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where wo have (2, Section 6),
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Dy 6, t) = afla) « tel) - wwle) + se ola) Bz

« Mo, 8, ¢) + 18 o) Eoy s

Stagmlarities (f.e, ranch points) of F will occar when I, has
edepoint geros or coinaddent zsroo ( gximw,r;g; the iategration contour)
in eech ¢ vayisble es € apgrosches ©. End-point geros can be
re-interpreted by usisg reduced diaarens .

{2) Mo, 8, %) is nogative for real positive « in the
fegion 8> 0, t>»0, u> G, Hemee F 1z recl in this vegion
(I, Bections b and 8 (¥}).

(3) Tho only straight lines of singulsrities of the physical
branch of F ere novmel thresnolds, since they muet intersect a
physicesl scottering region (I, Section 5).

(4} Curves of singularitios e, t}] of P in the rasl

8, t plaus hove slops (I, Section T):

at |,  gla)
da ) 7

and they heve porwal thresholds s aoymptotos.

(5) From (2), (3) ang (4) 1t can be shown (I71)° that tiere ave
no singulsrities in the region s < 4n°, ©< ki, u < ka’, aod Yt
D 4o nsgetive mﬁ F real im this region. It slse follows that no
curve of ainguleritics enters the meal g, + plane in the region
aésma <t < ki, |

{8) & single-verisble disperaion relation 4o o con be proved
(I11) for © wseal and vith {o4f < ¢ < k), by aoting thet for
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region 3 > kot by defining 1t from

o150 ){@(an“"m
oo il

Hes t) ° iifgg ¢ ! mr“&“ (c, 5 + 48, t))
| No Aistortion of the renl © contours &o necsusary except in the
lnit 85 & ppproaches ©, This proves that F(s, ¢) hes no
singularities in the upper-hal? o plane vhen © 1s real &nd in
{~in® < € < 4a%), Tt aleo defines the physteal shoet of the omplex
varigble & . .

(7) 3£ & dlogrem, or reducsd diogrem, bas ite firet thresholds
ot sea, teb, u=c, thelts Ilks° in(3) end (6) s be
sxtenfed %o guitohle aonbioations of 6, b, aad ¢, The discussion
below can then b carsfed through by nsing thens limits,

{8) e curves of singalarities Ps, t) Gefined by t = t(s),
with & snd © resl will lie on curfaces of cingwlarities s, t)
These will be singularities of some easlytic contimuation of P . Our
problem is to prove that nons of these surfeces corrsspord 20
singulerities ou the physical sheets of e, & ond u, Tols con bo
m,wmmﬂa) in the reglon 8> >, >k, all curves
of singularities hove negative slops, andl (b) there sre wo Gisconnectod
compion singularities in the physical shees (II),”
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(9) Thare are tvo alternative methods which give these results.
11lustrase the Siret (IXI) by exantning the cootimstion of
(s, t) peot % tn° aling any path ia the upper helf of e o
Pluce end with % %, +4 € A poth of thic type leads to te
phyoicsl teanch of ¥ in & physical region, aod £t tes on the
physical sheet, HWMMMaMMWw ?, owr
required result {s true. If the poth ddes peet & singulerity, it
may be eitter & dlsconmsated caplex singalarity or & complen
stagularity coning from & ayariovs turning polnt, By cemtimuity,
the latter mast oceur at o minlmms of ¢ along ¢ surve of singalarities,
ummwwammmmmwmw
type of singulsrity, chooss the siigulerity on the physical shest
for vidch 6, is neavest to bu; f possible. Bub we osa then
mmsmmwmmmmmmmm £ on the
path & + o, o 6(t, » le) to smaller valoes of %, wtil ¢, 1o
leos then 7, This path doss mob mset efther ¢ = dm® or &= o,
sine for finite t, tho fumction (s, + 18y 4 ¢ i8) i enalytic
noar thoos Stresholds. letting. & tend o wero, we obtain &
contradiction of owr stngle-varishle dispersion relation beiov
t = kot MGmamwwmwmmmmmim
turning points apd no dlsconnected complex eingularities,

| (m)%mmﬁw%(!ﬁ)mmmmwma
completions” fThe result of Section (6) fe first extended to shov thst
P(s, t, % 46) 1o analytic for s fn %he upper balf plame. Then we
dofins, for ¢, < W ,
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