Title: Dark Sector Theory 3
Date: Jul 17,2018 11:00 AM

URL: http://pirsa.org/18070016
Abstract:

Pirsa: 18070016 Page 1/76



. a;,\
P / "{M,“ ~Whwp

My Notebook » New Section 2 = Working offline 0 X

P Q0 6 O Bshwe S o

(9 Ruler

by A

Example: Higgs portal WIMP dark

matter

oM +f Sy/"'#f
L -5, 7
%(-Ms) #A

%/ /i(‘”’J*A)-Fc

Z;,'L’f’l
s 'r*’l// c?“;x K =

Annihilation rate

Assume N\ > o *

TU\H) S?cw/\{l“c/

é&rj,é Ale_

s

Pirsa: 18070016

] O Type here to

search 0

o

< Mg

P
)
= & fam gt =
— 24" 5/1
V&) =
+ 0 S"f

calir o5

(HH)S=+ A SHH

/ Vh{

CF)

V= 2966V
A = 5 /Zg_;—-] 4

Hermol 71—1/4-'%;
casLs WA, BTQ.\/
> I~
wo < W,
o ()
™ ﬁ ﬁml | e

Page 2/76



Recycle Bin MNotes2 notesd

My Notebook » New Section 2 = Working offline

4

[

’

a7 )
69m(Zm,)
s

Z

At

sm (¢4 )

a._( .

4—'-5‘%_--"} \
Lo = AR

/

A
7

'fMC : </
o

&y

HamiltonFo.. Canonical t

H O Type here to search

Pirsa: 18070016

_.;"frf’?,r__ //_a_ .
fo- e

2 Qs e
(9 Ruler

T -
] Ink to Shape

/

(_I..‘(_} T fa> b1

) “,-;" & 48, _«'[1' (" L,g/ '_«"‘,\ ag . c"/--*"f

. /o J
h The A/
L AL
e

~

|#% Share

0

A

W

)

X

)

o

9

Frascatid_2

ENG

attachment

Page 3/76



9

notesd

My Notebook » New Section 2 = Working offline

£ Q0 0D & O Ashe

é"l l?) Shapes I.'I\ Ink to Shape (:\ Ruler

Chrome

Di X

i1
attachmel

vector

92 9

HamiltonFo

0717

ia O Type here to search ] P ﬁ ﬁ ml 0 | A ¢ ENG e A,M

Pirsa: 18070016 Page 4/76



My Notebook » New Section 2 = Working offline

£ Q0 0D & O Ashe

é"l l?) Shapes I.'I\ Ink to Shape (:\ Ruler

Chrome

B o

Chromium 1

vector

q q o Aot s o s v

HamiltonFo.. Ca al_t

] O Type here to search 0O

Pirsa: 18070016 Page 5/76



My Notebook » New Section 2 = Working offline
Jal el e |#* Share
'_'1\ Ink to Shape {9 Ruler

hrome

@
1] 4

hromium 1

fiian

vaclor

.

el
P

MamiltonFo.. Ca

B8-07-17

. O Type here to search 1[11 oo . ﬁ ﬁ m] lll ot A 12 & ENG = 03 AM

Pirsa: 18070016 Page 6/76



My Notebook » New Section 2 = Working offline
jo |#% Share
Ink to Shape

hrome

@
1] 4

Chromium 1

i
attachr

vaclor

92 9

MamiltonFo.. Ca vical_t

H O Type here to search 0 (/W] . ﬁ ﬁ ml 0 |

Pirsa: 18070016 Page 7/76



9 606;

R notesd Wine

My Notebook » New Section 2 = Working offline

Insert Draw jo O D S 2 |#% Share

et - :
] Ink to Shape {9 Ruler

attachment

HamiltonFo

a O Type here to search 0 (/] . ﬁ ﬁ m] 1 |

Pirsa: 18070016 Page 8/76



® o s TRISEP-3 - OneNate 2016 A maxim pospelov. @ — @ X

Fila Homa Insart Draw History Raview View
s
Al /A~~~ e o * T
A e - - N \ ’
- - . @ . i 8
Type Lasso  Eraser ,\’/ ,\7/ —~ / ,l/ —~ / / -! Color & Draw with Insert Arrange Ink to
Select - = Thickness  Touch Space Math
Toals Shape: Edit Convert A
] M\;‘ Notebook ~ | Quick Notes New Saction 1 New Section 2 - ; Lk

Add Page

Untitied page

Untitled page

[Lecture 3. W

TRISEP-2

Dark matter models based on Higgs portal (continued).

Scattering on nuclei.

] O Type here to search e oo ™ ﬁ ﬁ ml | e A B @ Q) f NG ‘.‘.:4“' M, 51

Pirsa: 18070016 Page 9/76



] s TRISEP-3 - OneNate 2016 A\ maxim pospelov

Fila Homa Insart Draw History Raview View

Al i ~J 4 Y ’_l
P | | | /| / "4 i L/ * ) aa “T[T[

Type Lasso  Eraser Color & Draw with Insert Inkto  Ink to
~AN~S A~~~ 4

Select - Thickness  Touch Space Taxt Math
Tools Shapes Edlit Convert

] M\j Notebook » | Quick Notes New Saction 1 New Section 2 - ; ’

Add Page

1 Untitled page
Untitled page
TRISEP-1
TRISEP-2

Examples of DM-SM mediation

iy o = maoleer r{;};;(._ N "
& 2
G B ~bwrore 5= s o B
N il St shadas s OB
& m
., 7 b4 [P ]
Z -;;J-";I?‘q_ - PLL o Az ”é = &
& ¥
A -doson & of o wog
< SAS s E v_E =l
3. = i ‘_/’L,-:. e phorme P e : 'T'JJ
s
ok ki ) : : O =)
< 4 g \’,:./54‘;/&‘; S o
R E: -~
N\ L~
L n
I dark matter annihilation is mediated by weak scale particles, the mas : : .
A ) ° 0 ﬂ'(]()() . : Weint 2 English (United States)
of dark matter is confined to ~ 10 —to-1 GeV (Lee, Weinberg) US keyboard

Language preferences

H O Type here to search [ (1 | ﬁ ﬁ ml Ll | s A BB ) J ;"1:{:;;"{,;\,?11 7 E‘

Pirsa: 18070016 Page 10/76



® % s TRISEP-3 - OneNote 2016 A moximpospelov. @ — 9 X

File Homa Insart Draw History Raview View

A =, (2 < ? 00
3 S A AL~ Sl | @ & I - a 't
Type Lasso  Eraser ,-\_‘_/ —_ /| —~ / ,l/ —~ rd / -‘l’ Color & Draw with Insert

Ink to  Ink to

Select Thickness Touch Space Text  Math
Tools Shape Edit Convert A
| M\j Notebook » | Quick Notes New Saction 1 New Section 2 "ot
Add Page
1 Untitled page
Untitled page
TRISEP-1
TRISEP-2

Examples of DM-SM mediation

TRISEP
- /
z - mimcls e o3z

a Z —frrere

—

-

7}

¥

=

5 E

W

:.z '!‘
g = I
Z = S

: M <

% Z

SAS s Fm i § v B S —_—
— . —
& += =
5 =

< .‘r".' re ”K‘.'J‘.‘ﬂ'f‘!”l’

o 0k ene y E )
5 pa LV
e £ S A7 rvimtos

If dark matter annihilation is mediated by weak scale particles, the mas
of dark matter is confined to ~ 10 —to-10000 GeV (Lee, Weinberg)

- O Type here to search |[;]; oo . ﬁ ﬁ ml Nl ot A 12 m ) S NG 7. AM El

2018-07-17

Pirsa: 18070016 Page 11/76



® % s TRISEP-3 - OneNote 2016 A moximpospelov. @ — 9 X

File Homa Insart Draw History Raview View

% o) ) A LY
! ~S |~~~ At @ S 4a 1t

+ %
Type Lasso Erasar ,\‘_/ ,\7/ ,\7/ ,l/ —_ / / -l" Color & Draw with Insert Inkto  Ink to
Select - Thickness Touch Space Taxt Math
Toals Shape Edit Convert A
| M\j Notebook » | Quick Notes New Saction 1 New Section 2 - ; "ot
Add Page
1 Untitled page

Untitled page
TRISEP-1

TRISEP-2

Examples of DM-SM mediation

-
. /
z i - macia A e
A Z o

-~
8
¥
£
e s f— 5]
> =
7 -
:.z 7
= n 9
- E = Q
T
L : ~ AW S
e it SAF <k - q = ———
< s é___) —5 =il
= - = )
o =
== = ”
] At Pory Hart  pherr PP :: 'f:
[ =
E £ <U—V > ~
= v E (51 o ==
A el SA7 sratas LV =1 5 L —
\ 2 3 s<sLb
0 ~
> A

I dark matter annihilation is mediated by weak scale particles, the mas
3 " = = B : 2
of dark matter is confined to ~ 10 —to-10000 GeV (Lece, Weinberg)

- O Type here to search |Ua oo . & ﬁ ml Nl ot A 12 @ ) S NG

Pirsa: 18070016 Page 12/76



® % s TRISEP-3 - OneNote 2016 A moximpospelov. @ — 9 X

File Homa Insart Draw History Raview View
' g »
Al /A~~~ ) o * 4% 7t
N = N i o
+ : . @ . W da Tt
Type Lasso Erasar ,\‘_/ ,\7/ ,\7/ ,l/ —_ / / -l" Color & Draw with Insert Inkto  Ink to
Select - Thickness  Touch Space Taxt Math
Toals Shape Edlit Convert A
| M\j Notebook » | Quick Notes New Saction 1 New Section 2 - ; "ot
I—AHIIIPIGG Wi IVITWIVL I IdanIvig Add Page
dd Page
= o -
Z A & (e a¥ -
[-J. . R Untitled page
A E —dwren - ; - o
S SHr sharag bl
e - - Untitled page
; - =)
- L W
c oL TRISEP-1
= (7
- / o LU -
= /'/' PIS nteasadrere é = ___: W W k\ TRISEP-2
P 5§ o e < 0
£ ot ) [P
R T i x & 8 S TRISEP
W ——————
| 5 z
2 bk
= Lk e P = 0 2
= ’ -7 8 Argal. a7 Y -0
[T
Ew 9 /
;i1 ’ 5 &= 1 pha
ek Aow v £ S = = = —
e SA7 svaros 2 b - =
- -
. > S ES s Ll
Lo~ e
= oo

I dark matter annihilation is mediated by weak scale particles, the mas J/ >\
2

of dark matter is confined to ~ 10 ~to-10000 GeV (l.ce, Weinberg)

Annihilation rate

ll © 1ype here tosearc 0y moaas O R oA oma) B M

Pirsa: 18070016 Page 13/76



® % s TRISEP-3 - OneNote 2016 A moximpospelov. @ — 9 X

File Homa Insart Draw History Raview View

-

Al /A~~~ ) o * 4% 7t
e T - - N \ y

+ : W . e a’m

Type Lasso  Eraser ,-\_‘_/ ,\7/ ,\7/ ,l/ —_ rd / -l" Color & Draw with Insert Inkto  Ink to

Select - Thickness  Touch Space Taxt Math

Tools Shape: Edit Convert A

| M\j Notebook « | Quick Notes New Saction 1 New Section 2

E] Ahotore ftaAt phorvr. gt arsive E L , Add Page
_. £ £33 <’O'\/ ~ f] e
o ko oy p O o & = — =
SETRAEA T Sty ets ¢ &f3g - F Untitied page
'_3 :‘:* B -’3 h—? Untitled page

L e o

If dark matter annihilation is mediated by weak scale particles, the mas
of dark matter is confined to ~ 10 —to-10000 GeV (Lee, Wemnberg)

Annihilation rate

! N% pat ) >/7_
O_/V = — /“‘ L =

A — \ 810 AN
] OTww|1t*r1'm‘.=“!r(h 0 JEl (] & [~ ml u[ e A 12 om ) £ NG a5 ;,'u E‘,

Pirsa: 18070016 Page 14/76



® o s TRISEP-3 - OneNate 2016 A maxim pospelov. @ — @ X

Fila Homa Insart Draw History Raview View
’
Al /A~~~ ) o * 4% 7t
N - = "N \ #
. - . @ . i a i
Type Lasso  Eraser ,-\__/ ,\7/ — / ,l/ — / / -! Color & Draw with Insert Inkto  Ink to
Select - = Thickness  Touch Space Taxt Math
Toals Shape Edlit Convert A
| M\j Notebook » | Quick Notes New Saction 1 New Section 2 - ; "ot

Add Page

I dark matter annihilation is mediated by weak scale particles, the mas J/ > s

of dark matter is confined to ~ 10 =to-10000 GeV (lce, Weinbery) Untitled page
L; Untitled page

TRISEP-1

W =55 -

Annihilation rate

_ L Nyl .
- ” (‘7‘”’?51’”’;)1 (/ .7

I
2
/ - 4 hn = _ A 5
h-dE v/ (’2}" 7 /M/; Mé

gl O 1ype here o searc i o DS O 9 R~ v oma o SN

Pirsa: 18070016 Page 15/76



® % TRISEP-3 - OneNote 2016

A maxim pospelav m - 0O x
Fila Homa Insart Draw History Raview View
) ) N
Al A~ A A~ [~ e @ 4 i agy T
Type Lasso  Eraser ,-\__/ ,\7/ ,\7/ ,l/ — / / -! Color & Draw with Insert Inkto  Ink to
Select - = Thickness  Touch Space Taxt Math
Tools Shape: Edit Convert -

| M\j Notebook « | Quick Notes New Saction 1 New Section 2

Aok odtin )

Y sve s

&U V / ._._ l F b‘!"\ & Add Page

VETy €C
DM par

Untitled page
of dark matter is confined to ~ 10 —to-10000 GeV (Lee, Weinberg)

‘)/ Untitled page
If dark matter annihilation is mediated by weak scale particles, the mas >

oV o~ L N _kd
fi@:? :

] O Type here to search e (h (=] ﬁ ﬁ ml 1 | e A 12

Pirsa: 18070016 Page 16/76



@ %

TRISEP-3 - OneNote 2016 A\ maxim pospelov i3] - (] X
Fila Homa Insart Draw History Raview View
Al y T (| | P ~d 1 a% 7th
4 &~ ~Sndl ‘@ - L a i
Type Lasso  Eraser ,\‘_/ ,—.\7/ ,\7/ ,l/ —_ /| / -/ Color & Draw with Insert Ink to  Ink to
Select - = Thickness  Touch Space Taxt Math

Tools Shape Edit Convent

| M\j Notebook » | Quick Notes New Saction 1 New Section 2

Add Page

Annlhllatlon rate
— / 3= g M 1
oV = _é__ 3 ( /—-
_77 ( ‘_jwf = hff B Untitled page

> _
7 — e mé? LJM 75 ; TRISEP-1

!4/]5— == ZO ﬂ:‘: V é—f [ =y f&? R

Untitled page

i J y e :;é'— -
{.7—_(./ -;E{ _7;_ _'\ 7;’1%7, ~ .r'/ﬁ-é!-/‘i _ /![:) Zini i

, w7 ) Y - 27 .
z 9 . I " L 2
>\ — My, S g‘,_., z _ o _/z g_ Ll /e Su

A~ 7 = (’E WA

1

; \ 818 AM
] OTww|“,H.m.,,.‘mh 0 P ﬁ [~ m] 1 | e A 12 @ d) L ENG ;:umc:,'u 5‘1

Pirsa: 18070016 Page 17/76



@ %

TRISEP-3 - OneNote 2016 A\ maxim pospelov i3] - (] X
Fila Homa Insart Draw History Raview View
Al : ~ 1 A A
P L | || P / ; ;Y a * ) 3 ﬂa 'JTT[
Type Lasso  Eraser V4 7/ 7/ /| —_ /| Color & Draw with Insert Ink to  Ink to
Select - . - - - = - Thickness Touch Space Taxt Math
Taols Shape Edit Convent A
| M\j Notebook » | Quick Notes New Section 1 New Section 2 s
Annihilation rate . ’ Add Page
I A \ Jotis® E g N 8 3/ =
v = — g o ( / = ’//‘Vf z Untitled pa
(4w == ws)

_b/L Untitled page
/T B A I, F il ' TRISEP-1
hH—>L1 E’?F 'ar,) (/ 4/’/ :

W, =20 Cell 44— cxca Ao -

oV = -"/i '\7'&'}1“47 o1 ,fj}éj >

z ‘ 9 P —7 2 g
>\ — _]Zf— _}V? % /J[.,?_ LY 4 =i - - _/2‘;_1 N L/::-ﬁ L —)E_ :’l—'f
Mé 2 o g

: ¥ - — /O
(2" 7 0% 2
/&

1

H O Type here to search 0 (Ch . ﬁ ﬁ ml 1 |

£ oA w o m Q) f NG .. B

Pirsa: 18070016 Page 18/76



® o s TRISEP-3 - OneNate 2016 A maxim pospelov. @ — @ X

Fila Home Insert Draw History Review View
AL (S A~~~ et | § *‘J . I a'é f}[
e Sl | 5L PR e ot b
Tools Shape: Edit Convert A
| My Notebook » | Quick Nates | NSWSSEISRT | | naw Seetlon 2 s
Annihilation rate ’ Ao
o /N prE g, :
oV = 7% (/ > Untitled page
(- ’W )

= (725) LI & 2. T
— ‘——,17‘ p— —;{7_.7‘ v (./)r /
I &4 =

u [oRr : BN T

Pirsa: 18070016 Page 19/76



® o TRISEP-3 - OneNate 2016 A\ maxim pospelov  [H)

(o] X
Fila Homa Insart Draw History Raview View
’
A = ) A
l ~S |~~~ @ & 3 agy T
Type Lasso  Eraser ,-\__/ ,\7/ ,\7/ ,l/ — / / -! Color & Draw with Insert Inkto  Ink to
Select - = Thickness  Touch Space Taxt Math
Taals Shape Edlit Convert A
| M\j Notebook » | Quick Notes New Saction 1 -

New Section 2

=20 Gel/ 4G— crxarple

%
a __fi \ A L ] ~ 26
_ — e ————————————————————

o f'//y-é:/'? = /jt7 s et Untitied page
7
4 "

Untitled page
o/ — 2
¥ g4 = =i ?— i 2_ TRISEP-1
y / ﬁé, - —./7 = 5 Bl 5 /G G
o —‘"2’ . 'd L7 - = -

G

Add Page

4 /
/ 2 / - & L
b i / Sn
= il . / ) 4
hs decay to light scalar DM
] O Type here to search U (D ™ ﬁ ﬁ ml 1 | e A 2 m Q) £ ENG ;‘_; ‘:;\"I‘.-ih E‘

Pirsa: 18070016

Page 20/76



Pirsa: 18070016

@ %

TRISER-3 - OneNate 2016 A\ maxim pospelov (k3]
Fila Homa Insart Draw History Raview View
Al i | N L 1 i 1t
3 SN PN PN PN == S B aann
e S S S|l e o b
Taols Shag Edit Convert
| M\j Notebook » | Quick Notes New Saection 1 New Section 2
77— ( {’_/M Lo ;/1,-'7[‘/)) = . ,V{5 / Add Page
j— - .r"/ é / Q/ j’w/ > /I//? - Untitled page
;) — 4 Z X?f ';! 4 Untitled page
o / TRIS
k‘/ﬁs — Z O L;-e’ V 4‘* — &-—;«1,—{!7’ . TRISEP
) e, r o :_‘é{ & TR
oV = f-/—i _\ e é 1 ~ /. & L A
7 9 - /
. 4 7" P _ Y > : — B 7
& ) - e - -
’\ — —_}Lﬂi—’ o _‘>£:1 T H = LGl 7 iM -
} -L - P= i ; = :_—- = = "}-3
% 2 y L’/{ ( p.rcel /o0 e
~ — /O
(i.25) " % o e gt
— : s v — 5
— C = - //L / bl e
A
- N\ Y ) _
o 7T (225 LIk w 2T 2
77 T T e7 =<
4 2L / Sh
D — Do S/
//“ _./ - =
( A — 'LD . / ) 4
H-] O Type here to search 0 (W] . ﬁ ﬁ ml 1 | ' N mw q) L ENG ‘_‘_;!.:

Page 21/76



® % TRISEP-3 - OneNote 2016

A maxim pospelav m - 0O x
Fila Homa Insart Draw History Raview View
’
Al y T (| | P ~d 1 a% 7th
= = ~ 1
L &~ ; /? @ $ A an
Type  lasso  Eraser |~ /|~~~ ~S /-/ Color & Draw with Insert Inkto Ink to
Select - = Thickness  Touch Space Taxt Math
Toals Shag Edit Canvert
I My Notebook ~ | Quick Nates |/ New Section]

New Section 2

MS — 20 Gel/ 4g— C_Z.Ai&mfm

-/ ﬁ//IZ | Y — 36 >
p

Add Page

Untitled page

Untitled page

. TRISEP-1
287 % o e
A, L
&
'

s 4= (?’ZQV//
o |k /O e 257 |

i \ 8:25 AM
] OTww|“,H.m.,,.‘mh 0 (| ﬁ [~ ml 1 | e A 2 @ d) L ENG ;:umc:,'u 5‘1

Pirsa: 18070016

Page 22/76



A maxim pospelav m - 0O x

TRISEP-3 - OneNote 2016

@ %
Fila Homa Insart Draw History Raview View
i P T
Al | | | N, [ P || va ‘b i aa RT[
Type Lasso  Eraser ,\’/ —~ V4 ,\7/ ,l/ —_ /| / -! Color & Draw with Insert Ink to  Ink to
Select - = Thickness  Touch Space Taxt Math
Tools Shape Edit Convert A
! M\;‘ Notebook » | Quick Netes New Saction 1 New Section 2 + 4
=
s> Add Page

Untitled page

S - ALy N
]/ ( ) /ﬂ/l /I/PA - Untitled page

%] 70 Le 4 Gd— Gl f,}é
g T— - TRISEP-1
/ = 56 o
[T'L/ Z::_f ___/: \_ /I“Lf Ik = N f:jf-';'-é/'] _ ,-*/L:? s —— TRISER-2
= el p
7 A7, 7T, ‘ Y = 'R TRISEP
- / ‘b /. pap— Z -~ )
/\ g - ) ;,1/;“;77 B j)adv - r 7‘* / 2 é. ) ‘-ﬁ [/, ’/0 S [
r)r E —,L . /'}('_7 P — ¢ 7‘]( -2 e Ty ,? i
& P » 5 (fﬁ’,? (L¢L/ ¢ (O 'a)
7 — ) —
/.25) 4 & . @
e 7 -(_ — /O Y / < 25
/&
. "’ — > k/’ — y - i
~ /e (” <>, -3 /e x L& /
7 v = . L _— & -
/ é v & 7
v B
" —» L4 ' SM
/P‘_k/ B ” e _f/ { 7%’-»&[/
/ (A= ﬂ,/) AT 296 (:&V
Higgs decay to light scalar DM

i 825 AM
A B m d) f ING {,', .

H O Type here to search 0 (Ch . ﬁ ﬁ ml 1 |

Page 23/76

Pirsa: 18070016



@ % ’

TRISEP-3 - OneNote 2016
Fila Homa Insart Draw History Raview View
Al

A maxim pospelav i3]
[ S | || P

i P T
ot @ b N
Type Lasso  Eraser ,-\__/ .\7/ .\7/ '\_/ \/ /-/ Color & Draw with
Select - =

“a '
Insert
Thickness Touch

Tools

Inkto  Ink to
Space Taxt Math
Shape Edit Convert ~
] M\j Notebook « | Quick Notes New Saction 1 New Section 2 ; o~
[V = : A itk ~ 7= oty — U L Add Page
I f—'-'? ‘? £ ; -
"},— i 1 f—a -~ _ 5 f—l -
A= gt /25" 2 e Gt “|
= 7147 17 - — * = 4 2 & Untitied page
A= g M S e T —— sl =
4 _}'L’? n g~ Pt 4 —= i _f - — = . N Untitled page
; b = _J.—-' - — _.’J 5 & -
il , 0.2l /0 ey —
f—\ "?' g) — /0 E
[ES ) ¢ / s - i TRISEP-2
- ( / ‘{'S; 7 /0 w e
- P e — L L-" \“-{ TRISEP
/__--
/ - ! _i/f
. 7z (725 )
: )
4 / fﬂ'{.f /
& i
e ] — - A
A - ;
4 g
’ ( Y =87 ) 7
7

Higgs decay to light scalar DM

s O Type here to search 0 (Ch . ﬁ ﬁ ml 1 |

5 8 AM
) ) S NC 1
m d) f NG B

Pirsa: 18070016

Page 24/76



® o s TRISEP-3 - OneNate 2016 A maxim pospelov. @ — @ X

Fila Homa Insart Draw History Raview View
- 3 Y
AL (S N[BT N PN SRR R S I a3 T

Type Lasso  Eraser ,-\__/ ,\7/ ,\7/ ,l/ — / / -! Color & Draw with Insert Inkto  Ink to

Select Thickness  Touch Space Taxt Math
Tools Shape Edit Convert ~
| M\j Notebook » | Quick Notes New Saction 1 New Section 2 4
v v ’:—_‘—:_/, —:ZJ_—_ A L; — S ;"’ /:F-,é A = f‘JC} Cnd Add Page
T, J & z
AT 7 >
7/ ) — - -5 o
z g &y f2 7 < 2z
= N, Y4 3 o 7 Vi B Untitied page
=~ M, - = _ 4 Cel/ | /O om
T _ ey T = R . ; .
- ¢ & = - e = - Untitled page
R 2% A aa
( ﬂ 2 L“ L /C) Con TRISEP-1

) 4 ; -
_(l ; ] “[7 ‘3{ /é) i = g_‘ TRISEP

P
; _{w/' 4 =

(
\
po |

i /< ( & “~_) r} /& Ve ;)'\ - - ,
— T — — —_— i A
76 - & =
/ i i / 7 : ijz,(j'-’ ‘I
L e 5 7 / - _.._ﬁl, SAM

. p -
/= : — r— — ‘.;'_;_ P bf @
— o T o0y <0/ X [25 Gel/

Higgs decay to light scalar DM — &

] OTww|“,H.m.,,.‘mh 0 [ | ﬁ [~ m] 1 | e A 12 @ d) L ENG R E‘,

Pirsa: 18070016 Page 25/76



Pirsa: 18070016

® o s TRISEP-3 - OneNate 2016
Fila Homa Insart Draw History Raview View
~t
Al A~ A A~ [~ e @ 4
Type Lasso  Eraser ,-\__/ ,\7/ ,\7/ ,l/ \/ /-/ Color & Draw with
Select = Thickness  Touch
Taols Shape:
| M\j Notebook » | Quick Notes New Section 1 New Section 2
vV o = —= B -~ [ f"é»: — U e
- ) /- ol
Rl M, 2 3c tze i,
— ;-r[‘ “ ,a'”«-) = = i 75._ . ‘.
E 77 N e 4 =2
& p
/ & ¢ — /0
. {Les) "y § 1o . 25
[ 7( - = [ / L7 ><
- /é .
. L & ¥ = -
- 7E (425 ) R/ 2.5
e = —— = -
76 - 4 & ¥
fm e B 7 (Zul/
/ 4 1

/ (/x —o. /) = X7 . C

H O Type here to search

Higgs decay to light scalar DM

“y

2 Y6 Ge

()] I~

Ll |

A maxim pospelav

A LY
i “a '
Insert Ink to  Ink to
Space Taxt Math
Edit Convert
>
/o G

S A o

)

Add Page

Untitled page
Untitled page
TRISEP-1
TRISEP-2

Page 26/76



m - O

A maxim pospelav

TRISEP-3 - OneNote 2016

® ®H =
Insart Draw History Raview View
) 4 A

/|~ S~ |~ / : ‘b a~ T
~ Sd|=S ‘ot | @ A3 a’n
,-\__/ .\7/ .\7/ '\_/ \/ /-{ Color & Draw with Insert Inkto  Ink to
= Thickness  Touch Space Taxt Math
Shape Edlit Convert

t jal

File Homa

Al

Type Lasso  Eraser
Select
Tools
! M\;‘ Notebook » | Quick Notes New Saction 1 New Section 2
e =
{ " Add Page
r 8
7, - _..4 fn
A-»dé /8 -
& Untitled page
j.7
” s Untitled page
&7 56
oV =l L "\ T TRISEP-1
2 P b 2 — L 4 TRISEP-2
- M - o~ 25, - - ) P [
’}\ - e P 7'.1 < - ?:,_ l o L ’ =l f— P . o
— = — i — — 2 TRISEF
R, ,-f < = . i 3
“ ; (0.2ce V' rio ey
e ¥ vl - /O \
( { 2.5 ) 2 /47 - (‘
—rr E d ) P [ > b
- T AN Y
/e /
¢
g s/ ri- )]
o 7C e p
o ( /
rjff
At L
. P’ - o A,
- ; - }
4 i 2.7 ) . ' o
s L &
. J
p, ! x /25 &el
Higgs decay to light scalar DM - - /
a9 y 9 )
/ - A/ FADE (= &"
— {_.- . I X Y/ X ¢ = (@
\ 829 AM
A 2 om ) S NG
: > 2018-07-17

o I B~<BR

] O Type here to search

Page 27/76

Pirsa: 18070016



@ % - TRISEP-3 - OneNote 2016 A maxim pospelov. @ - O X
Fila Homa Insart Draw History Raview View
- A LY
Al N[BT N PN SRR R S I a3 T
Type Lasso  Eraser / 7/ 7/ /| — / Color & Draw with Insert Inkto  Ink to
Select — - - - / -/ Thickness Touch Space Taxt Math
Tools Shape Edit Convert
| M\j Notebook « | Quick Notes New Section 1 New Section 2 s
e \ T ’ - ‘ Add Page
/ f 7 2 2
Zall! # A / / y
F j’:;,’; -'_/: = _fg é;g- i /:*Ioi? = f;--’i—) s -
—_r /i.-r? ,_? ' 4 F)( Untitled page
o] ‘? Tk - I /2 C“L (7/ " 2 X =i l:’_ Untitled page
— e ﬂﬂs’-, =3 = —— 4 ) i /G
.'Ir_i /o ~ sl 7& ] : = S - TRISEP-1
o, b [ g ‘7{ - — s [
& 0.2 (;t_ l/ i) AC/-D TRISEP-2
(125" ? o P ze |
. {1L25) ¢ © e 2
— 7( e — - Il {/‘:? 5< S
Jé
2507 3t 2T
<“:__ (7‘_ ( Ca, T A atil - x ey (7 /I
—7_ ¢ { A —— s o "’b o
76 + & F
S / r)?'({; ! _/':
! _-"l,-’?
L .
Z,. — <Q
Higgs decay to light scalar DM
] O Type here to search U (Ch ™ ﬁ ﬁ ml 1 | of A 12 om q) £ ENG ‘_‘_;IH\{;\:..: ) a

Pirsa: 18070016 Page 28/76



@ % TRISEP-3 - OneNote 2016 A\ maxim pospelov [
Fila Homa Insart Draw History Raview View
- 3 Y
Al N[BT N PN SRR R S I a3 T
Type Lasso  Eraser V4 —~ V4 ,\7/ ,l/ —_ /| Color & Draw with Insert Ink to  Ink to
i Selact — / -‘/ Thickness  Touch Space i;-‘t( Math
Toals Shape Edit Canvert
| M\j Notebook + | Quick Notes New Section 1 New Section 2
=t - - S Add Page
/ =" il S6
7V ;C:,’: -'_f_; i _!M' ég ~ f‘:jo»-; — / 2 ZAl =
- ji.-r? ,_? 4 (7/ 2( Untitled page
z Th /- = P =t rrtitied page
i /’W;‘? -3 = e A L /e eu© N
',fr_ 1 /e = = 7£ z L . TRISEP-1
o o ey L{ - e L
~ (020V 7670
& = F
- — - /@ i TRI
—p— ( Z’SD . I y /C) w Z g—
— 7( o : } ’ L7 ><
/ &'/,_ =) ¢ e
= 72 (4 <€5 3./ x 2.6 .
— =g T = /-
76 7 & e
" ; .f_;.r ,._.’2,('; yr
/! _-/l,-’?
— . y P 5 ;
“ 4 g ‘ (‘// = = /YZ
4 — <C D = = " vy s / zM =t
5 27 2 y -~
a7, _
? &1
Higgs decay to light scalar DM L i Y / ~ )\ ?f_/
Z 5 - — z
> &7
- O Type here to search ;U: (Ch . ﬁ ﬁ ml Nl ot ~ & ) A OENG

Pirsa: 18070016

Page 29/76



- TWES 2 L &
> fliecs | SR S P
gt & M a7 —
= ?{ & 7

. O Type here to search 0 (W)

B @ s W

Pirsa: 18070016

TRISEP-3 - OneNote 2016

®@ o .
Fila Homa Insart Draw History Raview View
e
Al y T (| | P ~d 1 a% 7th
=3 ~ Ty 1 P
+ €~ : ‘@ N e a
Type Lasso  Eraser ,-\__/ ,\7/ ,\7/ ,l/ — / / -! Color & Draw with Insert Inkto  Ink to
Select = Thickness  Touch Space Taxt Math
Taals Shape Edlit Convert A
| M\j Notebook « | Quick Notes New Section 1 New Section 2 s
5\ = =2 Add P,
s . J i dd Page
/ A A b / /4 4 g
TV o = £ o Jphn = /O en
4.7, 4 Y — B
> 4 b / — ~F 5 Untitled page
\ T = 1, ¥ = /s A o ou©
/ - ’_7[ - A / — - = _,’T_ — — (=>C l’ . ' ) ) Untitled page
- & E - B _ .
R, L .‘f p = 2
i ( 0.2 e Vi /0 = TRISEP-1
B TRISEP-2

Ss o Im / & /(1

.—'/- —
= ' BEME ,oa
- T, .,
SR 4 ~ =
Higgs decay to light scalar DM / . AN X A_/?{ S / — o 2
v B e B —< £ & U/, Ldrr
= /_ S T

"A

A maxim pospelav m - 0O x

r A /
/'ltryf‘.

SA1

832 AM
]

2 om Q) £ NG
2018-07-17

Page 30/76



1

] O Type here to search e

Pirsa: 18070016

(L

TRISEP-3 - OneNote 2016

®@ o .
Fila Homa Insart Draw History Raview View
~t
Al 3 S~~~ el @ S
Type Lasso  Eraser ,-\__/ ,\7/ ,\7/ ,l/ —_ /| / -! Color & Draw with
Select = Thickness  Touch
Taals
| M\j Notebook « | Quick Notes New Section 1 New Section 2
— i g
2 g / 4 \ 2 /s i
Vv e = = —— e [ fodn = /L
L 4 /1{-‘,"’;“? ‘ /
z ? . ¥ i i
\ = g My, 3L D —— i
! / ‘:’1{:1 Ly - /3 —

,_-< [ x ‘_,, .
e L} a i
&

Shape:

+
]

Insert
Space

Edit

A maxim pospelav m - 0O x

R
Ink to  Ink to

Taxt Math

Convert A

Add Page

Untitled page
Untitled page
TRISEP-1
TRISEP-2

wom d) NG

833 AM
]

2018-07-17

Page 31/76



Pirsa: 18070016

@ % ’

TRISEP-3 - OneNate 2016
Fila Homa Insart Draw History Raview View

~t

Al ~S A~~~ @ e
Type Lasso  Eraser ,-\__/ ,\7/ ,\7/ ,l/ —_ /| / -! Color & Draw with
Select = Thickness  Touch

Taals Shape
| M\j Notebook » | Quick Notes New Section 1 New Section 2
& ! U el T7% (=
7o) F g — 0 . ( =
5 (Les) v ¢ 1O e 2K
— 7T t - /2 x
/e "
, (_,-- R 4 = &
= — z =5 e
Y=} 4
J"( } f, = 4’
bH 2= LS o = e———
v 4
Higgs decay to light scalar DM / B
,"- = il

] O Type here to search e

¥
L |
' oA @)
s O DU O/
J = &9 =
Fd gy
) - BT

+
]

Insert
Space
Edit
1/
/»
g
_ | €
P |
[ /
7 e
= il
> &)
>

A maxim pospelav i3]

3 Y
‘a’m
Ink to  Ink to
Taxt Math

Convert

NG

Add Page

Untitled page
Untitled page
TRISEP-1
TRISEP-2

2018-07

834 AM

17 E‘

Page 32/76



® o s TRISEP-3 - OneNate 2016 A maxim pospelov. @ — @ X

Fila Homa Insart Draw History Raview View
i
Al /A~~~ ) o * 4% 7t
N - = . N f
+ : . @ - A3 a’m
Type Lasso  Eraser ,-\__/ ,\7/ ,\7/ ,l/ — / / -! Color & Draw with Insert Inkto  Ink to
Select - = Thickness  Touch Space Taxt Math
Tools Shape: Edit Convert -
| M\j Notebook » | Quick Notes New Section 1 New Section 2 3 ; o~
> A - ~ ¥ O — /O ’ ( 2 s B Add Page
G ,-_-’_C_,__) : } b /& w 28
— 7 : I (& 4 -
1.7 Untitled page
/ - o r f
et /< (’ .") AT /_] 7 Untitled page
. - Vi = - == LS .
. 7 TRISEP-1
i y, /
Mol TRISEP-2
/(_ e o TRISEP
e, o \/
LH —2= LG [ -
":
e 4 —
Higgs decay to light scalar DM / / -
/ = o L7t
4 \ 7
" \ J
F i 7
o Lk
\\Q/' /
- s BT

20 O e e sever : IR doAvmw P o DN

Pirsa: 18070016 Page 33/76



[C] o) TRISEP-3 - OneNote 2016

A maxim pospelav m - 0O x
Fila Home Insart Draw History Raview View
e
Al 7 [ (| P ~d 1 a% 7th
3 €~~~ ‘md/ @ N A a it
Type Llasso  Eraser ,-\__/ ,\7/ ,\7/ ,l/ —_ /| / -! Color & Draw with Insert Inkto  Ink to
Select - Thickness  Touch Space Taxt Math
Taals Shape: Ed Convert A
| M\j Notebook » | Quick Notes New Saection 1 3

New Section 2

/Z——a-gf ‘ c//_: i Wi Fr

Untitled page

7 '2 "/7 2 Untitled page
5 }MZ_L TRISEP-1
; 4 . 7
Higgs decay to light scalar DM /

= 55 2 L7
/-:M ~ J MY

»
a O Type here to search 0 (Ch . ﬁ ﬁ ml 1 | e / e

Pirsa: 18070016 Page 34/76



© %

TRISEP-3 - OneNote 2016 A\ maxim pospelov
Fila Home Insart Draw History Raview View
e
Al /A~~~ e WY * 4% 7t
+ A= . @ - A3 a’m
Type Lasso  Erasar | ~_/| ~ /| ~/ |~/ |~ Y 4 -f Color & Draw with Insert Inkto  Ink to
Select - Thickness  Touch Space Taxt Math
Tools Shag Edlit Conven ~
| M\j Notebook » | Quick Notes New Section 1 3

New Section 2

/Z_-;-»gg' ‘ = L~

Untitied page

B 2 u/—/ Z Untitled page
) , - y §
Higgs decay to light scalar DM /

= I MY

a O Type here to search 0 (Ch . ﬁ ﬁ ml 0 |

\ 837 AM
“Q s oW o ) \,‘.f.'; ENG 3 X 51
20 7

Pirsa: 18070016 Page 35/76



[C] o) TRISEP-3 - OneNote 2016

A maxim pospelav m - 0O x
Fila Home Insart Draw History Raview View
e
A ~ At £V )
l S~~~ At @ S 3 agy T
Type Llasso  Eraser ,-\__/ ,\7/ ,\7/ ,l/ —_ /| / -! Color & Draw with Insert Inkto  Ink to
Select - Thickness  Touch Space Taxt Math
Taals Shape Ed Convert A
1) My Notebook « | Gulck Notes | 1 NewSaction | !

New Section 2

/z#gg ) c//_: _y \/)g l-

Untitled page

2 2 m/_/ 2 Untitled page
5 /M s TRISEP-1
- : r— 7
Higgs decay to light scalar DM /

p2
o = A

= 59 o Mel7
a 3 2 ]7‘- [ 1& —
7 ol é’” A
/Z —- D = Z @2 / — 7 —A—(Z_):h
- L 7 p

(™ G, b X By \1/ )

»
a O Type here to search 0 (Ch . ﬁ ﬁ ml 1 |

. v
£ oA @ om Q) f NG .

Pirsa: 18070016 Page 36/76



(C] % s TRISEP-3 - OneNote 2016 A maxim pospelov . @ - @ X

Fila Home Insart Draw History Raview View
e
Al 7 [ (| P ~d 1 a% 7th
3 €~~~ ‘e @ - N a’n
Type Lasso  Erasar | ~_/| ~ /| ~/ |~/ |~ Y 4 -f Color & Draw with Insert Inkto Ink to
Select - Thickness  Touch Space Taxt Math
Tools Shape Edlit Convert

il | M\j Notebook » | Quick Notes New Saction 1 New Section 2

Higgs decay to light scalar DM / 7 Mo

Untitled page

|

Untitled page

(~—"

3 »
; S 839 AM
] O Type here ta search 0 e = ﬂ aa O B B A 1 om Q) L OENG mm{;’, i B

Pirsa: 18070016 Page 37/76



© %

~— (:ri'}r e
m
S A=
-

H O Type here to search 0 (W) .

<

Pirsa: 18070016

TRISEP-3 - OneNote 2016
Fila Home Insart Draw History Raview View
e L\
Al = = || e ; ; W % T
Type | Lasso  Eraser Vd .—-\7/ .\7/ ’x/ —_ /| Color & Draw with Insert
Select o - Thickness  Touch Space
Taals Shape:
| M\j Notebook « | Quick Notes New Section 1 New Section 2
H =55 o = e <
2T T
a7,
: : — J 4
Higgs decay to light scalar DM / e . ;Zx’?[ /?
] / = - 7 —
/ S 2
[y = MY = &7 79
] p 7 o A
= 5 = 0 —- 7 )\
b o—p Dte = Z Ge f/ — & /
- 8 47
c‘,\,"/’,fm_&/ z_j_a

Ll |

A maxim pospelav

R
Ink to  Ink to

Taxt Math

Edit Conves

=

/ 2 /\ "'Zf”/

/ /V//

Add Page

Untitled page

Untitled page

Page 38/76



Pirsa:

L) ]

Type Lasso  Erasar
Select

Higgs decay to light scalar DM

e )/
TRl v
/
; "
[
¥
»” [ £
‘
= L » | A
Tt J
s
".
b
f.,'. 4
,
/

Scattering on nuclel

H O Type here to search

18070016

Fila Home Insart Draw

Al 3 | | | o, o~
"’\_-/ ’\,/ '\,/ '\_/ \/

| My Notebook « | Quick Nates
&1 @ X A L
, 42,7
\ ”
(
<

TRISEP-3 - OneNote 2016

History Raview View

~t
‘et @ a
/ -‘l’ Color & Draw with

Thickness Touch
Tools

New Saction New Section 2

s ’
=) e
‘.Jl / | >
in l
(
P
—_—
=
¢
7
/ Ag [ ¢
A
i
I
\ (
C |
p ) L -7
i 14
>
i
ot ! -
(==
-
.
- € g

0 et I < ]

Shape:

+
= ]

Insert

Space

Edit

A 2 m Q) £ NG

A maxim pospelav i3]

£y L%
“a '
Ink to  Ink to

Taxt Math

Convent

Add Page

Untitled page
Untitled page
TRISEP-1

TRISEP-2

840 AM
2018-07-17

Page 39/76



(C] % s TRISEP-3 - OneNote 2016 A maxim pospelov . @ - @ X

Fila Home Insart Draw History Raview View
£y
Al /A~~~ ) o * ax A
: N - = "N \ £
+ : . @ - L a’mn
Type | Lasso  Eraser ,-\__/ ,\7/ ,\7/ ,l/ — / / -! Color & Draw with Insert Inkto  Ink to
Select - Thickness  Touch Space Taxt Math
Toals Shape Edlit Convert A
] M\j Notebook « | Quick Notes New Saction 1 New Section 2 - ; "ot

Add Page

Untitled page

Untitled page

Scattering on nuclei

TRISEP-2

‘5:*—_ /[24— bum/f/c/ Wz- 945 4. TRISEP
§ o /;,ﬂ/ﬂ/n % oV //»/—r

. = - 8444 AM
-] O Type here to search 0 (I . ﬁ ﬁ ml 1 | o A 3 om q) £ ENG ag C" - 51

Pirsa: 18070016 Page 40/76



(C] % s TRISEP-3 - OneNote 2016 A maxim pospelov . @ - @ X

Fila Home Insart Draw History Raview View
£y
Al /A~~~ e o * ax A
s " i = N % 3
+ : . @ - L a’mn
Type | Lasso  Eraser ,-\__/ ,\7/ ,\7/ ,l/ — / / -! Color & Draw with Insert Inkto  Ink to
Select - Thickness  Touch Space Taxt Math
Tools Shape Edlit Convert A
! M\j Notebook + | Quick Notes New Saction 1 New Section 2 + ; "ot

Add Page

Untitled page

Scattering on nuclei

Untitled page

. O Type here to search 1[11 (Ch - ﬁ ﬁ ml Nl ot A 3 om q) £ ENG bl 51

2018-07-17

Pirsa: 18070016 Page 41/76



(C] % s TRISEP-3 - OneNote 2016 A maxim pospelov . @ - @ X

Fila Home Insart Draw History Raview View
' g J’l‘
Al A~~~ = 1 axy 7
s " i = N % 3
+ : . @ - L a’mn
Type | Lasso  Eraser ,-\__/ ,\7/ ,\7/ ,l/ — / / -! Color & Draw with Insert Inkto  Ink to
Select - Thickness  Touch Space Taxt Math
Tools Shape Edlit Convert A
! M\j Notebook + | Quick Notes New Saction 1 New Section 2 + ; "ot
Add Page

Untitled page

Scattering on nuclei

s ot (S wedd e o Lo
\/ g =

1 »

. O Type here to search 1“1 (Ch . ﬁ ﬁ ml Nl ot A 2 m ) S NG San M E‘,

2018-07-17

Pirsa: 18070016 Page 42/76



© % s TRISEP-3 - OneNote 2016 A maximpospelov. @ - @ X

Fila Home Insart Draw History Raview View
£y
Al /A~~~ e o * ax A
s " i = N % 3
+ : . @ - L a’mn
Type | Lasso  Eraser ,-\__/ ,\7/ ,\7/ ,l/ — / / -! Color & Draw with Insert Inkto  Ink to
Select - Thickness  Touch Space Taxt Math
Tools Shape Edlit Convert A
] M\j Notebook + | Quick Notes New Saction 1 New Section 2 + ; "ot

Add Page

Untitled page

Scattering on nuclei

\/ /\fg — W”}C/ "
<- M o ]D’DG{/\/ /‘,Eg_ﬁ,\f\_ 10 < <o Cel/

1

gl O 1ype here o searc i o DS O R~ v mow o N

2018-07-17

Pirsa: 18070016 Page 43/76



© % s TRISEP-3 - OneNote 2016 A maximpospelov. @ - @ X

Fila Home Insart Draw History Raview View
£y
Al /A~~~ ) o * ax A
: N - = "N \ £
+ : . @ - L a’mn
Type | Lasso  Eraser ,-\__/ ,\7/ ,\7/ ,l/ — / / -! Color & Draw with Insert Inkto  Ink to
Select - Thickness  Touch Space Taxt Math
Toals Shape Edlit Convert A
] M\j Notebook » | Quick Notes New Saction 1 New Section 2 - ; "ot

Add Page

Untitled page

Scattering on nuclei

Untitled page

S o 27 /’[2 <— woidd have o /QA
: goun o = /7
\/ g ~ 1o -

( M o IUDGc/\/ )'Eg_n,\f\_ 10 < <o Cel/
é/ | ~ 50 fee >
o ) frdt s ente ﬁ

fgf PryoecT™

Do e crowzt

] O Type here to search e (o ™ ﬁ ﬁ ml | e A B om Q) f ENG ;;:{-!"7;\:.-1' 51

Pirsa: 18070016 Page 44/76



© %

TRISEP-3 - OneNote 2016
Fila Home Insart Draw History Raview View
~J +
Type | Lasso  Eraser ,-\__/ —~ V4 ,\7/ ,l/ —_ /| / -! Color & Draw with Insert
Select Thickness  Touch Space
Taols Shape:

Edit
I My Notebook

Quick Notes New Saction |

New Section 2

Scattering on nuclei

4
Pl
;_JU:?/M
el | S~

S - L
(m oo GeN 5 e~ 10

S g 2NV

< sv Cal/

V4 fon— """ ~ 5b |V >
P
% - /9 %74557
Do Lectso®
. O Type here to search 1[11 (I . ﬁ ﬁ ml "l "

Pirsa: 18070016

A LY
“a '
Ink to  Ink to
Taxt Math

Convert
CD

A maxim pospelav i3]

Add Page

Untitled page

Untitled page

Page 45/76



Pirsa: 18070016 Page 46/76



Pirsa: 18070016 Page 47/76



Pirsa: 18070016 Page 48/76



Pirsa: 18070016 Page 49/76



Pirsa: 18070016 Page 50/76



Pirsa: 18070016 Page 51/76



Pirsa: 18070016 Page 52/76



Pirsa: 18070016 Page 53/76



Pirsa: 18070016 Page 54/76



Pirsa: 18070016 Page 55/76



Pirsa: 18070016 Page 56/76



Pirsa: 18070016 Page 57/76



Pirsa: 18070016 Page 58/76



Pirsa: 18070016 Page 59/76



Pirsa: 18070016 Page 60/76



Pirsa: 18070016 Page 61/76



Pirsa: 18070016 Page 62/76



Pirsa: 18070016 Page 63/76



Pirsa: 18070016 Page 64/76



Pirsa: 18070016 Page 65/76



Pirsa: 18070016 Page 66/76



Pirsa: 18070016 Page 67/76



Pirsa: 18070016 Page 68/76



Pirsa: 18070016 Page 69/76



Pirsa: 18070016 Page 70/76



Pirsa: 18070016 Page 71/76



Pirsa: 18070016 Page 72/76



Pirsa: 18070016 Page 73/76



Pirsa: 18070016 Page 74/76



Pirsa: 18070016 Page 75/76



Pirsa: 18070016 Page 76/76



