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Study of the effect of intensity on the generation of attosecon pulses
under initial conditions of the coherent state

Ramin rostami, Saeed batebi ,Forouq hosseinzadeh

Abstract- In order to get a short attosecond pulse,we solved 1D Schrédinger equation for a helium ion. By Applying the forier
transformation of the induced dipole acceleration , we succeed to depict high order harmonics for a laser field with the first
parametrs. In this method, by considering the initial wave equation as the superposition of the ground state R;, and the excited
state R,,, and then,by varying the laser field intensities,we created a continuous spectrum. By carefully controlling the intensity
parameters, spectral width and efficiency of the harmonics increases. Finally, an intense, single attosecond pulses is obtained.

sl e WWW.OPSEIT o9 38 (090 (wyiws j0 byis b allie oy


http://www.opsi.ir/article-1-1328-fa.html

[ Downloaded from www.opsi.ir on 2025-11-14 ]

YYAD poge VY-V F

Iy 55) b b L s I3 e Job b
b peo,S obedl |y o ial38l ey pgo ol ) Lo aS o
(hwe ¢ 12%) wols les a5 jshalan woad il
sl b ool pulaS Wb oo Gl s adad deluy
Aol el ol 38 b S 0,5 el camlive Sige)le
bl A S gl ) Sigesle il o Sl alad
J a lde U ald Gl e aile

2 oSl Gamlisg eldly oamlite Jemily Codgae

Ll (See
S Y

Obey & ainly Kooo5,8 (5 alolae o slie Lo Dlewlxa
[05F] conl Juud 59580 S5 a5 lol 3 9 S0 S
s o ol jou(Canl ouls pladl oil ax gy Dlawlxe)
2 S e bl ogishy Sybie o LD 9l S,
R VSN SRR O R
(He?) esde o 2V()=—2/VxZ+05
ST V- (LIUW] I IR PO S SV I 05 oS oo ool
Sy aw i) Gl @S Sl s &5 plase
il 3 S y90 4 ol Fo¥lel
E(t) =
3. E (exp (—4 In(2) %) cos(wyt +

¢i)) )

Jsb ol 5555 ol 5,52) ol sl s e 3
ey A g Hlss b lae sden Qu;@b)‘ )

&b als b el 5x10M =2 10ft . 800NM 1,

l, )l dabes olis ¢ by 4 atwly P(X.E) 740

Olpl Sogigd (6,9ld g (omige il ST raogd 9 Sigigd g Sl il JAIST egan g S

doddo -
iy 0pSHHHG! WL sy sls Seigote ol
50 asligl sla b atuily a5 col 009 (cgy ()5
Ll ol a5 amdl o sl Sley onuay ol auS adgs |,
Sl Gl LS e A5 0n b 5 b e s
slaylple Yo as e slo Sige,la 5l oo adgs asliesl
! g1 50 b (g SIS 5 (w0 g anlllas sl (oot
90 2 Bl (o0 35 @l 5o Sl e8> (Sley el
S HHG (el a5 wil ools Ol e,78 9 (5,98 LSy
Snlon 5l o5 olaws o b (pl 1)l sges dastiv
Sy e ol & Takd sl 5 L culys oy ans
39 098I azl Jas ol 530,50 als [Y )] _sels
Stm Jeelsy 5 gl Sty alags 85 Sy e
3 0yslier Gy chiz (6558 sy Gl b o
OFP 2 9 09der S5 3k ol G b e pSUl ol
WS e
Jeily L, o1 o a5 Ecyeorr = Ip + 317U

22
) e2E
33T 5,551 gl il (65, Up=—4m oz 3 Oselis
e

Locwlply o8l 65

LY gV] ol alas 65 5 Ecutoft = D¢ 5 6,5 olows 5
cob Iy Jlaie czg Uy o IA% Gl o ol 9l o
aalys cenlie Rwe € IA% L alas (65,31 ol il Cansl
oS j5hilon 5 ol gl dals W 5 50 Jsb A lxts] 05
&l ol ple [V el calie zgo Job g o b g o0
qolo oly g0 ams F) 6Vl Salen ;o adad vl 4S5

cut off ™
duration *

High order harmonics generation
plateaue "

sl e WWW.OPSEIT o9 38 (090 (wyiws j0 byis b allie oy


http://www.opsi.ir/article-1-1328-fa.html

[ Downloaded from www.opsi.ir on 2025-11-14 ]

log10{p{al)

log10{p(o))

log10{p{o})

YYAD poge VY-V F

w2 Slp raden Sl Sbge e b (6l 0,00 Lol
R10 4.:‘.]5‘ I A Cond ¢ R209 R10 Lng I ‘SQJ
.[A]o}\i:s‘; ol

harmanics of a three color laser field

i
<l i
- I I L L !
o 50 100 150 200 250 300
Harmonic Order
6

100 150 200 250 300
Harmonic Order

0 50

harmonics of a three color laser field

410 1 1 1 1
0 al 100 150 200

Harmonic Order

250 300

A ugaen o w2 sy el 5 Sisejle ol (Y S
(it oie) |25z (T o)

S S g0 odalie (AiD (Smie g jr (Fobe dunlie)d
oS ol a4l 2l b Sogele cinb Cov a4l s
s (nl ) 055s0 e 4l T Gl ol ey sl
w23 oo 31 0.5 ksl laie LB L 51, 1l
Ot Bl Seigele slo b e analie jslate
Goyd o) 171 lace an dasd Lo ¢ ailigl (b G

Olpl Sogigd (6,9ld g (omige il ST raogd 9 Sigigd g Sl il JAIST egan g S

bos 1, Kalen s ] Gyl 5l g 00,90 s
USRNSSRV ] B PR PSRV« [(§ PYRPC
o ol [0]wT o vy lo Sigeylo 5l s o iz
&b ek 5l b o 2 Do 4 S0g 5 dlolae (gl Ay

D9b o ole 2 Kb 4 Ry 9 Rip ela sla

1
Yz.t=0)= E(Rm + R30) )]

16k Ay Slawloe @ti.i—\“

Sl slp 00t 0 sl HHG o0 &Sl @ a2 5 L
Ay glp Az o e s 53,5 sla daliy
) Seiseyle il soe Wb wad adbigl Ll S
Toe &0 (K a5l Sigelo bl S0 ol a8l
> b &l sl
ailigl Gl G ol sad o, W(Z,1=0)=exp(|z])
Qb o ogllae i g ol 4l 200 sg0> 50

harmonics of a three color laser figld

Phy1=180" ,phy2=60" phy2=-180", sinesquarede pulse shape

ayillpig)
1

a 50 100 ES) 200 250 300

) Ryg ) adsl g & 51 Jolo alor) S

el o0l

s 4 1, HHG sl b ol

1
Y(z.t=0) = E(Rm + Ry)

b goye U (Gl SV S j0)endd o0yt

sl o ugien (5w ;0 C55 4l b RIH
Sl Ry adgl el 5l 2t i o slozr JBla> Rpg sR1 0
Rio sle <l 1 Gugaan 6 o2 S &gl 2l (235
Loy oo glo Sl o (ohaBge 1S wil Rogs
Jses  Rppadle o o a5l el wily

sl e WWW.OPSEIT o9 38 (090 (wyiws j0 byis b allie oy


http://www.opsi.ir/article-1-1328-fa.html

[ Downloaded from www.opsi.ir on 2025-11-14 ]

YYAD poge VY-V F

J.Jl) &La.a)l (\“Jiw) S CL..ulJ 5.'] 68 Sgd> 4o o..xo—‘ Cowdo
sl o5 Sl 5 el 0 il Lo
Sy oy Slej sl S b 50 (6l el o ]
a5 o et 40 45 0045 asligiT (godgama 10 sual

] 00l ).'m d)..a
1SS Az ¥

ael o5 oad 4wl HHG b 6555 5l L

23,5 dnog 155 Het g Jow sl asbsl Ll S
oy o 5o He™ (la g (sl oolal b Jsl al> 50 )0
Sesgeyle ik was « Rpgg Rig <l 5l (wgaen (6
a ool oo | i b pgs als po 4o el azily 3l
Al ;o 5 5 yeS Sllegi b 5 A ye o5 asl zod

Sl Sty e Sloy sl b ol

&l

[1] P.B.corkum, phys. Rev. lett, vol. 71 , pp.1994 ,1993 .

[2] M .Lewenstein, Ph. Balco,M .Yivanov ,A. L'Huillier and P.B.
corkum, phys. Rev.A . ,vol .49, pp .2117,1994.

[3] Xu Cao, Shicheng Jiang, Chao Yu, Yunhui Wang, Lihua Bai,
and Ruifeng Lu, Opt. Express 22, 26153-26161 (2014)

[4] Platonenko,V. T.,2001Qquantum Electron.,31,55.

[5] M.Mohebbi,optik-Int.J.Light Electron opt.(2014)

Olpl Sogigd (6,9ld g (omige il ST raogd 9 Sigigd g Sl il JAIST egan g S

- ok po (Lian i) 125 ¢ (T ) 1525,
GRlB L s S8 deade j3 &5 ek Glea (Y JSE)wm 5
ol s (hwe € IA% ol )3l 55 adad saly b oo
Ol 59 S (oo odalan VISS Sise )l slo il 0 )
WIS (g0 S5 gl gdad delay cad Gl L S
by el Dal B jloged (5090 Ll eioren
" 1B eV a0 Sge)le il el I L

=

S8

X 10 Time profile

Intensity
e

-—

G a5 4 a5 0 05
time(0.C.)

S e b sl b 51 ol 5 o5t IS
1=2.500s sl 4 Y S 4o

(et Ay S S35 AU gl (;_;YJS;L)GJ EEIUPR
al ials 1Pl Ges Jg il ialS s )lode i
ol eld 6 ad adad sl o] ot )0 yzren
S5dse e alsl Gl 0yl sy el Sliogas
Olma(@as) T ol b oocs o YUSS 50 a5 jshiles
Slleg 08 gome j0 b oo Gli8l cou Al gl
FB alS cow anl gl )l Jg Wb oo s ymin Jlals
&SGQTW%L.M&TJBMGAASO)‘Q}A)éW@
ol sl )5 S50 i 50 b anlis 3 s ol

Satellite pulse *

modulation ¢

sl e WWW.OPSEIT o9 38 (090 (wyiws j0 byis b allie oy


http://www.opsi.ir/article-1-1328-fa.html
http://www.tcpdf.org

