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Figuré S1. Tyndel effect in small <5nm gold nanoparticles.
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Figure S2. TEM images of four different types of dichroic sol (a, a') Red, (b, b') Pink, (¢, ') Violet, (d, d') Indigo. The red
sol also had small ~5-10 nm particles besides big faceted particles.



Table S1. Dominant molecular structures of citrate and aurate as function of pH.

pH Dominant structure of citrate Dominant structure of aurate
<31 CeHsOy AuCly

3.1-438 CeH,O7 AuCls

48-54 CsHeOr> AuCls

54-64 CsHeO7r> AuCl3(OH)

6.4-7.5 CeHs07 AuCl(OH)>

75-8.3 CsHs507* AuCl(OH)s
>8.3 CsH507> Au(OH)+

Table S2. pKa of citrate acid-base equilibria.

Equilibrium pKa
HsCsH507= H*+ H2CeH50O7 3.14
H:CeHs507 = H*+ HCsH507> 4.76

HsCeHs0O7= H*+ CeHs0O7 6.40

Table S3. Molecular ratios.

Molecular Ratio (R) pH stock trisodium citrate pH stock chloroauric acid

0.97 8.003 241




