KICK- ALIGNMENT

matter-antimalter  sourced
davl malter

1\/\ a;!&[,p%—ovébhbﬁ/\ wt i Ta o'b QOLI.@Qt—f'

( arbv; 201214407 ]

L
Mo I P M U INSTITUTE FOR THE PHYSICS AND
oar ‘9;0 n’o MATHEMATICS OF THE UNIVERSE

01/04/ 20



® oOoUTLINE

X% Thorn o &W WIEN ol Cere

A Fik « fwgv\%m_imsr\ UAoJV qwe,x/\fs Mon AL

X GX}Y \/a,c/{- gwﬂl( h e sJSX o"v{ ‘(LQ_CAA&(L§



Dovk maller
the wilent Jield .feva- partide (l«vl s1eest

T~ Fﬂouze, e& s cubt‘cwmfv dede WP exp. evido~ co_®
~ Mj ‘{/I/Duﬁ}\)rﬁ s

i e ) RO I e

* CO\VKJ\/\M)QG/D o%’t-Q/\/\ oL L\M L l/\o,—«L M(/L\ _@ﬂw (\?‘1’\‘7 NS

K &uf tr/‘iM o ’%ﬂbr /(Ov—‘Jr S RN~ Lo oo M’% MW@




DarkK maller & ngy-ng

4 Gofln m”ﬁc\/z/‘fut (n e gt ventne

b on QM-JVQ v\r\eﬂ_w v 5 fizjjg L/\((M (\’("‘b" ?>
oo P
ML70«/\ a_47wuv€k“7 (5 9\/—&001

7~ é/’c—VV\MN\'? v»vaJi/\/’( [’dﬁ o vt I (e



Dark matler & Ny - Ny

% Mk 0’\/‘:5 C\/ﬁtyt N ’(\«6_ W/LB O Al

w /FVLQ/KL /Wif_ P Le/rﬂ,)w,s

< CC_‘/@e/%—e/ - (N K é(_)’( Mvw\g

2~ MLQM@MM ¥ Ai)cw?/\'—&S(S

X /—\Qé;YMW,dﬂzc/ DM K EW  Phree tvasibon

(— — )



Dark matler & ny-ng

(2ol m’ﬁc\/x:,{ o~ Al W@ O AL
Ave (Lo o nnec ek 7

L pLW o (e vie ¢

(S2e vewtow Ly Cetvale L Volicas
« /ﬁs OM Wﬁ( }(\,[ %

C o, Ul ~ Ao Uarigaya talo, 14151
[ ¥« Zu’efo) @N\'d&/ Qoler Yo @iawald Z(OZ,D(OZZJ



Davrk matler & ny-ng

K Gotln W?VJK‘UL n Ko sk vt
!A\V(; ”,a( COV\VL{,(/\CQ«ZLZ
fon Qy—w(@ V\r\eﬂ_w ¢ 5 [:LZJQ;Q C/\(FZ’\/CAAX (((:'Lf ?>
Lon P
ML79«/\ 4—47Mr\f€/€ﬁj (5 41/7,?},&
roold Qs 2 tadks ke plaked ¢




Dark maller & ny-ng

K Gotln W?VJK‘UL n Ko sk vt
!A\V(; (?,a( COV\VL{,(/\CQ«ZLZ
fon Qy—w(@ V\r\eﬂ_w ¢ 5 [:LZJQ;Q C/\(KM (((:'Lf ?>
Lon P
ML79«/\ 4—47W\rvf/€r”7 (5 4*/7/‘?}1
roold (e 7 fads e pleled wa

# —— e
g,\,[ MN’—7 'sz\/’( Lel/ IV VR - @




O cev L maotler Aocon't c.oucva

cepr be.ca..osc. s;zMyM"‘VD

M \""MWCV}& sx,lvvwvsok/\j qomua/w{b 2.9 ror—s vv—o e T Lk @U(A-_,X
LA et



Oecer & matler Adocon'T c.oudv(&

'y becacse ‘.‘ac?w\wxc‘(‘v:)

X’ (Ovr> Mkm)\‘(eﬂ\



Oecev
K matler Ao
eswn' t
couple

oo bec
aL
se $G1MML+V
)

x Gok
sovidves a el
%5\2
CEESR
I/\

S(? ;7 m -+ _K_—- }

Ay 14

?/ A
LS L (/

A
7”:: Sy
g/hUt &/( M é
w Atfde

AL on
w5l
AW Ao P
&—10“/5/4 AZ,
(,cur[/\}(ﬁ
Y—e,



Oon The $~7mme.‘(‘wj Q

x Wl QA,I,Q_ . € I~ Ce

A ?@;D\ﬂ dlou%{m/d-v) Lonsevved 57Wt%h47
o"/( e  Shotadk Mot

R~ «(B® ) L,

(ozw /‘(&Llrévw ] C(’\"M%\’L\jﬂz, Mokwm’(m L o "1
&()JN‘*\FP\-IL ﬁ_, ZDV“CI\M.\ Y



53“‘0'\8 ‘i'wj bfc_a-“u«} }':bta-t@ Coo‘m(sh?

_ 5 2

SNy
(hew) AL S

i(MM) e (o



T his mouch we Know *

v enter ma-ﬁ'e.V - Mh' - "‘a-f(."'( “Sj Mmdt'ﬂ
(oo L@DL WLQ»j e ke an im EM w22
9 @—«é/voxo& /{’VW Y S beal 4% o L€ QJCOLJQ/

V(T Lo, 0) VLS (s 0

B & {ine

g 7" *=0




Qémobﬁzfcoxl e,tlobuh'on o(— ovv f(&(bt

(a=xt+pl] T = (Mo- 2= rpa , O)
. . ) 1 5
¢+3Hp+m ¢:ﬁﬁt(’”ﬂ@a)




&9!%0[,@2{(4\!. e,\fobuet'on o(— our ‘L('eiel
Yb :V’b

o)




K ¢ clee v 5 M(ss

0.4 A
N a 30 (nga®)
] . 0.3 4 |: \‘\
Kick-alignment P
0.2 :
) ) 2 1 3 © 0.1 llI
O+3Hp+mp = —-33t(nAQa ) !
fa 00 === TTRSSSShmbem=fes
g
10-1 100 10!
time
Misalignment

¢+3Hp+m?p=0

time




£ otimate af Fraaluofiow S Ki,,KaL{Dnmm‘t‘
‘.‘Cu% %.Qubbw

dt’ : 7 d(agnAQ)
( f/ adJ2(t / 4 dt"’ >

% MO)/J—Q/SLS o CcLUVS ,fo\/
Q2

wg_gf‘i:/’///c oo o (o Mg, Y Ta
’]L z

—




f:c.-,"t{ma:te, af FfolUtiiOVl JIaA K{,,Kpu.bnmmf

1’/\/6/\’\ L\u/_ e aoyu Lo vvew eu_ Mxéﬂhjvx_—&\/\_
VVLL(/ db\/)u\/\/(//% Vvth/t buv” J/?VW”QLM[j ég,\p@t/z«)\”rk é@
X 5 ~ov—=Ai1g 5o ;

2
Fé E—/a m (o Npp -_— Ny{

/4%

s SO —

T
~ \[f (o - L a “re. | o
= %\ "o v ( ) .

Yo 0y







}.av- KA {0 be He OM qrooluvtfoﬂ mechanism

# KL’&K’-?E @O\V&j MUDL
L’{TQ_ 4 vv\"\l

2
R % 7—@\

3 N\t

T, > Uepu

> ™M

‘('bj//(f\f(/\ [— KL\ \/'J'{'L 0‘“&\,—/{—&/()\

To_ E LOG BB\

7% Do ey o /U'Wt/rt- bpufjo 17/.,\,e/h)
[ﬁ@/ '(”\4— X"@% ?Vé)J %:O

Mo  Vpo ;5 N1

—— T V= T Iy

T Mg T Tt
+>7T

Ncéé N A CVVLC('U/*’ b a((vvc”(



.Fav- KA {0 be ‘H«. oM qro&otkt'oﬂ mechanism
l/[‘l UMM pre doa('t’on

2 | 2 !
¢ < YN 2 Yx > Co S
z ¢ (H)? + X qqqt S \
7\ a0 (994 )+ iy () a2 1 < % o/f
| 811
' |

| |

v

Vs 90 ko MyTru V. 90 yx M Mx - 90 Yy Mp My
8m3g.  (4mf)? 8m3¢g, 5 X 16m° (47 f)?2 8m3g, 3 x 6475 (47 f)?

W~ could o \leon oL A“'e,rngk\v@ (roxuuﬁw_

T4h hoys + nane (U Freere — (o




PBreo Offor*/‘—g,-

u_@

\/Z_

N e

o (en)

Ma,\h,'\/), i(' worl with Lapt:)cv-&sis

13 [ x
107 ¢
r \%Ge\]
B\
Ny
Q\?«Ge\] /
. hefl} MN4\
/\]('/\‘ = )a]
OB o
<09 /»Jfgm
1 2 Ne;
1012} 1t .
5 -
Q
o
= L,
i ¢
-\0
’)}5&01 MN
T 101 '
Lifetime <
0B ~
101 0l =1 Tt |
0.01 0.1 1 10

m|[GeV]



A. S'rzp badl ; Mechanusm L confext
[ fedd  ~ B/ T7 )

KA

— ey n
!&, ‘a. M«& M ‘ )
+1- 'l‘ M o e M\/"Jj 0 WM VerSe




A. S'rzp badl ; Mechanusm L confext
[ fedd  ~ B/ T7 )

KA
YoTa J7§
Foim
M A
901. {L

Mﬂ ‘MM wm



A. szp badl ; Mechanusm L confext
[ fedd  ~ B/ T7 )

FL’”AL\/M%L Thufvww(
KA, Fr
COUAHA} XZT.;_ Mﬂ dl: '::t(e'
Foim
L MR £0
v (v ]
¢ o M___M - {o\) MVZ M




Summarg

w Gq) mmr\o&&ﬂj —Ioof—ﬂl-et DT’%U &@nme,g/’k(:s\/k
Fom. 7 Xy

* A N &&VUAA' Wbﬂb{:t()f pv-@rANc/G'Ls\/\- m echiasnd 5w

I
WA 1

m 1
KA \)@\ > FOo




f|GeV]

e\

1015

1014 4

10"

[ d&lov

f\ Y

VAN

102 103 10* 10° 108

m|[GeV]

107 108




