&.‘MMO_VL S @v:

P Spwor- lnela‘cib meftedl  A(< 0o,
B RBCFW on-shl recursion

QCD @ hee-level coos e;dreme‘b
Simgle \

AGQ~ 2" -_. n') = O

A2 —@o ) = O

A(1"27 2t ... n*) =
<‘2>4' (Pcrt“

TQbe )

<I1295AQD) --- €nty

Maximal  Uel: oy Golqm\j (MHv)



do~ 2 |AI? e purchy symmd

rel:alies <>es [ 7]
+ &> -
A(*2137 -~ n7) = C2]”
Tl 'L__)C'LZB T CMJ

LA Q&d'-:b more -—uve  helie by

mokes M &m?l;«\u&m wo e
@M?(‘,QDC\'QJ.

° coun ‘—CT_S Com @\Qx'ob
n 2 4 & ¢ 7 g

No L ¢ 25 20 2435 3920
NS L3 10 32 e e

muvy L L b )

AMhihid e - - 2 ' fA



v/ Ty - — -
| ar A J LW/

My 37 L,
NEMMY 4V

®  Porke Taj br den@m;nth
has 4 sfecZoL deic 'fafm:

Sa."?.}/:'t.s aji CO“W'@V ‘C’V\:"S
Ur‘

3o 4
N\

Omem-ude |€U‘d Qn;»le(&zl
‘Padwrisovkm .



(Ani{‘qrﬁ te =

K
O.’schp\ (f M?‘\ = if’ E’\ ;@G\
i @

e st = é:i (P e +j’ﬁ(

ding ord %
iy

expond  gerb. on ath sda
oy (¥)

¥

o (o3 () v g o ()
+ 9 Y D (()*>






dLies (¢ ¢,,¢') =
Q-'T)l

< A%, d%e, SN e
« S¥(-¢ e+ 2



Recuns\rmd‘ o«mpl.' hde ‘ay SummI:g
over ok cuts  (ie, diffecent
Channds f—)?‘)

ever )ﬂ,‘,\.} 'S on=sheld

One -loop amplihdes Jor g Scalfering

AV(1727 35 4) i W swy
(super- Symnebe
goasymily Haor))
W=t is o hoy mald fr QP
pow Bele  tpectum
(ghans, 2), (ghires, ) Geabus,

Comglex)



A(\)(Na 4] _ A(l)(ﬁ‘hmnl

N (glui-o
pq AP

+ 2> AG)E‘.‘&rB

See N=2¢ as ?ou/“‘ 4'“ QCP
ed‘ l"lOO?.

AQ))dCD - A(‘)B'w]
(DX X ark
Fnp A eyt
+ng A
= (AC07 4 44T 34000)

b@ ) (- AP 400

(c)C.Scc\h/]



N ('- V\,’. +ﬂ5) A(\)ES]

\H' ber m N: {.«
Zn*\ fermm N=( ek
Jrq‘ .‘Q(m M =0 SQQ/‘Qf

NOw COMQ‘\:R the 9‘7_ DQC&QOI\HAu:b

& -
Ao
& @, K "
= S;r?« 234-6\\&6‘:()&‘2“
7\

Lum s oyer odd gtadec

X x >

3 4 % / S(S )

'\‘-\_/
don 't contmbule due



o Current Contesuabtion.

-

(7 e

3
= f <£lé{2)'>
Uty L) 2o EEXE¢D
x <12>°

€2 4> <G EL)> LN

- f 253 TR
6t 29D <4,3>¢a 2 2444 0)

- <\2>3 S S«
~ 2
2 e, SIS (o) (&R




(use L@?qor-hdacib o&\je‘wc\)

4 j:( '
= "‘_<‘2>f. S‘zf"f )
‘2

QaT>%HS Qe 3 €,

_ 3 G -
= _Q2> Sia Sie )
<22) 2974n™S 2 L2

Wis chogged shao




<

23

ctom CL.

Qli C N
aded "
>
wn
ore.

DOSQ ”i@:
3 F )

Je
o ((ECH
+4 ZD\
S +>

$iaad
Q
e
(A
| O*-S:m ?(Q
Sul Lo"s
)

D..
C
S22, (T@J
<)
_ - <)%

<
3
(3%
$>4¢




G‘»
X Saz. 944— (ﬁ:)

2 2
pthag  both  channels 'lzsbd‘l\er

‘A@(Vz‘;"qo* 6.8 '
s

2

!

Hhis amplifide magt ok

he some universal IR Foles

as the (‘QQ.Q radiaho
) a (4] (ﬂm‘)



O 2
I - ( ((/'\n ) -
-Si¢ <

Ca = r'z(l-i) Pli+<)
@& NQ-2¢)

NS : we anb comyu}ed
to ceeg-}u‘en\‘ n d=4
bt put tategrdl A g-2¢



whal about correchong 1o
Ye CoeH. ok O(E)?

hia\r\er order ferms |,

Vhe Coe(;aécie\{‘ Con conlvilbule

ﬂk& Yhe an?'c“’h&e n.%.

| need d=g-2¢ cuts o



re Qongjwmb‘l' Mwern .

AV 2 @ T 4R
+ 0(¢)

R s a rq%‘md ter m

- alf % or IR O’éh QMCL‘
R o,". W Oﬂ‘azn.

o« in the W=¢ amg\[ho‘?e.
R=0

q/hﬁrk CurrtM‘ Ccrm.Servd\'w\

<l o s 2



(I'Lu“o’%
3 v, (2)

@)

(1t& o
\(o
=0
<zl)

U;U) ¥
U= (2)

= (cit o) "
(g"‘c: )(«Q.)t)

= il o
cMaix>

)



A one - (oop i«\'{jrd )Distk

m 94 3~ < 4 ?mpclcjm*ors
Nt are \Cneqrb fne’efeno‘en')*,

Bet i~ 4-2¢ dim we can

Fad 1 wore indep@den% prop.

D femhjcm Zn*ejm,( ok
Le wmodh QOM?UC%\"P& .

howeverr  we can arvurge

Sucdhh Yot v =24 the

p?mhﬁav\ ol\/o‘)s aut e, o>
o(e)

[ne . externdd  momenta p‘xeol



(n & dimensions ]

Inte 3"41 bac;

-4 b o

in o massless ﬂ\ew"j we dbt
cnclude ooo.u4~{\<md~:o\ e Lhles

Or ‘\'a&;)d‘&& (S@Jess)
o o
7(% ?6 o~ im rea

Q: Yo doube et 130/ adeck

o. Sabeet of e lasic T

— pranc)  Cpe g-'dw¥ appec—
at Ue Soume. Eme.



con T hove & | coefy?
ok ab malhipk ods

Generolisedl  Unitov \";z

The oomechon  with S§%=)
‘o loak ) ek woe  con (o&
Wore ?m‘)qsoavlﬁ OY\‘S"\MM(

‘(;QMSQ }mb ”T@ﬁ -|€0€ ’
Qm()(iweg )

O ol [&eq. ('COy) LPJ‘ hew)
tasights (2o) fold ws how

e wse Complex nomede, Yo

oﬁeﬁnﬁ the QM)‘% OW‘QLE«U-



Leb s look of the W

Ccu\’:

g"z\ NI

- - _ = C - A
. P

4!" ( 3" < /'L 3

cut ome(i#wle «co\cjtovx'be& lito
frees  euolusded ot the
Solu.‘?o*n% +o

7 1
{eo @-#) -0,

(€-¢-6) <=0 (¢« %)ﬁo}

uS:A:) a SP; O ‘049;3 we
Mol 2 olbus:



{k N
.:Q,P
AN le
> + £ &
2 2o’
L y @ .
Cc . d < ¢&"2
+0)° |
2 @.P‘f)z
= G=
. b=0
= 0O
f;> ed =
her < L
- 0 or o
‘ﬂ@) A 435}‘4(0] )
Cas
40’*23



Cun %roc:j\—. Me euo.lmav‘\‘m—,
0@ ”\’\-\e o0 CCU"&




(can drack )

valee o} ko cnef}.

L (w (€% + cat ch))
= -L Sa¢ Ns A9 (rz 2ty *)

agun iy relobes o He

|Q pole sShructwe .

C =



