THE GEOMETRY OF

SCATTERING AMPLITUDES

() wW. Erilk Pom:@er«)

@ | vTRODUCTION

@ SETUP / MAIN EXAMPLE

(3) LAMDAU VARIETIES
@ P(CARD- LEFSCHET& THEORY

(B) ITERATED VARIATIONS/DISCONTINUWTIES



0

SCQ%@IM% C(wlf('ntuclelg . e




C,(Q E;“\,\Q«g mME O mo r\)LdQ (VVMH‘F\/O\I(AQJ> (,uv\q\—;obz Ol a

— —_

SU‘%SQ‘L ‘ - l = {CowPlex kfmemalﬁcs . M&SJQSINOWQM‘LQ,---S

4. D@Lerw[me T/ 2

P —

(Z,p A‘Aaljjﬁt &JFFMQJWW@, O& l ) — Q .

(iMPorJ»amL .[:or Pbufg{‘cg; bmmc)a ?oivntg —> {'Lur&fl/wus xﬁo“ rea/ 6{‘C-~->
EQF{’;C\Q c?gme;cu(/iom



[ ><,T (COMPO\CJ— ) COKMPleX V\Aamigolo\s . ou= c}\iv\«CX
F
oY\ < D - A L B V\OVVVLO\\ C_roSS;qb /—(—ramj\/UJQ Orveen ryLm%(\
Og N9 OH/\ COMP\QX \A\/Fe\rswrg_c\CQs " ><><—,—
k < /A\: iLe)’_EA‘L ‘ B - JKZDBJ J Ak: Ar\ Xx{t&'@fc:_“>

Consider IU() = g o,

R { e € Qm( X\ A ,Bt> closed (QW«[‘]‘HQ> V\-’,(orW\

OZ & C " ( ><\ ]L\e ( %t> rQ(o\L—;ve_ l/\-c)/c(e_






[

—_—

o) \Q 1 el st TH) Comeraes | then

T S Otvwd\lJD’C N A V&Q[%(DDV\[AOO% O& +o.

) T can be Mt&{acku7 combinued 4o

€\/er +e T L o whare L_ s Hae

Lawdeu variety (of 1)

< tals aunswers

I
Prool . Phaw | a1 |
“Sivl?ulo(‘elj’clcs O& lm%ecdvalﬁ




D = A L % l/LoﬂMal Crogfiwd /Hawversa

:> ,—] Camov\§co\\ S{“WH_LCCOLHOV\

with  strata EKL = (QKAK> A < QLBL

(SV\ADO'“/'\ Mam}ﬁolo{@ (/\)L\OSQ, (/iVU(OV\ 'S AUB>
Lg_l— T ><><T — T, ()(('é) — 'é: .

Tam (T\/‘OV"\> £ T\S s o Submersiow 1for eacly

—_—

S{YG\—LMW\ S ‘ Jrl/uw\ g LS 0N S\\ro\(‘%KAerA @bar buvwﬂﬁl

i_Q_./ 3 loca| ravialzeabows J(\/\oll' Muialwe ooy

T[_/S g‘w\aul-[-ameou&ly .



Del  Tie Lowduu wvaciehy = Lim,) is the
6 Crm[ value 04[ S .

Soume T(S

codivmension Oune gubge} Q& )L £€T
A

(RImem’s exdension {-L\eoremﬂ >

Cxamele (1 T10)= loglit) )

>< = L: %O,I,OOg
/?

T \(V\O S\lvlfam[a(;l‘z OQ— I ! )




Ol ,

| o nguJY e Siw@mzaoi#es ol L we.

Cowns'ider  the  wonodromy Npresw{%]ﬁ'ov\

0 : T ( ToLh) = At Ho [ X AL B

Oy ‘l'\/\ll \/M\I‘\\O\l-"l O\ OPQVC\'LOV‘S

\/arh/ - Ho [ XS kg, Bm) — Ho (X~ Ay, Bto>

A > g(bf).\n — h



Assume  [= Pl ad L =10} R T/ (0) cobcel

point of Trl Se, ( Skl = (QKA“) o &Bﬁ) )

PlUS Sowm "LQCLLV\ICM\ Q@MJ_‘\«HOVLSI " SI\N\'P\Q_ ‘?1V\Cl/\ Po?/\‘{‘l‘)
tHhink tsoleded

Mil"\ar" g \/\/ VKQ.:§LL[90V‘LLOOCA 0(_ F Qou\—LcJV\MB
e ofliar Qp'\v\—ico\\ ?oi‘/\‘/‘S . CoLv\ (L\rimlx. l.l\/

Suclh  taat WanaA= 0 A, WnB = u B
ke K Lel




’Deg/fpro? Tlhe %.—OMFS Jr\\,\ ( \/\/, Ak v, B{> anch

H\« ( \/\/\ Ae ) B{ ) are ‘DDH/\ Owe - J*;Mewsiov\o\\ l

Oé/QV\QrO\-LefA Lo7 Hio

0 VawlsL\iaa co \q = CM (W(A&URJ )

( CXQ_Q»:VIQIL L [,OCOLl COOrthMC\L@S‘ VOMUL\J-S ce é——)O)

° \/aVLESL\{vLca Cyc(e_ Y € C_M(V\/\Aéle)

v = I I
5 T 9,0
N

ke Ac ke K

(Le_m7 \ (qui—io\l boumolm7 wrt Ak)



T\/\\N\ (Picqu‘Le('Sc&Ae{'z i Plaw of al ; MB(PCM%U)

e ——

L@.+ K E?_ c Sww\“ LOOP Cu‘ouV\cA L—")\,Og ( thSeC)l a-l' +€'T

Thew
\/Otf?f‘- HJ\(X\AJ(,E{) — H&(X\AJC,B&)
s ‘ b
Given Dy ‘
O l n
L\ s { ok #

N(h-v L d=w

where N = = L T 9 4 | T by e”
Lel Le L L

. . ‘ |
t re\q{'ﬂ\/e, terSechon ta e x f







Exx =l

L odx,dx,
X-xP  T-P

Lo3®
A =
{ch,yflﬁ 0 { %= 00§ vy =00]

I



( Q AN C A
\/ ‘ L\'\ \\ q; A

T ﬁ\\ » . '







@ P(_/ TL\QOPQW\ cbive.S A l\(oMPlQ-\'eu Qs wes ~Lo Qz p

\th‘k Can wae SQ'7 SOV\AQ_‘[’L\\V\é W'l‘['l’lou'{' Qow?ml'\‘\«?)

A twgredients  (which s dilgienlt)

Lejr P < Tf((u be cr‘\l'\cc\l _(,o( {ome. ’u‘[

kL !

SKL : (QKAk ’ (QLBL)

M . P as above Was h_\’ﬁ (KlL) !

[
. Fo‘( anjt'L\Qr C(\'{’icm\ Em‘\/\f{' '\3{ O&» {~7 ()-Q— ( [<I L' )

we. Se_+ /

e P = K2K a Lel



This delines o Pre_ocder on e set of

("S‘lw\\yle ,P‘Mo(,\“ ) CRHC&\ ["D\"\*J :

Tl’\""‘ ( ME . ?&MEQ") L(ML z{,\g( be, Suv\o\\\ \ooPg Qroumck

/

Tp) and Tp) , pof +ype (KiL), 9 of Hype (KiL) .

Them :

\/o\r [ o \/an = 0 wWhounever P/§Z P )

\

Y Y’




T)(OOS;

) Toe vanidany el (wetp) is e Cu (XU A), L (9 BLH

Lel

PL-Thu, ¢ Var, ‘|5 ()(Q{-Q(Uv\clv\eol b)’

g
Nepy= = (T, % ¢, e 93;%3 w Lf%g_
2) Yo dies  uwdes He map (wa«\\x\ HWS?OFL)
H. (X0 (tjx A, (ﬁLBﬁ){) — HV\(X\@K,Ak)g , (ﬁ\;gﬁ){,)

il K4k’



Exangle

) lo(a(l—é)
c echeal [po‘er fype
Po=(10,0) (Axi A ¢>)
p=CL1) (Axéq/B‘)
= (g B)
preorder:
P P
\/
P £ P

) O~
CV“\‘HCO\\ Foim" ]LyPe-
Pe (Aq:, B )
P (Ar. B,)
Pe P- ( Af_)\:( ¢)
bt (e 5. 9)
PTQOchQF :
Pt Pu

oS
\F q/



