FUND . |nT.

Thursday, October 1, 2026 6:02 PM

o One o JUS\-{-‘:«'COZ\\"OV\, Jor e Propagddor fador  p

1 SSSSeE lHssssas \\\___;ch

T 7 =22
qim? Fo —q —m*® L

Lo Pa-Pc)® sauered fou-womadm. trawster

1 - — e PN vy
(S‘\'a\-\c PETeu'\—\o\,(*\iC\?‘) AT (-?\Vllf> . J 8 2 V&) € Eox =
c\e {
e3. Very\ eavy Pa_ 2 It ar
i by A
(’Ibf'O)

= Founer trawsfonu ok ?S\'G\AX\QL ("at' _:j;-_ﬁ>
am Recalling thek

1 ENERE
£ V(R = 2 <slvuid = T o
-S: : X1 (Coo\ow\o) q 2 "]Z ={ = - 415“ s H(O%2)
BN this exploins rMerford
B et 4 qm oc VLndon)
£ VX)) = — <PIVITS = — — .
T Coleawa) q?_ +a< with QoW
Phase space foder (“Wwemahc, pat of Fernu 's forusla ) _?:MZS‘O\A
ch.G

ln @M 6-}3(6;( ,2, W €adn s‘(a‘t@ with ’Px owd X w\quW socha voaunge
isthe Sawe slate
Nuwber OIC slates for a romge Aby , DX N = Dbx -5/ |,
3 d}wev\ SwonsS A?‘ ASZ,/ \/\:b
NOV\MaL:'ae % 1 Po\rH de n some —ﬂu\‘l'ce volse V L\Q‘Ce( \/.900)
perodc bomdan) conditons @ V=a>
a
(#xil)\jlijz) = (V\x,l/lb) 1\"2)? 7

Inwtegrote over V
dS\/ Phare space elewed

Q)3 for eue pahcle

dN = d}?o&" 1 dp’ V HE
= @ fi=g

NOH«H'M‘? will depend on V (it will cancel) so
Phose space fador for Ng pa/hcles (v=7.2,...Nf) in Frnal slalte:

A = EJ3(P-=PB) TT B = ttal
NE TT oo = @9 . Po Tl G St
wet ol Pi are indepandenk ol stalel >

: JIN _ dN g
C{'o be Used iw -FOI\MULQ, -Fo( d_e, - OI_P aTg )
o QGLQH\J\*S’HC Nonuwalization to 1 parkcle in NEFSEREREOY l‘s_"ﬁr

relowsheally iwvan aul :

] Most womalive o

New Section I Page 1



S
bOOS’JC Mu st honwalize +=

J Y /?m/‘h.‘c(e_s Ju Volue
1 Paﬂ\d,e inVv A parkde in VA ., E/

Comevhonal choice : 25 patides in Voluwe V

N /. uN

New wovefurchons ¢ ' fvl"L’/de T ‘/’/ZJ?E )

Tlne lMa*y\‘x €(@w9% ES nowd

My = VS = Heah R T ee prre |As:]

Fevim Gto\AaOv\ vole becowmes: PO = e’
Wy JlAjleS(e; e_\)ou\/
N
A ]fm G (2m) A‘(P-Z Pi) dPes APpz d
285 262 - i Cany? P (2m2 2=, (2
Wi = 1 z (211)43‘ P—Z T7£' __——"lP‘
o T el ( Pl e
EAL : JLPS |
For each porticle i Fual slale a%;%—z—é Levevtz /'mu@m'a:‘t"'
(Exerise: ™t caun be wnrhen gs (2rm)S (P}—W—%) ?2”1:;)

Ng=2 (two parbicles In final slate )

o A dPa szt
d@= () § (P—Pi-P2) @M 28, (™73 2e.

S (E -4 -'2) dP/‘ L after /M'chl«zl—n‘ozn on_-,r‘ﬁ’z

@W)z 2€4 LEZ
Let's evaludle ik l‘ﬁf": \Ti';‘\.—_[ﬁl ESEEsoRias
th CM sys : E,4¥+ E% mE J_s_ ((JJ\N‘Q"Q E = ’PC—HMC)
M dBYE 4
S (Vs-&4 ¥e mmm
@ = CerZ ( <2) e ¥ =¥
e o * ot AP s - 1C1€Z S a2
45.1=$_F dlﬁ:ﬁ'd—(zx f—F AV F[ﬁ;l\/‘
CA A T e T v | IR x It
dQ = (Qn-)l 4E:E\{ ﬁ: Vs #e= @m)* —\/E-d_Q no/:fee;vojﬁ'ovt,
ove~ VS
Thaes Yot A@ oy A—> RC (VS = wa) (C‘»Ohff'aw'f)
M 4o = ’L M| A2
dr = mW'Y' l o 32_112»./\,\\ It

] Zma

decay  decay
widMa vole

Two exawmples':

~ h > ot~ BR.= 2.9% .l 9 T—'y\ BRy

New Section | Page 2



Two exewmples:

B e mmoamas TS
P —> ptp- BR = 2.5 "% Ty BRe

(M < 1020 Mel) = 2
Rl Vie/e) v 9 \//l— Ay _pors

=v| L

|pel (mep/z) — W

HH (h/\c_<<u/\)4(l4/\¢

(‘Mef T Mc\\j) Th/Te is prachcoly deseibed bythe rako
™ v 06 Me c = T
i of prase space faTors 502 & )l

We havre

@ T — e‘l/—-ej BRe o~ 1210”4 =

m, = 139 MeV) AR .
( r l‘:{; ~ m M oAk _Tj/l - 0.43
(Mﬂvﬁ_’O) (W'e<<bw/,,)w")

Very, odnferevt fuam T /Te~ €300 |

= lwtus case  [2+]%, >> I,

Tero ~pody  cross seckhon AR —CD /h"aw Flox

Hece we (NQLA_\— T GOWPJCQ o = W‘F\/Cb/\/&& horber of
A Scattenng ceutres

LB P lorgety e
T2, el Uminosity elare
(beaw._) / velocty
b, = Wuoer =D A density of A . vdowe mp . S - Varvp) AE
aani = T S ot

avea Luwe area Hue

@:l - ,-.:_ TUTTRD :a g = 4/\/ o v‘elokmfkca“y

S A Pa =Uatvr)/V

le— (Java) D —>
Consider the case of a suwgle (V will Coaucel odt)
torget PG(‘HCLe M =1 -
-1

it

But \re\o:\-;\l{_f'\’:oq\l&j we have also STA 2e=
iwwanaut Llox fa cror

RelokwsReally

(Execrcise: it caube whlten as F = \/(PAPQ)"_WZ»\% )
. M systew : L
F = 4€f€;<f_’@l + ‘E_?S:\) = 4]?“-\(Ei+€£) = 4pF\Ws
E% e

(= (7] = 1FED o
4 2 H | 2 —floﬂ?_*
do-= L putl?de = — Pul™ o

New Section | Page 3



1 ]-’);-FI’

dr = =

Thowmson ch.4
GRS cw. F
Relahui sk cally E(Z:-Sb?"\/"\l gWVES I guasTa wmechan o

Ow €ﬁ00:‘\c>\/\ soclh. as e - Gordon

L’z-q’ ~v(z'~ld -\-W\QQL =0

e e e

%

Frow X _ Miicisc (‘L j(—\l/w) V(oL V)
P> n v a":l— 9-% \_,\’:——

one idanrLies- — 5 H &3

P~ 3<=0

( ot )
ond for a P\Q_(\p wode A (‘SS?»EQ)

&'L:I\/Q

one obtaus P =2|N"E =Z0O

Sincehe problaw. is doe 1 he secend Hwe defuanive
bwvaoc looked o om eQuaovL of Hreh: order :

Ed = (tqpr+onp, + 2P+ (b)) ‘»’ﬁg—izHﬁb =ed

ov 5%‘# (X T *‘(7’“")J'J e e ()

Tlis most shll be consislent wita E,zzeﬁbz.;.vu\z— so S‘quar\'b\%

Q _ ¢ - 2 N
2 B T mar T ) L = VYL g
e oL e d e LR e LU £ wost be
Mis Cegures “EL L P’Z_— 1
L = .
L ﬁ T but Con b totnces
O(L'DCJ ~ O(Jo(,_* = 0 (L%3)

—-’—> &,L Is Qa colimain Uecj’or, hore _[Lfo—ln Ohe uO-U*e—FUv\cHOW

Popeies of lmese wawcees:
/l) TFCO(C) = Tr (et (’9(73) = 'T\f( (5%»@) = wTY’C(S?OC\'_) =-:Tr(o({) =0
2) oiX =AX X = Aot X = A°X A=11  eisenvaloes

Siuce Trace = = elgenvalves —> matnces of even ordeC

New Section | Page 4



3) Hevuahow (sodhel H s Hewwlan)

Ox2 wmaces 7 There ore ounly 3 won- Conmitng Ones
(Pavli waiaces) we heed 4 (44,0 ,u3‘(3)

=> 4x4 wmahces

/PO\UL)\ /le U""H—\?

@)
o or et

Divae mahces X, = (EE: o -1
O O B -
O © o1 10 0 o
e.q. 0(4: o o 1o R AL ($: o1 o ©
O/‘ OO N OO—/‘O
1o oo oo ©-1

Other Jdwolces are possible (cb\euge of- bas‘\g)

New Section I Page 5



