v Stepped hea
Anotar Method

230~
- oA S'\”ruc‘{' SCETJI: LO(»’cfw‘lOr.s 0517'7 §C.ETI
i\ Matel RACD ontn SCETT Uso € 'Pf:“-’/\l
v Co llinag P~ QA
Lb\ Fa,(,,‘s\“a/:}e.— U)‘o-ﬂt’ L‘J t f- L 'p [ =4 \ & re le'Fr"a,""farL
1) Mkl S<CETL gate SeETo 5o €€ Pst o A°
C'Qllf‘r‘]_’ Pcl L AL
E’Q_'\_}_;S’ » JF‘f\éS 9.'\_/2,_; Us L= W f\—l?(&, Pfocc_a_d(& o C‘eanf'l"ru:."_
. SCETx opr (euea 'Huaual Heoy're ron- /oa.ﬂ)
-] Us o ‘Gt‘ ‘p;e-lcls Y T D€ rﬁdé‘f“’ﬂ" ;O'pﬁ ’%/
2o, ) T = (F.W) T he
L‘L) J——'.t. - ('_/0')('\](.:\) r‘ ( L{A'—L!J'w
ﬁ_’liw JTE = C"'fn ‘*J) (st Lur) - 5—‘—@ﬂfe
here ald T-prodouct, ¢a SCETE &
(o 5 "}“/fa.ﬁa.-d.,
UTL; i

“ I_f_'! C&SQ.S C«J)'\a-a.e, e }'\4'-4-)':— T"p/oéu‘:'("_: o

SCETL
wiHA =z

®peators . J‘auoluf'n? bot. <coll.n i‘-‘ useot€
“P*@\ AJ > Ll Qen}-fa—x: o~ - '{_/‘L\UI‘J

Cow £Ciciant i SCET (Get _ fomchon T)
P"L/‘_A‘I_
e S dee dke T( k) QW) T ()

L 9.:_5_,}1.“ ou)

,kp Aef"’“"'ce_f



~ 2% 11—

9—9.; e +w Fal Of?e.’f“a-A‘a-’S__ Q Use £

tom ANR -fﬁﬂrg_:
B SS E

L»J(/\an we lowse~ p£fs LQJ._(L.._ of ext colln frelds
Hew J e WM Vome b4 [l how PL ~ (LA
poeh | X readd e fq.Jr-&? ~aFed ot

e, TT L = 0F . m~*E
£8

‘ﬁ_oho o .E> o 'F-’w C,Lv-ﬂ—‘y:ﬂq. *H-u S“culj O'F ex—L ‘p'éltls

S ~ 7 = ‘A

T

- ai‘é‘l'erv . ‘gt‘Z;(& (e_c\e,—pn AW . Mlxe.cl %L,I 0/5 aj&“ L O

| 7(\\

T m:x@A . j;_r 9}‘-..-&» ) TE \i'lz')) .::(?3 7) "-3?-
. P, v O pr=n '(?? . Or ~ ’}7 Q- Lu7 Le
 SeETE. A% : L fresk [ pare usofe

S~ 44 Yu oo+ Z (K D VS r (k-9) V&

t L= no cC.- !j_g_, A =0



—2%2 —

SCETY S= y « % Ce-q) (Vs £ Vi« Vo IEWEL
4 ¢ t %
P el P~ (n%,m)

lesp s

S = S5-Ne-Ns % (H-4) (VS v S) + (x-7) Vo<
T 1

:ﬁ:- codftec»(-c.é
sob&, collin commponads

ke —3

o )
[i" ey TeET= XX H XXX o (gua)l 29" eg
ﬁ

- A# q A'AI

(o) ) (oY
%ror.-:-rl = 7 so e | @5, As] + Z cottin-n [ B, An __(
+ Vciizh-ﬁ [ 5, A;::I
P~ N / T div cu‘\'_ o‘C-C by ton €0n erner

e + | #C X hoe- x har d

Pj': Ne
—>
Anz +
Gy Q'r) Qe . P
No.n - ?"f+ d. ok e A:-C‘Cefeﬂ‘(‘  secters B-2mmr

Cﬁ B:Se‘Cé Cn
29§ < G4 D>



- 233

. Exclosiue

Ry '_'J‘t T > e _lf\arc‘. - collin Lok orinotion
[ Greid Lrpna t seft  odes hove -6 octve roele sa TFh.o
. <:lo¢; ot f._“J-‘S pre Le d €€ orannn bedacn SceETy 9 .S‘CET“H_]
QD has ] o
~Py-T

<we(n) | 3.6 1y (r, &)= ie €°54‘fz e <ty ] T Tt ToR) 1o

= ~ce Fuy (@1) Gﬁdgr Png Gt %7

Ve - ’—"'G 3
- 1 X | )
By Q72> A Fl"’..‘( J"V‘?)"QQ-S_' . ( aSe ﬁ'roifky’(_e/o;l_
_ Tt . &= & (n+r- —-»_p)_ oo I’—x" = E mr”
1
PP = PePy = @ nr s (E-)R”
pA .

*
-"\/L/u . L
-\(c:f\ + o'y ’é = v >@
i - —“%\\ N N F, i — — T T - coomT 7 \ )u‘

N haed 3 integreked out
..._,SCE—T Dfétfd-h’f‘ ot LeoJ) - arclaa,_ ( for T-pre beot ) (r

0= ety [T,0lr CGet ) [w S,
order AT (" Luiet -27

. O_Leyé‘ CU./f'Qf\_A-, g e_f,‘ua‘k.of\ .

- d*% N O’M—ﬂ?-"’-r . —C:xe,;... —LG_- ffe ‘-rm*a.f- “Cor C ci'm !e.:_r_r

° CJ“D—-—Q)& C‘”‘J : T i:r,I-é e enm so QO even
<o Clp, 7,77 ) = C(p,-Ft-F)



234~

AL
o Llavor Q} SP."/; P= ’.775‘ 320 @&
e [ S S
S+f ‘JC-J:'J’C ‘CE—)(“ 2,\'; orri.h
f).'on o,

b <o lor _y,‘pp, Iai' ) roufa"y Co (lr'ﬁ.ﬁar ( 6-70» Ja ) L

so € v lupg~s5 _de couple
9 F
{ SCETQT_

cquts O Fre = < <m [(FW) T @) o>

i
"D _ 'p--— j.'.u., 4 PO 4/_( (ftﬁ\ r (‘-‘J{- 1 ,,‘ Sf<.m'{°f"

. _ y
Loalte Wilsan lins (ng( ‘9 S if"')

Ng~ ~ Fer‘t'u/ L@ Yeue Alatrix E It =
/[— Fourier _r;‘aaj“éof,.‘_ a-@ e f )a-j-ﬂ-i

Fosi-Hon Space

<@ T ) Z AT W) 1.0 Ja> ‘
= t | Cap (B + (2 X)
= - (£x AP Sﬂ dx & orm (p,2)
S‘cl'i: 7.8 (1’) = 4

rmonedi space

<] (Foged) Tt o) (0 fp) 1o
Jz

= - lfe A T da S(w m (@edAe) g (p,2)

, _Plug it jate Frr (Gi) aah c\_o - i@*‘@}f«l ouer )



—235 -~
Fry (a%) = 2 {r g &% C((Q% e, 4, /') T (2, p0)
Qa* °
R4 ,611" s g}a.‘uersai \\'«71\“,‘ 3 m = A(\S"‘{’? '@sr f/'oru‘

e C 5 Frocess ci_eﬁf&.M ( L0 gaden ok oricotion in MI)

e o0 — Al convolut o .o,?au—‘u‘.

'T_/‘ e L&d E/L - M‘,‘é CJ"—j

e,)ff'a-ﬂl P/
. . 3 g A
L ot + = (e £ < Cr o a
( /"C;- >‘l: ) o — Pdt—? r (% )?_)
f
* 7—:‘— -4 - s
' o ? nep t ,‘.,Q,.,-F,'a,,
. 5o <= _\ < X —.a > % terms
| ¢ J2 A p’_ 7
= S 7
C(L«J {2x- !) . | ( o+l /Q
QJT. x ) —x e ted,
o . Lot W=

. C”\Ofﬁe- C..On_) + 1 . ‘CD/ . ]'}T_'°> 9;&.)‘"..:' GZfrr CK3 = & ((-‘X)
(Hmu’k)

_50 . 04\‘/. gix Drr ()‘P) ap peors rer e ffeif'c“‘r'o:x
b
L bbepeit ouen ol x| much  §ifCe ot
ey OIS £CiI-3) > \C‘(‘/f, (x, #\



-23¢ -
S Jrr ey

NQ(\J@-\\/ i e S Jt0 €ro b o -’é

\“>\‘ X ApPE Cbuwr s (o fpt‘an

Really L _mE T
@ff/iQEL if.“” ()

A
F‘-” g ',,,{‘réc"{b"'ﬁ"r Ot..+ ’10.-‘71._1‘_ \.‘JL—"IJ' & Vo k., re

f’fb_i veed, MHodroaize ot on P oc=sS _C}L.,_Qe:r ,

W

. X - WCd(_»fJ'_C—A (07 w—ieav—tc. cbwf"(_‘r (,JL, .)Qj\.

) 1\5 80 J&J fom & ()‘)
ng)ﬂ-&‘\, Or &e fl"a&*cL?f
Ll | | f}T—e— N P
[ E oo
= - adi . g
scer | R
-~ 7~ o~ /"7
\—\_\Cﬂ%ﬂ-?) . } 7 + w B
T~ ~ =T
e < . F

D\:\C\Cefe ece fVJ\‘U 59. e 'C","Li‘_lt,‘c.. -y Lok .9:\):_{ C. J Q€ ~ g“f



—L37 -

AM 'H*"r'. E,ac clusi e Ezcew-? e
. _ ) (kcf,/L/a(o7oaz>

2 oprT ML, M., Exr > Aaco

P T
R
Qp | Speratecs oI po= | |
N F F
R _ Hoy = HY6= Vea Vel [ Co O, ~+ Cg Oy j
S o= 1-75
2

Le v e L) { & 7, )
Ceapte ] [T ouPorew]

<

O
o
n

|y

Oq =

P 3(_,0,,5 btiq

20 ok
Hoarls (A fot‘an

\3 Is’gU”‘L\}I‘JQ

o o _ Br (<) dsta Lo plon
6.0 o . AY
. BD. €t P L } SeeT g
Al collinam r:"'A_J\L
US5e SCET e Lot e rawdota .Sé'af

-

3 m\m’ Jw(#\] [ﬁ(:)u)) ry Co(f)}) U*?i

Oo % = E . Qoh: = Y_—L:\r
O3 O AT R TIN () NERTRRNYTON L St
| | ¢
BN 0, 753 S ws”iig& Go llinoen
F QA



—R35 -

@ Freld redefia+ians \i,ﬂrf,: e “f,zq, , e
E2 | Va\_m (o.) o g t{o) (o™
a1 Qo et 2 W g W, )
' — /o) o a™ fo
B3 ek T wrtthy WYY,
. o . .
MTryYt o= YT AR A

- Q

®

-
Qo'

5
g

LR ) [ ER w0 m) W, ]

taéjofn»“’ _C_),‘[I.,,, ,[r'ne_
e virtew = ¥ Tovt e 7o
t. i)y USO'F{‘ (-IJ'.ZEO"* ’-.ne-"

/Lex{' ‘o Lur 'C:‘e,lls

Mot SCET, ot SCETx  { Friuid hea apaie)
Y- S
‘Tﬂ(ﬂ e P L ete.

fl

LRSS ThsTest ‘w{nj {?n“\ W . Cy(i”f} T W7 "5”1'{;\} ]

Toke Mutrix Eleretk

<wy

— R o 3
) 20 CGE)wtaled = e Er § de Clasr (2 B

2
Ko | R T he 18> = N S (we,r)

R

(e = Vs

B;D fdfe.\y So 'p“' . —-7 YD LD +7.§_¢'_.,'}'¢'OAJ \_\J;‘H\ C‘“,nﬁm Cfa't"r

MUY

Le collies, = _peo . 0 v soft Kields

(AJ.]'H'CJ'\ (5 (.»JL-—7 ot . ‘co;_()l‘hﬁ-i_.,_ R s ety (G-\_o‘.t
Qg

< Dy } P T “(4’%()3[;—\/ S = O

- calor ocieh operater  Letwean calar :’,'47/54 states



—_7 36(._

Factorie a'Lch

vFaan..va

<WblelB> =

¢« N ‘f((po, ﬁ\ S dx C (2. (Lx-t),ﬂ & (X,f‘)
- ® S ° o+ O A

Pfe. Cac.:ks,_r ( /a)
e \{ (w, 2 f‘) s .Irg,Uf —Jire 'C‘J,na‘b'm oKX e, reco :'}
We = #d -

- (W-J‘ S B> Pad re_coif)
M0

’, T‘H}; _ ”fPl"“r 'ka

+yp&"$ (iﬂf)
G° 5 ptnm”

Ae’ CA-V;
@fo __‘) Dk-f— 7f_-— ] ét__) D-!— e-—' , S
B~ > pemw’” BT T B2 D%, .

_ prgclx:,a-}-J,,...., ,‘Eyp_r_,ﬁ o ch_za.7.5._,, S

o Sdf?’am‘ge J L'?' /\/Q
B spe T

L

< e <o l¢£ CL&/'(}JQ Q.Q’(‘
+Afh ' 'éf "1”1:5«. '!Lc)o )



-

Aﬂo‘Hﬂ—L’ neclusi e exr--rte -

~24d0-

i
Cose _Jhowa UJ‘O'C?,L

[

B asXxsY

neodes anatter—~ _
HW e w ¢ “ M bo J‘L— USD“G't é <o “4"46—\- CI_ Q -'(" e
- SCET - )
--He{{ = _ ~YGr Vel Ves Co Uy . O7= e m, 5" 6“’ Pf’-b
Jz lem?
PL'Lo""Dr\ %M— E—7 ﬁ"f,__ —
o dE7 my> ™
T = i Sw e «E T :r/f(x) g4y | B>
Mg
3F= F ior 4, Pe b \ .
%——*\L
loock s ke DTS
Cons;der en-akforn‘u' F.egfofb
_ £
Me/. —Ex £ /Naew ot (x_‘%@_%v
Pxr = mag A :
C ~rest Croma Pe = ma (nf‘wﬁ'f') = e + %
3
Px = ma o* + T* (ha-28%)
z z ———
A
(olli naon
sSo cb‘.-—v—-la . j(JSf\a O~ X o=
B ollipsen witHe P~ Mg A

2 has

US‘DC‘t

l:fjl\.k c‘Lto--C.



match, ¢+ Lo SCET opafwj““’f‘ -4

T oor k%n,-%-o-h‘;ldc
corrat €. @odiar
= T4 |
The coefbcre X C(F+) Ir\-ov 3*—: Mg siace +hl s +odad
. rpae S ,.Q ,,5'—%\.13—‘_1~ jek  in A Px

7Fa.cf (=N L‘_).‘"]L F:\\Qg'ch -FQCL.%.M__

_— 7 A
J—J&gp = g{,\b.)(\ _—a}élFL Y+}\U'
. L(mE-e)x +, =
Tal, = LSJ‘*x e <B}T\Ta“(x\ j,urlo§)8>
;
S U <V <E T ENS GRS 1ED
s <ol T (WYY (TN To>
a_ Spir i wolor [‘ﬂ_(}‘t‘ces
3 Structvreon ?//A‘LPL.
* _ svpprassed
=L (A e TR e (R 00 (e 18
Z
»  JTpe (k)
4+ —_ . - hrx
<°\T(w“i)(“§bd\ lo = ¢ gi'”ke TP(L)_ZZ
?\
i
N Teakd we o orly deped on b °/ ‘
90\-— : Ja <{<: /2‘; Fs ‘A-’L%raL
S = L oane A LE TR ) () ()Y IED
€ Aé 7g
T(5x59)

= L <&-] R S(no- ) A 186>



match, ¢+ Lo SCET opafwj““’f‘ -4

T oor k%n,-%-o-h‘;ldc
corrat €. @odiar
= T4 |
The coefbcre X C(F+) Ir\-ov 3*—: Mg siace +hl s +odad
. rpae S ,.Q ,,5'—%\.13—‘_1~ jek  in A Px

7Fa.cf (=N L‘_).‘"]L F:\\Qg'ch -FQCL.%.M__

_— 7 A
J—J&gp = g{,\b.)(\ _—a}élFL Y+}\U'
. L(mE-e)x +, =
Tal, = LSJ‘*x e <B}T\Ta“(x\ j,urlo§)8>
;
S U <V <E T ENS GRS 1ED
s <ol T (WYY (TN To>
a_ Spir i wolor [‘ﬂ_(}‘t‘ces
3 Structvreon ?//A‘LPL.
* _ svpprassed
=L (A e TR e (R 00 (e 18
Z
»  JTpe (k)
4+ —_ . - hrx
<°\T(w“i)(“§bd\ lo = ¢ gi'”ke TP(L)_ZZ
?\
i
N Teakd we o orly deped on b °/ ‘
90\-— : Ja <{<: /2‘; Fs ‘A-’L%raL
S = L oane A LE TR ) () ()Y IED
€ Aé 7g
T(5x59)

= L <&-] R S(no- ) A 186>



oo dt o N Clem,p). __g A s T (e m-zey)
Co 4Ey S

. S A

-~ S



~243-

Fled  exanple two - et production

HO() AO e AQ Line o

Sek 7
Consider ete” > Cb%-j >ﬂ/<a W
% = P!"’FL*P_:;
. = Xy rX, +Xg 3.‘419
Lor Xi = 2Pi°%

%L

Ve '_)e’lS o,l_onj e&)ef

~Three e Yo (A M. ddle

‘bmnl
EXadt’
2 ~n3
g\'{ker"“-ﬁf - («_J 2!/‘ L’e(—7 DQ '(Fd,l ‘L,-nn o £ Z - __\éi'.“’.f —
£ glien  hes 3% < € QA or
f-‘c 3’00/\, L\_@g O.a/,(& C)DS(S‘;E = f--ZS?‘ o Ce S Qst\—Zsl
CL 2 q (N
doe - L s Jan ) Tha ) L] G 59 ( - s Se-e)
AG/ 2@t rf ? ? f
TP / 07
V/PL{J EV’L ; euvent Slwpc ‘/oh‘:.;uc

ET: zE\‘

(_in

a9, et energy

Lanc
sy Tj'\ru5+ T = mz&( cen gﬂ ,P(}




LQP_PL!/0212255‘ _)_qtf_

T Twe -sets (ScET= )
. & P + H
Yy > (“fnu)n) A C(P_,P',/’\(QJF \533 = JosceT
Maichl‘m, ensdred @nh, ’Z'Je—‘*f L————
Oe coJp le (_)‘SE"’F6
S b Fem (s Shonas )
= > = F{(Q
3
TP o= (. wa YA ) Tt € (s Wa s
all +Ha cole P-r‘*f‘ck:) ro it
J4a4€ . )f\]» = } Xn Xﬁ XU.> 6bserved
?_ e wl{i "'LO"‘ Lag+'La~ "'LO C—Jﬁj’@fda-—
"l"!’\t_i ‘)Q/J‘—' o) QCN) v AQP séf"'{'-
5@%8%'\_\@&% OL[(_JOV! .E,?ger- L‘.'J eﬁ‘\m—
o usoFE ‘( o
-~ (.{3 ¥_/L’—-a _ N 2
doe o (&% 10 (n- et feCen e
S SV (pa- s08) 3 (pa- Zexi) <ol T | Xa Xw Xo) <Ku Xa X[ Tylo)

Xﬂ.)lﬁj)(u_ W W

D¢ (pa- S P Sy (PrmT PR )
Séqxe,x“ x”) gc\.“\/ey

‘E re f‘&jﬁ‘ Pﬂ*’" P’T—' LaaSd USD‘C'&- e Hj-‘
({"'\ \/x)f\ \{n*) (Y) a.J..P (Yﬁ {AJ;{+ \1;)()() PP
Py

{

No T;mg ’(;/‘ "'!'L\..S

— In lecture | defined what a jet is in terms of operaiors
and discussed how it relates to our example of a jet in
b->s gamma.
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