Page 1

soIWpuAp Apoq-Aubw [D3ISSD|) 2
solwpuAp-Apoq maj wnjuond |

aull4NO

Thomas Brabec, Univ. of Ottawa (KITP Attosecond Conf 8-02-06) M ulti-electron Dynamicsin Strong Fields

D2 DMDLLONGI2qDuq :|IDW2
DMDLLO JO AjIsuaAiun)
S2IUOLOYd Ul YIuDISAY U0} J24Ud)
®» juawidodaq saisAyg

daqoug "1

sp|214 J2sp| buouys ul

SOIWDUAP UOU4I2|2 Pa4D|2Ud0o)




Page 2

J4n4s Jaylo 2wos puo | 44 asdaaul AQ OWOH 2A21442y °€
a|noajow Jabuv} 2y4 Wous sioysdous 9HH 24024) 2
a|no2jow jabuv} 2ypj0y T

Aydoubouwioy [oiiquo Jpjno2joW

SUoJ§o3|2
2402 Uazou}

L S
Nl o= O o~ e
AT

(y)A

ploy oLjo9le-lasen

-

uoljez|uo|

(<

S S T R
Cl — O o

uonebedold

~ Aydoubowo} |piiquo JpnN22j0W

Thomas Brabec, Univ. of Ottawa (KITP Attosecond Conf 8-02-06) M ulti-electron Dynamicsin Strong Fields

3¥S <- s2|n22jow |jows pup sasbb 2|qopN

uot4pziuol uoi4pZiuo|
|auuny (o) |or4uanbasuou -
UOILIDUIIIP -
uoljow C ° # MW_M -
Jaainb (q) uoisijjod2ad (2)

(3vs) uoiypbwixodddo uoussaja 2A1490 2|buis




Page 3

Lz & ooyZz nixbuaz wnuyo2ds HH

ﬁ_ _m-

N_ F WoJ} P2A214}2J UOILIUNJRADM “2

tuawow 2jodip UodI2|2-14|NW
WouJ4 PaLo|nojo2 9HH ‘I

i
i
®
-
W4

-——

o

—

L2
n e —

SS3IWY9 AQ P24p|n2|o2 OWOH =
wnuo2ds HH

< WOJ4 PaA3IJL2J UOLLOUNSIADM 2
Juauiow 2jodip uou}o2|2-2|buls

WouJ4 PaLo|nd|od 9HH ‘1

I
&
W4

Ju2wa4nspau
Wod} p24ana4suodad OWOH °N

I
-
-
L
(V2L

Uouid3aj2 2409 © Yiim

uoiyisod sabuoyoxa puo OWOH ©4 S2UIqo22J UoULI2|2
S2UIQWOo2aJ UOU4O2|2 22U}

[CHre (2“0 oy =9 OWOH 2Y4 40 Juawaunsoaw

1=t

2ol ulCa0h K=(1)p Zl<0l4|4>|

Thomas Brabec, Univ. of Ottawa (KITP Attosecond Conf 8-02-06) M ulti-electron Dynamicsin Strong Fields

a|diouiud uoisnjaxa Ijnbd ay|




Page 4

(dHQLOW) %204 2244uDH juapuadap-2awiy UOLLDUNBIJUOD- 14 NYW = O + O
()2 (P - (Bu) S (P2 ] 2y +

()" (Pa)E - () (P) R Ty +
[(2)" 5 @ am..cmm.x?_v_@nm_.;;;

Uo1oDJ2Ul UOIDJNBILUOH

Eﬁgu M)
|BtroTiouny Ajisuaq

i /A

.yv )

.

7

///.//, |

,A,

I %//” i

R - CorrEaTR) = o .
) ,m i

20.]-93J}JD I ,//,
: o xi

siulod ¢;0T < uoisuawip auo u) syutod 0OOT (424 ")k

Suoisuawip Jo asJdno UoI4N|OS 420X

T wa|qoad Apog-maj} Jo uoiinjos

Thomas Brabec, Univ. of Ottawa (KITP Attosecond Conf 8-02-06) M ulti-electron Dynamicsin Strong Fields

SOIWDUApP 2A14DqQuNiJ2d-uou "2
so1sAyd Apog-Auow |
swajqoud L|nd1441p AjSnolJojou om |

:2bua||oyd |oa14a402Y |

Sp|214 buouss ul SAIUDUAP UOULI3|2-14|NWY




Page 5

(me) "y ('n'e) "y

£0 L 3 £0
DR v R T A T

Thomas Brabec, Univ. of Ottawa (KI TP Attosecond Conf 8-02-06) Multi-electron Dynamicsin Strong Fields

] ou.A/

. J140wa|qoud aJow si
o % M WnnuILuod 22

[

s2bJ42Au02
24DJ UOL4DZIUOI 2|qnOQ

ot
LSTOO [
4 oz- €LTO0 99 Tl
- - £820°0 st 01
® 0o = 0ST0'0 $T 8
= = o
— = 68100 st 9
1oz 9700 9 ¢
65000 I z
4ot it z
wd =t u

2H - QI X -22 :uoisl||o22y




Thomas Brabec, Univ. of Ottawa (KITP Attosecond Conf 8-02-06) Multi-electron Dynamicsin Strong Fields Page 6

Y

3
(@]
—

o
z
N

X
| g

N
1:_." Z
N

| ™

Theor-y .

| _THe'oby

sin?-envelope 2 cycles @ 800nm, 2x10'W/cm?

8wf




Page 7

s|plu24ow x2|dwod
JO uoiozjuol jauungy

Thomas Brabec, Univ. of Ottawa (KITP Attosecond Conf 8-02-06) M ulti-electron Dynamicsin Strong Fields

2JN4ONJ4S JWS UD U0 S2|DIs 2p0o2 JI ‘2GADW ¢(QE OP 2M UDD
¢ "xouddo ¢ Jossadodd T U0 Q2 Ul SUCJUYI2|2 Audw MoH
Jossado4d }1q-$9 2|6uls D uo uolD|NI|DY

ulowop wnjuawow 2y4 Ui uoiypbodouy

144 :2ov|do

papa22u s buipjaiys ou Ajjpaiuysa4 :dsnd> quojne)

uoin|oAuo? Aq pa4ojna|o)

ma;aA&&ﬂ&_?H ‘Tx) | 4 h ¥ eh) «— Awiaua

iii PlouoQ 2w styo

2p02 2y} U0 S}oDJ 2WOS




Page 8

wnyJo) “d

(Lwo ML) Asusug
000k 004

- o~ o

©

'O_ @
(spun Aeniqee) jeubis uoj

o~
N

=

1 0911 el
o'l vl 0sL
't 001 [l
o1t €8 (Lrare 0ot 81
o1 69 9T €67 n
9T L9 1$7T Lot 8¢l
€81 09 ov't ELE on
el e ri 01T o
el 3y orT €91 [F |ouey
61l £ rIe sel €9
981 e 8T 89T N
Lt st It FOT &8
6T 8F 69T 96T 011
20T 9% 61T 80T N
Lol or ol'e 9¢1 [F
981 8t €8T 10T ¥
Fee £t 99°1 rol i
Ll Tt SLT Fel 9¢
e T o6l 191 8 AU
9l 0g £ rril |
Ll 0t £0°¢ 9¢1 1<
Lol 0g ST laa! os
€87 it roT s91 8
8LT ot T €1z 68
9T T T 8el 99 U
Mavp sy B w010 A w401 Gowam 00)
.<Q<~ m,vm _im

swa}sAs x2|dwos jo uollpziuol |auun |

Thomas Brabec, Univ. of Ottawa (KITP Attosecond Conf 8-02-06) M ulti-electron Dynamicsin Strong Fields

uoiyowixouddo
uou}o2|2
2A1400 2|buis

<

-

lmscm 30 __o>>_

S2|nd22|0W ||ows
lQv-0ow) "|o 42 un”

‘34202 "Yo40W + SWO4D

(3IQVv) Aouibuy ‘2uoj2Q ‘AOSOWY

‘44209 yo4ow 4daox2a swoo
A2juaua) ‘Aodog ‘Aowiojau24

uaboupAy
Jawiayuaddp

2002

‘9861

12961

‘8261




Page 9

OWOH 2243 P21}
uoun|os GIM \

tujod Buysjow

JQV-OW :s2|nd2jow ||jpws
Qv :sob ajqou

2402 Uazod}

T AJoays uoi4pziuol |auuni 14A|puy

Thomas Brabec, Univ. of Ottawa (KI TP Attosecond Conf 8-02-06) Multi-electron Dynamicsin Strong Fields

sisAjouo |pa13A|Duy




Page 10

(5002) T00EL0 ‘G6 RId "'|0 42 J2qoug "
(uoryowixouddo uawiayuaddp-udog)
bujauuny
buunp uolyounbijuodad 2402 g
2402 3Y4 Y4IM UOLLODUIU] DY) JOS
buipunooon |plyuasod uouso2|2 2|buis ‘g
2|9161163u 41ys HoLS T

€
&\ yZ/9+:2/392-239-""T

z < \
d d="0% ﬂ-“_d /‘\
1=3("d-"d)+°1
2 77 B

I 2Z/G'0+) +. i + M.. =(A 2

IIT A402Yy} uoi4pZiuol |auuni d14A|puy

Thomas Brabec, Univ. of Ottawa (KI TP Attosecond Conf 8-02-06) Multi-electron Dynamicsin Strong Fields

(5002) 100€L0 ‘G6 T¥d '"|0 42 J2qoug "L

\ |

(W)0 @ (U YD :z40suy pa4pjauduod
"W |olua4ow x3ajdwo)

”_..__..“u_ Aﬁucc_?...ﬂc_vnd
" \\
@

-2 Buljauuny

()0

2402 U0 JoDU
Jaso| + -2 Suizol

WatsAs uod4d2j2-u

IT Adoay4 uol4oziuol |auuni d14A|puy




Page 11

2402 UO! WOJ} U0JLI2|2
22U2|DA JO 2oUD4SIp

Abuau2
buipuiq
uot

\

JZ/4+,2/392-,30-741

UOI4DZIUOI |2uuny
butanp 24nbjjuodad uoi ay4 sao0p MoH

Thomas Brabec, Univ. of Ottawa (KITP Attosecond Conf 8-02-06) M ulti-electron Dynamicsin Strong Fields

2buoy> 260w

25044ns
/

uoioziupjod

buijauun4 sa2uoyua
pup Jalddoq S22npad
|oiyuatod qwojno)

e ———————

buijauuni 2anpad uol4pzidpjod saop AYm




Page 12

d\ 1—w/zedilWjwe _,

2 m
qE/ MT—
’ T—fui|—gg N 67O el
2buoy> 26pw  uoiyozZiupjod JasD) Jalddog-|
G MG Me
é (4 [ _
2z (=) u/ ael 7 /i @/ 1) P, )om = "m

2
edS ¢

Adoays NQV-OW/3QY P2Zi[puauag

Thomas Brabec, Univ. of Ottawa (KI TP Attosecond Conf 8-02-06) Multi-electron Dynamicsin Strong Fields

Auoay4 |po14A|puD
]

A41j1qoziuojod

a2wbau
Ja4no

(2244 pj21y) Buiya4ow

awbau

-1sond

Jauuj

VG €=p V08=9 14q " 2%

S|pl424pWw Xx2a|dwos Jo uol4DZIuoT




Page 13

Ajisuajur yoad

=1 Ajlsuaiul uolyounios 1
2<Z
e=Z
PI2!A uoiipziuol 1=7
24N4oNULS ||2Ys
paso|> suiobad 09 2wy
Bupjoauq AdlawwAs
J3jjaL-uyop s30L
1=2
e=Z
£€=Z
¥=2
as|nd Jasp|

snoaupjjaasiu - %9

Thomas Brabec, Univ. of Ottawa (KITP Attosecond Conf 8-02-06) M ulti-electron Dynamicsin Strong Fields

Auoay4-quawiuadxa uosiuodwo)




Page 14

J24}2q U2A2 HJOM SWiSAS Pajojad pub 2uazuaq

aje)s abieyn
0L 6 8 VA 9 S 14 € 4 3 0

o
s

14|

4 m D> s
]
4 mD> 09
4m
(, Wo/m ,, 01X) 1

> e
<m D e

<m D> @

<m

AQY -OW/AQY Y4im uosiuodwo)

Thomas Brabec, Univ. of Ottawa (KI TP Attosecond Conf 8-02-06) Multi-electron Dynamicsin Strong Fields

"(£002) #00£02 ‘16 1dd ''Io +2 fompuoyg y A :4uawiuadx]
ajeys abieyn
oL 6 8 L 9 S ¥ ¢ A L 0

e <Z

somng ©
winjuaiow Jojnbuo ou 10

(wo/m ,,01%) |

S|piJ24ow x2|dwod JOo uol4DpZIuoT




Page 15

2|02s 2wy
s}-qns o} s}
uo juodsuouy

S Geeo<

SJ04SISUDUL 2NJ2|0W
2|buis ul juodsuouy uouyaz|y

Suol492dIp 2J4n4n

Thomas Brabec, Univ. of Ottawa (KITP Attosecond Conf 8-02-06) M ulti-electron Dynamicsin Strong Fields

"(€002) #00£02 "16 1dd ''|0 42 lompuoyg 'y A :iualiuadxy

({Wo/M, 01 X) Aususiul

l L0
[ | O

s =+

[=]
28
/ \ .m m
P g T\ [ 4 S ¥
| > 8%
m 03 23
~——AJdoay} Jno | Z 3
: = &
Juswiuadxa F
rglb o
o
0
ALisuajui .mu

) -0¢

uolssauddns Jajuunqg

UoIINGIJISIP WNJUWOW |DSJ2ASUDJ |




Page 16

Thomas Brabec, Univ. of Ottawa (KITP Attosecond Conf 8-02-06) Multi-electron Dynamicsin Strong Fields

@ 2 o
o o\ o) — @ o
ﬂ@o © 7e
- \/@»\@ 18
o/ I 12
@ :%.9© I — @
UMOP YD2uq S21J402Y} 142Uy . AJo2y4 pwsp|d [puoILU2AUOD .
suolsi||02 Aubwi . 24DUIWOP P|214 UDIW 2A1492||0D .
25U2p pup p|od . 24N|Ip puD Joy .
owso|d p2jdnod Ajbuouis owsojd pajdnod Apjpam

sajois Aomuoop ¢ sa|no2jow 26up)|

saoupuosad adoys & saisAyd s1woyo

saoubuosau Juoib & saisAyd Jozjonu

suowso|d ¢ sdaisnjd

Uo14D||1950 DWSD|d ¢ J244DW pasuapuod pup sajsAyd owsoid
swaysAs Apoq-Aubw jo Ajuadoud |osuaAiun

puawouayd [ouoisijjo2 SNSJU2A S4924)2 2A1499)|02

\.J .,ssaﬁ. ) .
/.\. m_‘_o_._.c___umo%._._mzw_nv -0

|DUOISI||02 SNSUA 2A14I2]|0D




Page 17

Thomas Brabec, Univ. of Ottawa (KITP Attosecond Conf 8-02-06) Multi-electron Dynamicsin Strong Fields

[LWo/M ¢, 01] Aususiyy
oL 6 8 L 9 S % € 2 L o0

T T T T T T T T T o
psbueyoun {'vd
"xoudde Aouanbauy S :
ewse|d sy} Buines| | —, vm_mwm,.u,‘.xiom; 120
sewse|d uoJjo9|o - e 1 €0
pe|dnoo AjBuoss L 4— pe|dnod AjBuouys - 1¥0
0] A]Meem wou} i I8 . | g0 ™
obuel ay) sueds N
- ™ 190
/4
- N 120
- sj0z Wuoog %%y Y 80
boee e e 60
——-

ouwsoid
24ouauabap wnjuonb

Ajisuajul Jaso| sA saajawodod buijdnos

°1 uanb yym
owsp|doubu Jojio}
:uoryoundaud |

sa2ss2204d
wnjuonb Joj sajou
+ 9P02 224}

:2qoud -dwnd
J2sDb 2

ULITELNEXUT]
J2sD| J2}sn|D

so1sAyd pwspo|d puosasoity




Page 18

Thomas Brabec, Univ. of Ottawa (KITP Attosecond Conf 8-02-06) M ulti-electron Dynamicsin Strong Fields

|oipuauodxa Aj4oox2 sy Aboaq "2
so1sAyd owso|d
04 U01}22Uu02 - juapuadapul 22v4uns si Aouanbauj uoisijjon 1
_Ol—
I 60 80 L0 90 SO ¥0 €0 20 L0 0
Jazyds T VO
000G [ 150
Adoayy %y A | o m g
T 3 n
>e_°@_-—._v OOOM“X » L A_,. <00 m m
S
- 10 o« R &
‘wnu %y O - i = 88
L ¢ r + ' i {1st0 8
‘wnu 00082y @ | -7 R ; 33
| ¢ M ? 120 <
2250009 | A {szo 8
i (@)
1 i 1 L ﬂ.o

buisoydap uowsp|d puosasolly




Thomas Brabec, Univ. of Ottawa (KI TP Attosecond Conf 8-02-06) Multi-electron Dynamicsin Strong Fields Page 19

1.

Q 3
X

Q {e
L7y ]

? % - B P
Q 2 g §
4 § i 8¢
£ P EE S 3
e % RLAE:
2 i 3

Q 18
2 1

= - &

5 o S
— -

10+
104

('n'qmw) ](m)‘b{:m

HHG




