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Calculation of Ne-like Ni collisionally
pumped laser output as function of target
length and pulses separation and other

parameter by using simulation codes

Abstract

In this research has studied emission from laser-plasmas
utilised for X-ray lasing produced by collisional excitation.
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The Ne-like Ni X-ray laser at 23.1 nm is investigated in detail
using the 1.5-dimensional fluid and atomic physics code
EHYBRIDG6. Directly measurable parameters are calculated
using the combined optical raytracing and saturation
calculation code 3D RAYTRACE. The energy output of a Ne-
like Ni X-ray laser as function of plasma length and the peak-
to-peak time separation between the main pulse 1.2 ps and 280
ps background pulse simulated using a combination of the
EHYBRID with RAYTRACE codes. The intensity of
resonance line and continuum emission between 0.9 and 1.45
nm emitted from Nickel plasma are simulated using the
development of a post-processor to the modified EHYBRID

code.

Key words: X-Ray laser, laser-produced plasma, collisionally
excitation laser, Plasma conditions, simulation codes.
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sl () i) Placa Hlaelal] = 1 el boall iyl
DY il A = —1 oSiler e e a5 3 )Y
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A dgladl e A,A0 Gl gad) (e TS Taae alasiuly deladl delail)
.[41,40,28] EHYBRID geali sl Zaaiivaal) 3lSlaall 61 ja) 2ie aa
deaiivsall @i (pe 5T galiall Lphary ) Lo O (e 40 A8 G
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e EHYBRID gl J u»za«)-aa@\ s oo Ty (ki U< LA:“( t;‘)
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sl sl Jsh e Al ¢y 585 Al 5 Ay 5alll 2sY) s i 0 3 JSA)
[45] bl sadl Jsha e oalSaiVl Il i LS L 30

andady A Jlsall 5V (6 siall 8 g Lall dndady A jlusall (IS,

daday (530 jlsall Cluad @il Lo 3B Jsha e 138 5 A 6 sl b
Die lal Lo #lind dla 30 e 4 50A Sa J oY) (5 sl (e g Ladl
Dl el a3 288 1388 5 Jadh 4 4 g A Adadi g J 5V (5 sisall G gl
bl ) saall Jsd e Loy Galda | = 0 dkaiil) e o (21 ¢ Ll
IS e oy I 4BV (e 20a] (S0 5 5 L O e dn s A s Lo 3B
Dol Wiy g1 580 8 LeilSa s Lgilalat) 4 At ) 5Si 5 Sl e (5 gina
O Ty 631 55l g lal) |l ol (s shnall A GulSasY) s (e S
Al ) ety AL 57 = 0 die zoall phad) e ahalily 7 = 7, ddasil)
el e o 2 g el Laias () S5 il el () LaS A8l (e

SEHYBRID (sl 3 pladi il 5LSlaal) gilii 5

‘RAYTRACE
35850 e b daial) u paill Jeall o) 138 8 adiall Jeall Sla,
Rutherford Appleton Laboratory ) sasiall 4Slaall 8 (5 3S yall
(Ne-like Ni) = &l 22391 ) 3l 0l 68 a5 o [47] (RAL, UK
(35°2p°3p 'Sy—3s® JLaM 38 4all 231 NM Amse Jsh aic
Claall JSll e calaal e 3 e s Jailas (32 5k 0 2p°3s 'Py)
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BlSlaall gl s aladiaaly o JAY) Jailua o) (lany SIS g

JSG5 a5 s (VULCAN glass laser) 1.06 pm 4= 50 J s
A Ni analai Ll (a pre — plasma) A— Y1 L 330

2 X @35 280 ps e ——=ll &ld (background pulse)
4z, 516 mm sk (line focus) Baeba 41013 W.cm™2
lgiadis 1.2 ps lewasmd (Main pulse) dmla) izl Wi 100 um
100 4=ye 512 mm dsh B 4 7 x 101°W.cm™2
Do oA oo Aliaie Gl slas RAYTRACE geebi () Llaal ym
el il 205 L1y A8l diaiaie A jal) al sa g Al 225Y)
W a8 dia ) &l phady agll s tladl) J okl Jaf (e RAYTRACE
7 a0 e i) A LlSe 31K 58l A8l e Jgamall 2y 1ps
g badee Ne-like ion ! b s 4t o)) g 3l dalS e daslll
ad adl 3l VLAl e S aae o Ll naal) sl Ganals o
o lluall 534 8 Aeadiouall 5 JSll 250 580 Ll e gana s ok
dal o el Juany) cilaia) y il e 5 [48] Belfast
Ne-like ion 33 % 435 112
o) Ailide 3l aa iy EHYBRID el sl L

s ([47] aasdd) 0o 3l cnoadl deadl 8 deadieddl il
el Jax lbexiiul EHYBRID gl oo @l Lo Jpanll
Al Y Al G Jia¥) 3l Jealil) ypaail aliaiiy Liad s (RAYTRACE
Clualy (Al danill dad ) G1Y) danil) 4 () dpuariHl) Al
45 e a3 5 Caagll J shal S Ne-like Ni (o 4ol dpied) 4251 ) 340 dil

Aol ) s BlSLaall il
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Al Al 5 A plal) A6V sl (g JieY) a3l Jealdll a3l mm
Do e G s dhald dumdl o (4) JSAN e Baa3l 6l
oo Sl o Al el ey 315 300 ps s L ad Cplerdil

el e 33 salll Ay il il (a3 aa gy 4dl s Aad) daiY)
BSlaal) il 5 [47]

Ne-like Ni _Jd za 48 7 )a &l Ul (1) Jsasd) Gay Cas

sie RAYTRACE 5 EHYBRID (sl 3 alasinls agde J saanl) o3 s2)

1.2 Ayl Giicadll Jid G el Jealdll aUS 23,1 nm da sl J sk

eaall (e lgle Jsmmnll a3 Al Ay il il 5 300ps 4dsY) 5 ps

[47]
iy Sl poa A | AV oz A Al e ) Jaalill
Al Al (ps)
Ly el BSLaall el o alasinly
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