
tr
on
 
e”
 

u 
/ i 

4 
\ 

Th
re
e 

ne
ut

ri
no

s 
i
f
 

   
 

Fo
ur
 
ne
ut
ri
no
s 

| 
C
r
o
s
s
 

se
ct
io
n 

| 
fo
rt
he
 

| 
pr
od
uc
ti
on
 

of 

| 
Z°s

 (
nb)

 

  88
 

89
 

90
 

gi
 

92
 

93
 

94
 

95
 

96
 

En
er
gy
 
(G
eV
) 

  
 
 

Z>
 

Sil
 

(e
e 
w
p
 

tt
")
 

n
e
 

T,
.4

51
7;

1 
, 
ca

le
ul

at
ed

 

M
O
 

=D
, 

+3
0,

+N
 

ta
l 

wi
dt

h 
P-

 
de
ca
y 

pr
ob

ab
il

it
y 

(~
1/
li
fe
ti
me
) 

V 

ar
ti

al
 

I’;
 
— 
br

an
ch

in
g 

ra
te
 
(c
ha
nn
el
 

1) 
N
 
=
2
9
9
+
0
0
2
 

Z°
 
D
V
 
V
V
 

VV
 
V
V
.
 

7.
)



i 
f a 

1 

Ha Am ke Den Vf a: =“) ; fr ak a A | 

  LS 

  

pas 
en 

£ i 
LLP. Cat fo me e, 

+ à
 

LA Ver “| 

A i af À An 

 


