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Main Theme UPh_lH

« Microscopics of intense field ionisation and plasma
generation

« Understanding the laser interaction in matter
and

« Manipulating laser produced plasma for selective channeling
of the absorbed energy

Hot electrons in plasma : Generation, propagation, magnetic
fields

Neutral atom acceleration; negative ions generation; coloumb
explosion

X-ray emission from novel targets; increasing absorption;
lowering laser threshold
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** @TIFR a unique environment is setup to study all the
different states of matter under single roof with the same laser.
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A bright point source of ultrashort hard x-rays from laser bioplasmas
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Phys Rev. A (2012)
Rev. Sci. Instrum (2012).

Ar14+

in prep.

propensity (%)

Upto MeV ions

Maximum ion energy = 700 keV
Mean ion energy = 75 keV

10° 10°* 10° 10°
lon energy (eV)
Vinod et. al.Phys.Rev. Lett. 87, 085005(2001)

Experiment

88% of the ions are
in 7+ or more charge state
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A compact laser-driven plasma accelerator for
megaelectronvolt-energy neutral-atom beams
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Doped cluster for better ion acceleration

hovel and non-intututive

II‘ 10 fold In x-rays‘
7 fold In electrons

~100 fs L
1016 W/em? 3 fold in ions
Ar clusters doped Phys. Rev. Lett. (2001)—
with water App. Phy. Lett (2006)

J.Phys. B Lett. (2005)
Chem. Phys. Lett. (2006)
Euro.Phys. Lett (2008)
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Charge / He atom  Yield (arb. u.)

PRL 107, 173402 {2011}

week ending

PHYSICAL REVIEW LETTERS 21 OCTOBER 2011
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Dopant-Induced Ignition of Helium Nanodroplets in Intense Few-Cycle Laser Pulses
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X-ray Yield : Solid vs Micro-Droplets
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X-ray brilliance of bacteria !?!

Biologically Inspired Plasma Science

Normal Bacteria Engineered Bacteria
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THz acoustics in a hot, dense laser plasma

PHYSICAL REVIEW LETTERS

moving physics forward

Highlights Recent Accepted Authors Referees Search

Terahertz Acoustics in Hot Dense Laser Plasmas

Amitava Adak, A.P.L. Robinson, Prashant Kumar Singh, Gourab Chatterjee, Amit
Ravindra Kumar

Phys. Rev. Lett. 114, 115001 — Published 17 March 2015
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Ultrafast optics of solid density plasma

using multicolor probes
Vol. 22, No. 19 | DOI:10.1364/0E.22.022320 | OPTICS EXPRESS 22320
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Table 1. Wavelength dependent reflectivity decay rate and estimated collision frequen-
cies. A : probe wavelength, n: critical density of probe, 7: reflectivity decay rate, v,;(n.):
electron-ion collision frequency estimated at n..

A (nm) n. (cm™>) T (ps) Vei(ne) (s71)

266 15.5x 104! 1.6 £ 0.1 (7+1.1)x10M
400 6.9%x 10! 261+0.3 (4 +0.7)x10™
800 1.7x 104! 40=+0.3 (2.8 +£0.5)x 10"




EXPERIMENTAL SET-UP

Nal detector

Liquid droplet

15 um diameter



X-Ray data high energy 500 sec collection time

Relativistic energies and realistic rates?!?
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Astrophysics . Accelerator

Petawa

Warm condensed ' Particle physics
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