b= cape ‘)CY'K’M a Civrele and
the Rcehna_hm /—J)//oomsis

Leonied B unirmo wie. L,

Ceave ‘bc.,H‘t—na.hh
ulm‘.v, of BWS'(‘ve,

Phys Rev. Lett 94 (2cc)



sé(?h Ahccel Syste ¢
S | deddionns _

N
N

1 A1::F£ase.%pace
gt M

SuwBset

a/d_sa/-yseams at %, tropc 20

H Ge/ S%// Lo Os-.2<é

A £ .
o i 3 , - o

el 4

/M OH:= Bols" ( rneasuraé’ee_)



Mew éolea : Make several Roley

Onel corpedre Yo +ofel ercape. rade
wetl. the sw» of ercope redke s évmgél
enclividuol Roleq

This Lh{o\rma'lﬂiah maa <Re
Sore &W on The J&MMOS of
o closed (wien all Roles are ,w‘c&()



oo
)";:'{-!-—i'—-‘f"‘—'—-( -~ e "_‘—-4
2s 33 ey n=<

mplex hurber

lre - Grar ces) CO/@/&?—oﬁcm_

X
#‘[/bkc'b-,es @o 7‘%&-&: Xj"“'/ o/
2 Fxt
H o8 f:z’.ﬁea s ’:ﬂaﬂwgi

ggwf&/ avel e ba Vallder Bussiv
»

i - -



Riemann’s quhcf“OOhae e?u.a;ﬁ’oh
}(s) ::-2‘; s(s-—l)'lT"% /_'(-25)}(5) :E(j -$)

Fule /:)k‘oobu.o'f' :.> ho Zeros v_f}'(s)
with Re s > 4

Funet @ e —h => ho 2eros o ;’CS)
i weth Ee,fs<0 .



. €
p by ekl e by

1 o5 (Ao +"H5 (Mo <DH

U fo (zooz)
SAGs 2N e ‘am7w50c/ fa wms =i(1)O §vmv‘[§vj

(h2vi)

7Y S S M2 7% 5

SAGLBUI OB Mo SAIYwMMM Yove o

>
SADL i i L\@Je'@j



1 elarkic collizionm Lo e
the Eo wmola/a/{s(/
..C>ca<‘{:<ogo) b"ee*—@l/‘clgeou./ <

voliime in <2, Pﬁ&se Sche ﬂL
sevvee uheley +le ofahc(maoj

iatd r.a P T M—-M




M— 20D
quf) =/3/ (ﬁj (Zr)é/v‘

0{ Lelliavy i a ccrele ave

exe o{emse_ c'»of L[/‘CS ihc:ommchs-r-cm@ee
W\;ULT

’xa ovbits Haad never e/hcnfue
4 fbezrbaatclc_ Or“éfnls %Aa:ﬁ neve A,&‘{‘
Hq UHS
ol
Py BEA; fixte, pref M =H;

/(/39%)c—./"1

o D0 L-_ .



O<¢A
oCe3 0P

o=((h%e- (D41%5, V9 <3 S HY

o0y ofrsocklo omg
T quq’vv?a o _)“0 ﬁ} N JQ/ = GL)ZJ

’830’? 240
Q=@ oym M) g
wa:c/vaos'a o< fo E‘}"‘“'d =: () F:J

Qe E’MV"""’Q“% T o<V ‘425650
{V-ﬁ-a?t/va-'/}:"ﬁ /[V>s/70 ’;_/}:.PH
Vago Cbo“"?clclog.xuo %31“04) oM |



Erv@ -tl, of rot 9)560'/3&*%7 Re€ fime T .

_ 0 27
oy T3 BT, meh,Cm=t, ne( K]

C&Mg, N EMN UT"‘(@ UH,)
f £>2 [%T

I view of Z_&MH\M . %"K",h-l-? 3 J?’(Z



re of e set .;%{ | C'?G’_"éc:fj—g hot asca/a&ng th ﬁim@ﬁ

r,y) and x"=(a, g be poirts of
ey excajoin peioelic orbods witl,

Y b sl " T&S{DeoHV¢% _ 1 hen
x Acaeo;nﬁ Yo of o//e e #.g/ Cotr# ec/;le@/
"’e'f\f'%j 6’7/ He se TZ /[é 4'7[

hitn" ) max Casy] cod WQ

on el connected, comf:om_,/o
Vé>[/;?(loh7%«_o'h G SeFirep T

ey QAW /QQ/V‘DO&&;C; OI"‘A&?Zﬁ,

e,a/n/aozge,o/ cnde e ternior bV/

f 4 ~ V/4 / /_ /; _ﬂ r—nfvl.nal.\g\




"

A

= 3 Gyt
|

|

|

- connected wm/gow O'Z
e cef SV off eréets wihicl
oﬁo L-\o7[£ Q/}C&/o@ L2608 e T

—— _Poaya% WZ\-ﬁag neveyvs @5::0%3?_



[ W] =
et O =008 ﬁm
o <X -Z \A‘;uq

o 2w
2 5% [o,8)b+ (V-0 =) BY ‘(W)

‘HnTH 2(AH /‘E/j ) fond Y

L(wa)""?g]?,{ 0 ‘U WbE?-rWﬂEj" QL oy v
vaH_ Jaf,"oa .}.ON( (aq)vvﬁo (5 o /;/} ]; f’(/d@




2g 40 DTN
e P omyrwind QV =
O JN) 3"@
%3”‘%03 S,.PQHO
~29 00D Jf?.f\gﬂ/

e el oy |,

/



Th
E@(@,m: rf/m t/%) =

274 ] / :
B TPV E o) 0 )

()= Eul /*‘h
5 / /7/-/5;/5({;:;5 C < rhhe b)) %5'4.{/} 3@0/ (h'!) h') = j
#-Of £ %
/740'1) .‘:/l/c‘;xéc'étj 3['-14
/UC'I): £ /'-‘(/‘b):: ~d Sor Srismer O



Lz'm:)/ a/ Sprall Lobes B
. (6,4) = tem t p 8 )

< >eo

Me Clir, traunsfovm
B, &)= /R, (84) A% cla
excels 07( ﬁPm(Q/ANAK_lolA Jor Some K. >O

P.re,.al=0 :[ A>T

HA—0O




F<(b™0 f2 0= 00y
(uenx = (DX (0X Py Jo spoa
WWGD N FS72D 5_7\771; 17 SM#O}:MvVa
F:L/I:)’V\) ¢ (X
(M toSat 2l 29727 ot 7 (8) BB Sy 49 =
(5 @Vnéa cofrraul? Srpt /p 2047
(97(:""?7&) (%”&4% L= 29T Mo WJ)oj(

%Of- P ofy Z PO S35svH0 P’:vgn'[?,,og
Sy— |
>A*D?9°}:'7LQ”W 3?7"0?4’90/-—% 2N é S'Yra‘n)oouq al

(‘4);( S‘Ja72f.7v,/rb\79 3:}9/79-"4!G

F:(,g‘jv) -;_A?,\’M _—
(q/’lp: b (11’r°°“0 JE=
c ( ) - }.45-()‘4?)
Voz,0 Y =u (A= (95F
ok — (6vy=g Spanap
K‘f)o"""') Yy

=S
C")h/-(\'t)c;é Z J"a)O?S\AOD

"'@%97”'3 M0 SY 0D 3o



Or*?"go%oha @u’v re@a{\ﬁoh/&

@6(?) C X)X ) = O,

ga h“[/{ ) L"CCE hfmod%)
O othe,- wige
IhSel/‘{‘uh—j

BCh) -
2&) span) 92%&/ (BH)

h=a Onoaﬂ «2) hc;:s; /h m

Deeco
W\/::O&e_ um’v/orume Jcacfol"_? h's .[] = e
P XC) = O xgy*e

f:ulf‘ﬂiewmore /L‘(é)'/_]( /) )P .[ sk
(i) { Spleate e
O"&L&V‘ weSe

b (bi') =SB [1(1-p9
piny Al
= O &7[ P[E "



- I—l (4 *[3“5“") = CS'(S‘H))H:{

cus _ILV‘GLD\S :)COV‘P‘Y)

= {( Zisw)) ths ‘;(Zif)

=
(R)=pum)) )1
S+/ - (3'(54-15

UuA

(A)(?b(h)-/‘r(h)) L.(S,X)—i
ns! T LG, XD
)é(b\

Pa=c R =2}

et N

et L ‘)L”‘”l"“’ha”
B et
> B =




I‘F (é‘:j = L (5))() recueey to ;(_S‘)
\V/? { ﬂ %V‘L viell cﬁawacf{*& Vo /K(ét ) 7

Ya',(a;97)= 1
= LGs)4)=5¢9 N-p)
P!j
. o S+l 9 7 {Cllf‘ S+2fa" S+
JPp o JCki DA
FCL l a=1{ b 95( /)

T a) (PG X)) R)
X . _
X LX) %@)/J =
wheve b=07 ,9), a'= ‘=24 '
(chavceters e '/?Lée/a precl 7
¥ (*) colol ceﬂz'wé-c{ebﬂs (/3((-{):._.() o 4
‘H\-&w L %vu.« cJ{‘DQLLS coteelf

P (s) L»wsgacsées @%5-—95- _i S=- 2 at

Ze_ras @j L (s+4 %) anel ot PO'?QJ 57/1_\("’ X)
L(S{/)() wetl Q\fu,])( has vrovcagf zeves at
Sa2-~{Bmtl),; h=12..

Al othev (hol/\'(‘lr‘u\/LQC) Ze_rOqu/ Lcﬁ'f %)

lnouve RQ_S = /2 assuhnmtc] ex'l(zlnled RH




C oo

(9 s AsA”C)T =2 B o) —ma)
) lr ¢ / 2¢ (S+1)CS+2) L\Z h-ff'l/q
C-coo =
byt &I/)

Lok [(j j)s 2 f s+2]

Ra_'{\v;ohae Cua% 6@3 EE{LWee-h L\o{ex
r

9:2#?) (V'Ji):j
.’Sih%&, Pole whet, =0, ?‘:ﬂ

X



q P(s)
(@m)*FH¢(s) = 1)
2s(s + 1)(s + 2)¢(s + 1)
, Tic(s)
s(s+1)(s+ 2)¢(s + 1)
3 | Cr/AYTHEICE) +274(((s) — 1) 4 2) — (s)(e+2 4 1)
2s(s +1)(s + 2)(35+1 — 1)¢(s+1)
g | T2 (18¢(s) + 3*+2(¢(s) — 1) + 3) - ((s)(3°*2 + 5))
4s(s+1)(s + 2)(25+1 — 1){(s+1)

[{m/3)" (6248, 12 —~25.30°+(1-3.27 13,37 _g 4°
6 +25.5°+27.6°~25.10°+8.127 _ 95 157425.30% )¢ (s)))]
X[25(s+1)(s+2) (21 = (3 —1)¢(s41)) 1

Table 1. The function P,/q(s) (Eq. (30)) for ¢ = 1,2,3,4,6 and r = 1.
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Table 2. Some residues of Pr/q(s)A*“’ given in table 1 divided by the factor A-*.
The In A appears for g = 6 due to a double pole at s = —1. There are also poles for
further negative odd s, and along the critical line Re §=-~1/2. .
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