
Table 1: The basic set of dust parameters used in the simulations.

Parameter Value Note

MSP mass density, ⇢s 3000 kgm�3 Plane (2011); Klekociuk et al. (2005)
Ice mass density, ⇢i 980 kgm�3

Fragment charge, qd �1e
Mean dust weight, mD 140/18 a.m.u For MSP/ice respectively
Initial fragment velocity, v0 450 ms�1 Tomsic (2001)
Latent heat of vaporization of ice , Lice 2.78 · 106J kg�1 Lichtenegger and Kömle (1991)
Latent heat of vaporization of MSP , Lsmoke 6 · 106J kg�1 Hunten et al. (1980)
Specific heat of ice, ci

p 90+ 7.5Td J kg�1K�1 Klinger (1981)
Specific heat of smoke, cs

p 1000 J kg�1K�1 Hunten et al. (1980)
Mean surface energy of smoke, �̄smoke 0.200 J m�2 Gundlach et al. (2011)
Surface energy of ice, �ice 0.190 J m�2 Heim et al. (1999)

which corresponds to around 85% of their initial en-395

ergy.The sizes of the simulated fragments were chosen396

so that the maximum and minimum detectable radius in397

a specific voltage mode were included.398

Presented below are the main results from the simu-399

lation of pure MSPs and pure ice fragments in the orig-400

inal voltage modes of MUDD as flown on PHOCUS401

(Havnes et al., 2014b). Simulations of alternative volt-402

age modes are also presented.403

4.1. MSP fragments404

Figure 5 gives a summary of the simulations of singly405

charged pure MSPs thought to be released in a fragmen-406

tation of NLC particles. The ’relative current’ is a mea-407

sure of the fragment current relative to the total current408

mode if the MSP size distribution inside the NLC parti-409

cles was monodispersive. In the case of a bottom plate410

potential of VBP = 0V , i.e. a retarding field of approxi-411

mately 1100 Vm�1, MSPs with radii as small as 1.4 nm412

can contribute to the BP current for an initial velocity of413

450 ms�1 (solid line). All fragments larger than 1.8 nm414

will contribute to the current, thus only fragments with415

radii between around 1.4 nm and 1.8 nm can be inferred416

unambiguously with this mode. The uncertainty in ve-417

locity shifts the smallest detectable radius down about418

0.2 nm for a 100 ms�1 higher initial velocity, and up419

between 0.3 and 0.4 nm for the lower bound. The sit-420

uation is very similar for the case when VBP = �10V ,421

i.e. a ⇡ 2200 Vm�1 retarding field, where the 450422

ms�1-particles (dashed line) are theoretically detectable423

at radii above 1.7 nm. Particles larger than 2.1 nm will424

all reach, and the uncertainty in velocity shifts the dis-425

tribution down around 0.2 nm or up 0.3 to 0.4 nm de-426

pending on the radius. If we require that at least 30% of427

the current to come from charged fragments in an unam-428

biguous detection, MUDD can detect MPSs with sizes429

above ⇠ 1.5 nm in the 10 V retarding potential mode,430

and sizes above ⇠ 1.8 nm in the 20 V retarding poten-431

tial mode.432
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Figure 5: Currents of pure MSP fragments at BP relative to the total
current mode. The lines represent an initial velocity at G2 of v0 = 450
ms�1.

4.2. Pure ice fragments433

Simulations of pure ice fragments were performed in434

the same manner as for the MSP fragments, however435

fragments with initial velocity 350 ms�1 were only sim-436

ulated for sizes up to 4.5 nm, therefore not including the437

cases where the fragment current matches the total cur-438

rent. The results are presented in figure 6 for the two439

original fragment current modes of MUDD.440
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