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Supplement A
2. EXPERIMENTAL DETAILS  AND  PARAMETERS
2.1. Near critical phase explosion

During laser heating the target surface reaches the temperature nearby 0.9 Tc (Tc = critical temperature), and the liquid metal transforms into a transparent dielectric (inverse Mott transition). Homogeneous nucleation triggers the avalanche of nano-bubble nucleation in the liquid layer with large fluctuations of density and entropy. The hot liquid metal is pushed in a metastable state between the binodal and spinodal of the phase diagram (Xu et a.l, 2000). Since the Tc(Ti) is estimated to ~ 10000 K, one finds the surface temperature Ts = 0.9 Tc ~ 9000 K indicating that titanium liquid layer is in the superheated state. At this – near critical temperature - the phase explosion (explosive boiling) takes place. 
2.2. Plasma formation

Titanium vapor ejected by the phase explosion is exposed to the laser beam and multi-photon ionization causes formation of a vapor/plasma plume. The ionization energy of Titanium is Eioniz ≃ 6.82 eV, while the photon energy of  Nd:YAG laser is Elaser ~ 1.2 eV so that 6 photons are needed to cause the ionization. These electrons absorb additional energy during inverse Bremsstrahlung process; they speed up in the laser field and collide with neutrals and ions. The avalanche effect takes place increasing the Ti plasma temperature to T ~ 15000 K, similar to the creation of plasma on Cu and other metals (Autrique et a.l, 2012). 
2.3. Plasma detonation and generation of the pressure shock

The laser power density of ~ 1.1 GW/cm2 is ~ 3 times higher than the plasma breakdown threshold of various metals, (~ 0.36 GW/cm2) (Petzolt et al., 19996) causes detonation with formation of a shock wave. The supersonic shock wave has the pressure peak P(kbar), which for the confinement configuration can be estimated from the Raizer equation ( Devaux et al., 1991).
                                   P = 0.1 Sqr[/(2 + 3)]√Z √I   ,                               (1)

where Z is the reduced shock impedance of the two materials, I is the flux of the laser beam (GW/cm2), and is the corrective factor estimated to  ~ 0.20, and Z ~ 390625 (~ 4 x 105) (Devaux et al., 1991). In our case I ~ 1.1 GW/cm2, and assuming similar value for  and Z parameters as Devaux et al. (Devaux et al., 1991), one finds the pressure generated by the plasma detonation 

                          P ~ 15.8 kbar = 1.58 GPa ~ 1.6 GPa.                                (2)

This pressure may be compared with the pressure of ~ 13 kbar for metal plasma detonation in Figs. 3 and 4 of Devaux et al. (Devaux et al., 1991). It can be also compared with the pressure of ~ 15 kbar for Pb plasma detonation found by Suponitsky et al. (Suponitsky et al., 2012; 2013), and for the graphite plasma by Ionin et al. (Ionin et al., 2010). The vapor/plasma plume in close contact with the liquid Titanium surface forms a layer with the top low-density fluid L, and the bottom high-density fluid, H, separated by the interface L/H.
2.4. Shock  wave  characteristics

The shock wave expands first in the vertical direction and then horizontally becoming the spheroid with the cigar-like shape parallel to the Y axis. 

The lower part of the spheroid moves through the background gas toward the L/H interface. Fig.2a. The velocity of the shock wave is V = (vx, vy, vz) of which the vx and vy relate to the horizontal shock components (vx = vy ), while the component vz (vz = vshock) strikes the L/H density interface. The expansion of the blast spheroid depends on the background gas and its pressure, and strongly decreases with propagation distance (Wen et al.,2007). 

     The initial velocity of the shock can be estimated to v shock ≳ 3 000 m/s in the center of the spheroid. The velocity decreases with the blast wave expansion in the background gas (air) to about vshock ~ 2100 m/s, when the shock wave strikes the density interface. This value is somewhat higher than the shock velocity of graphite plasma (~1400 ms) (Ionin et al., 2010), and the shock velocity in air (~ 1760 m/s), but comparable to the shock velocity in argon (~ 1940 m/s) (Shimamura et al.,2011).

The sound velocity in Ti vapor/plasma can be estimated from the diagram in Fig.4 of Ionin et al. (Ionin et al., 2010).  For the laser intensity of I ~ 1.1GW/cm2 one finds Csound ~ 380 m/s, and the Mach number of the shock velocity of Titanium plasma in the ambient gas 

                     Mashock = (vshock-/Csound)  ~  5.5,  or  Ma ~ 5.                      (3)

This value is in agreement with Ma ≤ 5.23 the shock velocity in air (Shimamura et al., 2011; Perestridge et al., 2013), with Ma = 6.22 in argon (Shimamura et al., 2011), and with Ma = 6 for the silicon plasma plume velocity in the background gas (Lee et al.,1996). 

2.5. Re-shock from the lower surface

Passing through the liquid Ti layer and striking the solid target the shock wave returns back through the liquid Ti layer as re-shock.Fig.2c. Assuming that interaction with solid surface and (bubbling)-Ti-layer causes energy dissipation for about 5 - 10 %, one finds that the re-shock velocity from the heavy-to-light-fluid is reduced to vre-shock ~  1900 – 2000 m/s. Taking the sound velocity in liquid titanium Cs ~ 1650 m/s (Blairs, 2006), one finds the Mach number of the re-shock, Mare-shock = (vre-shock/ Csound) ~  1.15 – 1.21. It is somewhat lower than Ma = 1.91 of Probyn and Thornber (Probin and Tornber, 2013) also for the heavy-to-light shock motion. 

Therefore, we assume that the shock and re-shock characteristics are the same in the CR and the NCR, ie., Mashock  ~  5, and Mare-shock = 1.9.
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Supplement B
      Symmomorphic and anti-symmorphic symmetry groups

     Consider the space group G. Their members can be represented using the Seitz operators, {∣}, where  is a point symmetry operation (proper or improper rotation), and  is a spatial translation. The is used to denote a generic spatial translation. The action of a Seitz operator on a spatial point x  can be written {∣}x = x+ (Liao, 2012). Assuming that v is a vector within a primitive cell, then any spatial translation  can be written as v, where v are the non-integer-number translations and T are the integer-number lattice translations.
 Integer- number translation vectors

The lattice translations can be written as T = n1a1 + n2a2 + n3 a3, where a1, a2, a3  are primitive vectors and n1, n2, n3 are integers. Using the Seitz operators the space translations can be written {∣v()+} (Liao, 2012). It can be seen that in the case v ≠ 0 and T = 0 the above operators become {∣v()}, indicating the non-translation operations. Therefore the space group operations require T ≠ 0 and point operations (rotations, reflections)  ≠ 0. In terms of point symmetries, only rotations 1, 2...6-fold axis are comparable with the translation symmetry based on 32 crystallographic point groups (Liao, 2012). 

Non-integer number translation vectors

The «fractional» - non integer - translation vectors v() depend on the choice of the origin. Shifting the origin by the vector b, the non-translational operator with respect to the new origin, would change to {E∣b}•{∣v()}•{E∣b}-1  {∣v() + b - b}. (E = identity operation). (Liao.2012). The question is if the effect of the non-integer (fractional) translation can be eliminated by some operation. Such operation is based on the selection of the vector b. Depending on the  choice of the origin [b = (I – )-1 v() ; I = identity matrix (unity matrix)] two cases are possible: the fractional translation vector will vanish, or will not vanish (Liao, 2012 ).
(i) Assuming that the operator  is the rotation, and v() is parallel to the axis of rotation, the operator (I-) is singular, and the fractional translation can not be eliminated by shifting the origin. Those operations are called anti-symmomorphic, the axis is the screw axis, and the space group is called ani-symmomorphic group (Liao, 2012). However, if the fractional translation can be eliminated by shifting the origin, the operations are called symmomorphic, the axis is the rotation xis, and the space group is called symmomorphic group.
(ii) Assuming that the operator  is the reflection, and v() is parallel to the mirror plane, the operator (I-) is singular, and the fractional translation can not eliminatecd by shifting the origin. These operations are called anit-symmomorphic, the plane is called glide plane, and the space group is called anti-symmomorphic group(Liao,2012). However, if the fractional translation can be eliminated by shifting the origin, the operations are caled symmomorphic, the plane is called mirror plane, and the space group is called symmomorphic group.
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