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Experimental Section
Materials

Solvents were distilled under reduced pressure. Fluorescent achiral substituted acetylene monomer (DA),1 chiral substituted acetylene monomer (SA)2 and (nbd)Rh+B-(C6H5)4 (nbd=2,5-norbornadiene)3 were synthesized as reported. 2-(prop-2-yn-1-yl)-1H-benzo[de]isoquinoline-1,3(2H)-dione was synthesized according to literature.4 Propargylamine, 1,8-naphthalic anhydride, 4-(pyren-1-yl)butanoic acid, rhodamine 6G, rhodamine B were purchased from TCI (Tokyo, Japan). Coumarin 6 and Nile red were purchased from Alfa Aesar (UK).
Measurements

The number-average molecular weight (Mn) and molecular weight polydispersity (PDI, Mw/Mn) of prepared polymers were determined by GPC (Waters Styragel HT4 Columns, USA) with dimethylformamide (DMF) as eluent. 1H NMR spectra were recorded on a Bruker AV 400 spectrometer (Germany). Fluorescence spectra were measured on a Varian Cary Eclipse spectrophotometer (Varian, USA). Circular dichroism (CD) and UV-vis absorption measurements were conducted on a Jasco 810 spectropolarimeter (Japan). Specific rotations were measured on a JASCO P-1020 (Japan) digital polarimeter with a sodium lamp as the light source at room temperature. The optical microscopic image was obtained with Axioskop 40A Pol optical microscope (POM, Carl Zeiss). Dynamic light scattering (DLS) measurement was conducted by using Mastersizer 2000 (UK). CPL spectra were measured on JASCO CPL-200 (Japan) at room temperature. Experimentally, glum = [ellipticity (mdeg)/(32980/ln10)]/PL (DC in volts). 
Synthesis of the chiral helical polymer PSA
A predetermined amount of monomer SA (0.107 g, 0.4 mmol) and catalyst (nbd)Rh+B-(C6H5)4 (0.0021 g, 0.004 mmol) were separately charged in two tubes, and 0.5 mL of butanone was injected in each tube. After being completely dissolved, the Rh catalyst solution was transferred in the monomer tube immediately. n-Heptane (7 mL) was slowly added in the reaction vessel. The polymerization was performed under N2 at 30 oC for 6 h. After filtration, washing, and drying, the precipitate was collected and dried in a vacuum to get the dry solid product (yield: 90%).
Synthesis of the racemic fluorescent polymer PDA
A predetermined amount of achiral fluoresent monomer DA (0.1g, 0.35mmol) and (nbd)Rh+B-(C6H5)4 (0.0018 g, 0.0035 mmol) were dissolved in 2 mL chloroform (CHCl3). The polymerization was performed under N2 at 30 oC for 6 h. Then the solution containing the resulting polymer was poured into a large amount of hexane to precipitate out the polymer. Finally, the precipitate was filtrated, washed with hexane, and dried in a vacuum to get the dry solid product. The yield of PDA was 78%. The number-average molecular weights (Mn) and molecular weight distributions (Mw/Mn) of the as-obtained polymer were 32000 and 1.36, respectively.
Synthesis of the achiral fluorescent dye 1
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1,8-Naphthalic anhydride (2 g, 8.22 mmol), propargylamine (0.45 g, 8.22 mmol), and ethanol (50 mL) were added in a round-bottom flask equipped with a reflux condenser. The mixture was stirred at 60 °C for 24 h, then the solvent was evaporated; crude product was washed several times with aqueous 0.1 M NaOH, water and cold ethanol for three times, and finally dried to the constant weight. 1H NMR (400 MHz, Chloroform-d) data clearly demonstrated the successful synthesis of the achiral fluorescent dye 1.
Preparation of composite films. 
The composite films were prepared by dissolving chiral helical polymer PSA and fluorescent monomer DA into the PMMA solution. Taking chiral composite film as example, PSA (0.003 g) was dissolved in 10 ml PMMA (0.6 g) CHCl3 solution and cast onto a glass dish. The CHCl3 was then evaporated under ambient conditions and films with a uniform thickness were obtained. For DA-based fluorescent composite film, similar operation was carried out.
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Figure S1. CD and UV-vis spectra of PDA in CHCl3. [PDA] = 0.1 mM.
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Figure S2. Polarized optical micrograph of R-PSA solution (S-PSA solution gives the same result). [R-PSA] =1 mM.
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Figure S3. DLS result of R-PSA solution.
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Figure S4. CPL dissymmetry factor glum versus wavelength of PSA and DA excited at 369 nm. [DA] = [PSA] =1 mM.
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Figure S5. CPL spectra of DA and PDA in CHCl3 excited at 369 nm. [DA] = [PDA] =1 mM.
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Figure S6. CPL spectra of the mixtures of PSA and DA in CHCl3 excited at 369 nm.
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Figure S7. CPL spectra of the mixtures of R-PSA and DA at different R-PSA concentrations excited at 369 nm.
[image: image10.png]Glum

0.02

0.00

-0.02

-0.04

-0.06

-0.08

-0.10

-0.12

a [R-PSA]=1mM
b [R-PSA]=10mM

Wavelength (nm)




Figure S8. CPL dissymmetry factor glum versus wavelength of the mixture of R-PSA and DA at different R-PSA concentrations excited at 369 nm.
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Figure S9. CPL spectra of the mixtures of PSA and PDA in CHCl3 excited at 369 nm.
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Figure S10. CPL spectra of the mixtures of various achiral fluorescent dyes and PSA (solid line in S-PSA while dash line in R-PSA). For mixture 1,2,3 and 6, λex = 369 nm; for mixture 4 and 5, λex = 350 nm.
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Figure S11. CD spectra of DA-based composite film.
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Figure S12. CPL spectra of DA-based composite film excited at 320 nm. [R-PSA] = 0.02g, [PMMA] = 0.6g, [CHCl3] = 10 mL.
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Figure S13. (a) Schematic illustration presents the chirally fluorescent composite film and (b,c) the corresponding CPL spectra excited at 320 nm.
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Figure S14. CD, PL and corresponding CPL spectra do not obey “matching rule”. In CD spectrum, the chiral helical polymer shows CD extremum at 350 nm, and DA exhibits PL extremum at 500 nm. When submitting the two samples for CPL measurement (as situation-1 in Figure 2), no CPL signal is observed.
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