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Notrino salinim deneyleri/sonuglari




" o,,~ 107%cm® E/GeV
* Atmosferik notrinolarin
— @ am =1 nétrino/cm?.s and <E>=1 GeV, N,= 6.022x10?

Viicudumuzda kag kere etkilesim yaparlar ?

—_ — X hum hum
Nip =D %0, X N x T

— Nhum = % x N, = 80x10? x N, ~ 5x1028 proton .

— Thum= 80 years = 2x10° sec

— N . =5x10%82x 10° x1038 ~ 1 etkilesim
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Odev 11

Am?c3l
AER

Pyeou = sin®(20)sin? ( hc = 197.327MeVfm = 1,

MeV.m = 5.067710%2

AmzL 12627 Am? ( L )(GeV)
AEF 7 7 eV2 J\km/\ E

Am? L 1 /Am?eV/? (L m> (MeV 1 )
AE 7 4\ eV?2 m E MeV
Am? [ 1/1eV2%1m)\ /Am? (L) (MeV)

AE 4\ 1MeV eV2 )\m/\ E

1/1eV?1m 1\, _,, MeV? 10712 12 12
——— = (—) 10712 = 1m = (MeV.m) = 0.2510712x5.0677102 = 1.267

4\ 1MeV 4 4
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Odev 111

t=0 aninda |v,>, saf notrino 6zdurumunda, 3 kiitle
O0zdurumunun karisimi

P(x=0) >= Upt|1 > +Uas|va > +Ussls >

Dalga fonksiyonu zaman i¢erisindeki gelisimi

(t) >= Uar|v1 > eI Uaa|va > e~ 4 Upglrg > €77
4-momentum

i‘-}i‘_ S i p— Ei:t - pl - X
L kadar mesafe sonra dalga fonksiyonu

‘L‘(L) >= {--':Ta'l‘yl = E_i{'m T (..-’TG.Q‘IJQ = E_iég T [;‘TQB‘IJS = E’_M’S
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OdevlIIl

Relativistik notrino kabulu

0; = pi-x = Eit —|p;)|L~ (E; — |pi|) L

)
m:
E. ~ n. .
PSP SR

| mz

b; = — |pi|) L 9 oL

‘E-*':}(L) :}:er:tlg_i@l( El‘ju }_|_Lp:1‘
+ Uppe™02(U%) |1 > +U vy > +US|vr >)

v, > +UN v >)

+ Upse "3 (UX v, > +U |y > +U%|vr >)
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OdevlIIl

[{P(L) >=(UarUf1e™" " + UngUle ™ + UagUle ™) |1 >
b (UatUy e 4 UngUtae™2 4 UpgU%ge™%3) |1, >

+ (U Ut e + UpgUye™2 4 UpgUrye™%%) |1, >

Salinim olasiligz:

P(L“Fﬂ — L’ﬁ) :‘ < H-‘-}|'L";1( ) > ‘2
= (UatUpye ™" + UaaUgpe ™ + UaaUfge ™)’

2 2

- - 12 2 ‘ S % I
21+ Z9 + 23" = + + + 2R( 2129 + 2129 + 2225)

21 -, s
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OdevlIIl

L
> (T
P(Vo — 1v3) =0ap — 4 E Re(U;UgiUqy;U ﬁj)am (A?HUJIE)
i>]
[ L
+ 2 E Im(U;,UzU,;U Sj)am(ﬁmw 2E)
171
1213 ) S12€13 spge”00F
U = | —s12023 — C12523513€°9" 12093 — -5125135239"’5? 13523
S12523 — C12513C23€°CF  —Ca893 — 5125130236 0P 13093
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OdevIII

CP ihlalinin olmadigi1 durumda o.p =0,

L

N | TT TT TT T7 Neim2( A g2
P(y&. — H.ﬁ) — O&ﬁ‘ — —l ;(L D:'i[-"'.ﬁi [D_} [..-'Iﬁj).‘::-f.ﬂ. (&nlijﬁ)

li¢ kiitle 6zdurumuna karsilik 1ki bagimsiz kiitle karesi
farki var.

2 T A2
Ang and Amlzi

Amiy + Amse + Ami, =0
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OdevIII

Deneysel Ol¢iimlerden Am?;, =2.45 x1073 eV2ve
Am221 =7.5 XIO_S 6V2

Goriuntur kanalda ¢esni salinimi

L
L_]E

- - - T ' L
= —A[(UatUsiUnaUa2)sin®(1.27Am3, )

- T r T ' L
-+ ( [__.-"&1 {--":_,"_‘1’1 L'ID:B L'ID:B ) _.__—}..i-ﬂ_z ( 1.27TAm %3 E )

- - T T ' L
+ (UnaUpaUnsUps)sin®(1.27Ams, 7 )]

P(vg = vg) = — 42 (UaiUpgiUq; U 33)5111 (1. 27Am?

1>]
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OdevIII

Sayet L/E kiigiikse (~0), Am?, =8 x 107eV?
51’.?12(127,5-”1%2?) 50

Am?, ~ Ami,

P(va = vs) = —4[Ua1Us1UasUpss + UaaUpoUnsUpgs]sin® (1.27Ams, %)
Karisim matriks degerlerini yerine yazinca

Plv, =) = C{Z}SQ(913)81112(2923)81112(1.2?A’I'?1§3%)

Plv, = v, = 81112(2913)81112(923)81112(I.QTA-'nz_%B%)

Plv, —v,) = 81112(2913)6{)82(923)81112(1.2?&?‘?133%)
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OdevIII

Sayet L/E biiyiikse, Am?,; ve Am?; degiskenlerine sahip
terimler hizli salinim yapip 0.5 ortalama degere geliyorlar.

sin?(1. 2?Anzggé) —< sin®(L. 2?Am2gé) >= ;
- L _ L 1
sin*(1. 2{A3?213E) —< sin?(1. 2{A3?213E) >= 3
L
P(vy, = vg) = — 4[((,-?&1(5_,.31C-T&QU_,.EQ)S?N (1. 2T/_\muf)
1
+ 2((/01(/ 31Ua3Ups + UnoUpaUy3Ups)|

L 1 ..
Pve. = v,,) = cos®(fy3)sin®(26y5) sin®(1. ZTAmmE) - §Si112(2913)
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OdevIII

Sayet 0,,= 0

Kiiciik L/E durumu )
P(vu = v;) = sin”(20s)sin(1.27Ams; E)
P(L;E _} If!._i_) p— O

Plv,—wv.) = 0
Biiyuk L/E durumu

L
)

Plve = v,,) = sin *(2615) sin*(1.27Ams,
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