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Related literature15

Infection processes in closed spaces were first examined by Wells. In his pioneering work (1), Wells16

introduced the concept of quantum, defined as “the number of infectious airborne particles required to17

infect”. Later, the work by Riley (2) studied disease transmission in a confined space exploring the18

impact of different control measures and ventilation rates. In a subsequent work by Riley, Murphy and19

Riley (3) extended Riley’s previous model with Wells’ definition of the quanta of infection. The Wells-Riley20

model incorporates a probabilistic process of infection based on the average quanta of infection inhaled21

by susceptible individuals. They show an exponential increase in the number of new infections occurs22

when the quanta-level is assumed at a steady-state during the school day, and in the absence of biological23

virus decay. In contrast to the aforementioned work, our modeling framework focuses on transmissions24

between consecutive meetings with potentially varying schedules, such that infected individuals and a25

certain volume of virus particles could be carried over from one meeting to another. We incorporate the26

transient dynamics over meetings, the disease dynamics over the population across days, and the efficiency27

of non-pharmaceutical interventions (NPIs), i.e. mask wearing. In addition, our modeling framework28

incorporates several parameters grounded in physical conditions of the venue and in individual behavior,29

that enables us to quantify and compare the effects of several policy measures such as room size, crowd30

size, mask mandates, reductions in meeting times, lengths of breaks between successive sessions.31

Gammaitoni and Nucci (4) studied indoor disease transmission assuming that both, the virus exhalation32

per infected and, the rate of viral stocks removal by ventilation are constants. Further, the infection risk33

is assumed homogeneous across the group, and effectiveness of masks are considered in decreasing the34

infection probability. This model was applied recently to study superspreading indoor events of SARS-35

CoV-2 (5). While our model incorporates a similar infectious mechanism, the time-scale implicit in the36

problem we address differs from the Gammaitoni and Nucci paradigm. In particular, we investigate the37

stationary disease dynamics attained over subsequent meetings for which the viral load can be carried over.38

In contrast, Gammaitoni and Nucci focus on weekly meetings for which no prior source of quanta in the39

space is assumed during each meeting.40

The role of viral load has been studied from different perspectives and scales. For instance the work41

by Dodd and Watts (6) consider a group where each susceptible person meets one other person at a time,42

and from each infected person met, the susceptible host picks up a random viral load. In this work, the43

authors assumed that if the load exceeds a threshold, the person’s likelihood of getting the disease increases44

sharply. Thus the probability of infection depends on the number of people one meets. Our modeling45

framework differs in this regard, while in our model the environmental viral load increases as more infected46

individuals exhale virus in the meeting room, the within host’s viral load does not increases by meeting47

individuals. Instead, we envision the viral load as an intrinsic characteristic of the environment where48

individuals sojourn.49

Jang et al (7) consider infections like MRSA (methicillin-resistant Staphylococcus aureus) or C-diff50

(Clostridium difficile) that spread via contaminated surfaces, mostly in medical facilities. They model a51

dialysis unit with movement of healthcare workers from one patient to another and to and from dialysis52

chairs and nurses’ stations that can carry the organisms. In our setting the transmission is airborne, and53

individuals directly contaminate this air like a “public bad” without any human intermediation.54

Hekmati et al. study the spread of airborne disease in enclosed space under individual-level behavioral55

response (e.g., mask-wearing and vaccination). There are key differences between the work by Hekmati et56

al. (8), and the proposed model: (i) the scale of Hekmati’s work considers a spatially structured population57

(a school campus), while our proposed model focus on the disease dynamics observed in a particular group58
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having multiple meetings; (ii) moreover, the time-scale of the disease dynamics in Hekmati’s work is59

slower by considering a unit time of a week, our model aims to address faster disease dynamics with a60

time unit of a meeting (that can vary in duration with unit time of hours); (iii) for simplicity our model61

assumes homogeneous individual viral shedding, and homogeneous infection probabilities; finally, (iv) the62

main difference between our modeling framework and the one by Hekmati et. al., is the formulation of the63

room-scale airborne virus concentration assumed at the steady state, without assuming virus removal due to64

settling.65

Buonanno et al. (9) derive quanta emission rate of infected individuals under the assumption that droplets66

and sputum have the same viral load. They then characterized quanta concentration of the disease and67

transmission risk based on the emission rate. Zafarnejad and Griffin (10) study the spread of COVID-19 in a68

closed environment (e.g., classrooms). They extend the viral-load model by Buonanno et al. (9), where the69

transmission risk are now heterogeneous such that it depends both on accumulated viral load and vicinity70

of infected individuals. Different from both models, our framework incorporates individual behavioral71

responses and accounts for the effectiveness of mask wearing in discounting viral emission and inhalation.72

Loy and Tosin (11) consider a network model where vertices are spacial locations and edges represents73

connection between locations. Specifically, the disease transmission happens in each location which contains74

a number of individuals, and the transmission rate depends on the viral load of each individual. Different75

from their model, the infection rate in our model is a function of the accumulated viral load in a spacial76

location. Further, we accounts for the efficiency of NPIs such as mask wearing in hindering the spread of77

disease.78

Frazier et al. (12) propose a multi-group simulation framework to study spread of COVID on college79

campuses. In particular, individuals are divided into different groups, and the disease transmission within and80

between each group is modeled by a Markov chain. Further, the individual-level disease progression consists81

of multiple compartments (e.g., Susceptible, Exposed, Quarantine, Isolation). Based on this framework,82

Frazier et al. study the selection of COVID-19 interventions (e.g., a symptomatic screening program) and83

model sensitivity to various input parameters. Different from their approach, our model considers epidemic84

processes within spatial locations, and the disease transmission happens between locations and individuals.85

Further, we explore the impact of ventilation and class sizes on the disease dynamics.86

Bazant and Bush (13) study indoor disease transmission with a focus on sizes of respiratory droplets87

exhaled by infected individuals. They characterize a critical drop size below which the drops can be sustained88

in a room for a long time. Based on the findings, they further suggest indoor safety guideline such that89

one is safer in large rooms with efficient ventilation system. Noakes et al. (14) combined the Well-Riley90

model with the SEIR model to account for incubation periods for many diseases. They study the impact of91

model parameters (e.g., the ventilation rate, the occupancy level, incubation period) on disease outbreaks.92

Issarow (15) There are many other works that study indoor infection from various perspectives (15–18).93
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Table S1. Model parameters and variables

Parameter Description Baseline value
G Group size 100
A Air-mass 9, 000 ft3

η Mask efficacy reducing virus exhalation 0.1
α Mask efficacy reducing virus inhalation 0.3
p Proportion of the population using face masks 0.5
ρ Ventilation system efficiency 0.1
δ Coefficient linking hazard rate to virus load 0.226
ϕ Recovery rate for infected individuals 0.1
ε Relative viral shedding of exposed individuals —
σ Incubation period 1/9
λ Rate of loss of immunity for recovered individuals 0.01
τ Dummy variable of integration over time
κ Per-person viral shedding
ω Linear approximation of the likelihood of infection
Λ Recruitment probability
v Flow of virus exhalation by infected individual

V (t) Virus stock in the space at time t

W (T ) Cumulative virus quantity inhaled over time T

Pn(T ) Infection probability of non-masked susceptible individuals
Pm(T ) Infection probability of masked susceptible individuals

Table S2. Variations in room parameters

Room size (ft.) Distancing (ft.) Group size
20 × 20 3 25
20 × 20 6 4
30 × 30 3 81
30 × 30 6 16

Table S3. Scenarios, control variables and policy insights.
(a) Group size, (b) air mass (room size), (c) mask compliance, (d) ventilation, (e) break times, (f) testing. We
discuss scenarios of meeting periods of 50 minutes (short meetings), and 120 minutes (long meetings). For our
simulations we used the baseline parameter values.

Scenario Description Control variables Policy insights

Short time-scale Single meeting at a single day a, b, c, d
For short meetings, ventilation and masking have similar effects.

For long meetings, ventilation has a greater impact than masking.

Medium short time-scale Multiple meetings at a single day a, b, c, d, e

For short meetings, break times of 10 − 15 minutes have a similar
impact than 50% mask compliance.

For long meetings, break times of 20 − 25 minutes have a similar
impact than 50% mask compliance.

Medium long time-scale Single meeting at a multiple days a, b, c, d, f
For short meetings, masking and testing shows a trade-off of 2:1

For long meetings, masking and testing shows a trade-off of 1:1.

Long time scale multiple meetings at multiple days a, b, c, d, e, f

For short meetings, a 60% testing reduction is balanced
by around 20 minutes breaks.

For long meetings, a 40% testing reduction is balanced
by around 20 minutes breaks.

Within-meetings dynamics formulation94

We let the group size to be determined based on the room size and the targeted physical distancing with the95

following assumptions; (i) each individual is a point in the plane that takes zero space and, (ii) individuals96
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are positioned in a grid layout. We consider two potential scenarios for the viral dynamics across meetings:97

(i) having a single meeting per day and (ii) having multiple meetings per day.98

Cumulative viral load and infection probabilities formulation. In this section we show the formulation99

of the cumulative viral load (W (t)) and the infection probabilities (Pn(t),Pm(t)) for the scenarios having a100

single meeting per day. Analogous derivations work for the computation of the cumulative viral load and101

the infection probabilities for the scenarios having multiple meetings in a single day.102

Recall from the main text that the virus exhalation rate is given by v = k(ηIm + In), where the103

superscripts denote the masked and unmasked population, respectively. The virus stock V evolves according104

to dV/dt = v − ρV . Given the initial condition is V (0) = 0, and the solution for V (t) is of the form105

V (t) = v (1 − e−ρt)
ρ

. [1]106

Solving Eqn. (2) in the main text and using equation (SI-1) for V (t), we have107

d ln(1 − Pn(t))
dt

= − δv

ρA

(
1 − e−ρt

)
, [2]108

and integrating we get109

ln(1 − Pn(t)) = − δv

ρA

(
t − 1 − e−ρt

ρ

)
, [3]110

or111

Pn(t) = 1 − exp
[
− δv

ρA

(
t − 1 − e−ρt

ρ

)]
, [4]112

where we have used the initial condition P (0) = 0 that applies to the S-types. The analogous solution can
be obtained for Pm(t), except that δ is replaced by α δ, due to masks efficacy. The cumulative virus quantity
W (t) available to be inhaled over the meeting period [0, t] is given by

W (t) =
∫ t

0
V (τ) dτ,

= v

ρ

∫ t

0

(
1 − e−ρτ

)
dτ,

= v

ρ

[
t − 1 − e−ρt

ρ

]
. [5]

Then, the probabilities of infection up to time t ∈ [0, T ], for the masked and unmasked susceptible113

individuals, can be expressed in terms of the cumulative virus inhalation:114

Pn(t) = 1 − exp[−δ W (t)/A], Pm(t) = 1 − exp[−αδ W (t)/A]. [6]115

Moreover, consider the limit scenario of the cumulative amount of virus available to be inhaled over the116

whole meeting period [0, T ], this is given by117

W (T ) =
∫ T

0
V (τ) dτ = v

ρ

[
T − 1 − e−ρT

ρ

]
[7]118

consequently, the probabilities of infection during the whole meeting for no masked and masked individuals119

are120

Pn(T ) = 1 − exp[−δ W (T )/A], Pm(T ) = 1 − exp[−αδ W (T )/A]. [8]121
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Properties of the cumulative virus stock during the whole meeting, W (T ). In order to study the impact of122

the meeting length on the probabilities of infection, we study the properties of the cumulative virus stock123

(W (T )) available for inhalation during the meeting time [0, T ]:124

W (T ) =
∫ T

0
V (τ) dτ = v

[
T − 1 − e−ρT

ρ

]
. [9]125

Differentiating equation (SI-9),126

W ′(T ) = V (T ) =
v
(
1 − e−ρT

)
ρ

, [10]127

and128

W ′′(T ) = V ′(T ) = v e−ρT > 0. [11]129

Therefore, W (T ) is an increasing and convex function of t, with W (0) = 0, but equation (SI-5) shows that130

for any given t, it is a linear function of v and therefore of G (remember we are regarding v as proportional131

to G).132

Next, note from equation (SI-10) that W ′(T ) is an increasing function of v, i.e. ∂2W/∂v∂T > 0.133

Therefore, T and v (or equivalently, G) are complements: the marginal increase in W (T ) resulting from134

a marginal increase in the meeting length T , is worse if G is higher. Finally, from equation (SI-1) and135

equation (SI-5), we have136

W (T ) = v
∫ T

0

1 − e−ρτ

ρ
dτ,137

and for any t,

∂

∂ρ

[
1 − e−ρt

ρ

]
= ρte−ρt − (1 − e−ρt)

ρ2 ,

= (1 + ρt) − eρt

ρ2 eρt
,

< 0,

therefore138

∂W (T )
∂ρ

= v
∫ T

0

∂

∂ρ

[
1 − e−ρτ

ρ

]
dτ < 0.139

Thus, W (T ) is a decreasing function of ρ; consequently higher efficiency of filtration lowers the cumulative140

virus inhalation during the meeting. This is intuitively obvious, but the exact expression enables us to find141

the interaction with meeting length:142

∂

∂T

[
∂W (T )

∂ρ

]
= v

∂

∂ρ

[
1 − e−ρt

ρ

]
< 0. [12]143

Thus, increasing the meeting time decreases ∂W (T )/∂ρ, i.e. higher filtering efficiency is even more144

important for longer meetings. Similar calculations for the mask inhalation and exhalation parameters α145

and η show that improving these efficiencies is even more important for longer meetings.146
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Properties of the unmasked/masked infection probabilities, Pn(T ) and Pm(T ). The dependence of Pn(T )147

on some parameters examined one at a time is quite obvious. For example148

P ′
n(T ) = δv

ρA

(
1 − e−ρT

)
exp

[
− δv

ρA

(
T − 1 − e−ρT

ρ

)]
, [13]149

and150

∂Pn(T )
∂v

= δ

ρA

(
T − 1 − e−ρT

ρ

)
exp

[
− δv

ρA

(
T − 1 − e−ρT

ρ

)]
, [14]151

are both positive. Remember that v is proportional to G, so the effects of group size can be found by using152

v as a proxy for it.153

The hazard rate (the probability of being infected in a small interval of time [t, t + dt] conditional on not154

having been infected before time t) is assumed to be a function of the virus concentration in space at time t,155

and assumed to be linear to allow simple explicit solution, included as Eqn (2) in the main manuscript:156

dPn/dt

1 − Pn

= δ
V (t)

A
. [15]157

Next consider the curvature of Pn(T ). Notice that Pn(T ) is an increasing function, where Pn(0) = 0158

and, from equation (SI-4) we see that Pn(T ) → 1 as T → ∞. Therefore the most likely shape of Pn(T ) is159

sigmoidal. To verify this formally, we write equation (SI-15) as160

P ′
n(T ) = δ

A
V (T )[1 − Pn(T )], [16]161

consequently162

P ′′
n (T ) = δ

A
{V ′(T )[1 − Pn(T )] − V (T )P ′

n(T )} . [17]163

Eq. (17) is positive if and only if164

V ′(T )
V (T ) >

P ′
n(T )

1 − Pn(T ) . [18]165

Further, the stock V of the virus in the space at time t evolves according to166

dV

dt
= v − ρV. [19]167

Then, using equations SI-19 and SI-15, equation SI-18 becomes168

v − ρV (T )
V (T ) >

δV (T )
A

, [20]169

or170

v > ρV (T ) + δ

A
[V (T )]2. [21]171

Since as T goes from 0 to ∞, V (T ) increases from 0 to v/ρ, the right hand side of this inequality increases172

from 0 to v + (δ/A) (v/ρ)2. Thus the inequality is true for small T and false for large T . So P ′′
n (T ) starts173

out positive and then turns negative, confirming that the shape of Pn(T ) is sigmoidal. A similar calculation174

applies to Pm(T ), with the δ on the right hand side of equation (SI-21) changed to ηδ.175

Incidentally, P ′
n(T ) is maximized (the probability of infection rises fastest, i..e. the incremental harm176

from lengthening the meeting by another minute is highest) at the inflection point, which occurs when177
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v = ρV (T ) + δ
A

[V (T )]2 Therefore it may therefore be important to keep the length of the meeting well178

below this threshold. To find this value, write179

Y = 1 − e−ρT ,180

so181

V (T ) = v Y/ρ,182

and the equation becomes183

1 = Y + δ v

ρ2 A
Y 2 = Y + Y 2/b, where b = ρ2 A

δ v
,184

or185

Y 2 + b Y − b = 0,186

where the feasible solution is187

Y =
[
−b + (b2 + 4 b)1/2

]
/2,188

keeping the positive root to get Y > 0. Then189

T = − ln(1 − Y )
ρ

. [22]190
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Fig. S1. Inflection time T of the probability of infection as a function of the number of infected individuals I.

Now consider Pn(T ) for a given T as a function of v. We see from equation (SI-4) that it is a concave191

function, starting at zero when v = 0, and rising to 1 as v → ∞. (alternatively, we can see from equation (SI-192

14) that ∂Pn(T )/∂v is a positive and decreasing function of v.) Therefore it is not clear whether longer193

time or larger crowd size are more risky. If T is in the region to the left of the inflection point of Pn(T ) (i.e.194

where P ′′
n (T ) > 0), then the comparison is as it was for the cumulative virus inhalation Q(T ), i.e. splitting195

a long meeting into two halves is better than splitting the crowd into two, each of the halves taking the full196

meeting in one session. But if the duration is beyond the point of inflection, the comparison could go either197

way.198
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Next consider the interaction between T and v (the latter is in turn proportional to G). For brevity of199

notation, write equation (SI-13) as200

P ′
n(T ) = hve−kv, [23]201

where202

h = δ

ρA

(
1 − e−ρT

)
and k = δ

ρA

(
T − 1 − e−ρT

ρ

)
[24]203

are both positive and depend on T but not v. Then204

∂2Pn

∂v∂T
= he−kv − hkve−kv = he−kv(1 − kv). [25]205

Using the full expression for k, this cross-derivative is positive (T and G are complements) if kv < 1, that is206

δv

ρA

(
T − 1 − e−ρT

ρ

)
< 1. [26]207

This is true if G and T are both small, and false if one or both are large. So if we conduct a thought-208

experiment of starting with a small crowd that gathers for a short time, and increase these magnitudes209

gradually, initially increasing one increases the marginal risk posed by the other, but eventually the effect210

goes the other way. This again contrasts with the clear result (complements) we found for Q(T ).211

The calculation for S-types wearing a mask is similar, except δ is reduced by a factor α to αδ, where212

0 < α < 1 captures the efficiency of masks in reducing virus inhalation; lower α implies higher efficiency.213

At the extremes, if ν ∼= 0 or A is large (open air), then P (t) ∼= 0 for all t; if both v and T are positive and214

one of them is large, then P (T ) ∼= 1. (Note that in the latter case even the masked are almost sure to get215

infected.)216

Upper bound on probability of infection. Let T ≥ 0 be the length of a single meeting. Suppose the217

objective is to keep the probability below some desired threshold. For this, we have to keep W (T )/A218

below an appropriate threshold. This criterion depends on T and the other parameters, so examining this219

dependence tells us how various changes make it easier or harder to meet such a target.220

One can verify that W (T ) is an increasing and convex function of T , with W (0) = 0. Moreover, for221

any given T , W (T ) is a linear function of v and therefore of G (recall that v is proportional to G). This222

yields a trade-off between increasing the length of meeting time and increasing the number of participants.223

For example, if one has to give a 2-hour lecture to 100 people, they get less cumulative virus inhalation224

if the lecture is split into two 1-hour segments with the full audience (with a complete air change in the225

auditorium between the halves so the second half also starts with V (0) = 0), than if the audience is split226

into two groups of 50 and subjected to the full 2-hour lecture given separately for each (2 W (T/2) < W (T ),227

and 2 W (G/2) = W (G)).228

Next, W ′(T ) is positive and an increasing function of v. Therefore T and v (or equivalently, T and G)229

are complements: the increase in W (T ) resulting from a marginal increase in T is bigger if G is higher.230

Thus longer meetings are all the worse for keeping the probability of infection below the desired threshold231

if the group size is larger. Finally, a greater filtration efficiency ρ reduces W (T ), and this negative effect232

becomes even larger in magnitude when T is larger. Therefore a higher filtering efficiency is even more233

important for long meetings. Similar calculations for the mask inhalation and exhalation parameters α and234

η show that improving these efficiencies is even more important for longer meetings.235

These above results apply to the cumulative virus inhalation W (T ). The probability of getting the disease236

– Pn(T ) or Pm(T ) depending on the masking type – is a nonlinear function of W (T ). Therefore, if the237
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objective is not simply keeping the disease probability below a specified level, but a more general function238

involving some expected cost, so the magnitude, not just the direction, of the effect on the probabilities239

matters, we have to look at the effects of various parameters on Pn(T ) and Pm(T ) directly. This is done240

next.241

Magnitudes of the probability of getting the disease. The shape of Pn(T ) and Pm(T ) as functions of242

T is sigmoidal: each starts out at T = 0 with zero slope, then rises as a convex function, becomes concave243

at an inflection point t∗, and then asymptotes to a unit. The inflection point is where the infection probability244

rises fastest. Therefore it is useful to know this point for plausible values of the various parameters, to245

reduce the meeting times below it to get the sharpest reductions in infection probabilities.246

Next consider the interaction between the meeting time T and the group size G (or equivalently v), in247

affecting the probabilities Pn(T ) and Pm(T ). We see from (4) that Pn(T ) is an increasing concave function248

of v, and to the left of the inflection point it is an increasing convex function of T . Therefore in this region249

the comparison is as it was for the cumulative virus inhalation W (T ), i.e. splitting a long meeting into two250

halves is better than splitting the crowd into two, each of the halves taking the full meeting in one session.251

But if the duration is beyond the point of inflection, the comparison could go either way.252

Are the two complements, i.e. is ∂2Pn/∂v∂T positive? We find that to be the case, if G and T are both253

small, and false if one or both are large. So if we conduct a thought-experiment of starting with a small crowd254

that gathers for a short time, and increase these magnitudes gradually, initially increasing one increases the255

marginal risk posed by the other, but eventually the effect goes the other way. This again contrasts with the256

clear result (complements) we found for Q(T ). Again, a similar analysis applies to Pm(T ).257

Our results fit well within the range of typical meeting times for lectures or theater performances or258

dinners. Reducing these times by even a little would pay big dividends in reduced probabilities of infection.259

For example, consider a 60-minute lecture with an audience of 100. If one infected student gets in, the260

probability that one of the rest is exposed by the end of the lecture is 1.248%. However, if the lecture were261

only 50 minutes long, this would be reduced to 1.001%. Which translates in a a significant reduction of the262

basic reproductive number R0.263

Modeling multiple time-scale scenarios264

In this section we explore the multiple scenarios that our model formulation can address, the difference265

between them is the variation of the time-scales involved. The scenarios we consider address potential266

meeting scenarios occurring at different time-scales. We consider two short time-scale scenarios and two267

long time-scale scenarios. In the short time-scale scenarios, individuals gather for a single or multiple268

meetings during a single day. At this time-scale there are no dynamics at the population’s scale. We track269

the dynamics of the viral load in the meeting room and, ultimately the expected number of newly exposed270

individuals. In the long time-scale scenarios, individuals gather for a single or multiple meetings, during271

multiple days. At this time-scale we track the “fast dynamics” of the viral load and, the “slow dynamics” of272

the disease spreading in the population. We assume the contagion process starts with a single unmasked273

infected individual attending the first meeting.274

Short time-scale: Single meeting on a single day. In this scenario, we capture the dynamics of events275

happening in a single meeting at a single day, for instance people attending a bar or a party. We assume276

individuals meet at a single day for a determined period of time and, we focus on the number of secondary277

cases generate during the meeting. We let, the number of infected individuals attending the meeting to be278

constant. Moreover, due to the short time-scale involved, we do not address population-level dynamics.279
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In order to compute the number of secondary cases generated during the meeting, we incorporate the280

room conditions stated in our model. The probabilities of getting exposed during the meeting depend on281

the number of masked/unmasked infected individuals present in the meeting and, are given by the viral282

load attained during the meeting, and described by Eqns. (3) and (5) of the main text. We let the number of283

susceptible/infected individuals, as well as the masked/unmasked individuals to be given as initial conditions,284

and we track the number of exposed individuals for different group sizes and mask wearing compliance.285

Since newly exposed individuals take several days in order to become infectious, we assume the number of286

individuals shedding virus is constant. In this scenario, the potential interventions include, the ventilation287

system efficiency (ρ), the room size or equivalently the group size or population density (G), mask wearing288

and compliance (d).289
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Unmasked

<latexit sha1_base64="Cyu/8Pk/N775pGEP278p69SIGC0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HGLePGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9dteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhtT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwoe5flSr1Sqt5kceThBE7hHDy4gircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB5MWjMU=</latexit>

A

Fig. S2. The impact of improving ventilation system efficiency (ρ), for group sizes G = 100 and G = 80, when 50% and 25% of the participants use masks, for a meeting
length of T = 50 minutes. For our selected simulations we assume In = 10 and Im = 0.

Figure S2 show the number of newly masked and unmasked exposed individuals after a single meeting,290

as a function of the ventilation system efficiency (ρ), for the scenarios of group sizes G = 100 and G = 80,291

assuming a 50% and a 25% of the attendants use face masks. Intuitively, increasing the ventilation system292

efficiency plays a bigger role as less attendants wear face masks.293

<latexit sha1_base64="mcbuxDXTW9QgPzCOHFrdFyHodyI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtIvV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP3QeM/Q==</latexit>p

<latexit sha1_base64="i2ylX6EPy0B9TTkWbd87f4qm25g=">AAAB63icbVDLSgNBEOyNrxhfUY9eBoPgKeyKqMegF48RzAOSJcxOZrND5rHMzAoh5Be8eFDEqz/kzb9xNtmDJhY0FFXddHdFKWfG+v63V1pb39jcKm9Xdnb39g+qh0dtozJNaIsornQ3woZyJmnLMstpN9UUi4jTTjS+y/3OE9WGKfloJykNBR5JFjOCbS71daIG1Zpf9+dAqyQoSA0KNAfVr/5QkUxQaQnHxvQCP7XhFGvLCKezSj8zNMVkjEe056jEgppwOr91hs6cMkSx0q6kRXP198QUC2MmInKdAtvELHu5+J/Xy2x8E06ZTDNLJVksijOOrEL542jINCWWTxzBRDN3KyIJ1phYF0/FhRAsv7xK2hf14Kp++XBZa9wWcZThBE7hHAK4hgbcQxNaQCCBZ3iFN094L96797FoLXnFzDH8gff5AyKajlA=</latexit>⇢

<latexit sha1_base64="ykArVGkJl1e4NdW8verthl64A2Q=">AAAB8XicbVDLSgMxFL3xWeur6tJNsAiuykzxtSy6cVnBPrAdSibNtKFJZkgyQhn6F25cKOLWv3Hn35i2s9DWA4HDOfeSe06YCG6s532jldW19Y3NwlZxe2d3b790cNg0caopa9BYxLodEsMEV6xhuRWsnWhGZChYKxzdTv3WE9OGx+rBjhMWSDJQPOKUWCc9XnhYcpVaZnqlslfxZsDLxM9JGXLUe6Wvbj+mqWTKUkGM6fheYoOMaMupYJNiNzUsIXREBqzjqCKSmSCbXTzBp07p4yjW7imLZ+rvjYxIY8YydJOS2KFZ9Kbif14ntdF1kHGVuEyKzj+KUoFtjKfxcZ9rRq0YO0Ko5u5WTIdEE2pdSUVXgr8YeZk0qxX/snJ+Xy3XbvI6CnAMJ3AGPlxBDe6gDg2goOAZXuENGfSC3tHHfHQF5TtH8Afo8wfpsZBv</latexit>

50 minutes
<latexit sha1_base64="6cbh3kCmbfnPrLF1qC8EANNtWdo=">AAAB73icbVDLSgMxFL3js9ZX1aWbYBFclZki6rLoRncV7APaoWQyd9rQTGZMMkIp/Qk3LhRx6++4829M21lo64HA4Zx7yT0nSAXXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1EmmGDZYIhLVDqhGwSU2DDcC26lCGgcCW8HwZuq3nlBpnsgHM0rRj2lf8ogzaqzUvpMRMoNhr1R2K+4MZJl4OSlDjnqv9NUNE5bFKA0TVOuO56bGH1NlOBM4KXYzjSllQ9rHjqWSxqj98ezeCTm1SkiiRNknDZmpvzfGNNZ6FAd2MqZmoBe9qfif18lMdOWPuUwzg5LNP4oyQUxCpuFJyJWNK0aWUKa4vZWwAVXUVqB00ZbgLUZeJs1qxbuonN9Xy7XrvI4CHMMJnIEHl1CDW6hDAxgIeIZXeHMenRfn3fmYj644+c4R/IHz+QP/e4/z</latexit>

Infected

<latexit sha1_base64="mcbuxDXTW9QgPzCOHFrdFyHodyI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtIvV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP3QeM/Q==</latexit>p

<latexit sha1_base64="tBh1Fz19yUG8gNN/NO+g4rJ6/UE=">AAAB8nicbVDLSgMxFL3js9ZX1aWbYBFclZki6rLoxmUF+4DpUDJppg3NY0gyQhn6GW5cKOLWr3Hn35i2s9DWA4HDOfeSe06ccmas7397a+sbm1vbpZ3y7t7+wWHl6LhtVKYJbRHFle7G2FDOJG1ZZjntpppiEXPaicd3M7/zRLVhSj7aSUojgYeSJYxg66QwqPtIMJlZavqVql/z50CrJChIFQo0+5Wv3kCRTFBpCcfGhIGf2ijH2jLC6bTcywxNMRnjIQ0dlVhQE+Xzk6fo3CkDlCjtnrRorv7eyLEwZiJiNymwHZllbyb+54WZTW6inMnUZZJk8VGScWQVmuVHA6YpsXziCCaauVsRGWGNiXUtlV0JwXLkVdKu14Kr2uVDvdq4LeoowSmcwQUEcA0NuIcmtICAgmd4hTfPei/eu/exGF3zip0T+APv8wdWPZCn</latexit>

120 minutes

<latexit sha1_base64="i2ylX6EPy0B9TTkWbd87f4qm25g=">AAAB63icbVDLSgNBEOyNrxhfUY9eBoPgKeyKqMegF48RzAOSJcxOZrND5rHMzAoh5Be8eFDEqz/kzb9xNtmDJhY0FFXddHdFKWfG+v63V1pb39jcKm9Xdnb39g+qh0dtozJNaIsornQ3woZyJmnLMstpN9UUi4jTTjS+y/3OE9WGKfloJykNBR5JFjOCbS71daIG1Zpf9+dAqyQoSA0KNAfVr/5QkUxQaQnHxvQCP7XhFGvLCKezSj8zNMVkjEe056jEgppwOr91hs6cMkSx0q6kRXP198QUC2MmInKdAtvELHu5+J/Xy2x8E06ZTDNLJVksijOOrEL542jINCWWTxzBRDN3KyIJ1phYF0/FhRAsv7xK2hf14Kp++XBZa9wWcZThBE7hHAK4hgbcQxNaQCCBZ3iFN094L96797FoLXnFzDH8gff5AyKajlA=</latexit>⇢

<latexit sha1_base64="6cbh3kCmbfnPrLF1qC8EANNtWdo=">AAAB73icbVDLSgMxFL3js9ZX1aWbYBFclZki6rLoRncV7APaoWQyd9rQTGZMMkIp/Qk3LhRx6++4829M21lo64HA4Zx7yT0nSAXXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1EmmGDZYIhLVDqhGwSU2DDcC26lCGgcCW8HwZuq3nlBpnsgHM0rRj2lf8ogzaqzUvpMRMoNhr1R2K+4MZJl4OSlDjnqv9NUNE5bFKA0TVOuO56bGH1NlOBM4KXYzjSllQ9rHjqWSxqj98ezeCTm1SkiiRNknDZmpvzfGNNZ6FAd2MqZmoBe9qfif18lMdOWPuUwzg5LNP4oyQUxCpuFJyJWNK0aWUKa4vZWwAVXUVqB00ZbgLUZeJs1qxbuonN9Xy7XrvI4CHMMJnIEHl1CDW6hDAxgIeIZXeHMenRfn3fmYj644+c4R/IHz+QP/e4/z</latexit>

Infected

Fig. S3. Trade-off between the ventilation system efficiency (ρ) and mask compliance (d).

Figure S3 shows that during short meetings the impact of increasing the ventilation system efficiency294

is comparable to the impact of increasing mask compliance. However, during long meetings, the overall295

impact of having a better ventilation system overcomes the impact of increasing mask compliance. This is296
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an intuitive result since our model formulation shows that even with high mask compliance, the role of the297

ventilation system efficiency is critical on maintaining the viral load at low levels, see Eq. (12).298

Medium short time-scale: Multiple meetings on a single day. This scenario resembles the meeting299

dynamics of single day events hosting multiple meetings with breaks between one meeting to another, for300

instance at a conference or a single day at school. We focus on the number of expected secondary cases301

generated after each meeting. At this medium short time-scale, we let the number of susceptible/infected302

individuals, as well as the masked/unmasked individuals to be given as initial conditions. Similar to the303

single meeting scenario, we assume the number of individuals shedding virus is constant.304

In this scenario, in addition to the previously discussed potential interventions, managing the break time305

between meetings to let the viral load decrease due to the ventilation system represents another potential306

intervention.307

<latexit sha1_base64="zttEHVbAzslbxkq/8P14DD4irpI=">AAAB7nicbVDLSgMxFL1TX7W+qi7dBIvgqswUn7uCG5cV7APaoWTSTBuaZEKSEcrQj3DjQhG3fo87/8a0nYW2HrhwOOde7r0nUpwZ6/vfXmFtfWNzq7hd2tnd2z8oHx61TJJqQpsk4YnuRNhQziRtWmY57ShNsYg4bUfju5nffqLasEQ+2omiocBDyWJGsHVSO7hEgknTL1f8qj8HWiVBTiqQo9Evf/UGCUkFlZZwbEw38JUNM6wtI5xOS73UUIXJGA9p11GJBTVhNj93is6cMkBxol1Ji+bq74kMC2MmInKdAtuRWfZm4n9eN7XxTZgxqVJLJVksilOObIJmv6MB05RYPnEEE83crYiMsMbEuoRKLoRg+eVV0qpVg6vqxUOtUr/N4yjCCZzCOQRwDXW4hwY0gcAYnuEV3jzlvXjv3seiteDlM8fwB97nD3dOjvs=</latexit>

15 mins
<latexit sha1_base64="rENhTy55RR5r5qcsHk0yqzWVNV4=">AAAB7XicbVDJSgNBEK1xjXGLevTSGARPYSa43gJePEYwCyRD6On0JG16Gbp7hDDkH7x4UMSr/+PNv7GTzEETHxQ83quiql6UcGas7397K6tr6xubha3i9s7u3n7p4LBpVKoJbRDFlW5H2FDOJG1YZjltJ5piEXHaika3U7/1RLVhSj7YcUJDgQeSxYxg66TmBRJMml6p7Ff8GdAyCXJShhz1Xumr21ckFVRawrExncBPbJhhbRnhdFLspoYmmIzwgHYclVhQE2azayfo1Cl9FCvtSlo0U39PZFgYMxaR6xTYDs2iNxX/8zqpja/DjMkktVSS+aI45cgqNH0d9ZmmxPKxI5ho5m5FZIg1JtYFVHQhBIsvL5NmtRJcVs7vq+XaTR5HAY7hBM4ggCuowR3UoQEEHuEZXuHNU96L9+59zFtXvHzmCP7A+/wBBvaOwA==</latexit>

5 mins

<latexit sha1_base64="eXy3DUOM7Ngbb6p3KYaxttGjNcM=">AAAB8nicbVDLSgMxFM3UV62vqks3wSK4KjNFfOyKblxWsA+YDiWTZtrQPIbkjlBKP8ONC0Xc+jXu/BvTdhbaeiBwOOdccu+JU8Et+P63V1hb39jcKm6Xdnb39g/Kh0ctqzNDWZNqoU0nJpYJrlgTOAjWSQ0jMhasHY/uZn77iRnLtXqEccoiSQaKJ5wScFJ467Iji4FL1itX/Ko/B14lQU4qKEejV/7q9jXNJFNABbE2DPwUogkxwKlg01I3sywldEQGLHRUEclsNJmvPMVnTunjRBv3FOC5+ntiQqS1Yxm7pCQwtMveTPzPCzNIrqMJV2kGTNHFR0kmMGg8ux/3uWEUxNgRQg13u2I6JIZQcC2VXAnB8smrpFWrBpfVi4dapX6T11FEJ+gUnaMAXaE6ukcN1EQUafSMXtGbB96L9+59LKIFL585Rn/gff4AAQmRDQ==</latexit>

Breaks time

<latexit sha1_base64="VtoolxqVrIAXbDlA9OKL/4hhBv0=">AAAB83icbVBNSwMxEM3Wr1q/qh69BItQL8tuET9uBS9ehAqtLbRLyaazbWiSXZKsUJb+DS8eFPHqn/HmvzFt96CtDwYe780wMy9MONPG876dwtr6xuZWcbu0s7u3f1A+PHrUcaootGjMY9UJiQbOJLQMMxw6iQIiQg7tcHw789tPoDSLZdNMEggEGUoWMUqMlXpNJgBX75nU7nm/XPFcbw68SvycVFCORr/81RvENBUgDeVE667vJSbIiDKMcpiWeqmGhNAxGULXUkkE6CCb3zzFZ1YZ4ChWtqTBc/X3REaE1hMR2k5BzEgvezPxP6+bmug6yJhMUgOSLhZFKccmxrMA8IApoIZPLCFUMXsrpiOiCDU2ppINwV9+eZU81lz/0r14qFXqN3kcRXSCTlEV+egK1dEdaqAWoihBz+gVvTmp8+K8Ox+L1oKTzxyjP3A+fwCTL5C1</latexit>

Time (Mins.)

<latexit sha1_base64="o5q+rtccJ+N3+Zwt9R3vOE8aLz4=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKewG8XELePEYwTwwWULv7GwyZHZ2mZkVQshfePGgiFf/xpt/4yTZgyYWNBRV3XR3Bang2rjut1NYW9/Y3Cpul3Z29/YPyodHLZ1kirImTUSiOgFqJrhkTcONYJ1UMYwDwdrB6Hbmt5+Y0jyRD2acMj/GgeQRp2is9NjiCgURCYb9csWtunOQVeLlpAI5Gv3yVy9MaBYzaahArbuemxp/gspwKti01Ms0S5GOcMC6lkqMmfYn84un5MwqIYkSZUsaMld/T0ww1nocB7YzRjPUy95M/M/rZia69idcpplhki4WRZkgJiGz90nIFaNGjC1Bqri9ldAhKqTGhlSyIXjLL6+SVq3qXVYv7muV+k0eRxFO4BTOwYMrqMMdNKAJFCQ8wyu8Odp5cd6dj0VrwclnjuEPnM8fOXCQmg==</latexit>
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<latexit sha1_base64="Cyu/8Pk/N775pGEP278p69SIGC0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HGLePGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9dteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhtT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwoe5flSr1Sqt5kceThBE7hHDy4gircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB5MWjMU=</latexit>

A
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1.0 <latexit sha1_base64="Fk8rWnPANan0d/kvI8GX+5ZyG1Q=">AAAB9HicbVDJSgNBEO2JW4xb1KOXxiB4CjNBXG4BL54kglkgGUJPT03SpKd77O6JhiHf4cWDIl79GG/+jZ3loIkPCh7vVVFVL0g408Z1v53cyura+kZ+s7C1vbO7V9w/aGiZKgp1KrlUrYBo4ExA3TDDoZUoIHHAoRkMrid+cwhKMynuzSgBPyY9wSJGibGSfwuPfIThKZEawm6x5JbdKfAy8eakhOaodYtfnVDSNAZhKCdatz03MX5GlGGUw7jQSTUkhA5ID9qWChKD9rPp0WN8YpUQR1LZEgZP1d8TGYm1HsWB7YyJ6etFbyL+57VTE136GRNJakDQ2aIo5dhIPEkAh0wBNfbtkBGqmL0V0z5RhBqbU8GG4C2+vEwalbJ3Xj67q5SqV/M48ugIHaNT5KELVEU3qIbqiKIH9Ixe0ZszdF6cd+dj1ppz5jOH6A+czx/Y8JIh</latexit>

Newly exposed

<latexit sha1_base64="PUqYtle5f7H6R32YmFxAqG6T1t0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9dteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhtT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwoe5flSr1Sqt5kceThBE7hHDy4gircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB5SajMY=</latexit>

B

<latexit sha1_base64="4VGaQqki1eW+aVINnZP/V19bUxk=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hd0gPm4BL16ECOYByRJmZ3uTMbOzy8ysEEL+wYsHRbz6P978GyfJHjSxoKGo6qa7K0gF18Z1v52V1bX1jc3CVnF7Z3dvv3Rw2NRJphg2WCIS1Q6oRsElNgw3AtupQhoHAlvB8Gbqt55QaZ7IBzNK0Y9pX/KIM2qs1Lyjeohhr1R2K+4MZJl4OSlDjnqv9NUNE5bFKA0TVOuO56bGH1NlOBM4KXYzjSllQ9rHjqWSxqj98ezaCTm1SkiiRNmShszU3xNjGms9igPbGVMz0IveVPzP62QmuvLHXKaZQcnmi6JMEJOQ6esk5AqZESNLKFPc3krYgCrKjA2oaEPwFl9eJs1qxbuonN9Xy7XrPI4CHMMJnIEHl1CDW6hDAxg8wjO8wpuTOC/Ou/Mxb11x8pkj+APn8wd3I48J</latexit>

Masked

<latexit sha1_base64="qZussSnebipQIavp7/+3aR1xQhs=">AAAB73icbVBNS8NAEN3Ur1q/qh69LBbBU0mK+HErePFYwbSFNpTNZtIu3d3E3Y1QQv+EFw+KePXvePPfuG1z0NYHA4/3ZpiZF6acaeO6305pbX1jc6u8XdnZ3ds/qB4etXWSKQo+TXiiuiHRwJkE3zDDoZsqICLk0AnHtzO/8wRKs0Q+mEkKgSBDyWJGibFS15eC6DFEg2rNrbtz4FXiFaSGCrQG1a9+lNBMgDSUE617npuaICfKMMphWulnGlJCx2QIPUslEaCDfH7vFJ9ZJcJxomxJg+fq74mcCK0nIrSdgpiRXvZm4n9eLzPxdZAzmWYGJF0sijOOTYJnz+OIKaCGTywhVDF7K6Yjogg1NqKKDcFbfnmVtBt177J+cd+oNW+KOMroBJ2ic+ShK9REd6iFfEQRR8/oFb05j86L8+58LFpLTjFzjP7A+fwBHrKQAA==</latexit>

Unmasked
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Meetings

Fig. S4. Viral load for multiple meetings in a single day, for inter meetings break times of 5 and 15 mins. For our selected simulations we assumed G = 100, In = 10,
Im = 0, and d = 0.5.

Our simulations in Figure S4A show that for break times of 5 minutes, the highest cumulative viral308

load (attained at the end of each meeting) follows an increasing trajectory during the first six meetings.309

In counterpart, for break times of 15 minutes, the highest cumulative viral load reaches an steady state310

after the second meeting. The divergence in the viral load trajectories is ultimately reflected in the number311

of secondary cases generated over the meetings series. Figure S4B shows that break times of 5 minutes312

would continue to generate secondary cases after the sixth meeting. The unmasked population is expected313

to generate more than a single newly exposed individual after the sixth meeting. On the other hand, the314

bounded viral load attained for meetings with 15 minutes breaks, makes the expectation of the newly exposed315

individuals to stay below 1.316
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Fig. S5. Trade-off between the break time (bt), and mask compliance (d), on the number of secondary cases produced in 6 subsequent meetings in a single day.

Figure S5 shows that, in the subsequent meetings schedule, break times are effective interventions to317

avoid reaching high viral load levels and therefore high infection probabilities. For instance, break times318

of 15 − 20 minutes, after each meeting of 50 minutes, lead to similar infection levels than a meetings319

schedule with no breaks with mask compliance of 50%. Moreover, for schedules where the meeting period320

is extended to 120 minutes, break times of 20 minutes are required in order to attain the infection levels321

corresponding to 50% of mask compliance.322

Medium long time-scale: Single meetings on multiple days. In this scenario, we assume individuals323

meet once per day, during multiple days. This scenario was also discussed in the main manuscript.324

Extreme scenarios: All uses masks versus no one uses masks. Figures S6 and S7 show the graphs of325

the two cases; assuming the time-scale scenario of hosting a single meeting per day, during multiple days.326

By assuming the epidemic starts with a single unmaked infected individual, we simulate 200 meetings, by327

which time the dynamics in both cases have reached an stationary state with initial small oscillations.328
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Fig. S6. Dynamics of the unmasked population (Sn, In, Rn) and their infection probability (Pn) over iterative meetings.

Avinash K. Dixit, Baltazar Espinoza, Zirou Qiu, Anil Vullikanti, Madhav V. Marathe 13 of 30



0 50 100 150 200

0.002

0.004

0.006

0.008

0.010

0.012

0.014

50 100 150 200

0.0002

0.0004

0.0006

0.0008

0.0010

Fig. S7. Dynamics of the masked population (Sm, Im, Rm) and their infection probability (Pm) over iterative meetings.

The most striking feature of these cases is the dramatic difference made by mask-wearing. Without329

masks, and assuming a single index individual the disease propagates into an epidemic that at its peak (by330

meeting 10) has over two-thirds of the population infected and another quarter who have been previously331

infected and have now recovered. At the first meeting, the index case creates a 1% probability of infecting332

the 99 others susceptible. Which is in expectation almost one new infection.333

This for the small probability that the index case will have recovered before entering the second meeting,334

that meeting will have in expectation 1.89 infected people, generating a probability 1.88% of infecting a335

susceptible at the second meeting, resulting in almost 2 new infections from the 98 susceptibles. This almost336

geometric growth continues, until sufficiently few susceptibles are left, and sufficiently many of the infected337

have recovered with immunity, to dampen the spread. However, around meeting 15 even though there are338

almost no susceptibles, there are over 50% infected, and almost 50% recovered, so they had been infected in339

the past. That is, almost the whole population has experienced the disease. Moreover, as the recovered start340

to lose their immunity, they become susceptible again, and the epidemic continues, albeit with somewhat341

less force.342

The scenario where everyone wears masks is quite different. The index case in meeting 1 has only343

a 0.03% probability of infecting someone else. We see the reason from the expression for Pm(T ) and344

Pn(T ). The argument for the exponential on the right hand side of Pm(T ) has a factor α, and since we are345

considering here a scenario where everyone wears a mask (In = 0), it also has a factor η coming from the346

v. In equation (SI-4), since no one wears a mask, Pn(T ) lacks both these factors; and, for small positive347

x, 1 − exp(−x) ≈ x. Therefore Pm(T ) ≈ α η Pn(T ): the risk of infection is reduced by the efficiency348

factors of both the infected exhaler and the susceptible inhaler of the virus. Then the infected seed is almost349

harmless; in fact the small (in expectation) entry into the second meeting, of a person newly infected by350

the index case, is more than offset by the less-small probability of recovery of the index case. Therefore,351

in expectation, the meeting 2 has only 0.93 infected instead of the index case at the first meeting. This352

continues, and the infection dies down. In fact, experiments using the same parameters show that even with353

50% of the population infected at the first meeting, the number of infected dies down around the meeting 33.354

In general, although we have not included differential susceptibility in our framework, the parameters ϕ355

and λ could be different for the masked/unmasked people, some individuals may get more severe disease356

that has slower recovery and shorter (or perhaps longer) immunity.357

Steady state when all or none wear masks. We focus on the extreme cases where all or none of the358

participants wear masks, we omit the subscripts m and n for convenience. In the no-mask case, we have359

v = k I , and the expression for probability of infection in one meeting is P (T ) = 1 − exp(−ωI), where for360
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simplicity we define ω = δk
ρA

(
T − 1−e−ρT

ρ

)
.361

Sj+1 = (1 − P (T ))Sj + λP (G − Sj − Ij)
Ij+1 = P (T )Sj + (1 − ϕP )Ij.

[27]362

A similar equation will hold in the all-masked case except that its ω will have additional factors η and α.363

The steady state for the scenario when no one uses mask in Eq. (27) involves transcendental functions and364

cannot be analytically computed. Therefore we use a linear approximation of the probability of infection in365

order to get analytic insights P (T ) = 1 − exp(−ωI) = ωI . The disease dynamics over the sequence of366

meetings is then described by the following set of difference equations367

Sj+1 = (1 − ωI)Sj + λP (G − Sj − Ij)
Ij+1 = ωISj + (1 − ϕP )Ij.

[28]368

with steady states (S∗, I∗) = (G, 0) and (S∗, I∗) =
(

ϕ
ω

, λ
λ+ϕ

(G − ϕ
ω

)
)
. In order to compute the disease369

persistence threshold we use the second generation matrix (19), where R0 = Gω
ϕ
. In other words, the370

disease persists whenever R0 ≥ 1, which defines a condition in terms of ω∗ ≥ ϕ
G

.371

Figure S8 shows the phase planes of Eq. (28) parameterized to low recovery/removal probability (A)372

which leads to a steady state with high disease levels and; middle (B) and high recovery/removal probabilities373

(C), which lead to intermediate and low disease levels at the steady state, respectively.374
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C

Fig. S8. Existence and stability of the interior equilibrium. Our simulations show that the steady state in the presence of disease may reach states of high, medium and low
infectiousness among the population depending on the recovery probability ϕP .

The scenario in Eq. (28) corresponds to nobody using masks. Analogous analysis for the scenario where375

everybody uses masks gives the steady states (S∗
m, I∗

m) = (G, 0) and (S∗
m, I∗

m) =
(

ϕ
αηω

, λ
λ+ϕ

(G − ϕ
αηω

)
)
. In376

the scenario where everybody uses masks, the steady state supporting infections exists whenever αηGω > ϕ,377

therefore the threshold condition using masks as a control measure can be expressed as RC(α, η) = Gαη ω
ϕ
.378

That is, the critical infectiousness is given by RC(α, η) ≥ 1 which implies ω∗(α, η) ≥ ϕ
αηG

.379

In agreement with our previous simulations, we show that there exists a set of conditions for which380

scenarios supporting infections are possible. In Figure S9, we show the bifurcation diagram corresponding381

to the extreme scenarios where no one uses face mask and, where everybody uses face mask.382
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d = Proportion of mask users
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I⇤m

Reduced system

Fig. S9. Bifurcation diagram of the steady states for the extreme scenarios when no one uses face masks (I∗), and when everybody uses face masks (I∗
m), as functions of

the parameter ω. Low ω values does not support infected individuals at the steady states, while ω ≥ ω∗ values support the presence of infected individuals in both scenarios.
Higher ω value is required for an epidemic to propagate in the extreme scenario of everybody wearing face masks.

Figure S9 shows the double impact of face masks usage: the level of infections attained at the steady383

state for similar infectious probabilities (ω) is lower when everybody mask, relative to the analogous no384

masks scenario; and, the infection probability required to sustain infections at the steady state is higher than385

the one in the absence of masks (ω∗ ≤ ω∗(α, η)).386

Stability of the extreme scenarios steady states: only mask users and, no one uses masks The Jacobian387

of system Eq. (28) evaluated at the non-trivial steady state is388

 −λ(λ+Gω)
λ+ϕ

−(λ + ϕ)
λ(Gω−ϕ)

λ+ϕ
0

 [29]389

with characteristic polynomial390

z2 + λ(λ + Gω)
λ + ϕ

z + λ(Gω − ϕ). [30]391

The sum of the roots is negative, and the product of the roots is positive when Gω∗ > ϕ which is the392

condition for an endemic state with disease (I > 0). Then the roots cannot be real and both positive, or393

real with opposite signs – they must be either real and both negative, or complex conjugates with negative394

real parts. In either of these possibilities, the steady state is stable. With our basic parameter values, the395

complex conjugate case (cyclic stability) prevails. Therefore, the steady state (S∗, I∗) = ( ϕ
Gω

, λ
λ+ϕ

(G − ϕ
ω

))396

is stable whenever it exists.397

General model: mixed group scenario. In the general model, we let v = k (η Im + In) and the infection398

probabilities linear approximations become Pn(T ) = ω (η Im + In) and Pm(T ) = ω α (η Im + In).399

Sn
j+1 = (1 − ω(ηIm

j + In
j ))Sn

j + λP ((1 − p)G − Sn
j − In

j )
In

j+1 = ω(ηIm
j + In

j )Sn
j + (1 − ϕP )In

j .

Sm
j+1 = (1 − αω(ηIm

j + In
j ))Sm

j + λP (pG − Sm
j − Im

j )
Im

j+1 = αω(ηIm
j + In

j )Sm
j + (1 − ϕP )Im

j .

[31]400

The general model in Eq. (31) has the set of disease-free equilibria (Sn, In, Sm, Im) = ((1−p)G, 0, pG, 0),401

which depend on the proportion of the group using masks (p), and the following two steady states supporting402
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non-trivial infection levels403

S∗
n = (1 − α)ϕ − αω((1 − p)G + ηpG) +

√
x

2ω(1 − α) ,

I∗
n = λ (−ϕ(1 − α) − αω((1 − p)G − ηpG) + 2(1 − p)Gω −

√
x)

2ω(1 − α)(λ + ϕ) ,

S∗
m = (1 − α)ϕ + αω((1 − p)G + ηpG) −

√
x

2αηω(1 − α) ,

I∗
m = λ (−ϕ(1 − α) − αω((1 − p)G − ηpG) + 2pGα2ηω +

√
x)

2αηω(1 − α)(λ + ϕ) ,

[32]404

where x = (1 − α)2ϕ2 + α2ω2((1 − p)G + ηpG)2 − 2(1 − α)αωϕ((1 − p)G − ηpG).405

Finally, the threshold condition for the full model can be obtained by solving I∗
n = I∗

m from Eq. (32).406

Thus, the condition for a mixed steady state supporting infection (with or without face masks), is given by407

RC(d, α, η) = ω

ϕ
(αηpG + (1 − p)G) ≥ 1 [33]408

which in terms of the probability of infection is ω∗(d, α, η) ≥ ϕ
αηpG+(1−p)G . Due to the complexity of the409

endemic equilibria expressions, we explored their stability numerically. Notice that Eq. (33) reduces to410

the threshold conditions for the scenarios where all or none uses masks, as a function of d. Figure S10411

shows that, similarly to the reduced systems, the full model exhibit a classic forward bifurcation for the412

infected subpopulations wearing and not wearing masks, as the infectiousness potential (ω) increases. Our413

simulations show the impact of the mask efficacy on reducing the virus inhalation (α) and virus exhalation414

(η), by increasing the threshold condition for the infectiousness potential (ω) needed to produce and endemic415

state.416

Full system
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<latexit sha1_base64="DG2xzlKYBSGANlkCmHyaiLAx90s=">AAAB7XicbVDLSgNBEJyNrxhfUY9eBoPgKexKUI9BLx4jmAckS5id9CZj5rHMzAphyT948aCIV//Hm3/jJNmDJhY0FFXddHdFCWfG+v63V1hb39jcKm6Xdnb39g/Kh0cto1JNoUkVV7oTEQOcSWhaZjl0Eg1ERBza0fh25refQBum5IOdJBAKMpQsZpRYJ7V6SsCQ9MsVv+rPgVdJkJMKytHol796A0VTAdJSTozpBn5iw4xoyyiHaamXGkgIHZMhdB2VRIAJs/m1U3zmlAGOlXYlLZ6rvycyIoyZiMh1CmJHZtmbif953dTG12HGZJJakHSxKE45tgrPXscDpoFaPnGEUM3crZiOiCbUuoBKLoRg+eVV0rqoBpfV2n2tUr/J4yiiE3SKzlGArlAd3aEGaiKKHtEzekVvnvJevHfvY9Fa8PKZY/QH3ucPkx+PJA==</latexit>!
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<latexit sha1_base64="IKDyQ7FdUEJVGD6jhBrVx2FYWUU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0ikqBeh6MVjBdMW2lA22027dHcTdjdCCf0NXjwo4tUf5M1/47bNQVsfDDzem2FmXpRypo3nfTultfWNza3ydmVnd2//oHp41NJJpggNSMIT1YmwppxJGhhmOO2kimIRcdqOxnczv/1ElWaJfDSTlIYCDyWLGcHGSkF647n1frXmud4caJX4BalBgWa/+tUbJCQTVBrCsdZd30tNmGNlGOF0WullmqaYjPGQdi2VWFAd5vNjp+jMKgMUJ8qWNGiu/p7IsdB6IiLbKbAZ6WVvJv7ndTMTX4c5k2lmqCSLRXHGkUnQ7HM0YIoSwyeWYKKYvRWREVaYGJtPxYbgL7+8SloXrn/p1h/qtcZtEUcZTuAUzsGHK2jAPTQhAAIMnuEV3hzpvDjvzseiteQUM8fwB87nD62CjfQ=</latexit>

p = 0.4
<latexit sha1_base64="l6EgX4jD+vZCuiCoMg2EaB4Vxts=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0hEqheh6MVjBdMW2lA22027dLMbdjdCCf0NXjwo4tUf5M1/47bNQVsfDDzem2FmXpRypo3nfTultfWNza3ydmVnd2//oHp41NIyU4QGRHKpOhHWlDNBA8MMp51UUZxEnLaj8d3Mbz9RpZkUj2aS0jDBQ8FiRrCxUpDeeG69X615rjcHWiV+QWpQoNmvfvUGkmQJFYZwrHXX91IT5lgZRjidVnqZpikmYzykXUsFTqgO8/mxU3RmlQGKpbIlDJqrvydynGg9SSLbmWAz0sveTPzP62Ymvg5zJtLMUEEWi+KMIyPR7HM0YIoSwyeWYKKYvRWREVaYGJtPxYbgL7+8SloXrl93Lx8ua43bIo4ynMApnIMPV9CAe2hCAAQYPMMrvDnCeXHenY9Fa8kpZo7hD5zPH7CKjfY=</latexit>

p = 0.6
<latexit sha1_base64="vsjtJWlCZRc1Ztg5CZJ/GQaOxH4=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0hEtBeh6MVjBdMW2lA22027dLMbdjdCCf0NXjwo4tUf5M1/47bNQVsfDDzem2FmXpRypo3nfTultfWNza3ydmVnd2//oHp41NIyU4QGRHKpOhHWlDNBA8MMp51UUZxEnLaj8d3Mbz9RpZkUj2aS0jDBQ8FiRrCxUpDeeG69X615rjcHWiV+QWpQoNmvfvUGkmQJFYZwrHXX91IT5lgZRjidVnqZpikmYzykXUsFTqgO8/mxU3RmlQGKpbIlDJqrvydynGg9SSLbmWAz0sveTPzP62Ymroc5E2lmqCCLRXHGkZFo9jkaMEWJ4RNLMFHM3orICCtMjM2nYkPwl19eJa0L179yLx8ua43bIo4ynMApnIMP19CAe2hCAAQYPMMrvDnCeXHenY9Fa8kpZo7hD5zPH7OSjfg=</latexit>

p = 0.8

<latexit sha1_base64="z3+Rci1MJoR5Zp8sT2mqh2kTXI4=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRZBPJRdKX7cCl70VsFtC+1asmm2DU2yS5IVytLf4MWDIl79Qd78N6btHrT1wcDjvRlm5oUJZ9q47rdTWFldW98obpa2tnd298r7B00dp4pQn8Q8Vu0Qa8qZpL5hhtN2oigWIaetcHQz9VtPVGkWywczTmgg8ECyiBFsrOTf9cTjWa9ccavuDGiZeDmpQI5Gr/zV7cckFVQawrHWHc9NTJBhZRjhdFLqppommIzwgHYslVhQHWSzYyfoxCp9FMXKljRopv6eyLDQeixC2ymwGepFbyr+53VSE10FGZNJaqgk80VRypGJ0fRz1GeKEsPHlmCimL0VkSFWmBibT8mG4C2+vEya51Xvolq7r1Xq13kcRTiCYzgFDy6hDrfQAB8IMHiGV3hzpPPivDsf89aCk88cwh84nz85yI5J</latexit>

I⇤m
<latexit sha1_base64="n10bhjyzdfxBz5BoNxlIzQHLyok=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRZBPJRdKX7cCl70VsFtC+1asmm2DU2yS5IVytLf4MWDIl79Qd78N6btHrT1wcDjvRlm5oUJZ9q47rdTWFldW98obpa2tnd298r7B00dp4pQn8Q8Vu0Qa8qZpL5hhtN2oigWIaetcHQz9VtPVGkWywczTmgg8ECyiBFsrOTf9eTjWa9ccavuDGiZeDmpQI5Gr/zV7cckFVQawrHWHc9NTJBhZRjhdFLqppommIzwgHYslVhQHWSzYyfoxCp9FMXKljRopv6eyLDQeixC2ymwGepFbyr+53VSE10FGZNJaqgk80VRypGJ0fRz1GeKEsPHlmCimL0VkSFWmBibT8mG4C2+vEya51Xvolq7r1Xq13kcRTiCYzgFDy6hDrfQAB8IMHiGV3hzpPPivDsf89aCk88cwh84nz87To5K</latexit>

I⇤n
<latexit sha1_base64="N/iwvEAKhyC5uY6+it68cAzruTc=">AAACB3icbVDLSgMxFM34rPU16lKQYCu4KjNF1I1QdOOygn1AO5RMmmlD8xiSjFCG7tz4K25cKOLWX3Dn35hpZ6GtFwKHc+65N/eEMaPaeN63s7S8srq2Xtgobm5t7+y6e/tNLROFSQNLJlU7RJowKkjDUMNIO1YE8ZCRVji6yfTWA1GaSnFvxjEJOBoIGlGMjKV67lE5hldlWFcyliqjoIwgR3oEE21tPbfkVbxpwUXg56AE8qr33K9uX+KEE2EwQ1p3fC82QYrsbMzIpNi1Y2OER2hAOhYKxIkO0ukdE3himT6MpLJPGDhlfztSxLUe89B2cmSGel7LyP+0TmKiyyClIk4MEXi2KEoYNBJmocA+VQQbNrYAYUXtXyEeIoWwsRkUbQj+/MmLoFmt+OeVs7tqqXadx1EAh+AYnAIfXIAauAV10AAYPIJn8ArenCfnxXl3PmatS07uOQB/yvn8AVrGmGI=</latexit>

p = Proportion of mask users

Fig. S10. Bifurcation diagram of the endemic equilibria for the infectious subpopulations (I∗
n, I∗

m), as functions of the parameter ω. The gray dashed lines correspond to the
bifurcation trajectories for the reduced scenarios where no one and where everybody uses face masks.

Long time-scale: Multiple meetings on multiple days. In this extreme scenario, we assume individuals417

meet multiple times per day, during multiple days, for instance students attending school (where in the class418

composition is fixed), or nursing homes. In this scenario, we track dynamics within consequent meetings419

(short time-scale dynamics) in a single day, and we compute the number of newly infected individuals.420

Moreover, we track the dynamics of disease progression over multiple days (long time-scale dynamics), so421

that the number of infected individuals shedding virus during the daily meetings vary over time.422

We compute the meeting-i probability of infection by using the cumulative viral load (W (t)), at the423

end of each meeting. In order to couple short time-scale dynamics we compute the overall probability of424
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infection during a single day, which is given by the cumulative probability of infection during each meeting.425

Let the meeting-i probability of infection be pi, therefore the probability of infection during the day t (after426

n meetings), is given by427

Pt = p1 + p2(1 − p1) + · · · + pn

k=n−1∏
k=1

(1 − pk) = 1 −
k=n∏
k=1

(1 − pk). [34]428

Figure S11 and figure S12 show the interaction between the inter-meetings viral load (short time-scale429

dynamics), and the population-level disease dynamics (long time-scale dynamics). We assume a scenario430

resembling school attendance, that is 6 daily 50 minutes meetings during 7 days, for scenarios of 5 and 15431

minutes breaks between meetings. Figure S11A shows a viral load dramatically increasing over meetings,432

consequently increasing the probability of infection, which ultimately impacts on the number of newly433

infected individuals. This in turn, results in more infected individuals shedding virus on the room during the434

subsequent days. The increasing tendency on this feedback loop continues until the population dynamics435

attain a maximum number of infected individuals, so that the viral shedding over meetings “follows” the436

population level disease dynamics.437
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<latexit sha1_base64="WVVowJ4Ku8x0KQZ9rO87O5ZCrHY=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BItQL2W3iB+3gh48VmhtYbuUbJptQ5PNkswKZenP8OJBEa/+Gm/+G9N2D9r6YODx3gwz88JEcAOu++0U1tY3NreK26Wd3b39g/Lh0aNRqaasTZVQuhsSwwSPWRs4CNZNNCMyFKwTjm9nfueJacNV3IJJwgJJhjGPOCVgJb/FJcPVOzIx5/1yxa25c+BV4uWkgnI0++Wv3kDRVLIYqCDG+J6bQJARDZwKNi31UsMSQsdkyHxLYyKZCbL5yVN8ZpUBjpS2FQOeq78nMiKNmcjQdkoCI7PszcT/PD+F6DrIeJykwGK6WBSlAoPCs//xgGtGQUwsIVRzeyumI6IJBZtSyYbgLb+8Sh7rNe+ydvFQrzRu8jiK6ASdoiry0BVqoHvURG1EkULP6BW9OeC8OO/Ox6K14OQzx+gPnM8fG6WQdw==</latexit>

Time (Days)

<latexit sha1_base64="M7NeBgD2k/OvV+i9zIc0yeje/dQ=">AAACAXicbVDLSgMxFL1TX7W+qm4EN8EiuCozRXzsCm5cVrAPaIeSSTNtaCYZkowwDHXjr7hxoYhb/8Kdf2PazkJbDwQO59zLzTlBzJk2rvvtFFZW19Y3ipulre2d3b3y/kFLy0QR2iSSS9UJsKacCdo0zHDaiRXFUcBpOxjfTP32A1WaSXFv0pj6ER4KFjKCjZX65aOGkgEOGGcmRTJETISUzK2KW3VnQMvEy0kFcjT65a/eQJIkosIQjrXuem5s/Awrwwink1Iv0TTGZIyHtGupwBHVfjZLMEGnVhmgUCr7hEEz9fdGhiOt0yiwkxE2I73oTcX/vG5iwis/YyJODBVkfihMODISTetAA6ZsXp5agoli9q+IjLDCxNjSSrYEbzHyMmnVqt5F9fyuVqlf53UU4RhO4Aw8uIQ63EIDmkDgEZ7hFd6cJ+fFeXc+5qMFJ985hD9wPn8Ai3qW7g==</latexit>

Probability of infection
<latexit sha1_base64="PUqYtle5f7H6R32YmFxAqG6T1t0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9dteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhtT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwoe5flSr1Sqt5kceThBE7hHDy4gircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB5SajMY=</latexit>

B
<latexit sha1_base64="Cyu/8Pk/N775pGEP278p69SIGC0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HGLePGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9dteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhtT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwoe5flSr1Sqt5kceThBE7hHDy4gircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB5MWjMU=</latexit>
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<latexit sha1_base64="VtoolxqVrIAXbDlA9OKL/4hhBv0=">AAAB83icbVBNSwMxEM3Wr1q/qh69BItQL8tuET9uBS9ehAqtLbRLyaazbWiSXZKsUJb+DS8eFPHqn/HmvzFt96CtDwYe780wMy9MONPG876dwtr6xuZWcbu0s7u3f1A+PHrUcaootGjMY9UJiQbOJLQMMxw6iQIiQg7tcHw789tPoDSLZdNMEggEGUoWMUqMlXpNJgBX75nU7nm/XPFcbw68SvycVFCORr/81RvENBUgDeVE667vJSbIiDKMcpiWeqmGhNAxGULXUkkE6CCb3zzFZ1YZ4ChWtqTBc/X3REaE1hMR2k5BzEgvezPxP6+bmug6yJhMUgOSLhZFKccmxrMA8IApoIZPLCFUMXsrpiOiCDU2ppINwV9+eZU81lz/0r14qFXqN3kcRXSCTlEV+egK1dEdaqAWoihBz+gVvTmp8+K8Ox+L1oKTzxyjP3A+fwCTL5C1</latexit>

Time (Mins.)

<latexit sha1_base64="sNdluoPkQONhsiZEby51vYcZZ0s=">AAAB+XicbVDLSsNAFJ34rPUVdelmsAiuSlLEx66gC5cV7APaUG4mk3boZCbMTAol9E/cuFDErX/izr9x2mahrQcuHM65l3vvCVPOtPG8b2dtfWNza7u0U97d2z84dI+OW1pmitAmkVyqTgiaciZo0zDDaSdVFJKQ03Y4upv57TFVmknxZCYpDRIYCBYzAsZKfde9B8YneMwUcMwlRH234lW9OfAq8QtSQQUafferF0mSJVQYwkHrru+lJshBGUY4nZZ7maYpkBEMaNdSAQnVQT6/fIrPrRLhWCpbwuC5+nsih0TrSRLazgTMUC97M/E/r5uZ+CbImUgzQwVZLIozjo3EsxhwxBQlxn4eMSCK2VsxGYICYmxYZRuCv/zyKmnVqv5V9fKxVqnfFnGU0Ck6QxfIR9eojh5QAzURQWP0jF7Rm5M7L86787FoXXOKmRP0B87nD//wkzo=</latexit>

Daily viral load
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<latexit sha1_base64="WVVowJ4Ku8x0KQZ9rO87O5ZCrHY=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BItQL2W3iB+3gh48VmhtYbuUbJptQ5PNkswKZenP8OJBEa/+Gm/+G9N2D9r6YODx3gwz88JEcAOu++0U1tY3NreK26Wd3b39g/Lh0aNRqaasTZVQuhsSwwSPWRs4CNZNNCMyFKwTjm9nfueJacNV3IJJwgJJhjGPOCVgJb/FJcPVOzIx5/1yxa25c+BV4uWkgnI0++Wv3kDRVLIYqCDG+J6bQJARDZwKNi31UsMSQsdkyHxLYyKZCbL5yVN8ZpUBjpS2FQOeq78nMiKNmcjQdkoCI7PszcT/PD+F6DrIeJykwGK6WBSlAoPCs//xgGtGQUwsIVRzeyumI6IJBZtSyYbgLb+8Sh7rNe+ydvFQrzRu8jiK6ASdoiry0BVqoHvURG1EkULP6BW9OeC8OO/Ox6K14OQzx+gPnM8fG6WQdw==</latexit>

Time (Days)

<latexit sha1_base64="DQD2e5LZDumXLCo/DUb1a+QfEDc=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HEL5OIxAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3sbm1vZPfLeztHxweFY9PWjpOFcMmi0WsOgHVKLjEpuFGYCdRSKNAYDsY1+Z++wmV5rF8MJME/YgOJQ85o8ZKjVq/WHLL7gJknXgZKUGGer/41RvELI1QGiao1l3PTYw/pcpwJnBW6KUaE8rGdIhdSyWNUPvTxaEzcmGVAQljZUsaslB/T0xppPUkCmxnRM1Ir3pz8T+vm5rw1p9ymaQGJVsuClNBTEzmX5MBV8iMmFhCmeL2VsJGVFFmbDYFG4K3+vI6aV2VvetypVEpVe+yOPJwBudwCR7cQBXuoQ5NYIDwDK/w5jw6L86787FszTnZzCn8gfP5A5YejMc=</latexit>

C

<latexit sha1_base64="Q+a6r0Xo0BGcC+g8IT9zVISKiCo=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CRbBVZkp1seu4MZlBfuAdiiZNNOGJpkhyRTK0D9x40IRt/6JO//GtJ2Fth4IHM65h9x7woQzbTzv2ylsbG5t7xR3S3v7B4dH7vFJS8epIrRJYh6rTog15UzSpmGG006iKBYhp+1wfD/32xOqNIvlk5kmNBB4KFnECDZW6rtuDQkmU0M1Cm1urPtu2at4C6B14uekDDkafferN4hJKqg0hGOtu76XmCDDyjDC6azUSzVNMBnjIe1aKrGgOsgWm8/QhVUGKIqVfdKghfo7kWGh9VSEdlJgM9Kr3lz8z+umJroNMiYTe5oky4+ilCMTo3kNaMAUJYZPLcFEMbsrIiOsMDG2rJItwV89eZ20qhX/unL1WC3X7/I6inAG53AJPtxAHR6gAU0gMIFneIU3J3NenHfnYzlacPLMKfyB8/kD/yyTOw==</latexit>

5 minutes breaks

<latexit sha1_base64="hoh0JRTz7MJRdC1LADNfcsvG1Gs=">AAAB63icbVDLSsNAFL2pr1pfVZduBovgqiRFfOwKunBZwT6gDWUynbRDZyZhZiKE0F9w40IRt/6QO//GSZuFth64cDjnXu69J4g508Z1v53S2vrG5lZ5u7Kzu7d/UD086ugoUYS2ScQj1QuwppxJ2jbMcNqLFcUi4LQbTG9zv/tElWaRfDRpTH2Bx5KFjGCTS3c41cNqza27c6BV4hWkBgVaw+rXYBSRRFBpCMda9z03Nn6GlWGE01llkGgaYzLFY9q3VGJBtZ/Nb52hM6uMUBgpW9Kgufp7IsNC61QEtlNgM9HLXi7+5/UTE177GZNxYqgki0VhwpGJUP44GjFFieGpJZgoZm9FZIIVJsbGU7EheMsvr5JOo+5d1i8eGrXmTRFHGU7gFM7Bgytowj20oA0EJvAMr/DmCOfFeXc+Fq0lp5g5hj9wPn8AAJyOMQ==</latexit>

Days
<latexit sha1_base64="nu6/7zffAlruRts0/F/HdBgTLBE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mK+HErePHYgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvp35D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2rWqd1m9aNYq9Zs8jiKcwCmcgwdXUIc7aEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AHo2jLM=</latexit>

1
<latexit sha1_base64="38kX61pyZiKdTxO4NPaCXGy3ezU=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVJIiftwKXjxWsB/QhrLZTtq1m03Y3Qgl9Bd48aB49Td589+4bXPQ1gcDj/dmmJkXpoJr43nfTmljc2t7p7zr7u0fHB5V3OO2TjLFsMUSkahuSDUKLrFluBHYTRXSOBTYCSd3c7/zjErzRD6aaYpBTEeSR5xRY6WH+qBS9WreAmSd+AWpQoHmoPLVHyYsi1EaJqjWPd9LTZBTZTgTOHP7mcaUsgkdYc9SSWPUQb44dEbOrTIkUaJsSUMW6u+JnMZaT+PQdsbUjPWqNxf/83qZiW6CnMs0MyjZclGUCWISMv+aDLlCZsTUEsoUt7cSNqaKMmOzcW0I/urL66Rdr/lXtctq47YIowyncAYX4MM1NOAemtACBggv8AbvzpPz6nwsG0tOMXECf+B8/gAR+ouM</latexit>

2

<latexit sha1_base64="3cKpi3bR9I4HYjcFancnPp5iung=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexG8XELePGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0qyUvavyZb1Sqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB30+jLU=</latexit>

3
<latexit sha1_base64="edsMUna1YWeGsJOc1TiZL2ImBXI=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyG4OMW8OIxAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3sbm1vZPfLeztHxweFY9PWjpOFcMmi0WsOgHVKLjEpuFGYCdRSKNAYDsY38399hMqzWP5YCYJ+hEdSh5yRo2VGtV+seSW3QXIOvEyUoIM9X7xqzeIWRqhNExQrbuemxh/SpXhTOCs0Es1JpSN6RC7lkoaofani0Nn5MIqAxLGypY0ZKH+npjSSOtJFNjOiJqRXvXm4n9eNzXhjT/lMkkNSrZcFKaCmJjMvyYDrpAZMbGEMsXtrYSNqKLM2GwKNgRv9eV10qqUvatytVEp1W6zOPJwBudwCR5cQw3uoQ5NYIDwDK/w5jw6L86787FszTnZzCn8gfP5A37CjLY=</latexit>

4

<latexit sha1_base64="K2GIgzbhsRtUma+4NaUzGeNdxds=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKewGn7eAF48JmAckS5id9CZjZmeXmVkhhHyBFw+KePWTvPk3TpI9aGJBQ1HVTXdXkAiujet+O7m19Y3Nrfx2YWd3b/+geHjU1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hobua3nlBpHssHM07Qj+hA8pAzaqxUv+wVS27ZnYOsEi8jJchQ6xW/uv2YpRFKwwTVuuO5ifEnVBnOBE4L3VRjQtmIDrBjqaQRan8yP3RKzqzSJ2GsbElD5urviQmNtB5Hge2MqBnqZW8m/ud1UhPe+BMuk9SgZItFYSqIicnsa9LnCpkRY0soU9zeStiQKsqMzaZgQ/CWX14lzUrZuypf1Cul6m0WRx5O4BTOwYNrqMI91KABDBCe4RXenEfnxXl3PhatOSebOYY/cD5/AIBGjLc=</latexit>

5
<latexit sha1_base64="Hi78Rz0jQp0jj8XL6MEIDB5rbQg=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKewGiXoLePGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5Pb2Nza3snvFvb2Dw6PiscnLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2M7+Z++wmV5rF8MJME/YgOJQ85o8ZKjWq/WHLL7gJknXgZKUGGer/41RvELI1QGiao1l3PTYw/pcpwJnBW6KUaE8rGdIhdSyWNUPvTxaEzcmGVAQljZUsaslB/T0xppPUkCmxnRM1Ir3pz8T+vm5rwxp9ymaQGJVsuClNBTEzmX5MBV8iMmFhCmeL2VsJGVFFmbDYFG4K3+vI6aVXKXrV81aiUardZHHk4g3O4BA+uoQb3UIcmMEB4hld4cx6dF+fd+Vi25pxs5hT+wPn8AYHKjLg=</latexit>

6
<latexit sha1_base64="31vU3WW9xnk9khYXE+tFT39cWR4=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKewGMXoLePGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5Pb2Nza3snvFvb2Dw6PiscnLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2M7+Z++wmV5rF8MJME/YgOJQ85o8ZKjWq/WHLL7gJknXgZKUGGer/41RvELI1QGiao1l3PTYw/pcpwJnBW6KUaE8rGdIhdSyWNUPvTxaEzcmGVAQljZUsaslB/T0xppPUkCmxnRM1Ir3pz8T+vm5rwxp9ymaQGJVsuClNBTEzmX5MBV8iMmFhCmeL2VsJGVFFmbDYFG4K3+vI6aVXK3nX5qlEp1W6zOPJwBudwCR5UoQb3UIcmMEB4hld4cx6dF+fd+Vi25pxs5hT+wPn8AYNOjLk=</latexit>

7

<latexit sha1_base64="O0olJrw7tpsqxGZ4bPJcsJnNkR0=">AAAB/XicbVDLSsNAFL2pr1pf8bFzM1gEVyUp4mNXcKO7CvYBbSiTyaQdOpmEmUmhhuKvuHGhiFv/w51/47TNQlsPXDiccy/33uMnnCntON9WYWV1bX2juFna2t7Z3bP3D5oqTiWhDRLzWLZ9rChngjY005y2E0lx5HPa8oc3U781olKxWDzocUK9CPcFCxnB2kg9++hOhJRoGiAmAjZiQYq56tllp+LMgJaJm5My5Kj37K9uEJM0okITjpXquE6ivQxLzQink1I3VTTBZIj7tGOowBFVXja7foJOjRKgMJamhEYz9fdEhiOlxpFvOiOsB2rRm4r/eZ1Uh1dexkSSairIfFGYcqRjNI0CBUya1/nYEEwkM7ciMsASmzikKpkQ3MWXl0mzWnEvKuf31XLtOo+jCMdwAmfgwiXU4Bbq0AACj/AMr/BmPVkv1rv1MW8tWPnMIfyB9fkDnFWVTw==</latexit>

Infected individuals

<latexit sha1_base64="4VGaQqki1eW+aVINnZP/V19bUxk=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hd0gPm4BL16ECOYByRJmZ3uTMbOzy8ysEEL+wYsHRbz6P978GyfJHjSxoKGo6qa7K0gF18Z1v52V1bX1jc3CVnF7Z3dvv3Rw2NRJphg2WCIS1Q6oRsElNgw3AtupQhoHAlvB8Gbqt55QaZ7IBzNK0Y9pX/KIM2qs1Lyjeohhr1R2K+4MZJl4OSlDjnqv9NUNE5bFKA0TVOuO56bGH1NlOBM4KXYzjSllQ9rHjqWSxqj98ezaCTm1SkiiRNmShszU3xNjGms9igPbGVMz0IveVPzP62QmuvLHXKaZQcnmi6JMEJOQ6esk5AqZESNLKFPc3krYgCrKjA2oaEPwFl9eJs1qxbuonN9Xy7XrPI4CHMMJnIEHl1CDW6hDAxg8wjO8wpuTOC/Ou/Mxb11x8pkj+APn8wd3I48J</latexit>

Masked

<latexit sha1_base64="qZussSnebipQIavp7/+3aR1xQhs=">AAAB73icbVBNS8NAEN3Ur1q/qh69LBbBU0mK+HErePFYwbSFNpTNZtIu3d3E3Y1QQv+EFw+KePXvePPfuG1z0NYHA4/3ZpiZF6acaeO6305pbX1jc6u8XdnZ3ds/qB4etXWSKQo+TXiiuiHRwJkE3zDDoZsqICLk0AnHtzO/8wRKs0Q+mEkKgSBDyWJGibFS15eC6DFEg2rNrbtz4FXiFaSGCrQG1a9+lNBMgDSUE617npuaICfKMMphWulnGlJCx2QIPUslEaCDfH7vFJ9ZJcJxomxJg+fq74mcCK0nIrSdgpiRXvZm4n9eLzPxdZAzmWYGJF0sijOOTYJnz+OIKaCGTywhVDF7K6Yjogg1NqKKDcFbfnmVtBt177J+cd+oNW+KOMroBJ2ic+ShK9REd6iFfEQRR8/oFb05j86L8+58LFpLTjFzjP7A+fwBHrKQAA==</latexit>

Unmasked
<latexit sha1_base64="4VGaQqki1eW+aVINnZP/V19bUxk=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hd0gPm4BL16ECOYByRJmZ3uTMbOzy8ysEEL+wYsHRbz6P978GyfJHjSxoKGo6qa7K0gF18Z1v52V1bX1jc3CVnF7Z3dvv3Rw2NRJphg2WCIS1Q6oRsElNgw3AtupQhoHAlvB8Gbqt55QaZ7IBzNK0Y9pX/KIM2qs1Lyjeohhr1R2K+4MZJl4OSlDjnqv9NUNE5bFKA0TVOuO56bGH1NlOBM4KXYzjSllQ9rHjqWSxqj98ezaCTm1SkiiRNmShszU3xNjGms9igPbGVMz0IveVPzP62QmuvLHXKaZQcnmi6JMEJOQ6esk5AqZESNLKFPc3krYgCrKjA2oaEPwFl9eJs1qxbuonN9Xy7XrPI4CHMMJnIEHl1CDW6hDAxg8wjO8wpuTOC/Ou/Mxb11x8pkj+APn8wd3I48J</latexit>

Masked

<latexit sha1_base64="qZussSnebipQIavp7/+3aR1xQhs=">AAAB73icbVBNS8NAEN3Ur1q/qh69LBbBU0mK+HErePFYwbSFNpTNZtIu3d3E3Y1QQv+EFw+KePXvePPfuG1z0NYHA4/3ZpiZF6acaeO6305pbX1jc6u8XdnZ3ds/qB4etXWSKQo+TXiiuiHRwJkE3zDDoZsqICLk0AnHtzO/8wRKs0Q+mEkKgSBDyWJGibFS15eC6DFEg2rNrbtz4FXiFaSGCrQG1a9+lNBMgDSUE617npuaICfKMMphWulnGlJCx2QIPUslEaCDfH7vFJ9ZJcJxomxJg+fq74mcCK0nIrSdgpiRXvZm4n9eLzPxdZAzmWYGJF0sijOOTYJnz+OIKaCGTywhVDF7K6Yjogg1NqKKDcFbfnmVtBt177J+cd+oNW+KOMroBJ2ic+ShK9REd6iFfEQRR8/oFb05j86L8+58LFpLTjFzjP7A+fwBHrKQAA==</latexit>

Unmasked

Fig. S11. Viral load, daily probability and infected individuals dynamics, for the scenario of 5 minutes breaks between meetings

In counterpart, the feedback loop shown in Figure S12 exhibit different dynamics across scales. In this438

scenario, the 15 minutes breaks are long enough to allow the ventilation system clean the environment439

better. Thus, preventing the daily probability of infection to increase dramatically and, finally ameliorating440

the impact of the epidemic at the population scale.441

<latexit sha1_base64="TPZlrYUm9inyRBUbafni88RhQFM=">AAAB+nicbVDLSgMxFL3js9bXVJdugkVwVWaKz13BjcsK9gHtUDJppg1NMkOSUcrYT3HjQhG3fok7/8a0nYW2HggczrmH3HvChDNtPO/bWVldW9/YLGwVt3d29/bd0kFTx6kitEFiHqt2iDXlTNKGYYbTdqIoFiGnrXB0M/VbD1RpFst7M05oIPBAsogRbKzUc0v+ORJMpoZqFNrgSPfcslfxZkDLxM9JGXLUe+5Xtx+TVFBpCMdad3wvMUGGlWGE00mxm2qaYDLCA9qxVGJBdZDNVp+gE6v0URQr+6RBM/V3IsNC67EI7aTAZqgXvan4n9dJTXQVZEwm9jRJ5h9FKUcmRtMeUJ8pSgwfW4KJYnZXRIZYYWJsW0Vbgr948jJpViv+ReXsrlquXed1FOAIjuEUfLiEGtxCHRpA4BGe4RXenCfnxXl3PuajK06eOYQ/cD5/AHGwk3Y=</latexit>

15 minutes breaks
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<latexit sha1_base64="M7NeBgD2k/OvV+i9zIc0yeje/dQ=">AAACAXicbVDLSgMxFL1TX7W+qm4EN8EiuCozRXzsCm5cVrAPaIeSSTNtaCYZkowwDHXjr7hxoYhb/8Kdf2PazkJbDwQO59zLzTlBzJk2rvvtFFZW19Y3ipulre2d3b3y/kFLy0QR2iSSS9UJsKacCdo0zHDaiRXFUcBpOxjfTP32A1WaSXFv0pj6ER4KFjKCjZX65aOGkgEOGGcmRTJETISUzK2KW3VnQMvEy0kFcjT65a/eQJIkosIQjrXuem5s/Awrwwink1Iv0TTGZIyHtGupwBHVfjZLMEGnVhmgUCr7hEEz9fdGhiOt0yiwkxE2I73oTcX/vG5iwis/YyJODBVkfihMODISTetAA6ZsXp5agoli9q+IjLDCxNjSSrYEbzHyMmnVqt5F9fyuVqlf53UU4RhO4Aw8uIQ63EIDmkDgEZ7hFd6cJ+fFeXc+5qMFJ985hD9wPn8Ai3qW7g==</latexit>

Probability of infection
<latexit sha1_base64="PUqYtle5f7H6R32YmFxAqG6T1t0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9dteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhtT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwoe5flSr1Sqt5kceThBE7hHDy4gircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB5SajMY=</latexit>

B
<latexit sha1_base64="Cyu/8Pk/N775pGEP278p69SIGC0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HGLePGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9dteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhtT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwoe5flSr1Sqt5kceThBE7hHDy4gircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB5MWjMU=</latexit>

A <latexit sha1_base64="sNdluoPkQONhsiZEby51vYcZZ0s=">AAAB+XicbVDLSsNAFJ34rPUVdelmsAiuSlLEx66gC5cV7APaUG4mk3boZCbMTAol9E/cuFDErX/izr9x2mahrQcuHM65l3vvCVPOtPG8b2dtfWNza7u0U97d2z84dI+OW1pmitAmkVyqTgiaciZo0zDDaSdVFJKQ03Y4upv57TFVmknxZCYpDRIYCBYzAsZKfde9B8YneMwUcMwlRH234lW9OfAq8QtSQQUafferF0mSJVQYwkHrru+lJshBGUY4nZZ7maYpkBEMaNdSAQnVQT6/fIrPrRLhWCpbwuC5+nsih0TrSRLazgTMUC97M/E/r5uZ+CbImUgzQwVZLIozjo3EsxhwxBQlxn4eMSCK2VsxGYICYmxYZRuCv/zyKmnVqv5V9fKxVqnfFnGU0Ck6QxfIR9eojh5QAzURQWP0jF7Rm5M7L86787FoXXOKmRP0B87nD//wkzo=</latexit>

Daily viral load
<latexit sha1_base64="DQD2e5LZDumXLCo/DUb1a+QfEDc=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HEL5OIxAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3sbm1vZPfLeztHxweFY9PWjpOFcMmi0WsOgHVKLjEpuFGYCdRSKNAYDsY1+Z++wmV5rF8MJME/YgOJQ85o8ZKjVq/WHLL7gJknXgZKUGGer/41RvELI1QGiao1l3PTYw/pcpwJnBW6KUaE8rGdIhdSyWNUPvTxaEzcmGVAQljZUsaslB/T0xppPUkCmxnRM1Ir3pz8T+vm5rw1p9ymaQGJVsuClNBTEzmX5MBV8iMmFhCmeL2VsJGVFFmbDYFG4K3+vI6aV2VvetypVEpVe+yOPJwBudwCR7cQBXuoQ5NYIDwDK/w5jw6L86787FszTnZzCn8gfP5A5YejMc=</latexit>

C

<latexit sha1_base64="WVVowJ4Ku8x0KQZ9rO87O5ZCrHY=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BItQL2W3iB+3gh48VmhtYbuUbJptQ5PNkswKZenP8OJBEa/+Gm/+G9N2D9r6YODx3gwz88JEcAOu++0U1tY3NreK26Wd3b39g/Lh0aNRqaasTZVQuhsSwwSPWRs4CNZNNCMyFKwTjm9nfueJacNV3IJJwgJJhjGPOCVgJb/FJcPVOzIx5/1yxa25c+BV4uWkgnI0++Wv3kDRVLIYqCDG+J6bQJARDZwKNi31UsMSQsdkyHxLYyKZCbL5yVN8ZpUBjpS2FQOeq78nMiKNmcjQdkoCI7PszcT/PD+F6DrIeJykwGK6WBSlAoPCs//xgGtGQUwsIVRzeyumI6IJBZtSyYbgLb+8Sh7rNe+ydvFQrzRu8jiK6ASdoiry0BVqoHvURG1EkULP6BW9OeC8OO/Ox6K14OQzx+gPnM8fG6WQdw==</latexit>

Time (Days)
<latexit sha1_base64="VtoolxqVrIAXbDlA9OKL/4hhBv0=">AAAB83icbVBNSwMxEM3Wr1q/qh69BItQL8tuET9uBS9ehAqtLbRLyaazbWiSXZKsUJb+DS8eFPHqn/HmvzFt96CtDwYe780wMy9MONPG876dwtr6xuZWcbu0s7u3f1A+PHrUcaootGjMY9UJiQbOJLQMMxw6iQIiQg7tcHw789tPoDSLZdNMEggEGUoWMUqMlXpNJgBX75nU7nm/XPFcbw68SvycVFCORr/81RvENBUgDeVE667vJSbIiDKMcpiWeqmGhNAxGULXUkkE6CCb3zzFZ1YZ4ChWtqTBc/X3REaE1hMR2k5BzEgvezPxP6+bmug6yJhMUgOSLhZFKccmxrMA8IApoIZPLCFUMXsrpiOiCDU2ppINwV9+eZU81lz/0r14qFXqN3kcRXSCTlEV+egK1dEdaqAWoihBz+gVvTmp8+K8Ox+L1oKTzxyjP3A+fwCTL5C1</latexit>

Time (Mins.)
<latexit sha1_base64="WVVowJ4Ku8x0KQZ9rO87O5ZCrHY=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BItQL2W3iB+3gh48VmhtYbuUbJptQ5PNkswKZenP8OJBEa/+Gm/+G9N2D9r6YODx3gwz88JEcAOu++0U1tY3NreK26Wd3b39g/Lh0aNRqaasTZVQuhsSwwSPWRs4CNZNNCMyFKwTjm9nfueJacNV3IJJwgJJhjGPOCVgJb/FJcPVOzIx5/1yxa25c+BV4uWkgnI0++Wv3kDRVLIYqCDG+J6bQJARDZwKNi31UsMSQsdkyHxLYyKZCbL5yVN8ZpUBjpS2FQOeq78nMiKNmcjQdkoCI7PszcT/PD+F6DrIeJykwGK6WBSlAoPCs//xgGtGQUwsIVRzeyumI6IJBZtSyYbgLb+8Sh7rNe+ydvFQrzRu8jiK6ASdoiry0BVqoHvURG1EkULP6BW9OeC8OO/Ox6K14OQzx+gPnM8fG6WQdw==</latexit>

Time (Days)
<latexit sha1_base64="hoh0JRTz7MJRdC1LADNfcsvG1Gs=">AAAB63icbVDLSsNAFL2pr1pfVZduBovgqiRFfOwKunBZwT6gDWUynbRDZyZhZiKE0F9w40IRt/6QO//GSZuFth64cDjnXu69J4g508Z1v53S2vrG5lZ5u7Kzu7d/UD086ugoUYS2ScQj1QuwppxJ2jbMcNqLFcUi4LQbTG9zv/tElWaRfDRpTH2Bx5KFjGCTS3c41cNqza27c6BV4hWkBgVaw+rXYBSRRFBpCMda9z03Nn6GlWGE01llkGgaYzLFY9q3VGJBtZ/Nb52hM6uMUBgpW9Kgufp7IsNC61QEtlNgM9HLXi7+5/UTE177GZNxYqgki0VhwpGJUP44GjFFieGpJZgoZm9FZIIVJsbGU7EheMsvr5JOo+5d1i8eGrXmTRFHGU7gFM7Bgytowj20oA0EJvAMr/DmCOfFeXc+Fq0lp5g5hj9wPn8AAJyOMQ==</latexit>

Days
<latexit sha1_base64="nu6/7zffAlruRts0/F/HdBgTLBE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mK+HErePHYgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvp35D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2rWqd1m9aNYq9Zs8jiKcwCmcgwdXUIc7aEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AHo2jLM=</latexit>

1
<latexit sha1_base64="38kX61pyZiKdTxO4NPaCXGy3ezU=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVJIiftwKXjxWsB/QhrLZTtq1m03Y3Qgl9Bd48aB49Td589+4bXPQ1gcDj/dmmJkXpoJr43nfTmljc2t7p7zr7u0fHB5V3OO2TjLFsMUSkahuSDUKLrFluBHYTRXSOBTYCSd3c7/zjErzRD6aaYpBTEeSR5xRY6WH+qBS9WreAmSd+AWpQoHmoPLVHyYsi1EaJqjWPd9LTZBTZTgTOHP7mcaUsgkdYc9SSWPUQb44dEbOrTIkUaJsSUMW6u+JnMZaT+PQdsbUjPWqNxf/83qZiW6CnMs0MyjZclGUCWISMv+aDLlCZsTUEsoUt7cSNqaKMmOzcW0I/urL66Rdr/lXtctq47YIowyncAYX4MM1NOAemtACBggv8AbvzpPz6nwsG0tOMXECf+B8/gAR+ouM</latexit>

2

<latexit sha1_base64="3cKpi3bR9I4HYjcFancnPp5iung=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexG8XELePGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0qyUvavyZb1Sqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB30+jLU=</latexit>

3
<latexit sha1_base64="edsMUna1YWeGsJOc1TiZL2ImBXI=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyG4OMW8OIxAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3sbm1vZPfLeztHxweFY9PWjpOFcMmi0WsOgHVKLjEpuFGYCdRSKNAYDsY38399hMqzWP5YCYJ+hEdSh5yRo2VGtV+seSW3QXIOvEyUoIM9X7xqzeIWRqhNExQrbuemxh/SpXhTOCs0Es1JpSN6RC7lkoaofani0Nn5MIqAxLGypY0ZKH+npjSSOtJFNjOiJqRXvXm4n9eNzXhjT/lMkkNSrZcFKaCmJjMvyYDrpAZMbGEMsXtrYSNqKLM2GwKNgRv9eV10qqUvatytVEp1W6zOPJwBudwCR5cQw3uoQ5NYIDwDK/w5jw6L86787FszTnZzCn8gfP5A37CjLY=</latexit>

4

<latexit sha1_base64="K2GIgzbhsRtUma+4NaUzGeNdxds=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKewGn7eAF48JmAckS5id9CZjZmeXmVkhhHyBFw+KePWTvPk3TpI9aGJBQ1HVTXdXkAiujet+O7m19Y3Nrfx2YWd3b/+geHjU1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hobua3nlBpHssHM07Qj+hA8pAzaqxUv+wVS27ZnYOsEi8jJchQ6xW/uv2YpRFKwwTVuuO5ifEnVBnOBE4L3VRjQtmIDrBjqaQRan8yP3RKzqzSJ2GsbElD5urviQmNtB5Hge2MqBnqZW8m/ud1UhPe+BMuk9SgZItFYSqIicnsa9LnCpkRY0soU9zeStiQKsqMzaZgQ/CWX14lzUrZuypf1Cul6m0WRx5O4BTOwYNrqMI91KABDBCe4RXenEfnxXl3PhatOSebOYY/cD5/AIBGjLc=</latexit>

5
<latexit sha1_base64="Hi78Rz0jQp0jj8XL6MEIDB5rbQg=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKewGiXoLePGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5Pb2Nza3snvFvb2Dw6PiscnLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2M7+Z++wmV5rF8MJME/YgOJQ85o8ZKjWq/WHLL7gJknXgZKUGGer/41RvELI1QGiao1l3PTYw/pcpwJnBW6KUaE8rGdIhdSyWNUPvTxaEzcmGVAQljZUsaslB/T0xppPUkCmxnRM1Ir3pz8T+vm5rwxp9ymaQGJVsuClNBTEzmX5MBV8iMmFhCmeL2VsJGVFFmbDYFG4K3+vI6aVXKXrV81aiUardZHHk4g3O4BA+uoQb3UIcmMEB4hld4cx6dF+fd+Vi25pxs5hT+wPn8AYHKjLg=</latexit>

6
<latexit sha1_base64="31vU3WW9xnk9khYXE+tFT39cWR4=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKewGMXoLePGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5Pb2Nza3snvFvb2Dw6PiscnLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2M7+Z++wmV5rF8MJME/YgOJQ85o8ZKjWq/WHLL7gJknXgZKUGGer/41RvELI1QGiao1l3PTYw/pcpwJnBW6KUaE8rGdIhdSyWNUPvTxaEzcmGVAQljZUsaslB/T0xppPUkCmxnRM1Ir3pz8T+vm5rwxp9ymaQGJVsuClNBTEzmX5MBV8iMmFhCmeL2VsJGVFFmbDYFG4K3+vI6aVXK3nX5qlEp1W6zOPJwBudwCR5UoQb3UIcmMEB4hld4cx6dF+fd+Vi25pxs5hT+wPn8AYNOjLk=</latexit>

7

<latexit sha1_base64="O0olJrw7tpsqxGZ4bPJcsJnNkR0=">AAAB/XicbVDLSsNAFL2pr1pf8bFzM1gEVyUp4mNXcKO7CvYBbSiTyaQdOpmEmUmhhuKvuHGhiFv/w51/47TNQlsPXDiccy/33uMnnCntON9WYWV1bX2juFna2t7Z3bP3D5oqTiWhDRLzWLZ9rChngjY005y2E0lx5HPa8oc3U781olKxWDzocUK9CPcFCxnB2kg9++hOhJRoGiAmAjZiQYq56tllp+LMgJaJm5My5Kj37K9uEJM0okITjpXquE6ivQxLzQink1I3VTTBZIj7tGOowBFVXja7foJOjRKgMJamhEYz9fdEhiOlxpFvOiOsB2rRm4r/eZ1Uh1dexkSSairIfFGYcqRjNI0CBUya1/nYEEwkM7ciMsASmzikKpkQ3MWXl0mzWnEvKuf31XLtOo+jCMdwAmfgwiXU4Bbq0AACj/AMr/BmPVkv1rv1MW8tWPnMIfyB9fkDnFWVTw==</latexit>

Infected individuals

<latexit sha1_base64="4VGaQqki1eW+aVINnZP/V19bUxk=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hd0gPm4BL16ECOYByRJmZ3uTMbOzy8ysEEL+wYsHRbz6P978GyfJHjSxoKGo6qa7K0gF18Z1v52V1bX1jc3CVnF7Z3dvv3Rw2NRJphg2WCIS1Q6oRsElNgw3AtupQhoHAlvB8Gbqt55QaZ7IBzNK0Y9pX/KIM2qs1Lyjeohhr1R2K+4MZJl4OSlDjnqv9NUNE5bFKA0TVOuO56bGH1NlOBM4KXYzjSllQ9rHjqWSxqj98ezaCTm1SkiiRNmShszU3xNjGms9igPbGVMz0IveVPzP62QmuvLHXKaZQcnmi6JMEJOQ6esk5AqZESNLKFPc3krYgCrKjA2oaEPwFl9eJs1qxbuonN9Xy7XrPI4CHMMJnIEHl1CDW6hDAxg8wjO8wpuTOC/Ou/Mxb11x8pkj+APn8wd3I48J</latexit>

Masked

<latexit sha1_base64="qZussSnebipQIavp7/+3aR1xQhs=">AAAB73icbVBNS8NAEN3Ur1q/qh69LBbBU0mK+HErePFYwbSFNpTNZtIu3d3E3Y1QQv+EFw+KePXvePPfuG1z0NYHA4/3ZpiZF6acaeO6305pbX1jc6u8XdnZ3ds/qB4etXWSKQo+TXiiuiHRwJkE3zDDoZsqICLk0AnHtzO/8wRKs0Q+mEkKgSBDyWJGibFS15eC6DFEg2rNrbtz4FXiFaSGCrQG1a9+lNBMgDSUE617npuaICfKMMphWulnGlJCx2QIPUslEaCDfH7vFJ9ZJcJxomxJg+fq74mcCK0nIrSdgpiRXvZm4n9eLzPxdZAzmWYGJF0sijOOTYJnz+OIKaCGTywhVDF7K6Yjogg1NqKKDcFbfnmVtBt177J+cd+oNW+KOMroBJ2ic+ShK9REd6iFfEQRR8/oFb05j86L8+58LFpLTjFzjP7A+fwBHrKQAA==</latexit>

Unmasked
<latexit sha1_base64="4VGaQqki1eW+aVINnZP/V19bUxk=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hd0gPm4BL16ECOYByRJmZ3uTMbOzy8ysEEL+wYsHRbz6P978GyfJHjSxoKGo6qa7K0gF18Z1v52V1bX1jc3CVnF7Z3dvv3Rw2NRJphg2WCIS1Q6oRsElNgw3AtupQhoHAlvB8Gbqt55QaZ7IBzNK0Y9pX/KIM2qs1Lyjeohhr1R2K+4MZJl4OSlDjnqv9NUNE5bFKA0TVOuO56bGH1NlOBM4KXYzjSllQ9rHjqWSxqj98ezaCTm1SkiiRNmShszU3xNjGms9igPbGVMz0IveVPzP62QmuvLHXKaZQcnmi6JMEJOQ6esk5AqZESNLKFPc3krYgCrKjA2oaEPwFl9eJs1qxbuonN9Xy7XrPI4CHMMJnIEHl1CDW6hDAxg8wjO8wpuTOC/Ou/Mxb11x8pkj+APn8wd3I48J</latexit>

Masked

<latexit sha1_base64="qZussSnebipQIavp7/+3aR1xQhs=">AAAB73icbVBNS8NAEN3Ur1q/qh69LBbBU0mK+HErePFYwbSFNpTNZtIu3d3E3Y1QQv+EFw+KePXvePPfuG1z0NYHA4/3ZpiZF6acaeO6305pbX1jc6u8XdnZ3ds/qB4etXWSKQo+TXiiuiHRwJkE3zDDoZsqICLk0AnHtzO/8wRKs0Q+mEkKgSBDyWJGibFS15eC6DFEg2rNrbtz4FXiFaSGCrQG1a9+lNBMgDSUE617npuaICfKMMphWulnGlJCx2QIPUslEaCDfH7vFJ9ZJcJxomxJg+fq74mcCK0nIrSdgpiRXvZm4n9eLzPxdZAzmWYGJF0sijOOTYJnz+OIKaCGTywhVDF7K6Yjogg1NqKKDcFbfnmVtBt177J+cd+oNW+KOMroBJ2ic+ShK9REd6iFfEQRR8/oFb05j86L8+58LFpLTjFzjP7A+fwBHrKQAA==</latexit>

Unmasked

Fig. S12. Viral load, daily probability and infected individuals dynamics, for the scenario of 5 minutes breaks between meetings
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Modeling testing442

In this section we consider an extension of the baseline model in the main manuscript to include testing. We443

assume infected individuals are tested and isolated after being identified (Q), until the infected individuals444

recover. The model incorporating testing becomes445

Sn
j+1 = (1 − P n

j (T )) Sn
j + λP Rn

j

In
j+1 = P n

j (T ) Sn
j + (1 − ϕP )(1 − Ptest) In

j

Rn
j+1 = (1 − λP ) Rn

j + ϕP (In
j + Qn

j )
Qn

j+1 = (1 − ϕP )PtestI
n
j + (1 − ϕP )Qn

j

Sm
j+1 = (1 − P m

j (T )) Sm
j + λP Rm

j

Im
j+1 = P m

j (T ) Sm
j + (1 − ϕP )(1 − Ptest) Im

j

Rm
j+1 = (1 − λP ) Rm

j + ϕP (Im
j + Qm

j )
Qm

j+1 = (1 − ϕP )PtestI
m
j + (1 − ϕP )Qm

j

[35]446

Notice that, in the absence of testing (Ptest = 0) model Eq. (36) reduces to the baseline model (7) in the447

main manuscript.448
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<latexit sha1_base64="WVVowJ4Ku8x0KQZ9rO87O5ZCrHY=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BItQL2W3iB+3gh48VmhtYbuUbJptQ5PNkswKZenP8OJBEa/+Gm/+G9N2D9r6YODx3gwz88JEcAOu++0U1tY3NreK26Wd3b39g/Lh0aNRqaasTZVQuhsSwwSPWRs4CNZNNCMyFKwTjm9nfueJacNV3IJJwgJJhjGPOCVgJb/FJcPVOzIx5/1yxa25c+BV4uWkgnI0++Wv3kDRVLIYqCDG+J6bQJARDZwKNi31UsMSQsdkyHxLYyKZCbL5yVN8ZpUBjpS2FQOeq78nMiKNmcjQdkoCI7PszcT/PD+F6DrIeJykwGK6WBSlAoPCs//xgGtGQUwsIVRzeyumI6IJBZtSyYbgLb+8Sh7rNe+ydvFQrzRu8jiK6ASdoiry0BVqoHvURG1EkULP6BW9OeC8OO/Ox6K14OQzx+gPnM8fG6WQdw==</latexit>

Time (Days)
<latexit sha1_base64="WVVowJ4Ku8x0KQZ9rO87O5ZCrHY=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BItQL2W3iB+3gh48VmhtYbuUbJptQ5PNkswKZenP8OJBEa/+Gm/+G9N2D9r6YODx3gwz88JEcAOu++0U1tY3NreK26Wd3b39g/Lh0aNRqaasTZVQuhsSwwSPWRs4CNZNNCMyFKwTjm9nfueJacNV3IJJwgJJhjGPOCVgJb/FJcPVOzIx5/1yxa25c+BV4uWkgnI0++Wv3kDRVLIYqCDG+J6bQJARDZwKNi31UsMSQsdkyHxLYyKZCbL5yVN8ZpUBjpS2FQOeq78nMiKNmcjQdkoCI7PszcT/PD+F6DrIeJykwGK6WBSlAoPCs//xgGtGQUwsIVRzeyumI6IJBZtSyYbgLb+8Sh7rNe+ydvFQrzRu8jiK6ASdoiry0BVqoHvURG1EkULP6BW9OeC8OO/Ox6K14OQzx+gPnM8fG6WQdw==</latexit>

Time (Days)

<latexit sha1_base64="jDtsays/4LnZwzHTj/71e1B7mq0=">AAACAnicbVDLSgMxFM34rPU16krcBFuhbspM8bURim5cVugL2qFk0rQNzWSG5I5QhuLGX3HjQhG3foU7/8a0nYW2Hrhwcs695N7jR4JrcJxva2l5ZXVtPbOR3dza3tm19/brOowVZTUailA1faKZ4JLVgINgzUgxEviCNfzh7cRvPDCleSirMIqYF5C+5D1OCRipYx9WmQYu+7iQjzoJmMf42im65/nTjp1zis4UeJG4KcmhFJWO/dXuhjQOmAQqiNYt14nAS4gCTgUbZ9uxZhGhQ9JnLUMlCZj2kukJY3xilC7uhcqUBDxVf08kJNB6FPimMyAw0PPeRPzPa8XQu/ISLqMYmKSzj3qxwBDiSR64yxWjIEaGEKq42RXTAVGEgkkta0Jw509eJPVS0b0ont2XcuWbNI4MOkLHqIBcdInK6A5VUA1R9Iie0St6s56sF+vd+pi1LlnpzAH6A+vzB96plcs=</latexit>

Testing (ptest = 0.15)
<latexit sha1_base64="4r3yYyTrbLwpcOXdVe9UFUwNacY=">AAAB8XicbVDLSgMxFM34rPVVdekmWARXZaaIuiy6cSUV7APboWTSO21oJjMkd4Qy9C/cuFDErX/jzr8xbWehrQcCh3PuJfecIJHCoOt+Oyura+sbm4Wt4vbO7t5+6eCwaeJUc2jwWMa6HTADUihooEAJ7UQDiwIJrWB0M/VbT6CNiNUDjhPwIzZQIhScoZUe72KKYFCoQa9UdivuDHSZeDkpkxz1Xumr2495GoFCLpkxHc9N0M+YRsElTIrd1EDC+IgNoGOpYhEYP5tdPKGnVunTMNb2KaQz9fdGxiJjxlFgJyOGQ7PoTcX/vE6K4ZWfCZWkCIrPPwpTSdEGtfFpX2jgKMeWMK6FvZXyIdOMoy2paEvwFiMvk2a14l1Uzu+r5dp1XkeBHJMTckY8cklq5JbUSYNwosgzeSVvjnFenHfnYz664uQ7R+QPnM8fZ3eQwA==</latexit>

No testing

<latexit sha1_base64="0QQU6qrErsOkbR3d4fK2Qfzjphc=">AAAB73icbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Vj0orcK9gPaUDabTbt0s4m7E6GU/gkvHhTx6t/x5r9x2+agrQ8GHu/NMDMvSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsmiTTjDdYIhPdDqjhUijeQIGSt1PNaRxI3gqGN1O/9cS1EYl6wFHK/Zj2lYgEo2il9p1JJEUe9kplt+LOQJaJl5My5Kj3Sl/dMGFZzBUySY3peG6K/phqFEzySbGbGZ5SNqR93rFU0Zgbfzy7d0JOrRKSKNG2FJKZ+ntiTGNjRnFgO2OKA7PoTcX/vE6G0ZU/FirNkCs2XxRlkmBCps+TUGjOUI4soUwLeythA6opQxtR0YbgLb68TJrVindROb+vlmvXeRwFOIYTOAMPLqEGt1CHBjCQ8Ayv8OY8Oi/Ou/Mxb11x8pkj+APn8wcct5AG</latexit>

Isolated

<latexit sha1_base64="4VGaQqki1eW+aVINnZP/V19bUxk=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hd0gPm4BL16ECOYByRJmZ3uTMbOzy8ysEEL+wYsHRbz6P978GyfJHjSxoKGo6qa7K0gF18Z1v52V1bX1jc3CVnF7Z3dvv3Rw2NRJphg2WCIS1Q6oRsElNgw3AtupQhoHAlvB8Gbqt55QaZ7IBzNK0Y9pX/KIM2qs1Lyjeohhr1R2K+4MZJl4OSlDjnqv9NUNE5bFKA0TVOuO56bGH1NlOBM4KXYzjSllQ9rHjqWSxqj98ezaCTm1SkiiRNmShszU3xNjGms9igPbGVMz0IveVPzP62QmuvLHXKaZQcnmi6JMEJOQ6esk5AqZESNLKFPc3krYgCrKjA2oaEPwFl9eJs1qxbuonN9Xy7XrPI4CHMMJnIEHl1CDW6hDAxg8wjO8wpuTOC/Ou/Mxb11x8pkj+APn8wd3I48J</latexit>

Masked

<latexit sha1_base64="qZussSnebipQIavp7/+3aR1xQhs=">AAAB73icbVBNS8NAEN3Ur1q/qh69LBbBU0mK+HErePFYwbSFNpTNZtIu3d3E3Y1QQv+EFw+KePXvePPfuG1z0NYHA4/3ZpiZF6acaeO6305pbX1jc6u8XdnZ3ds/qB4etXWSKQo+TXiiuiHRwJkE3zDDoZsqICLk0AnHtzO/8wRKs0Q+mEkKgSBDyWJGibFS15eC6DFEg2rNrbtz4FXiFaSGCrQG1a9+lNBMgDSUE617npuaICfKMMphWulnGlJCx2QIPUslEaCDfH7vFJ9ZJcJxomxJg+fq74mcCK0nIrSdgpiRXvZm4n9eLzPxdZAzmWYGJF0sijOOTYJnz+OIKaCGTywhVDF7K6Yjogg1NqKKDcFbfnmVtBt177J+cd+oNW+KOMroBJ2ic+ShK9REd6iFfEQRR8/oFb05j86L8+58LFpLTjFzjP7A+fwBHrKQAA==</latexit>

Unmasked

<latexit sha1_base64="WVVowJ4Ku8x0KQZ9rO87O5ZCrHY=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BItQL2W3iB+3gh48VmhtYbuUbJptQ5PNkswKZenP8OJBEa/+Gm/+G9N2D9r6YODx3gwz88JEcAOu++0U1tY3NreK26Wd3b39g/Lh0aNRqaasTZVQuhsSwwSPWRs4CNZNNCMyFKwTjm9nfueJacNV3IJJwgJJhjGPOCVgJb/FJcPVOzIx5/1yxa25c+BV4uWkgnI0++Wv3kDRVLIYqCDG+J6bQJARDZwKNi31UsMSQsdkyHxLYyKZCbL5yVN8ZpUBjpS2FQOeq78nMiKNmcjQdkoCI7PszcT/PD+F6DrIeJykwGK6WBSlAoPCs//xgGtGQUwsIVRzeyumI6IJBZtSyYbgLb+8Sh7rNe+ydvFQrzRu8jiK6ASdoiry0BVqoHvURG1EkULP6BW9OeC8OO/Ox6K14OQzx+gPnM8fG6WQdw==</latexit>

Time (Days)

Fig. S13. Disease dynamics of group meetings assuming a single meeting during multiple days, for the scenario of no testing and testing probability Ptest = 0.15.

The impact of including a testing strategy is shown in the dynamics of the viral load attained over meetings,449

by reducing the number of infected individuals shedding virus.450

Steady state when all or none wear masks. In these extreme scenarios, and using a linear approximation451

for the probability of infection, the model Eq. (36) becomes452

Sj+1 = (1 − ωIj) Sj + λP Rj

Ij+1 = ωIj Sj + (1 − ϕP )(1 − Ptest) Ij

Rj+1 = (1 − λP ) Rj + ϕP (Ij + Qj)
Qj+1 = (1 − ϕP )PtestIj + (1 − ϕP )Qj

[36]453

The non-trivial steady state of this model is given by454
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[37]455
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where φ = ϕ + ptest(1 − ϕ). Notice that, the non-trivial steady state is meaningful whenever G − φ/ω > 0,456

that is the threshold condition for an epidemic to propagate is given by R0(ptest) = G ω
1−(1−ptest)(1−ϕ) .457

Which in the absence of testing ptest = 0, it reduces to the threshold condition of our baseline SIR model458

R0 = Gω
ϕ
.459

Here we show simulations for the scenario of hosting a single meeting during multiple days, where the460

model formulation includes the role of testing.461

<latexit sha1_base64="aAo/gevfeW0INiU0MaSa3CG0ns0=">AAAB/XicbVDJSgNBEO2JW4zbuNy8NIaApzATXG8BLx4jmAWSIfR0apIm3T1Dd48QQ/BXvHhQxKv/4c2/sZPMQRMfFDzeq6KqXphwpo3nfTu5ldW19Y38ZmFre2d3z90/aOg4VRTqNOaxaoVEA2cS6oYZDq1EAREhh2Y4vJn6zQdQmsXy3owSCATpSxYxSoyVuu7RudcpYUH0ENNY2I1EUui6Ra/szYCXiZ+RIspQ67pfnV5MUwHSUE60bvteYoIxUYZRDpNCJ9WQEDokfWhbKokAHYxn109wySo9HMXKljR4pv6eGBOh9UiEtlMQM9CL3lT8z2unJroKxkwmqQFJ54uilGMT42kUuMcUUMNHlhCqmL0V0wFRhBobWMGG4C++vEwalbJ/UT67qxSr11kceXSMTtAp8tElqqJbVEN1RNEjekav6M15cl6cd+dj3ppzsplD9AfO5w8g9ZRe</latexit>

50% mask compliance
<latexit sha1_base64="dTpxObD/ytOiBbEtHGueyWs28dQ=">AAAB/XicbVDJSgNBEO2JW4zbuNy8NIaApzATXG8BLx4jmAWSIfR0apIm3T1Dd48QQ/BXvHhQxKv/4c2/sZPMQRMfFDzeq6KqXphwpo3nfTu5ldW19Y38ZmFre2d3z90/aOg4VRTqNOaxaoVEA2cS6oYZDq1EAREhh2Y4vJn6zQdQmsXy3owSCATpSxYxSoyVuu5R5bxTwoLoIaaxsBuJpNB1i17ZmwEvEz8jRZSh1nW/Or2YpgKkoZxo3fa9xARjogyjHCaFTqohIXRI+tC2VBIBOhjPrp/gklV6OIqVLWnwTP09MSZC65EIbacgZqAXvan4n9dOTXQVjJlMUgOSzhdFKccmxtMocI8poIaPLCFUMXsrpgOiCDU2sIINwV98eZk0KmX/onx2VylWr7M48ugYnaBT5KNLVEW3qIbqiKJH9Ixe0Zvz5Lw4787HvDXnZDOH6A+czx8kHpRg</latexit>

25% mask compliance

<latexit sha1_base64="TMiGFiRmTce69MbHGHQMv1/W8kQ=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKewG8XELePGYQF6QLGF20puMmZ1dZmaFEPIFXjwo4tVP8ubfOEn2oIkFDUVVN91dQSK4Nq777eQ2Nre2d/K7hb39g8Oj4vFJS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj+7nffkKleSwbZpKgH9Gh5CFn1Fip3ugXS27ZXYCsEy8jJchQ6xe/eoOYpRFKwwTVuuu5ifGnVBnOBM4KvVRjQtmYDrFrqaQRan+6OHRGLqwyIGGsbElDFurviSmNtJ5Ege2MqBnpVW8u/ud1UxPe+lMuk9SgZMtFYSqIicn8azLgCpkRE0soU9zeStiIKsqMzaZgQ/BWX14nrUrZuy5f1Sul6l0WRx7O4BwuwYMbqMID1KAJDBCe4RXenEfnxXl3PpatOSebOYU/cD5/AK9CjNY=</latexit>

T

<latexit sha1_base64="2kcao7w1qBT3nHnvHW68fA23XGg=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEYwTwgWcLsZDYZMju7zvQKYclPePGgiFd/x5t/4yTZgyYWNBRV3XR3BYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDvz209cGxGrB5wk3I/oUIlQMIpW6iT9DLnBab9ccavuHGSVeDmpQI5Gv/zVG8QsjbhCJqkxXc9N0M+oRsEkn5Z6qeEJZWM65F1LFY248bP5vVNyZpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/9TKgkRa7YYlGYSoIxmT1PBkJzhnJiCWVa2FsJG1FNGdqISjYEb/nlVdK6qHqX1dp9rVK/yeMowgmcwjl4cAV1uIMGNIGBhGd4hTfn0Xlx3p2PRWvByWeO4Q+czx+X+JBR</latexit>ptest

<latexit sha1_base64="TMiGFiRmTce69MbHGHQMv1/W8kQ=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKewG8XELePGYQF6QLGF20puMmZ1dZmaFEPIFXjwo4tVP8ubfOEn2oIkFDUVVN91dQSK4Nq777eQ2Nre2d/K7hb39g8Oj4vFJS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj+7nffkKleSwbZpKgH9Gh5CFn1Fip3ugXS27ZXYCsEy8jJchQ6xe/eoOYpRFKwwTVuuu5ifGnVBnOBM4KvVRjQtmYDrFrqaQRan+6OHRGLqwyIGGsbElDFurviSmNtJ5Ege2MqBnpVW8u/ud1UxPe+lMuk9SgZMtFYSqIicn8azLgCpkRE0soU9zeStiIKsqMzaZgQ/BWX14nrUrZuy5f1Sul6l0WRx7O4BwuwYMbqMID1KAJDBCe4RXenEfnxXl3PpatOSebOYU/cD5/AK9CjNY=</latexit>

T

<latexit sha1_base64="2kcao7w1qBT3nHnvHW68fA23XGg=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEYwTwgWcLsZDYZMju7zvQKYclPePGgiFd/x5t/4yTZgyYWNBRV3XR3BYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDvz209cGxGrB5wk3I/oUIlQMIpW6iT9DLnBab9ccavuHGSVeDmpQI5Gv/zVG8QsjbhCJqkxXc9N0M+oRsEkn5Z6qeEJZWM65F1LFY248bP5vVNyZpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/9TKgkRa7YYlGYSoIxmT1PBkJzhnJiCWVa2FsJG1FNGdqISjYEb/nlVdK6qHqX1dp9rVK/yeMowgmcwjl4cAV1uIMGNIGBhGd4hTfn0Xlx3p2PRWvByWeO4Q+czx+X+JBR</latexit>ptest

<latexit sha1_base64="6cbh3kCmbfnPrLF1qC8EANNtWdo=">AAAB73icbVDLSgMxFL3js9ZX1aWbYBFclZki6rLoRncV7APaoWQyd9rQTGZMMkIp/Qk3LhRx6++4829M21lo64HA4Zx7yT0nSAXXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1EmmGDZYIhLVDqhGwSU2DDcC26lCGgcCW8HwZuq3nlBpnsgHM0rRj2lf8ogzaqzUvpMRMoNhr1R2K+4MZJl4OSlDjnqv9NUNE5bFKA0TVOuO56bGH1NlOBM4KXYzjSllQ9rHjqWSxqj98ezeCTm1SkiiRNknDZmpvzfGNNZ6FAd2MqZmoBe9qfif18lMdOWPuUwzg5LNP4oyQUxCpuFJyJWNK0aWUKa4vZWwAVXUVqB00ZbgLUZeJs1qxbuonN9Xy7XrvI4CHMMJnIEHl1CDW6hDAxgIeIZXeHMenRfn3fmYj644+c4R/IHz+QP/e4/z</latexit>

Infected
<latexit sha1_base64="6cbh3kCmbfnPrLF1qC8EANNtWdo=">AAAB73icbVDLSgMxFL3js9ZX1aWbYBFclZki6rLoRncV7APaoWQyd9rQTGZMMkIp/Qk3LhRx6++4829M21lo64HA4Zx7yT0nSAXXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1EmmGDZYIhLVDqhGwSU2DDcC26lCGgcCW8HwZuq3nlBpnsgHM0rRj2lf8ogzaqzUvpMRMoNhr1R2K+4MZJl4OSlDjnqv9NUNE5bFKA0TVOuO56bGH1NlOBM4KXYzjSllQ9rHjqWSxqj98ezeCTm1SkiiRNknDZmpvzfGNNZ6FAd2MqZmoBe9qfif18lMdOWPuUwzg5LNP4oyQUxCpuFJyJWNK0aWUKa4vZWwAVXUVqB00ZbgLUZeJs1qxbuonN9Xy7XrvI4CHMMJnIEHl1CDW6hDAxgIeIZXeHMenRfn3fmYj644+c4R/IHz+QP/e4/z</latexit>

Infected

Fig. S14. Trade-off between testing (ptest), and meeting length (T ), on the cumulative number of secondary cases produced in 60 days having a single meeting, for the
scenarios of 50% and 25% mask compliance.

Figure S14 suggest that, for meetings longer than 30 minutes, for each increment on the meeting time of462

around 10 minutes, it would require to increase the testing and isolation probability of infected individuals463

by around 5%, in order to get similar number of cumulative cases during the 60 days of meetings.464

<latexit sha1_base64="2kcao7w1qBT3nHnvHW68fA23XGg=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEYwTwgWcLsZDYZMju7zvQKYclPePGgiFd/x5t/4yTZgyYWNBRV3XR3BYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDvz209cGxGrB5wk3I/oUIlQMIpW6iT9DLnBab9ccavuHGSVeDmpQI5Gv/zVG8QsjbhCJqkxXc9N0M+oRsEkn5Z6qeEJZWM65F1LFY248bP5vVNyZpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/9TKgkRa7YYlGYSoIxmT1PBkJzhnJiCWVa2FsJG1FNGdqISjYEb/nlVdK6qHqX1dp9rVK/yeMowgmcwjl4cAV1uIMGNIGBhGd4hTfn0Xlx3p2PRWvByWeO4Q+czx+X+JBR</latexit>ptest

<latexit sha1_base64="eb7/LO1z7qLqa63sHMCLRr4HI4k=">AAAB8XicbVDLSgMxFL3xWeur6tJNsAiuykzxuSu4cVnBPrAdSibNtKFJZkgyQhn6F25cKOLWv3Hn35i2s9DWA4HDOfeSe06YCG6s532jldW19Y3NwlZxe2d3b790cNg0caopa9BYxLodEsMEV6xhuRWsnWhGZChYKxzdTv3WE9OGx+rBjhMWSDJQPOKUWCc9XnhYcpVaZnqlslfxZsDLxM9JGXLUe6Wvbj+mqWTKUkGM6fheYoOMaMupYJNiNzUsIXREBqzjqCKSmSCbXTzBp07p4yjW7imLZ+rvjYxIY8YydJOS2KFZ9Kbif14ntdF1kHGVuEyKzj+KUoFtjKfxcZ9rRq0YO0Ko5u5WTIdEE2pdSUVXgr8YeZk0qxX/snJ+Xy3XbvI6CnAMJ3AGPlxBDe6gDg2goOAZXuENGfSC3tHHfHQF5TtH8Afo8wfm/JBm</latexit>

50 minutes
<latexit sha1_base64="6cbh3kCmbfnPrLF1qC8EANNtWdo=">AAAB73icbVDLSgMxFL3js9ZX1aWbYBFclZki6rLoRncV7APaoWQyd9rQTGZMMkIp/Qk3LhRx6++4829M21lo64HA4Zx7yT0nSAXXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1EmmGDZYIhLVDqhGwSU2DDcC26lCGgcCW8HwZuq3nlBpnsgHM0rRj2lf8ogzaqzUvpMRMoNhr1R2K+4MZJl4OSlDjnqv9NUNE5bFKA0TVOuO56bGH1NlOBM4KXYzjSllQ9rHjqWSxqj98ezeCTm1SkiiRNknDZmpvzfGNNZ6FAd2MqZmoBe9qfif18lMdOWPuUwzg5LNP4oyQUxCpuFJyJWNK0aWUKa4vZWwAVXUVqB00ZbgLUZeJs1qxbuonN9Xy7XrvI4CHMMJnIEHl1CDW6hDAxgIeIZXeHMenRfn3fmYj644+c4R/IHz+QP/e4/z</latexit>

Infected

<latexit sha1_base64="mcbuxDXTW9QgPzCOHFrdFyHodyI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtIvV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP3QeM/Q==</latexit>p

<latexit sha1_base64="2kcao7w1qBT3nHnvHW68fA23XGg=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEYwTwgWcLsZDYZMju7zvQKYclPePGgiFd/x5t/4yTZgyYWNBRV3XR3BYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDvz209cGxGrB5wk3I/oUIlQMIpW6iT9DLnBab9ccavuHGSVeDmpQI5Gv/zVG8QsjbhCJqkxXc9N0M+oRsEkn5Z6qeEJZWM65F1LFY248bP5vVNyZpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/9TKgkRa7YYlGYSoIxmT1PBkJzhnJiCWVa2FsJG1FNGdqISjYEb/nlVdK6qHqX1dp9rVK/yeMowgmcwjl4cAV1uIMGNIGBhGd4hTfn0Xlx3p2PRWvByWeO4Q+czx+X+JBR</latexit>ptest

<latexit sha1_base64="BdX/plk6KGrWrD+vf9p7kLxLe5g=">AAAB8nicbVDLSgMxFL3js9ZX1aWbYBFclZkiPnYFNy4r2AdMh5JJM21oHkOSEcrQz3DjQhG3fo07/8a0nYW2HggczrmX3HPilDNjff/bW1vf2NzaLu2Ud/f2Dw4rR8dtozJNaIsornQ3xoZyJmnLMstpN9UUi5jTTjy+m/mdJ6oNU/LRTlIaCTyULGEEWyeFQd1HgsnMUtOvVP2aPwdaJUFBqlCg2a989QaKZIJKSzg2Jgz81EY51pYRTqflXmZoiskYD2noqMSCmiifnzxF504ZoERp96RFc/X3Ro6FMRMRu0mB7cgsezPxPy/MbHIT5UymLpMki4+SjCOr0Cw/GjBNieUTRzDRzN2KyAhrTKxrqexKCJYjr5J2vRZc1S4f6tXGbVFHCU7hDC4ggGtowD00oQUEFDzDK7x51nvx3r2PxeiaV+ycwB94nz9TiJCe</latexit>

120 minutes
<latexit sha1_base64="6cbh3kCmbfnPrLF1qC8EANNtWdo=">AAAB73icbVDLSgMxFL3js9ZX1aWbYBFclZki6rLoRncV7APaoWQyd9rQTGZMMkIp/Qk3LhRx6++4829M21lo64HA4Zx7yT0nSAXXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1EmmGDZYIhLVDqhGwSU2DDcC26lCGgcCW8HwZuq3nlBpnsgHM0rRj2lf8ogzaqzUvpMRMoNhr1R2K+4MZJl4OSlDjnqv9NUNE5bFKA0TVOuO56bGH1NlOBM4KXYzjSllQ9rHjqWSxqj98ezeCTm1SkiiRNknDZmpvzfGNNZ6FAd2MqZmoBe9qfif18lMdOWPuUwzg5LNP4oyQUxCpuFJyJWNK0aWUKa4vZWwAVXUVqB00ZbgLUZeJs1qxbuonN9Xy7XrvI4CHMMJnIEHl1CDW6hDAxgIeIZXeHMenRfn3fmYj644+c4R/IHz+QP/e4/z</latexit>

Infected

<latexit sha1_base64="mcbuxDXTW9QgPzCOHFrdFyHodyI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZtIvV9yqOwdZJV5OKpCj0S9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukfVH1Lqu1Zq1Sv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucP3QeM/Q==</latexit>p

Fig. S15. Trade-off between testing (ptest), and mask compliance (d), on the cumulative number of secondary cases produced in 60 days having a single meeting, for the
scenarios of meeting lengths of 50 and 120 minutes.

Figure S15 shows that the trade-off between testing/isolation and mask compliance follows a linear-like465

relationship. Moreover, our simulations show that that the trade-off between these control measures depends466

on the meeting length (T ). For short meetings (50 minutes length), reducing 20% mask compliance would467

require to increase around 10% the probability of detecting and isolating infected individuals. In counterpart,468

for long meetings (120 minutes length), a reduction of 20% mask compliance would require to increase469

around 20% testing.470

Finally, in this scenario we explore the trade-off between inter-meetings break times and testing.471
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<latexit sha1_base64="TYf9Cq3Y1acca0rfXxZ/UMEFNgw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48V7Qe0oWy2m3bpZhN2J0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh6CP/XLFrbpzkFXi5aQCORr98ldvELM04gqZpMZ0PTdBP6MaBZN8WuqlhieUjemQdy1VNOLGz+anTsmZVQYkjLUthWSu/p7IaGTMJApsZ0RxZJa9mfif100xvPYzoZIUuWKLRWEqCcZk9jcZCM0ZyokllGlhbyVsRDVlaNMp2RC85ZdXSeui6l1Wa/e1Sv0mj6MIJ3AK5+DBFdThDhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzifP1KmjdY=</latexit>

bt
<latexit sha1_base64="TYf9Cq3Y1acca0rfXxZ/UMEFNgw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48V7Qe0oWy2m3bpZhN2J0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh6CP/XLFrbpzkFXi5aQCORr98ldvELM04gqZpMZ0PTdBP6MaBZN8WuqlhieUjemQdy1VNOLGz+anTsmZVQYkjLUthWSu/p7IaGTMJApsZ0RxZJa9mfif100xvPYzoZIUuWKLRWEqCcZk9jcZCM0ZyokllGlhbyVsRDVlaNMp2RC85ZdXSeui6l1Wa/e1Sv0mj6MIJ3AK5+DBFdThDhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzifP1KmjdY=</latexit>

bt
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Fig. S16. The trade-off between testing (ptest) and break times (bt) on the cumulative cases generated over 60 days assuming 6 daily meetings.

Figure S16 shows the non-linear trade-off between allowing break times between subsequent meetings,472

and the probability of detection/isolation of infected individuals. Notice that identifying and isolating all the473

infected individuals does not eradicate the epidemic. The reasoning behind this is that our model assumes474

only currently infected individuals are being tested, therefore newly infected individuals keep the viral475

load in the environment. Finally, our simulations suggest that, depending on the meeting length, there is476

a critical trade-off between testing and breaks time so that the number of cumulative cases dramatically477

increases. Particularly, for short meetings (50 minutes long), decreasing testing capacity by around 60%478

for a no breaks scenario, would be balanced by having breaks time of around 20 minutes. In counterpart,479

for long meetings (120 minutes long), the trade-off translates into a testing reduction of 40% of testing by480

increasing the break time to 20 minutes.481

More complex epidemic models482

In this section we show that the proposed framework can be coupled with more complex epidemic models.483

Specifically, we incorporate the role of exposed (pre-symptomatic individuals) and asymptomatic individuals484

in order to illustrate our modeling framework. The results of expanding the baseline SIR model to include485

exposed and asymptomatic health-states are consistent with literature as expected. Consequently, we do486

not expect our results to change qualitatively — we can expect our results would change quantitatively as487

different epidemic models are formulated.488

Summary of observations. Although exposed individuals might exhibit a reduced viral shedding relative to489

symptomatic ones, incorporating infectious exposed individuals in our model (SEIR model), increases the490

viral load contribution of a typical infected individual by increasing its viral shedding time. This produces491

more secondary cases and increases the effort required to contain an outbreak. In contrast, the impact of492

assuming a fraction of the infected population become asymptomatic depends on both: (i) the relative493

infectiousness of asymptomatic individuals and, (ii) the fraction of asymptomatic cases. For COVID-19, it is494

possible to argue that asymptomatic individuals would exhibit an increased likelihood of infection, however495

we assume its viral shedding in the absence of symptoms is reduced, relative to symptomatic individuals.496

Finally, it is noteworthy that, while we consider discrete-time models in this work, similar formulation can497

be used to couple different modeling frameworks like continuous-time models and/or stochastic models.498

SEIR model. Assume the within host disease progression is given by the following health-states: susceptible
(S), exposed and infectious (E), infected and infectious (I), and fully immune recovered (R) individuals.
We let the population to be composed of unmasked individuals ((1 − p)G = Sn + En + In + Rn), and
masked individuals (pG = Sm + Em + Im + Rm). Susceptible individuals become infected by inhaling the
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viral droplets exhaled by infectious exposed and symptomatic individuals. Infectious exposed individuals
(E), are assumed to have a reduced viral shedding rate εω, relative to infectious symptomatic individuals.
Following the formulation of Eq. (4), the overall virus exhalation rate is given by

v = k ( ηIm + In︸ ︷︷ ︸
Viral shedding

symptomatic ind.

+ ε(ηEm + En)︸ ︷︷ ︸
Relative viral shedding

exposed ind.

),

where η stands for the reduced virus exhalation rate for masked individuals and, ε is the relative viral load
of exposed individuals (E). Then, the infection probabilities’ linear approximations become

Pn(T ) = ω (ηIm + In + ε(ηEm + En)) and Pm(T ) = αω (ηIm + In + ε(ηEm + En)),

where masked individuals are assumed to have a reduced virus exhalation of ηω and, a reduced virus499

inhalation αω, where 0 ≤ η, α < 1. Infectious exposed individuals (E), are assumed to have a reduced500

viral shedding rate εω relative to infectious symptomatic individuals and, to become symptomatic with501

probability σ. Symptomatic individuals (I) produce a baseline viral shedding, recovering with probability502

(ϕ). Finally, immune individuals are assumed to become fully susceptible with probability (λ). The503

previously described model of disease progression is shown schematically in Figure S17 and formalized by504

the sets of equations Eq. (38) and Eq. (39).505
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Fig. S17. Susceptible, infectious exposed (pre-symptomatic), infectious symptomatic and, recovered individuals. Infectious exposed individuals are assumed to have a reduced
viral load relative to symptomatic individuals 0 ≤ ε < 1.

The disease progression among the unmasked population is described by the following set of equations,506

where the subscript tracks the evolution of states in time, while the superscript tracks the population mask507

usage508

(1 − p)G = Sn
j + En

j + In
j + Rn

j ,

Sn
j+1 =

(
1 − ω

(
η Im

j + In
j + ε(ηEm

j + En
j )
))

Sn
j + λ︸︷︷︸

Waning immunity
probability

Rn
j ,

En
j+1 = ω

(
η Im

j + In
j + ε(ηEm

j + En
j )
)

︸ ︷︷ ︸
Infection

probability

Sn
j + (1 − σ)En

j ,

In
j+1 = σ︸︷︷︸

Probability of
developing symptoms

En
j + (1 − ϕ)In

j ,

Rn
j+1 = ϕ︸︷︷︸

Recovery
probability

In
j + (1 − λP )Rn

j ;

[38]509

similarly, the progression of the disease among the masked population is described by the following equations,510
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where the mask reduces the virus inhalation, re-scaling the infection probability by a factor α511

pG = Sm
j + Em

j + Im
j + Rm

j ,

Sm
j+1 =

(
1 − αω

(
η Im

j + In
j + ε(ηEm

j + En
j )
))

Sm
j + λRm

j ,

En
j+1 = α ω

(
η Im

j + In
j + ε(ηEm

j + En
j )
)
Sm

j + (1 − σ)Em
j ,

Im
j+1 = σEm

j + (1 − ϕ)Im
j .

Rm
j+1 = ϕP Im

j + (1 − λP )Rm
j .

[39]512

Steady state when all or none wear masks. Assume the extreme scenario where nobody uses masks. We513

compute the steady state by solving the system of equations {Sj = S∗, Ej = E∗, Ij = I∗, Rj = R∗}. The514

non-trivial steady state of model Eq. (38) is given by515

{S∗, E∗, I∗, R∗} =
{

σϕ

ω(σ + εϕ) ,
λϕ

φ

(
G − σϕ

ω(σ + εϕ)

)
,
λσ

φ

(
G − σϕ

ω(σ + εϕ)

)
,
σϕ

φ

(
G − σϕ

ω(σ + εϕ)

)}
.

[40]516

where φ = σϕ + λ(σ + ϕ). Furthermore, we compute the basic reproductive number by using the second517

generation matrix method, R0 = Gω
(

1
ϕ

+ ε
σ

)
. Therefore, the impact of the exposed (pre-symptomatic) and518

asymptomatic individuals on the within-meeting viral load depends on their relative viral shedding (εEω519

and εAω), and their relative incubation period (1/σ). The steady state of the scenario where everybody uses520

masks is similar, including the mask efficiency factors α and η.521
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Fig. S18. Disease eradication threshold as a function of the meeting length and the proportion of the population wearing masks, for the SIR and SEIR disease models.

Figure S18 shows the comparison of the effort needed in order to eradicate an outbreak for the SIR and522

SEIR models. We assume exposed (pre-symptomatic) individuals are 50% less infectious than symptomatic523

individuals, and an incubation period of 9 days. Notice that the presence of infectious pre-symptomatic524

individuals increases the effort needed in order to eradicate an outbreak, relative to the scenario of having525

no pre-symptomatic individuals.526

SEIAR model. Assume the within host disease progression is given by the following health-states: sus-
ceptible (S), exposed and infectious (E), infected and infectious (I), infectious asymptomatic (A), and
fully immune recovered (R) individuals. Similar to the previous model we assume the total population is
composed by unmasked and masked individuals, (1 − p)G and pG, respectively. Susceptible individuals
get infected by inhaling droplets exhaled by: (i) infectious exposed individuals (E) at a relative shedding
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rate εEω, (ii) asymptomatic infectious individuals at a relative shedding rate εAω and, (iii) infectious
individuals at a baseline rate. Similar to the previous section, we let the virus exhalation rate to become

v = k ( ηIm + In︸ ︷︷ ︸
Viral shedding

symptomatic ind.

+ ε(ηEm + En)︸ ︷︷ ︸
Relative viral shedding

exposed ind.

+ εA(ηAm + An)︸ ︷︷ ︸
Relative viral shedding

asymptomatic ind.

),

then the infection probabilities linear approximations become527

Pn(T ) = ω
(
ηIm + In + εE(ηEm + En) + εA(ηAm + An)

)
,

Pm(T ) = αω
(
ηIm + In + εE(ηEm + En) + εA(ηAm + An)

)
,

[41]528

where εE and εA are the reduced viral shedding of exposed (E) and asymptomatic individuals (A) respec-529

tively, relative to symptomatic individuals (I). The previously formulated model of disease progression is530

sketched in Figure S19 and formalized by the set of equations Eq. (42).531
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Fig. S19. Susceptible, infectious exposed (pre-symptomatic), infectious symptomatic, infectious asymptomatic and, recovered individuals. Infectious exposed and asymptomatic
individuals are assumed to have reduced viral shedding relative to symptomatic individuals, 0 ≤ εE , εA < 1, respectively.
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A. Basic reproductive number when all or none wear masks. Assume nobody wear masks, in this533

scenario the basic reproductive number becomes R0 = Gω
(

εE

σ
+ (1−l)+lεA

ϕ

)
. The first term of R0 accounts534
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for contributions from the mildly infectious individuals E, whereas the second term gives contributions535

from the infectious individuals I and, the mildly infectious individuals A.536
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SEIAR

Fig. S20. Disease eradication threshold as a function of the meeting length and the proportion of the population wearing masks; for the SIR, SEIR and SEIAR disease models
and, G = 60.

Figure S20 shows the disease eradication threshold for a group size of G = 60, as a function of both, the537

meeting length (T ) and the proportion of the population wearing masks (d). The impact of asymptomatic538

individuals with a reduced viral shedding (relative to the symptomatic individuals) is reflected on the relaxed539

effort required to eradicate an outbreak.540

SEIAR model with recruitment. Assume the within host disease progression is given by susceptible (S),541

exposed and infectious (E), infected and infectious (I), infectious asymptomatic (A), and fully immune542

recovered (R) individuals. Moreover, assume individuals might decide to leave at a given time with543

probability µ regardless of their health-status. Additionally, assume non-symptomatic individuals (S, E, R),544

are allowed to join to the group at a constant probability Λ. This might be for instance monitored by testing545

before joining. In this scenario, and following similar assumptions than for the previous SEIAR model, the546

model of disease progression among the masked/unmasked population is depicted in Figure and, formalized547

by the set of difference equations Eq. (43) and Eq. (44)548
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S
<latexit sha1_base64="mYt1lIeckboHFyKS8VHAqtej+74=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKUE8S8eIxAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c381hMqzWP5YMYJ+hEdSB5yRo2V6re9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCa3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9i7LlXqlVL3J4sjDCZzCOXhwBVW4hxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD5SXjMo=</latexit>

A

<latexit sha1_base64="sxhrtqlJFrvCaQX4o+BHfbB9UbA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKUI9BETwmYB6QLGF20puMmZ1dZmaFEPIFXjwo4tVP8ubfOEn2oIkFDUVVN91dQSK4Nq777eTW1jc2t/LbhZ3dvf2D4uFRU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWj25nfekKleSwfzDhBP6IDyUPOqLFS/a5XLLlldw6ySryMlCBDrVf86vZjlkYoDRNU647nJsafUGU4EzgtdFONCWUjOsCOpZJGqP3J/NApObNKn4SxsiUNmau/JyY00nocBbYzomaol72Z+J/XSU147U+4TFKDki0WhakgJiazr0mfK2RGjC2hTHF7K2FDqigzNpuCDcFbfnmVNC/K3mW5Uq+UqjdZHHk4gVM4Bw+uoAr3UIMGMEB4hld4cx6dF+fd+Vi05pxs5hj+wPn8AZvbjNI=</latexit>

E

<latexit sha1_base64="OHSKYgbB/bMsxIwVwwHSAv9ydVg=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKUI9BL3pLwDwgWcLspDcZMzu7zMwKIeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGtzO/9YRK81g+mHGCfkQHkoecUWOl+n2vWHLL7hxklXgZKUGGWq/41e3HLI1QGiao1h3PTYw/ocpwJnBa6KYaE8pGdIAdSyWNUPuT+aFTcmaVPgljZUsaMld/T0xopPU4CmxnRM1QL3sz8T+vk5rw2p9wmaQGJVssClNBTExmX5M+V8iMGFtCmeL2VsKGVFFmbDYFG4K3/PIqaV6UvctypV4pVW+yOPJwAqdwDh5cQRXuoAYNYIDwDK/w5jw6L86787FozTnZzDH8gfP5A6HrjNY=</latexit>

I

<latexit sha1_base64="XPMZLDoZat2V7Xs11fIzjQSqdPI=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRahHiy7UtRj0YvHCvYDumvJpmkbmmSXJKuUpf/DiwdFvPpfvPlvTNs9aOuDgcd7M8zMC2POtHHdbye3srq2vpHfLGxt7+zuFfcPmjpKFKENEvFItUOsKWeSNgwznLZjRbEIOW2Fo5up33qkSrNI3ptxTAOBB5L1GcHGSg9l78wXySn3NRsI3C2W3Io7A1omXkZKkKHeLX75vYgkgkpDONa647mxCVKsDCOcTgp+ommMyQgPaMdSiQXVQTq7eoJOrNJD/UjZkgbN1N8TKRZaj0VoOwU2Q73oTcX/vE5i+ldBymScGCrJfFE/4chEaBoB6jFFieFjSzBRzN6KyBArTIwNqmBD8BZfXibN84p3UaneVUu16yyOPBzBMZTBg0uowS3UoQEEFDzDK7w5T86L8+58zFtzTjZzCH/gfP4AayOR1Q==</latexit>

(1 � µ)l�

<latexit sha1_base64="S6FTs2FEfI3GojcFrV0MbQ8/VgM=">AAAB+3icbVBNT8JAEJ3iF+JXxaOXRmICB0lriHokevGIiSAJbch22cKG3W2zuzWShr/ixYPGePWPePPfuEAPCr5kMi/vzWRnX5gwqrTrfluFtfWNza3idmlnd2//wD4sd1ScSkzaOGax7IZIEUYFaWuqGekmkiAeMvIQjm9m/sMjkYrG4l5PEhJwNBQ0ohhpI/XtctU783laM43VfEWHHPXtilt353BWiZeTCuRo9e0vfxDjlBOhMUNK9Tw30UGGpKaYkWnJTxVJEB6jIekZKhAnKsjmt0+dU6MMnCiWpoR25urvjQxxpSY8NJMc6ZFa9mbif14v1dFVkFGRpJoIvHgoSpmjY2cWhDOgkmDNJoYgLKm51cEjJBHWJq6SCcFb/vIq6ZzXvYt6465RaV7ncRThGE6gCh5cQhNuoQVtwPAEz/AKb9bUerHerY/FaMHKd47gD6zPH45akt0=</latexit>

(1 � µ)(1 � l)�

<latexit sha1_base64="9W6W5mEAPHuoMKZo9Hi0v0h0Abk=">AAAB6nicbVBNSwMxEJ3Ur1q/qh69BIvgqexKUY9FLx4r2g9ol5JNs21okl2SrFCW/gQvHhTx6i/y5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6tJOEBZIMFY84JdZJDz2Z9ssVr+rNgVeJn5MK5Gj0y1+9QUxTyZSlghjT9b3EBhnRllPBpqVealhC6JgMWddRRSQzQTY/dYrPnDLAUaxdKYvn6u+JjEhjJjJ0nZLYkVn2ZuJ/Xje10XWQcZWklim6WBSlAtsYz/7GA64ZtWLiCKGau1sxHRFNqHXplFwI/vLLq6R1UfUvq7X7WqV+k8dRhBM4hXPw4QrqcAcNaAKFITzDK7whgV7QO/pYtBZQPnMMf4A+fwBgTI3f</latexit>µ

<latexit sha1_base64="czBxziAoqChpX+oAJwD/LQCrNYs=">AAAB7nicbVC7SgNBFL0bXzG+opY2g0GwCrsS1DJoY2ERwTwgWcLd2dlkyOzsMjMrhJCPsLFQxNbvsfNvnCRbaOKBgcM55zL3niAVXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKWTTFHWpIlIVCdAzQSXrGm4EayTKoZxIFg7GN3O/PYTU5on8tGMU+bHOJA84hSNldq9exsNsV+uuFV3DrJKvJxUIEejX/7qhQnNYiYNFah113NT409QGU4Fm5Z6mWYp0hEOWNdSiTHT/mS+7pScWSUkUaLsk4bM1d8TE4y1HseBTcZohnrZm4n/ed3MRNf+hMs0M0zSxUdRJohJyOx2EnLFqBFjS5AqbncldIgKqbENlWwJ3vLJq6R1UfUuq7WHWqV+k9dRhBM4hXPw4ArqcAcNaAKFETzDK7w5qfPivDsfi2jByWeO4Q+czx8Ok49m</latexit>

⇤
<latexit sha1_base64="czBxziAoqChpX+oAJwD/LQCrNYs=">AAAB7nicbVC7SgNBFL0bXzG+opY2g0GwCrsS1DJoY2ERwTwgWcLd2dlkyOzsMjMrhJCPsLFQxNbvsfNvnCRbaOKBgcM55zL3niAVXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKWTTFHWpIlIVCdAzQSXrGm4EayTKoZxIFg7GN3O/PYTU5on8tGMU+bHOJA84hSNldq9exsNsV+uuFV3DrJKvJxUIEejX/7qhQnNYiYNFah113NT409QGU4Fm5Z6mWYp0hEOWNdSiTHT/mS+7pScWSUkUaLsk4bM1d8TE4y1HseBTcZohnrZm4n/ed3MRNf+hMs0M0zSxUdRJohJyOx2EnLFqBFjS5AqbncldIgKqbENlWwJ3vLJq6R1UfUuq7WHWqV+k9dRhBM4hXPw4ArqcAcNaAKFETzDK7w5qfPivDsfi2jByWeO4Q+czx8Ok49m</latexit>

⇤

<latexit sha1_base64="czBxziAoqChpX+oAJwD/LQCrNYs=">AAAB7nicbVC7SgNBFL0bXzG+opY2g0GwCrsS1DJoY2ERwTwgWcLd2dlkyOzsMjMrhJCPsLFQxNbvsfNvnCRbaOKBgcM55zL3niAVXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKWTTFHWpIlIVCdAzQSXrGm4EayTKoZxIFg7GN3O/PYTU5on8tGMU+bHOJA84hSNldq9exsNsV+uuFV3DrJKvJxUIEejX/7qhQnNYiYNFah113NT409QGU4Fm5Z6mWYp0hEOWNdSiTHT/mS+7pScWSUkUaLsk4bM1d8TE4y1HseBTcZohnrZm4n/ed3MRNf+hMs0M0zSxUdRJohJyOx2EnLFqBFjS5AqbncldIgKqbENlWwJ3vLJq6R1UfUuq7WHWqV+k9dRhBM4hXPw4ArqcAcNaAKFETzDK7w5qfPivDsfi2jByWeO4Q+czx8Ok49m</latexit>

⇤

<latexit sha1_base64="czBxziAoqChpX+oAJwD/LQCrNYs=">AAAB7nicbVC7SgNBFL0bXzG+opY2g0GwCrsS1DJoY2ERwTwgWcLd2dlkyOzsMjMrhJCPsLFQxNbvsfNvnCRbaOKBgcM55zL3niAVXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKWTTFHWpIlIVCdAzQSXrGm4EayTKoZxIFg7GN3O/PYTU5on8tGMU+bHOJA84hSNldq9exsNsV+uuFV3DrJKvJxUIEejX/7qhQnNYiYNFah113NT409QGU4Fm5Z6mWYp0hEOWNdSiTHT/mS+7pScWSUkUaLsk4bM1d8TE4y1HseBTcZohnrZm4n/ed3MRNf+hMs0M0zSxUdRJohJyOx2EnLFqBFjS5AqbncldIgKqbENlWwJ3vLJq6R1UfUuq7WHWqV+k9dRhBM4hXPw4ArqcAcNaAKFETzDK7w5qfPivDsfi2jByWeO4Q+czx8Ok49m</latexit>

⇤

<latexit sha1_base64="9W6W5mEAPHuoMKZo9Hi0v0h0Abk=">AAAB6nicbVBNSwMxEJ3Ur1q/qh69BIvgqexKUY9FLx4r2g9ol5JNs21okl2SrFCW/gQvHhTx6i/y5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6tJOEBZIMFY84JdZJDz2Z9ssVr+rNgVeJn5MK5Gj0y1+9QUxTyZSlghjT9b3EBhnRllPBpqVealhC6JgMWddRRSQzQTY/dYrPnDLAUaxdKYvn6u+JjEhjJjJ0nZLYkVn2ZuJ/Xje10XWQcZWklim6WBSlAtsYz/7GA64ZtWLiCKGau1sxHRFNqHXplFwI/vLLq6R1UfUvq7X7WqV+k8dRhBM4hXPw4QrqcAcNaAKFITzDK7whgV7QO/pYtBZQPnMMf4A+fwBgTI3f</latexit>µ

<latexit sha1_base64="9W6W5mEAPHuoMKZo9Hi0v0h0Abk=">AAAB6nicbVBNSwMxEJ3Ur1q/qh69BIvgqexKUY9FLx4r2g9ol5JNs21okl2SrFCW/gQvHhTx6i/y5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6tJOEBZIMFY84JdZJDz2Z9ssVr+rNgVeJn5MK5Gj0y1+9QUxTyZSlghjT9b3EBhnRllPBpqVealhC6JgMWddRRSQzQTY/dYrPnDLAUaxdKYvn6u+JjEhjJjJ0nZLYkVn2ZuJ/Xje10XWQcZWklim6WBSlAtsYz/7GA64ZtWLiCKGau1sxHRFNqHXplFwI/vLLq6R1UfUvq7X7WqV+k8dRhBM4hXPw4QrqcAcNaAKFITzDK7whgV7QO/pYtBZQPnMMf4A+fwBgTI3f</latexit>µ

<latexit sha1_base64="9W6W5mEAPHuoMKZo9Hi0v0h0Abk=">AAAB6nicbVBNSwMxEJ3Ur1q/qh69BIvgqexKUY9FLx4r2g9ol5JNs21okl2SrFCW/gQvHhTx6i/y5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6tJOEBZIMFY84JdZJDz2Z9ssVr+rNgVeJn5MK5Gj0y1+9QUxTyZSlghjT9b3EBhnRllPBpqVealhC6JgMWddRRSQzQTY/dYrPnDLAUaxdKYvn6u+JjEhjJjJ0nZLYkVn2ZuJ/Xje10XWQcZWklim6WBSlAtsYz/7GA64ZtWLiCKGau1sxHRFNqHXplFwI/vLLq6R1UfUvq7X7WqV+k8dRhBM4hXPw4QrqcAcNaAKFITzDK7whgV7QO/pYtBZQPnMMf4A+fwBgTI3f</latexit>µ

<latexit sha1_base64="mUCXvNFCDNisvJsCrJns7kYn4d8=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRahHiy7UtRj0YvHCvYDdpeSTbNtaDZZkqxQSn+GFw+KePXXePPfmLZ70NYHA4/3ZpiZF6WcaeO6305hbX1jc6u4XdrZ3ds/KB8etbXMFKEtIrlU3QhrypmgLcMMp91UUZxEnHai0d3M7zxRpZkUj2ac0jDBA8FiRrCxkl/1LoIkOw/SIeuVK27NnQOtEi8nFcjR7JW/gr4kWUKFIRxr7XtuasIJVoYRTqelINM0xWSEB9S3VOCE6nAyP3mKzqzSR7FUtoRBc/X3xAQnWo+TyHYm2Az1sjcT//P8zMQ34YSJNDNUkMWiOOPISDT7H/WZosTwsSWYKGZvRWSIFSbGplSyIXjLL6+S9mXNu6rVH+qVxm0eRxFO4BSq4ME1NOAemtACAhKe4RXeHOO8OO/Ox6K14OQzx/AHzucPESaQew==</latexit>

(1 � µ)�

<latexit sha1_base64="mUCXvNFCDNisvJsCrJns7kYn4d8=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRahHiy7UtRj0YvHCvYDdpeSTbNtaDZZkqxQSn+GFw+KePXXePPfmLZ70NYHA4/3ZpiZF6WcaeO6305hbX1jc6u4XdrZ3ds/KB8etbXMFKEtIrlU3QhrypmgLcMMp91UUZxEnHai0d3M7zxRpZkUj2ac0jDBA8FiRrCxkl/1LoIkOw/SIeuVK27NnQOtEi8nFcjR7JW/gr4kWUKFIRxr7XtuasIJVoYRTqelINM0xWSEB9S3VOCE6nAyP3mKzqzSR7FUtoRBc/X3xAQnWo+TyHYm2Az1sjcT//P8zMQ34YSJNDNUkMWiOOPISDT7H/WZosTwsSWYKGZvRWSIFSbGplSyIXjLL6+S9mXNu6rVH+qVxm0eRxFO4BSq4ME1NOAemtACAhKe4RXeHOO8OO/Ox6K14OQzx/AHzucPESaQew==</latexit>

(1 � µ)�

<latexit sha1_base64="fdts3kEhSgyttynlqprPr4WkZ8E=">AAACFHicbVDLSsNAFJ3UV62vqEs3wSK0qCWRoi6rIrisYB/QhDKZ3tShM0mYmRRK6Ue48VfcuFDErQt3/o3TNgvbeuDCmXPuZe49fsyoVLb9Y2SWlldW17LruY3Nre0dc3evLqNEEKiRiEWi6WMJjIZQU1QxaMYCMPcZNPzezdhv9EFIGoUPahCDx3E3pAElWGmpbR4XnFOXJ8WCG3Ho4hO3jwXEkjJt3s68roptM2+X7AmsReKkJI9SVNvmt9uJSMIhVIRhKVuOHStviIWihMEo5yYSYkx6uAstTUPMQXrDyVEj60grHSuIhK5QWRP178QQcykH3NedHKtHOe+Nxf+8VqKCS29IwzhREJLpR0HCLBVZ44SsDhVAFBtogomgeleLPGKBidI55nQIzvzJi6R+VnLOS+X7cr5yncaRRQfoEBWQgy5QBd2hKqohgp7QC3pD78az8Wp8GJ/T1oyRzuyjGRhfv3Uend8=</latexit>

(1 � µ)(!, "E , "A)

Fig. S21. Susceptible, infectious exposed (pre-symptomatic), infectious symptomatic, infectious asymptomatic and, recovered individuals. Infectious exposed and asymptomatic
individuals are assumed to have reduced viral shedding relative to symptomatic individuals, 0 ≤ εE , εA < 1, respectively. Moreover, constant recruitment into non-
symptomatic health-states and, leaving rate regardless individuals’ health states are assumed.
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(1 − p)G = Sn
j + En

j + In
j + An

j + Rn
j ,

Sn
j+1 = Λ︸︷︷︸
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joining
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keep meeting
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(
η Im
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j + εE(ηEm

j + En
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))
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j
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j ,
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η Im
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j + εE(ηEm

j + En
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︸ ︷︷ ︸
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Sn
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En
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j ,
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En
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j ,
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(In
j + An

j ) + (1 − µ)(1 − λP )Rn
j .

[43]

549

Similarly, the progression of the disease among the masked population is described by the following550

analogous equations, where the mask reduces the virus inhalation, re-scaling the infection probability by a551

factor α552

pG = Sm
j + Em

j + Im
j + Am

j + Rm
j ,

Sm
j+1 = Λ + (1 − µ)

(
1 − αω

(
η Im

j + In
j + εE(ηEm

j + En
j ) + εA(ηAm + An)

))
Sm

j + λRm
j ,

Em
j+1 = Λ + (1 − µ)αω

(
η Im

j + In
j + εE(ηEm

j + En
j ) + εA(ηAm + An)

)
Sm

j + (1 − µ)(1 − σ)Em
j ,

Im
j+1 = (1 − µ)(1 − l)σEm

j + (1 − µ)(1 − ϕ)Im
j ,

Am
j+1 = Λ + (1 − µ)lσEm

j + (1 − µ)(1 − ϕ)Am
j ,

Rm
j+1 = Λ + (1 − µ)ϕ(Im

j + Am
j ) + (1 − µ)(1 − λ)Rm

j .

[44]

553

In this formulation, the total group size is not constant and, the total group size follows the difference554

equation555

Gj+1 = 8Λ + (1 − µ)Gj [45]556

which implies an asymptotically constant total group size (19). By solving Eq. (45), the group size is given557

by limj→∞ Gj = 8Λ
µ

.558

Case studies559

In this section we illustrate the value of our framework in addressing different room types. Following (13), we560

study three scenarios of contagion: (i) a typical American classroom, with an occupancy of 20 individuals561
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and a volume of V = 10595 ft3, meeting during 6 hours; (ii) long-term care facilities, which in New York562

City are required to host a maximum of 3 persons in a shared room with a volume of V = 1890 ft3; and,563

(iii) the Skagit valley choir super-spreading event, which is reported to have happened in a room hosting564

61 during a 2.5 hrs. We assume the individuals meeting exhibit different virus shedding rates, where the565

baseline virus shedding rate (k = 1), correspond to individuals breathing at rest. Individuals speaking show566

an increment of the shedding rate or infection quanta of 300% at the intermediate activity level, while at the567

high activity level there is an increment of 800% for intermediate speech.568

Classroom. We assume the scenario of a classroom with occupancy of 19 students and a teacher, meeting569

during a week. For our baseline simulations we assumed 50% of the group use masks (p = 0.5), but we570

explore the impact of varying both, mask usage and the break time. We assume the break time corresponds571

to recess during which the room is empty and cleaning through a ventilation system during 30 minutes. Our572

selected simulations show the disease dynamics within a classroom for low activity level (breathing at rest),573

medium activity level (quiet speech) and, high activity (intermediate speech); these correspond to 8.8, 29574

and 72 infection quanta /m3 exhaled air (13).575

<latexit sha1_base64="jSYWend3qESCLddZ4Kf+8FAUjUE=">AAAB+HicbVDLSsNAFJ34rPXRqEs3g0VwVZIi6rLoxo1QwT6gDWUymbRDZyZhHoUY+iVuXCji1k9x5984bbPQ1gMXDufcy733hCmjSnvet7O2vrG5tV3aKe/u7R9U3MOjtkqMxKSFE5bIbogUYVSQlqaakW4qCeIhI51wfDvzOxMiFU3Eo85SEnA0FDSmGGkrDdzKPYmo4RBhTSdUZwO36tW8OeAq8QtSBQWaA/erHyXYcCI0Zkipnu+lOsiR1BQzMi33jSIpwmM0JD1LBeJEBfn88Ck8s0oE40TaEhrO1d8TOeJKZTy0nRzpkVr2ZuJ/Xs/o+DrIqUiNJgIvFsWGQZ3AWQowopJgzTJLEJbU3grxCEmbgs2qbEPwl19eJe16zb+sXTzUq42bIo4SOAGn4Bz44Ao0wB1oghbAwIBn8ArenCfnxXl3Phata04xcwz+wPn8AdRhkzY=</latexit>
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<latexit sha1_base64="bDXjH2LlvFVkFXVffZU+ZiqTWoI=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMeiF48V7Ae2oUw2m3bpZhN2N0Ip/RdePCji1X/jzX/jts1BWx8MPN6bYWZekAqujet+O4W19Y3NreJ2aWd3b/+gfHjU0kmmKGvSRCSqE6BmgkvWNNwI1kkVwzgQrB2Mbmd++4kpzRP5YMYp82McSB5xisZKjy2uUBCRYNgvV9yqOwdZJV5OKpCj0S9/9cKEZjGThgrUuuu5qfEnqAyngk1LvUyzFOkIB6xrqcSYaX8yv3hKzqwSkihRtqQhc/X3xARjrcdxYDtjNEO97M3E/7xuZqJrf8Jlmhkm6WJRlAliEjJ7n4RcMWrE2BKkittbCR2iQmpsSCUbgrf88ipp1areZfXivlap3+RxFOEETuEcPLiCOtxBA5pAQcIzvMKbo50X5935WLQWnHzmGP7A+fwBPCWQow==</latexit> V
ir

al
lo

ad

<latexit sha1_base64="AkxKWsFNjTKJttYj1MTKqasRtFs=">AAAB7HicbVBNTwIxFHyLX4hfqEcvjcTEE9klRj0SvHjExAUS2JBuKdDQ7W7atyZkw2/w4kFjvPqDvPlvLLAHBSdpMpmZl743YSKFQdf9dgobm1vbO8Xd0t7+weFR+fikZeJUM+6zWMa6E1LDpVDcR4GSdxLNaRRK3g4nd3O//cS1EbF6xGnCg4iOlBgKRtFKfsNmJ/1yxa26C5B14uWkAjma/fJXbxCzNOIKmaTGdD03wSCjGgWTfFbqpYYnlE3oiHctVTTiJsgWy87IhVUGZBhr+xSShfp7IqORMdMotMmI4tisenPxP6+b4vA2yIRKUuSKLT8appJgTOaXk4HQnKGcWkKZFnZXwsZUU4a2n5ItwVs9eZ20alXvunr1UKvUG3kdRTiDc7gED26gDvfQBB8YCHiGV3hzlPPivDsfy2jByWdO4Q+czx+pDY6Y</latexit>

Break

<latexit sha1_base64="2oZsVMGLlE/6HyOPHvYKWswF1WA=">AAAB7HicbVBNS8NAEJ2tX7V+VT16WSyCp5AUUY9FL16ECqYttKFstpt26WYTdjdCCf0NXjwo4tUf5M1/47bNQVsfDDzem2FmXpgKro3rfqPS2vrG5lZ5u7Kzu7d/UD08aukkU5T5NBGJ6oREM8El8w03gnVSxUgcCtYOx7czv/3ElOaJfDSTlAUxGUoecUqMlfx7LrXTr9Zcx50DrxKvIDUo0OxXv3qDhGYxk4YKonXXc1MT5EQZTgWbVnqZZimhYzJkXUsliZkO8vmxU3xmlQGOEmVLGjxXf0/kJNZ6Eoe2MyZmpJe9mfif181MdB3kXKaZYZIuFkWZwCbBs8/xgCtGjZhYQqji9lZMR0QRamw+FRuCt/zyKmnVHe/SuXio1xo3RRxlOIFTOAcPrqABd9AEHyhweIZXeEMSvaB39LFoLaFi5hj+AH3+AHjCjng=</latexit>

Mins.

<latexit sha1_base64="7vxh0zeqSwH3tX2snbVHpMSBVR0=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoOgl7AbRD1GvXiMYh6QhDA76U2GzM4uM7NCWPIHXjwo4tU/8ubfOEn2oIkFDUVVN91dfiy4Nq777eRWVtfWN/Kbha3tnd294v5BQ0eJYlhnkYhUy6caBZdYN9wIbMUKaegLbPqj26nffEKleSQfzTjGbkgHkgecUWOlh+uzXrHklt0ZyDLxMlKCDLVe8avTj1gSojRMUK3bnhubbkqV4UzgpNBJNMaUjegA25ZKGqLuprNLJ+TEKn0SRMqWNGSm/p5Iaaj1OPRtZ0jNUC96U/E/r52Y4KqbchknBiWbLwoSQUxEpm+TPlfIjBhbQpni9lbChlRRZmw4BRuCt/jyMmlUyt5F+fy+UqreZHHk4QiO4RQ8uIQq3EEN6sAggGd4hTdn5Lw4787HvDXnZDOH8AfO5w/4dIz/</latexit>

A)

<latexit sha1_base64="hoh0JRTz7MJRdC1LADNfcsvG1Gs=">AAAB63icbVDLSsNAFL2pr1pfVZduBovgqiRFfOwKunBZwT6gDWUynbRDZyZhZiKE0F9w40IRt/6QO//GSZuFth64cDjnXu69J4g508Z1v53S2vrG5lZ5u7Kzu7d/UD086ugoUYS2ScQj1QuwppxJ2jbMcNqLFcUi4LQbTG9zv/tElWaRfDRpTH2Bx5KFjGCTS3c41cNqza27c6BV4hWkBgVaw+rXYBSRRFBpCMda9z03Nn6GlWGE01llkGgaYzLFY9q3VGJBtZ/Nb52hM6uMUBgpW9Kgufp7IsNC61QEtlNgM9HLXi7+5/UTE177GZNxYqgki0VhwpGJUP44GjFFieGpJZgoZm9FZIIVJsbGU7EheMsvr5JOo+5d1i8eGrXmTRFHGU7gFM7Bgytowj20oA0EJvAMr/DmCOfFeXc+Fq0lp5g5hj9wPn8AAJyOMQ==</latexit>

Days
<latexit sha1_base64="nu6/7zffAlruRts0/F/HdBgTLBE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mK+HErePHYgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvp35D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2rWqd1m9aNYq9Zs8jiKcwCmcgwdXUIc7aEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AHo2jLM=</latexit>

1
<latexit sha1_base64="38kX61pyZiKdTxO4NPaCXGy3ezU=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVJIiftwKXjxWsB/QhrLZTtq1m03Y3Qgl9Bd48aB49Td589+4bXPQ1gcDj/dmmJkXpoJr43nfTmljc2t7p7zr7u0fHB5V3OO2TjLFsMUSkahuSDUKLrFluBHYTRXSOBTYCSd3c7/zjErzRD6aaYpBTEeSR5xRY6WH+qBS9WreAmSd+AWpQoHmoPLVHyYsi1EaJqjWPd9LTZBTZTgTOHP7mcaUsgkdYc9SSWPUQb44dEbOrTIkUaJsSUMW6u+JnMZaT+PQdsbUjPWqNxf/83qZiW6CnMs0MyjZclGUCWISMv+aDLlCZsTUEsoUt7cSNqaKMmOzcW0I/urL66Rdr/lXtctq47YIowyncAYX4MM1NOAemtACBggv8AbvzpPz6nwsG0tOMXECf+B8/gAR+ouM</latexit>

2

<latexit sha1_base64="3cKpi3bR9I4HYjcFancnPp5iung=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexG8XELePGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0qyUvavyZb1Sqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB30+jLU=</latexit>

3
<latexit sha1_base64="edsMUna1YWeGsJOc1TiZL2ImBXI=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyG4OMW8OIxAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3sbm1vZPfLeztHxweFY9PWjpOFcMmi0WsOgHVKLjEpuFGYCdRSKNAYDsY38399hMqzWP5YCYJ+hEdSh5yRo2VGtV+seSW3QXIOvEyUoIM9X7xqzeIWRqhNExQrbuemxh/SpXhTOCs0Es1JpSN6RC7lkoaofani0Nn5MIqAxLGypY0ZKH+npjSSOtJFNjOiJqRXvXm4n9eNzXhjT/lMkkNSrZcFKaCmJjMvyYDrpAZMbGEMsXtrYSNqKLM2GwKNgRv9eV10qqUvatytVEp1W6zOPJwBudwCR5cQw3uoQ5NYIDwDK/w5jw6L86787FszTnZzCn8gfP5A37CjLY=</latexit>

4

<latexit sha1_base64="K2GIgzbhsRtUma+4NaUzGeNdxds=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKewGn7eAF48JmAckS5id9CZjZmeXmVkhhHyBFw+KePWTvPk3TpI9aGJBQ1HVTXdXkAiujet+O7m19Y3Nrfx2YWd3b/+geHjU1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hobua3nlBpHssHM07Qj+hA8pAzaqxUv+wVS27ZnYOsEi8jJchQ6xW/uv2YpRFKwwTVuuO5ifEnVBnOBE4L3VRjQtmIDrBjqaQRan8yP3RKzqzSJ2GsbElD5urviQmNtB5Hge2MqBnqZW8m/ud1UhPe+BMuk9SgZItFYSqIicnsa9LnCpkRY0soU9zeStiQKsqMzaZgQ/CWX14lzUrZuypf1Cul6m0WRx5O4BTOwYNrqMI91KABDBCe4RXenEfnxXl3PhatOSebOYY/cD5/AIBGjLc=</latexit>

5

<latexit sha1_base64="2oZsVMGLlE/6HyOPHvYKWswF1WA=">AAAB7HicbVBNS8NAEJ2tX7V+VT16WSyCp5AUUY9FL16ECqYttKFstpt26WYTdjdCCf0NXjwo4tUf5M1/47bNQVsfDDzem2FmXpgKro3rfqPS2vrG5lZ5u7Kzu7d/UD08aukkU5T5NBGJ6oREM8El8w03gnVSxUgcCtYOx7czv/3ElOaJfDSTlAUxGUoecUqMlfx7LrXTr9Zcx50DrxKvIDUo0OxXv3qDhGYxk4YKonXXc1MT5EQZTgWbVnqZZimhYzJkXUsliZkO8vmxU3xmlQGOEmVLGjxXf0/kJNZ6Eoe2MyZmpJe9mfif181MdB3kXKaZYZIuFkWZwCbBs8/xgCtGjZhYQqji9lZMR0QRamw+FRuCt/zyKmnVHe/SuXio1xo3RRxlOIFTOAcPrqABd9AEHyhweIZXeEMSvaB39LFoLaFi5hj+AH3+AHjCjng=</latexit>

Mins.

<latexit sha1_base64="NaNQ4e6hjV6Hl4eBtdEWOvT0+F0=">AAAB83icbVA9SwNBEN2LXzF+RS1tFoNgFe6CqGXQxsIigvmA5Ah7m71kyd7usTsXOY78DRsLRWz9M3b+GzfJFZr4YODx3gwz84JYcAOu++0U1tY3NreK26Wd3b39g/LhUcuoRFPWpEoo3QmIYYJL1gQOgnVizUgUCNYOxrczvz1h2nAlHyGNmR+RoeQhpwSs1LtXT5hQ4BMOab9ccavuHHiVeDmpoByNfvmrN1A0iZgEKogxXc+Nwc+IBk4Fm5Z6iWExoWMyZF1LJYmY8bP5zVN8ZpUBDpW2JQHP1d8TGYmMSaPAdkYERmbZm4n/ed0Ewms/4zJOgEm6WBQmAoPCswDwgGtGQaSWEKq5vRXTEdE2BRtTyYbgLb+8Slq1qndZvXioVeo3eRxFdIJO0Tny0BWqozvUQE1EUYye0St6cxLnxXl3PhatBSefOUZ/4Hz+ABM2kbg=</latexit>

Low activity
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<latexit sha1_base64="AkxKWsFNjTKJttYj1MTKqasRtFs=">AAAB7HicbVBNTwIxFHyLX4hfqEcvjcTEE9klRj0SvHjExAUS2JBuKdDQ7W7atyZkw2/w4kFjvPqDvPlvLLAHBSdpMpmZl743YSKFQdf9dgobm1vbO8Xd0t7+weFR+fikZeJUM+6zWMa6E1LDpVDcR4GSdxLNaRRK3g4nd3O//cS1EbF6xGnCg4iOlBgKRtFKfsNmJ/1yxa26C5B14uWkAjma/fJXbxCzNOIKmaTGdD03wSCjGgWTfFbqpYYnlE3oiHctVTTiJsgWy87IhVUGZBhr+xSShfp7IqORMdMotMmI4tisenPxP6+b4vA2yIRKUuSKLT8appJgTOaXk4HQnKGcWkKZFnZXwsZUU4a2n5ItwVs9eZ20alXvunr1UKvUG3kdRTiDc7gED26gDvfQBB8YCHiGV3hzlPPivDsfy2jByWdO4Q+czx+pDY6Y</latexit>

Break

<latexit sha1_base64="bDXjH2LlvFVkFXVffZU+ZiqTWoI=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMeiF48V7Ae2oUw2m3bpZhN2N0Ip/RdePCji1X/jzX/jts1BWx8MPN6bYWZekAqujet+O4W19Y3NreJ2aWd3b/+gfHjU0kmmKGvSRCSqE6BmgkvWNNwI1kkVwzgQrB2Mbmd++4kpzRP5YMYp82McSB5xisZKjy2uUBCRYNgvV9yqOwdZJV5OKpCj0S9/9cKEZjGThgrUuuu5qfEnqAyngk1LvUyzFOkIB6xrqcSYaX8yv3hKzqwSkihRtqQhc/X3xARjrcdxYDtjNEO97M3E/7xuZqJrf8Jlmhkm6WJRlAliEjJ7n4RcMWrE2BKkittbCR2iQmpsSCUbgrf88ipp1areZfXivlap3+RxFOEETuEcPLiCOtxBA5pAQcIzvMKbo50X5935WLQWnHzmGP7A+fwBPCWQow==</latexit> V
ir

al
lo

ad

<latexit sha1_base64="D3hynP4pPBR8mF7fpqavhI7kfSw=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoOgl7AbRD2GePEYxTwgWcLspDcZMju7zMwKIeQPvHhQxKt/5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGtzO/9YRK81g+mnGCfkQHkoecUWOlh9pFr1hyy+4cZJV4GSlBhnqv+NXtxyyNUBomqNYdz02MP6HKcCZwWuimGhPKRnSAHUsljVD7k/mlU3JmlT4JY2VLGjJXf09MaKT1OApsZ0TNUC97M/E/r5Oa8MafcJmkBiVbLApTQUxMZm+TPlfIjBhbQpni9lbChlRRZmw4BRuCt/zyKmlWyt5V+fK+UqrWsjjycAKncA4eXEMV7qAODWAQwjO8wpszcl6cd+dj0Zpzsplj+APn8wf5+Y0A</latexit>

B)
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<latexit sha1_base64="8LWtMEkbPi6h42vW62uUfbrLIx4=">AAAB9HicbVDLSgNBEOyNrxhfUY9eBoPgKewGUY9BLzlGMA9IljA7mU2GzD6c6Q0sS77DiwdFvPox3vwbJ8keNLGgoajqprvLi6XQaNvfVmFjc2t7p7hb2ts/ODwqH5+0dZQoxlsskpHqelRzKULeQoGSd2PFaeBJ3vEm93O/M+VKiyh8xDTmbkBHofAFo2gktyFGY0IZiqnAdFCu2FV7AbJOnJxUIEdzUP7qDyOWBDxEJqnWPceO0c2oQsEkn5X6ieYxZRM64j1DQxpw7WaLo2fkwihD4kfKVIhkof6eyGigdRp4pjOgONar3lz8z+sl6N+6mQjjBHnIlov8RBKMyDwBMhSKM5SpIZQpYW4lbEyVScHkVDIhOKsvr5N2repcV68eapX6XR5HEc7gHC7BgRuoQwOa0AIGT/AMr/BmTa0X6936WLYWrHzmFP7A+vwBsjCSEA==</latexit>

High
act

ivit
y

<latexit sha1_base64="NaNQ4e6hjV6Hl4eBtdEWOvT0+F0=">AAAB83icbVA9SwNBEN2LXzF+RS1tFoNgFe6CqGXQxsIigvmA5Ah7m71kyd7usTsXOY78DRsLRWz9M3b+GzfJFZr4YODx3gwz84JYcAOu++0U1tY3NreK26Wd3b39g/LhUcuoRFPWpEoo3QmIYYJL1gQOgnVizUgUCNYOxrczvz1h2nAlHyGNmR+RoeQhpwSs1LtXT5hQ4BMOab9ccavuHHiVeDmpoByNfvmrN1A0iZgEKogxXc+Nwc+IBk4Fm5Z6iWExoWMyZF1LJYmY8bP5zVN8ZpUBDpW2JQHP1d8TGYmMSaPAdkYERmbZm4n/ed0Ewms/4zJOgEm6WBQmAoPCswDwgGtGQaSWEKq5vRXTEdE2BRtTyYbgLb+8Slq1qndZvXioVeo3eRxFdIJO0Tny0BWqozvUQE1EUYye0St6cxLnxXl3PhatBSefOUZ/4Hz+ABM2kbg=</latexit>

Low activity

<latexit sha1_base64="cLlekABHvgQwKW9HeHqog778mjQ=">AAAB+XicbVDLSgMxFL3js9bXqEs3wSK4KjNF1GWxG5cV7APaoWTStA1NMkMehTL0T9y4UMStf+LOvzFtZ6GtBwIn59x7c3PilDNtguDb29jc2t7ZLewV9w8Oj479k9OmTqwitEESnqh2jDXlTNKGYYbTdqooFjGnrXhcm/utCVWaJfLJTFMaCTyUbMAINk7q+X7NCsvdZUIRcXN0zy8F5WABtE7CnJQgR73nf3X7CbGCSkM41roTBqmJMqwMI5zOil2raYrJGA9px1GJBdVRtth8hi6d0keDRLkjDVqovzsyLLSeithVCmxGetWbi/95HWsGd1HGZGoNlWT50MByZBI0jwH1maLE8KkjmCjmdkVkhBUmxoVVdCGEq19eJ81KObwpXz9WStX7PI4CnMMFXEEIt1CFB6hDAwhM4Ble4c3LvBfv3ftYlm54ec8Z/IH3+QOS6ZOg</latexit>

Cumulative cases

<latexit sha1_base64="hoh0JRTz7MJRdC1LADNfcsvG1Gs=">AAAB63icbVDLSsNAFL2pr1pfVZduBovgqiRFfOwKunBZwT6gDWUynbRDZyZhZiKE0F9w40IRt/6QO//GSZuFth64cDjnXu69J4g508Z1v53S2vrG5lZ5u7Kzu7d/UD086ugoUYS2ScQj1QuwppxJ2jbMcNqLFcUi4LQbTG9zv/tElWaRfDRpTH2Bx5KFjGCTS3c41cNqza27c6BV4hWkBgVaw+rXYBSRRFBpCMda9z03Nn6GlWGE01llkGgaYzLFY9q3VGJBtZ/Nb52hM6uMUBgpW9Kgufp7IsNC61QEtlNgM9HLXi7+5/UTE177GZNxYqgki0VhwpGJUP44GjFFieGpJZgoZm9FZIIVJsbGU7EheMsvr5JOo+5d1i8eGrXmTRFHGU7gFM7Bgytowj20oA0EJvAMr/DmCOfFeXc+Fq0lp5g5hj9wPn8AAJyOMQ==</latexit>

Days

<latexit sha1_base64="6cbh3kCmbfnPrLF1qC8EANNtWdo=">AAAB73icbVDLSgMxFL3js9ZX1aWbYBFclZki6rLoRncV7APaoWQyd9rQTGZMMkIp/Qk3LhRx6++4829M21lo64HA4Zx7yT0nSAXXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1EmmGDZYIhLVDqhGwSU2DDcC26lCGgcCW8HwZuq3nlBpnsgHM0rRj2lf8ogzaqzUvpMRMoNhr1R2K+4MZJl4OSlDjnqv9NUNE5bFKA0TVOuO56bGH1NlOBM4KXYzjSllQ9rHjqWSxqj98ezeCTm1SkiiRNknDZmpvzfGNNZ6FAd2MqZmoBe9qfif18lMdOWPuUwzg5LNP4oyQUxCpuFJyJWNK0aWUKa4vZWwAVXUVqB00ZbgLUZeJs1qxbuonN9Xy7XrvI4CHMMJnIEHl1CDW6hDAxgIeIZXeHMenRfn3fmYj644+c4R/IHz+QP/e4/z</latexit> In
fe

ct
ed

<latexit sha1_base64="1N1rBubK+fORBztcbyWrGm/hRiE=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoOgl7AbRD0Gc/EYxTwgWcLspDcZMju7zMwKIeQPvHhQxKt/5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGtZnfekKleSwfzThBP6IDyUPOqLHSQ+2iVyy5ZXcOskq8jJQgQ71X/Or2Y5ZGKA0TVOuO5ybGn1BlOBM4LXRTjQllIzrAjqWSRqj9yfzSKTmzSp+EsbIlDZmrvycmNNJ6HAW2M6JmqJe9mfif10lNeONPuExSg5ItFoWpICYms7dJnytkRowtoUxxeythQ6ooMzacgg3BW355lTQrZe+qfHlfKVVvszjycAKncA4eXEMV7qAODWAQwjO8wpszcl6cd+dj0Zpzsplj+APn8wf7fo0B</latexit>

C)

<latexit sha1_base64="jSYWend3qESCLddZ4Kf+8FAUjUE=">AAAB+HicbVDLSsNAFJ34rPXRqEs3g0VwVZIi6rLoxo1QwT6gDWUymbRDZyZhHoUY+iVuXCji1k9x5984bbPQ1gMXDufcy733hCmjSnvet7O2vrG5tV3aKe/u7R9U3MOjtkqMxKSFE5bIbogUYVSQlqaakW4qCeIhI51wfDvzOxMiFU3Eo85SEnA0FDSmGGkrDdzKPYmo4RBhTSdUZwO36tW8OeAq8QtSBQWaA/erHyXYcCI0Zkipnu+lOsiR1BQzMi33jSIpwmM0JD1LBeJEBfn88Ck8s0oE40TaEhrO1d8TOeJKZTy0nRzpkVr2ZuJ/Xs/o+DrIqUiNJgIvFsWGQZ3AWQowopJgzTJLEJbU3grxCEmbgs2qbEPwl19eJe16zb+sXTzUq42bIo4SOAGn4Bz44Ao0wB1oghbAwIBn8ArenCfnxXl3Phata04xcwz+wPn8AdRhkzY=</latexit>

Medium acti
vity
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<latexit sha1_base64="PjKGMhyAPu1N/sODbXcoyawSQtQ=">AAACAnicbVBLSwMxGMzWV62vVU/iJdgK9bLsFlGPRS8eK9gHtEvJptk2NJuEJCuUUrz4V7x4UMSrv8Kb/8a03YO2DgSGmfmSfBNJRrXx/W8nt7K6tr6R3yxsbe/s7rn7Bw0tUoVJHQsmVCtCmjDKSd1Qw0hLKoKSiJFmNLyZ+s0HojQV/N6MJAkT1Oc0phgZK3Xdo5oS0oMihgnSQ5hqm4Xlkiyddd2i7/kzwGUSZKQIMtS67lenJ3CaEG4wQ1q3A1+acIyUoZiRSaFjL5cID1GftC3lKCE6HM9WmMBTq/RgLJQ93MCZ+ntijBKtR0lkkwkyA73oTcX/vHZq4qtwTLlMDeF4/lCcMmgEnPYBe1QRbNjIEoQVtX+FeIAUwsY2UbAlBIsrL5NGxQsuvPO7SrF6ndWRB8fgBJRBAC5BFdyCGqgDDB7BM3gFb86T8+K8Ox/zaM7JZg7BHzifP7vrlbc=</latexit>

Prop. of mask users (p)

<latexit sha1_base64="b2C35P95W5Q6SWWR7/hZ5nC5qoQ=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoOgl7AbRD0G9eAxinlAEsLspDcZMju7zMwKYckfePGgiFf/yJt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmPbqZ+8wmV5pF8NOMYuyEdSB5wRo2VHm7PesWSW3ZnIMvEy0gJMtR6xa9OP2JJiNIwQbVue25suilVhjOBk0In0RhTNqIDbFsqaYi6m84unZATq/RJEClb0pCZ+nsipaHW49C3nSE1Q73oTcX/vHZigqtuymWcGJRsvihIBDERmb5N+lwhM2JsCWWK21sJG1JFmbHhFGwI3uLLy6RRKXsX5fP7Sql6ncWRhyM4hlPw4BKqcAc1qAODAJ7hFd6ckfPivDsf89ack80cwh84nz/9A40C</latexit>

D) <latexit sha1_base64="JLc6lV4tl33NlduIQqEbhY4bu6c=">AAACBnicbVDLSsNAFJ34rPUVdSnCYBFclaSIuizqwmUF+4A2lMnkphk6yYSZiVBCV278FTcuFHHrN7jzb5y2WWjrgYHDOfdw5x4/5Uxpx/m2lpZXVtfWSxvlza3tnV17b7+lRCYpNKngQnZ8ooCzBJqaaQ6dVAKJfQ5tf3g98dsPIBUTyb0epeDFZJCwkFGijdS3j26YApPHIElQqFhHEiIleNC3K07VmQIvErcgFVSg0be/eoGgWQyJppwo1XWdVHs5kZpRDuNyL1OQEjokA+gampAYlJdPzxjjE6MEOBTSvETjqfo7kZNYqVHsm8mY6EjNexPxP6+b6fDSy1mSZhoSOlsUZhxrgSed4IBJoJqPDCFUMvNXTCMiCdWmubIpwZ0/eZG0alX3vHp2V6vUr4o6SugQHaNT5KILVEe3qIGaiKJH9Ixe0Zv1ZL1Y79bHbHTJKjIH6A+szx92GZki</latexit>

Disease eradication threhsold

<latexit sha1_base64="HbGgntP8J4J14AjZFoYEVkpA+gA=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKewGUY9BD3qMYB6YLGF20kmGzM4uM7NCXPIXXjwo4tW/8ebfOEn2oIkFDUVVN91dQSy4Nq777eRWVtfWN/Kbha3tnd294v5BQ0eJYlhnkYhUK6AaBZdYN9wIbMUKaRgIbAaj66nffESleSTvzThGP6QDyfucUWOlhxsVJTHR/Am7xZJbdmcgy8TLSAky1LrFr04vYkmI0jBBtW57bmz8lCrDmcBJoZNojCkb0QG2LZU0RO2ns4sn5MQqPdKPlC1pyEz9PZHSUOtxGNjOkJqhXvSm4n9eOzH9Sz/lMk4MSjZf1E8EMRGZvk96XCEzYmwJZYrbWwkbUkWZsSEVbAje4svLpFEpe+fls7tKqXqVxZGHIziGU/DgAqpwCzWoAwMJz/AKb452Xpx352PemnOymUP4A+fzB3wnkM0=</latexit> G
ro

u
p

si
ze

<latexit sha1_base64="eJy3ub1wLh+aAWTJF4sWx8hTPLM=">AAAB+XicdVDLSgMxFM3UV62vUZdugkVwNcy0Y6fuim5cSQX7gHYomTRtQzPJkGQKZeifuHGhiFv/xJ1/Y/oQVPTAhcM593LvPVHCqNKu+2Hl1tY3Nrfy24Wd3b39A/vwqKlEKjFpYMGEbEdIEUY5aWiqGWknkqA4YqQVja/nfmtCpKKC3+tpQsIYDTkdUIy0kXq2fStkjBgUGKcJ4njas4uu4wdBcFGGrhO45UvPN6TqVyt+FXqOu0ARrFDv2e/dvsBpTLjGDCnV8dxEhxmSmmJGZoVuqkiC8BgNScdQjmKiwmxx+QyeGaUPB0Ka4hou1O8TGYqVmsaR6YyRHqnf3lz8y+ukelANM8qTVBOOl4sGKYNawHkMsE8lwZpNDUFYUnMrxCMkEdYmrIIJ4etT+D9plhyv4vh3pWLtahVHHpyAU3AOPBCAGrgBddAAGEzAA3gCz1ZmPVov1uuyNWetZo7BD1hvnxr1k/8=</latexit>

Normal occupancy

<latexit sha1_base64="8LWtMEkbPi6h42vW62uUfbrLIx4=">AAAB9HicbVDLSgNBEOyNrxhfUY9eBoPgKewGUY9BLzlGMA9IljA7mU2GzD6c6Q0sS77DiwdFvPox3vwbJ8keNLGgoajqprvLi6XQaNvfVmFjc2t7p7hb2ts/ODwqH5+0dZQoxlsskpHqelRzKULeQoGSd2PFaeBJ3vEm93O/M+VKiyh8xDTmbkBHofAFo2gktyFGY0IZiqnAdFCu2FV7AbJOnJxUIEdzUP7qDyOWBDxEJqnWPceO0c2oQsEkn5X6ieYxZRM64j1DQxpw7WaLo2fkwihD4kfKVIhkof6eyGigdRp4pjOgONar3lz8z+sl6N+6mQjjBHnIlov8RBKMyDwBMhSKM5SpIZQpYW4lbEyVScHkVDIhOKsvr5N2repcV68eapX6XR5HEc7gHC7BgRuoQwOa0AIGT/AMr/BmTa0X6936WLYWrHzmFP7A+vwBsjCSEA==</latexit>

High activity

<latexit sha1_base64="NaNQ4e6hjV6Hl4eBtdEWOvT0+F0=">AAAB83icbVA9SwNBEN2LXzF+RS1tFoNgFe6CqGXQxsIigvmA5Ah7m71kyd7usTsXOY78DRsLRWz9M3b+GzfJFZr4YODx3gwz84JYcAOu++0U1tY3NreK26Wd3b39g/LhUcuoRFPWpEoo3QmIYYJL1gQOgnVizUgUCNYOxrczvz1h2nAlHyGNmR+RoeQhpwSs1LtXT5hQ4BMOab9ccavuHHiVeDmpoByNfvmrN1A0iZgEKogxXc+Nwc+IBk4Fm5Z6iWExoWMyZF1LJYmY8bP5zVN8ZpUBDpW2JQHP1d8TGYmMSaPAdkYERmbZm4n/ed0Ewms/4zJOgEm6WBQmAoPCswDwgGtGQaSWEKq5vRXTEdE2BRtTyYbgLb+8Slq1qndZvXioVeo3eRxFdIJO0Tny0BWqozvUQE1EUYye0St6cxLnxXl3PhatBSefOUZ/4Hz+ABM2kbg=</latexit>

Low
act

ivit
y

<latexit sha1_base64="jSYWend3qESCLddZ4Kf+8FAUjUE=">AAAB+HicbVDLSsNAFJ34rPXRqEs3g0VwVZIi6rLoxo1QwT6gDWUymbRDZyZhHoUY+iVuXCji1k9x5984bbPQ1gMXDufcy733hCmjSnvet7O2vrG5tV3aKe/u7R9U3MOjtkqMxKSFE5bIbogUYVSQlqaakW4qCeIhI51wfDvzOxMiFU3Eo85SEnA0FDSmGGkrDdzKPYmo4RBhTSdUZwO36tW8OeAq8QtSBQWaA/erHyXYcCI0Zkipnu+lOsiR1BQzMi33jSIpwmM0JD1LBeJEBfn88Ck8s0oE40TaEhrO1d8TOeJKZTy0nRzpkVr2ZuJ/Xs/o+DrIqUiNJgIvFsWGQZ3AWQowopJgzTJLEJbU3grxCEmbgs2qbEPwl19eJe16zb+sXTzUq42bIo4SOAGn4Bz44Ao0wB1oghbAwIBn8ArenCfnxXl3Phata04xcwz+wPn8AdRhkzY=</latexit>

Medium activity

Fig. S22. Disease dynamics within a typical US classroom during a week, for low, medium and, high activity levels. Panel A and panel B show the viral load attained during a
school day for five days, for the scenarios where individuals sustain high and low activity, respectively. Panel C shows the cumulative secondary cases generated within the
classroom over the 5 days; while panel D shows the proportion of mask users and the group size trade-off required to prevent a single infection within the classroom, for the
scenarios of low, medium and high activity levels. We assumed uncertainty boundaries corresponding to ±15% of the baseline breathing activity.

High activity breathing levels within a classroom elevate the viral load in a dramatic way compared to the576

viral low attained with low breathing levels, as our simulations in panels A and B show. This impact on the577

expected secondary cases generated at a single day and, ultimately impacts the progression of the epidemic578

(panel C). Panel D shows the disease eradication threshold as a function of both, the proportion of mask579

users (p) and, the group size (G), for activity levels corresponding to breathing at rest, quiet speech and580

intermediate speech. We assume students meet during 5 consecutive days and leave the classroom during a581
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recess of 30 mins. after 3 hours of meeting. Our results highlight the trade-off between a decentralized582

control measure (maks-wearing) and, a centralized control measure (group size and breaks time).583

Long-term care facility. In this section we assume the scenario of infections among individuals in a584

long-term care facility. In order to address the higher susceptibility of elderly people we let them to be four585

times more susceptible than child (20, 21). Figure S23A shows the expected cumulative cases among three586

persons sharing a room 24 hrs/day during 5 days, where all of them wear face masks. For medium and587

high activity levels our simulations suggest that masking and the baseline air filtering are not enough to588

avoid infections. Figure S23B shows the disease eradication threshold as a function of the proportion of589

mask users (p) and, the group size (G). Our simulations show that for low and medium breathing levels, for590

normal occupancy, on average at least two residents should use mask in order to prevent infections during a591

days period.592
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<latexit sha1_base64="7vxh0zeqSwH3tX2snbVHpMSBVR0=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoOgl7AbRD1GvXiMYh6QhDA76U2GzM4uM7NCWPIHXjwo4tU/8ubfOEn2oIkFDUVVN91dfiy4Nq777eRWVtfWN/Kbha3tnd294v5BQ0eJYlhnkYhUy6caBZdYN9wIbMUKaegLbPqj26nffEKleSQfzTjGbkgHkgecUWOlh+uzXrHklt0ZyDLxMlKCDLVe8avTj1gSojRMUK3bnhubbkqV4UzgpNBJNMaUjegA25ZKGqLuprNLJ+TEKn0SRMqWNGSm/p5Iaaj1OPRtZ0jNUC96U/E/r52Y4KqbchknBiWbLwoSQUxEpm+TPlfIjBhbQpni9lbChlRRZmw4BRuCt/jyMmlUyt5F+fy+UqreZHHk4QiO4RQ8uIQq3EEN6sAggGd4hTdn5Lw4787HvDXnZDOH8AfO5w/4dIz/</latexit>

A)
<latexit sha1_base64="8LWtMEkbPi6h42vW62uUfbrLIx4=">AAAB9HicbVDLSgNBEOyNrxhfUY9eBoPgKewGUY9BLzlGMA9IljA7mU2GzD6c6Q0sS77DiwdFvPox3vwbJ8keNLGgoajqprvLi6XQaNvfVmFjc2t7p7hb2ts/ODwqH5+0dZQoxlsskpHqelRzKULeQoGSd2PFaeBJ3vEm93O/M+VKiyh8xDTmbkBHofAFo2gktyFGY0IZiqnAdFCu2FV7AbJOnJxUIEdzUP7qDyOWBDxEJqnWPceO0c2oQsEkn5X6ieYxZRM64j1DQxpw7WaLo2fkwihD4kfKVIhkof6eyGigdRp4pjOgONar3lz8z+sl6N+6mQjjBHnIlov8RBKMyDwBMhSKM5SpIZQpYW4lbEyVScHkVDIhOKsvr5N2repcV68eapX6XR5HEc7gHC7BgRuoQwOa0AIGT/AMr/BmTa0X6936WLYWrHzmFP7A+vwBsjCSEA==</latexit>

High activity

<latexit sha1_base64="NaNQ4e6hjV6Hl4eBtdEWOvT0+F0=">AAAB83icbVA9SwNBEN2LXzF+RS1tFoNgFe6CqGXQxsIigvmA5Ah7m71kyd7usTsXOY78DRsLRWz9M3b+GzfJFZr4YODx3gwz84JYcAOu++0U1tY3NreK26Wd3b39g/LhUcuoRFPWpEoo3QmIYYJL1gQOgnVizUgUCNYOxrczvz1h2nAlHyGNmR+RoeQhpwSs1LtXT5hQ4BMOab9ccavuHHiVeDmpoByNfvmrN1A0iZgEKogxXc+Nwc+IBk4Fm5Z6iWExoWMyZF1LJYmY8bP5zVN8ZpUBDpW2JQHP1d8TGYmMSaPAdkYERmbZm4n/ed0Ewms/4zJOgEm6WBQmAoPCswDwgGtGQaSWEKq5vRXTEdE2BRtTyYbgLb+8Slq1qndZvXioVeo3eRxFdIJO0Tny0BWqozvUQE1EUYye0St6cxLnxXl3PhatBSefOUZ/4Hz+ABM2kbg=</latexit>

Low
act

ivi
ty

<latexit sha1_base64="cLlekABHvgQwKW9HeHqog778mjQ=">AAAB+XicbVDLSgMxFL3js9bXqEs3wSK4KjNF1GWxG5cV7APaoWTStA1NMkMehTL0T9y4UMStf+LOvzFtZ6GtBwIn59x7c3PilDNtguDb29jc2t7ZLewV9w8Oj479k9OmTqwitEESnqh2jDXlTNKGYYbTdqooFjGnrXhcm/utCVWaJfLJTFMaCTyUbMAINk7q+X7NCsvdZUIRcXN0zy8F5WABtE7CnJQgR73nf3X7CbGCSkM41roTBqmJMqwMI5zOil2raYrJGA9px1GJBdVRtth8hi6d0keDRLkjDVqovzsyLLSeithVCmxGetWbi/95HWsGd1HGZGoNlWT50MByZBI0jwH1maLE8KkjmCjmdkVkhBUmxoVVdCGEq19eJ81KObwpXz9WStX7PI4CnMMFXEEIt1CFB6hDAwhM4Ble4c3LvBfv3ftYlm54ec8Z/IH3+QOS6ZOg</latexit>

Cumulative cases

<latexit sha1_base64="hoh0JRTz7MJRdC1LADNfcsvG1Gs=">AAAB63icbVDLSsNAFL2pr1pfVZduBovgqiRFfOwKunBZwT6gDWUynbRDZyZhZiKE0F9w40IRt/6QO//GSZuFth64cDjnXu69J4g508Z1v53S2vrG5lZ5u7Kzu7d/UD086ugoUYS2ScQj1QuwppxJ2jbMcNqLFcUi4LQbTG9zv/tElWaRfDRpTH2Bx5KFjGCTS3c41cNqza27c6BV4hWkBgVaw+rXYBSRRFBpCMda9z03Nn6GlWGE01llkGgaYzLFY9q3VGJBtZ/Nb52hM6uMUBgpW9Kgufp7IsNC61QEtlNgM9HLXi7+5/UTE177GZNxYqgki0VhwpGJUP44GjFFieGpJZgoZm9FZIIVJsbGU7EheMsvr5JOo+5d1i8eGrXmTRFHGU7gFM7Bgytowj20oA0EJvAMr/DmCOfFeXc+Fq0lp5g5hj9wPn8AAJyOMQ==</latexit>

Days

<latexit sha1_base64="6cbh3kCmbfnPrLF1qC8EANNtWdo=">AAAB73icbVDLSgMxFL3js9ZX1aWbYBFclZki6rLoRncV7APaoWQyd9rQTGZMMkIp/Qk3LhRx6++4829M21lo64HA4Zx7yT0nSAXXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1EmmGDZYIhLVDqhGwSU2DDcC26lCGgcCW8HwZuq3nlBpnsgHM0rRj2lf8ogzaqzUvpMRMoNhr1R2K+4MZJl4OSlDjnqv9NUNE5bFKA0TVOuO56bGH1NlOBM4KXYzjSllQ9rHjqWSxqj98ezeCTm1SkiiRNknDZmpvzfGNNZ6FAd2MqZmoBe9qfif18lMdOWPuUwzg5LNP4oyQUxCpuFJyJWNK0aWUKa4vZWwAVXUVqB00ZbgLUZeJs1qxbuonN9Xy7XrvI4CHMMJnIEHl1CDW6hDAxgIeIZXeHMenRfn3fmYj644+c4R/IHz+QP/e4/z</latexit> In
fe

ct
ed

<latexit sha1_base64="jSYWend3qESCLddZ4Kf+8FAUjUE=">AAAB+HicbVDLSsNAFJ34rPXRqEs3g0VwVZIi6rLoxo1QwT6gDWUymbRDZyZhHoUY+iVuXCji1k9x5984bbPQ1gMXDufcy733hCmjSnvet7O2vrG5tV3aKe/u7R9U3MOjtkqMxKSFE5bIbogUYVSQlqaakW4qCeIhI51wfDvzOxMiFU3Eo85SEnA0FDSmGGkrDdzKPYmo4RBhTSdUZwO36tW8OeAq8QtSBQWaA/erHyXYcCI0Zkipnu+lOsiR1BQzMi33jSIpwmM0JD1LBeJEBfn88Ck8s0oE40TaEhrO1d8TOeJKZTy0nRzpkVr2ZuJ/Xs/o+DrIqUiNJgIvFsWGQZ3AWQowopJgzTJLEJbU3grxCEmbgs2qbEPwl19eJe16zb+sXTzUq42bIo4SOAGn4Bz44Ao0wB1oghbAwIBn8ArenCfnxXl3Phata04xcwz+wPn8AdRhkzY=</latexit>

Medi
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act
ivi

ty
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<latexit sha1_base64="eJy3ub1wLh+aAWTJF4sWx8hTPLM=">AAAB+XicdVDLSgMxFM3UV62vUZdugkVwNcy0Y6fuim5cSQX7gHYomTRtQzPJkGQKZeifuHGhiFv/xJ1/Y/oQVPTAhcM593LvPVHCqNKu+2Hl1tY3Nrfy24Wd3b39A/vwqKlEKjFpYMGEbEdIEUY5aWiqGWknkqA4YqQVja/nfmtCpKKC3+tpQsIYDTkdUIy0kXq2fStkjBgUGKcJ4njas4uu4wdBcFGGrhO45UvPN6TqVyt+FXqOu0ARrFDv2e/dvsBpTLjGDCnV8dxEhxmSmmJGZoVuqkiC8BgNScdQjmKiwmxx+QyeGaUPB0Ka4hou1O8TGYqVmsaR6YyRHqnf3lz8y+ukelANM8qTVBOOl4sGKYNawHkMsE8lwZpNDUFYUnMrxCMkEdYmrIIJ4etT+D9plhyv4vh3pWLtahVHHpyAU3AOPBCAGrgBddAAGEzAA3gCz1ZmPVov1uuyNWetZo7BD1hvnxr1k/8=</latexit>

Normal occupancy

<latexit sha1_base64="D3hynP4pPBR8mF7fpqavhI7kfSw=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoOgl7AbRD2GePEYxTwgWcLspDcZMju7zMwKIeQPvHhQxKt/5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGtzO/9YRK81g+mnGCfkQHkoecUWOlh9pFr1hyy+4cZJV4GSlBhnqv+NXtxyyNUBomqNYdz02MP6HKcCZwWuimGhPKRnSAHUsljVD7k/mlU3JmlT4JY2VLGjJXf09MaKT1OApsZ0TNUC97M/E/r5Oa8MafcJmkBiVbLApTQUxMZm+TPlfIjBhbQpni9lbChlRRZmw4BRuCt/zyKmlWyt5V+fK+UqrWsjjycAKncA4eXEMV7qAODWAQwjO8wpszcl6cd+dj0Zpzsplj+APn8wf5+Y0A</latexit>

B)
<latexit sha1_base64="JLc6lV4tl33NlduIQqEbhY4bu6c=">AAACBnicbVDLSsNAFJ34rPUVdSnCYBFclaSIuizqwmUF+4A2lMnkphk6yYSZiVBCV278FTcuFHHrN7jzb5y2WWjrgYHDOfdw5x4/5Uxpx/m2lpZXVtfWSxvlza3tnV17b7+lRCYpNKngQnZ8ooCzBJqaaQ6dVAKJfQ5tf3g98dsPIBUTyb0epeDFZJCwkFGijdS3j26YApPHIElQqFhHEiIleNC3K07VmQIvErcgFVSg0be/eoGgWQyJppwo1XWdVHs5kZpRDuNyL1OQEjokA+gampAYlJdPzxjjE6MEOBTSvETjqfo7kZNYqVHsm8mY6EjNexPxP6+b6fDSy1mSZhoSOlsUZhxrgSed4IBJoJqPDCFUMvNXTCMiCdWmubIpwZ0/eZG0alX3vHp2V6vUr4o6SugQHaNT5KILVEe3qIGaiKJH9Ixe0Zv1ZL1Y79bHbHTJKjIH6A+szx92GZki</latexit>
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Medium activity

Fig. S23. Disease dynamics among three elderly people sharing room in a long-term care facility. Panel A shows that even when all are masked, it is expected to have infections
for low activity level of breathing at rest. Panel B shows the disease threshold conditions to avoid infections as a function of the proportion of mask users (p) and, the group size
sharing a room, for activity levels of low, medium and high activity levels. We assumed uncertainty boundaries corresponding to ±15% of the baseline breathing activity.

The Skagit Valley Choir. Here we study the contagion process of the superspreading event during the593

Skagit Valley Choir practice on March 10, 2020 (5, 22). The practice lasted 2.5 hrs and, 61 persons attended594

the choir practice, after which 32 COVID-19 cases were confirmed and 20 more resulted probable secondary595

cases. It is known that this event started with a single confirmed symptomatic individual and, transmission596

was potentially exacerbated by the close proximity among attendants (within 6 feet) and, by the high597

breathing level by the act of singing (22). Previous studies indicate that an estimation of the emission rate is598

970 ± 390 quanta/h (5), which in our framework it translates to k = 110, given that the baseline k = 1599

value corresponds to nose-nose breathing activity of 8.8 quanta /m3 exhaled air. We assume none of the600

choir members used face masks p = 0, a single symptomatic case I0 = 1 and E0 = 10 pre-symptomatic601

individuals potentially infected before the practice on March 10, for a detailed discussion see (5, 22).602
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1360 quanta/h

Fig. S24. Number of infected after the members of the Skagit Valley Choir have a single meeting for 2.5 hrs, as a function of the break time and the proportion of masked
individuals. We consider the baseline emission rate (970 quanta/h) and the uncertainty boundaries (970 ± 390 quanta/h.)

Our simulations in Figure S24 shows the potential reduction on the number of secondary infections603

produced during the 2.5 hr. choir meeting, as a function of the break time and the proportion of masked604

individuals. In the absence of masks, a single break of would have reduced the number of infections605

significantly. Moreover, combining a single break time and at least 40% of mask compliance would have606

reduced the number of infections by around half.607

Summary. Our results highlight the impact of the multiple components involved in our modeling framework:608

breathing activity, group size, meeting schedule, inter-meetings breaks and, mask compliance. Increasing609

mask compliance relax the required conditions to avoid the disease to spread; however, the activity level610

shows to be highly determinant in each of the scenarios. On the other hand, under compliance uncertainty611

of decentralized control measures (for instance, mask wearing or social distancing), the incorporation of612

centralized measures (for instance, break times, isolation or testing), is critical to avoid high viral load levels.613

Table S4. Results case studies

Case study Room size (ft.3) Group size Meetings schedule Findings

Classroom 10595 20 2 meetings / 5 days
Break times play a critical role

Small group sizes also require high mask compliance.

Long-term care facility 1890 3 1 meeting / 5 days
The high vulnerability of elderly people requires

high masking levels if breathing activity is medium or high.

Skagit valley choir 28605 61 1 meeting
A single break time combined with medium mask compliance

would have reduced by half the infections.

614
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