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1. Focusing spectrometer with spatial resolution (FSSRs).
S-perically bent crystal Bragg diffraction law:
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Motivation. “Rowland circle 2d cosBp = nA4,

The atomic models of high-Z deeply | d — interplanar spacing of a crystal,
charged ions are extremely complex and / Detector plane n — order of reflection.
require experimental validation. - IR cos O

One of the approaches is to measure qa=—" £ The radiation can be registered In
wavelengths of spectral lines corresponding ! 4 1D: cos(20p) different orders of reflection but
to transitions in ions with > 2 e~ (He-like, Li, Source a0 b = 2Rg cosOp (NA) g, limited by 2d of a crystal:
Be-...) which cannot be calculated purely R, - Rowland circle radius. e 2d,,icq = 19.9149 A
analytically and compare with the values R = 2Ry — spherically bent crystal radius * 2dy_quartz 100 = 8.512 A
predicted by different models.

Here a method of the wavelength  Adispersion curve can be very precisely fitted with a parabolic function.
measurements with accuracy of ~0.6 mA » Three reference lines are required to provide absolute calibration of the FSSR.
's described. 2. Possible reference lines.
General Idea. H-like ions resonance lines wavelengths He-like ions spectral lines are the most

It is suggested to use minerals of natural are known from QED-involved calculetion convenient te be L_Jsed as _references,
origin composed of moderate (15 < Z < 30) vv_|th accuracy several order | of amplltu_de because such ions exist for a wide plasme
and low (< 15) Z elements as laser targets. higher than experimentally achievable, which electron temperature range, but their
The emission produced by the latter ones makes them the best references. Wav_elengths | should_ be measur_ed
delivers perfect reference lines over a whole Si Ly, s","igL,L,jf oyl " e L‘iﬁ SNy prellmlnary_ W_'th the high accuracy using
range of He- and Lilike moderate-Z |_p|Ly4 N l | lines of H-like ions as references.
emission under examination P Ly, i B Ear| Y SiHe, . — _—

| i il = = 2 P He, | gé . 2PHe, ’ 3PHea§g ’

3. Preferred laser parameters.

For T,=1000 eV measured, and reference |
spectra have close intensities.

in ~200 ps the steady state is reached = L 1 Lol il ol S B S S I N N RN & N S B
so the optimal way to use sub- 4567 8 91011121314151617181920 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
nanosecond pulse with [~10%6 \W/cm? Wavelength, A Wavelength, A

in 30-40 ps intensities are comparable 4. Potassium and Calcium He- and Li-like lines measurement
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SO picoseond-pulses also can be used. Sl w,sixv
P > P . | 4. 1KC3Vrmt:10cIase KAISI;Og radiation spectrum|  +. came scheme | Ve
i €, Si XIV
In:eglsmes of the concerned lines vs time vy, s, | _ | Tor | of measurements ;. caxihe, §
Calculated for: 3- reflection can be |mplemented>; o
: SIXIVLy, 4 T =1000 eV > z Si XIIl St X orders for Ca ions [ines. ‘2; Si XIIl Heg
3 q0 AL N =10%t cm 52 He, e Mineral Anorthite — £054,
_‘lé; K XVIIl Hea Photo from rusmineral.ru g n=1 n=2 n=3 n=4 n=>5 CaAIBSIZOS ShOUId -
5 ) | 1], L be used as a laser ki)
1= - l | TR | T l e targedt. 6.0 6.3 6.6 6.9 7.2
04 bl SES S S SR S — e Wavelength, A
23 4516 718 910111213 14 15 16 17 18 19 _ _
0 o1 02 03 ! : n x Wavelenath. A 4.3. Measured Potassium lines wavelengths
| . | Orthoclase crystal 3.5~ — - - J e | it
Time, ns y 30-Theory vl ! Line Iabel (tranS|t|10n(s)) A, mA | AN, mA
| N ol : KHeB(lsBp P; — 1s° SO) 3010.26 0.6
4.2. Experiment on the PALS laser facility. 325 | . — T 06
K He, (1s2p "P; —» 1s© °§ : :
Crystal (1D scheme): 3 52.0- Si XIll He, X Ho, «(152p Py 0)
2d = 8.512 A (hkl:100) 215 K Heineor(152p 3Py, — 152 1S,) | 3549.35 | 0.6
_ €10- B Al XIll
R =150 mm range: 5.8to 7.2 A P> T o] M T’a q.r (1s2p [ 'P]2s 2P — 1s22s 2S)| 3560.87 | 0.6
— 971 = - n=2
a =626 mm Y JLM — JC TR | a-d (1s2p? “P — 1s%2p “P) 3565.06 0.6
. 58 60 62 64 66 68 7.0 7.2 . 2 2
K,j (1s2p% “D — 1s%2p “P 3569.1 0.6
Three reference lines: » x Wavelongth, A i (1s2p p “P)
Ly, (A =7.170908 A), Lyg (A = 6.05253 A) of Al 12.5 | Si XIll He, AIXilLy, 773 |
K XVIIl He, .,
XIIl and Ly, (A = 6.180428 A) of Si XIV Experiment | oviikess ‘
10.0 K XVIIl He, .. q | a-d
allowed to obtain the disperse curve. 5 — | 5, K,
Laser: ‘:_; 7.5 SiXIhVLya Si X1 Lidlike <at : ':._; .
Pulse energy E ~600J W ‘E 5 0 Al XIl He, N | E
Pulse duration T=480ps?/ = 2 x 1016 — p s 30 Ll O $q .
sz < K XVIII Heﬁ‘ Si Xlll He-like sat | S |
— - K XVIII He,,
Focal spot R =100 um 2.5 e, \ : \ \ M,\/
Detector: | ,“L\,J M et | W g
0.0 Mowt . \ \ \ S—— w | | - - - - '
Fuji X80 X-ray film 58 60 62 64 66 6.8 7.o:h 7.2 _:" 7.06 7.08 7.10 7.12 7.14 7.16 7.18 7.20 7.22
Pixel size: 5.29 um corresponds to ~0.3 mA Wavelength, A o Wavelength, A
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