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(2-4) Observation of nanoimprint pattern with electron 

microscope 

[0171]  Observation of the nanoimprint pattern with an 

electron microscope demonstrated that a satisfactory pattern 

having no defect such as pattern collapse was formed. 

Example 2 

[0172]  The saturated solubility of IRGACURE 369  

(manufactured by BASF) serving as component (B) at 5°C in a 

condensable gas, 1,1,1,3,3-pentafluoropropane (PFP), being a 

liquid at 5°C and 1 atm was measured. 

[0173]  IRGACURE 369 is (2-benzyl-2-dimethylamino-4'-

morpholinobutyrophenone) represented by Formula (2):  

[0174] 

[Chem. 8] 

Formula (2) 

 

[0175]  IRGACURE 369 (0.052 g) was weighed in a sample  

bottle at 23°C, and PFP cooled to 5°C to a liquid state was 

gradually added to the bottle until the total amount became 

5.3 g. The IRGACURE 369 was not completely dissolved. The 

sample bottle was capped and was left to stand in a 
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CLAIMS 

 

 

1. A curable composition for photoimprint in a gaseous atmosphere 

containing a condensable gas, the curable composition at least 

comprising component (A), component (B), and component (C): 

(A) polymerizable compound; 

(B) photopolymerization initiator; and 

(C) sensitizer, 

wherein component (B) has a saturated solubility of less than 1% 

by weight in the condensable gas in a liquid state at 5°C and 1 

atm and has a Hansen distance (Ra) of larger than 7.6 to the 

condensable gas, and component (C) has a Hansen distance (Ra) of 

larger than 7.6 to the condensable gas. 

 

2. The curable composition according to Claim 1, wherein component 

(B) is an acylphosphine oxide compound. 

 

3. The curable composition according to Claim 2, wherein component 

(B) is represented by Formula (1): 

 

Formula (1) 

. 

 

4. The curable composition according to Claim 1, wherein component 

(B) is an aminoalkylphenone compound. 
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5. The curable composition according to Claim 4, wherein component 

(B) is represented by Formula (2): 

 

Formula (2) 

. 

 

6. The curable composition according to any one of Claims 1 to 5, 

wherein component (C) is a benzophenone compound. 

 

7. The curable composition according to any one of Claims 1 to 5, 

wherein component (C) is represented by Formula (4): 

 

Formula (4) 

. 

 

8. The curable composition according to any one of Claims 1 to 7, 

wherein component (A) is a (meth)acrylic monomer. 

 

9. The curable composition according to any one of Claims 1 to 8, 

wherein component (A) includes a monofunctional (meth)acrylic 

monomer and a polyfunctional (meth)acrylic monomer. 

 

10. The curable composition according to any one of Claims 1 to 9, 

wherein component (A) has a Hansen distance (Ra) of larger than 

4.0 to the condensable gas. 

 

11. The curable composition according to any one of Claims 1 to10, 

wherein the gas containing the condensable gas is a gas mixture 

of a condensable gas and helium. 
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12. The curable composition according to any one of Claims 1 to 11, 

wherein the condensable gas is a chlorofluorocarbon, a 

fluorocarbon, a hydrochlorofluorocarbon, a hydrofluorocarbon, or 

a hydrofluoroether. 

 

13. The curable composition according to any one of Claims 1 to 12, 

wherein the condensable gas is 1,1,1,3,3-pentafluoropropane. 

 
14. A cured product prepared by curing the curable composition for 

photoimprint according to any one of Claims 1 to 13. 

 
15. A method of producing a film having a pattern, the method 

comprising: 

arranging a curable composition for photoimprint on a 

substrate; 

bringing a mold having a mold pattern for transfer into 

contact with the curable composition for photoimprint in a 

gaseous atmosphere containing a condensable gas; 

irradiating the curable composition with light to form a 

cured film; and 

releasing the mold from the cured film, 

wherein the curable composition for photoimprint is the curable 

composition for photoimprint according to any one of Claims 1 to 

13. 

 

16. The method according to Claim 15, wherein the gas containing a 

condensable gas is a gas mixture of a condensable gas and a 

noncondensable gas. 

 

17. The method according to Claim 16, wherein the noncondensable gas 

is an inert gas. 

 
18. The method according to Claim 16 or 17, wherein the 

noncondensable gas is helium. 

 

19. The method according to any one of Claims 15 to 18, wherein the 

condensable gas is a chlorofluorocarbon, a fluorocarbon, a 
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hydrochlorofluorocarbon, a hydrofluorocarbon, or a 

hydrofluoroether. 

 

20. The method according to any one of Claims 15 to 19, wherein the 

condensable gas is 1,1,1,3,3-pentafluoropropane. 

 
21. The method according to any one of Claims 15 to 20, wherein the 

condensable gas condenses and liquefies by a pressure of the 

condensable gas when the curable composition for photoimprint 

penetrates into a gap between the substrate and the mold or into 

a concave of the fine pattern on the surface of the mold in the 

step of bringing the mold into contact with the curable 

composition. 

 
22. The method according to any one of Claims 15 to 21, wherein the 

mold pattern of the mold has a quartz surface. 

 
23. A method of producing an optical component, the method 

comprising: 

producing a film having a pattern on a substrate by a 

method of producing a film according to any one of Claims 15 to 

22. 

 

24. A method of producing an optical component, the method 

comprising: 

producing a film having a pattern on a substrate by a 

method of producing a film according to any one of Claims 15 to 

22; and 

subjecting the substrate to etching or ion implantation 

using the film having a pattern as a mask. 

 

25. A method of producing a circuit board, the method comprising: 

producing a film having a pattern on a substrate by a 

method of producing a film according to any one of Claims 15 to 

22;  

subjecting the substrate to etching or ion implantation 

using the film having a pattern as a mask; and 

forming an electronic member. 
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26. A method of producing an electronic component, the method 

comprising: 

producing a circuit board by the method of producing a 

circuit board according to Claim 25; and 

connecting the circuit board to a control mechanism for 

controlling the circuit board. 


