
5 ה  ≠↑ (ver. 6, last ) 
 

 

1 

 

ה ≠↑ 

 

 

з ≤ ≠↑ 

 

A. ה ≠↑─ ⅎ  

 ≤ ≠↑│ ╢∆ⱪ♇ꜝכⱣכ○≢ ⌂ ⌐№╢⁹↓↓≢│ ╩

⌂ ╛ ⌂ ⁸∕─ ⌐ ╩⅔™√ ⅎ ╩⇔⁸ ≠↑│ ╩ ⇔

╩ ╡ ≡≡⁸ ╛ ⌐ ╩╙√╠∆╙─≤⇔≡ ⅎ╢↓≤≤∆╢⁹ 

 │ ⌐∕─ ≤ valence≤ arousal ─ ≢ ↕╣╢⁹ ≠↑

│ ⁸ ה ⁸ ↕≢ ↕╣╢↓≤⅜ ™⁹ 

 ≤ ≠↑│ ⌐ ∆╢⁹ ⅎ┌⁸ ╣│ ⌐ ≢№╡⁸ │∕─

╩ ╡ ↄ⁸№╢™│ ╘╢╟℮⌐ ∆╢⁹ 

 

B. ≠↑─ ≠↑ 

 ≤ ≠↑│ ≢ ⇔√ ≈─ ─⸗♦ꜟ─ ≢ ⌂ ╩ ╘≡™╢⁹

⁸ ⁸ ─ │ ─ ─ ≤⌂╢↓≤⅜ ™⁹↓╣╠─ ⅎ┌⁸

ה ⅜ ╩₈ ₉∆╢↓≤│№∫≡╙⁸ ⌐ ≢№╢⁹ ⁸

ה ≠↑─ ╙ ─ ⌐⌂╢⅜⁸ │ ⁸ ≠↑⌐╟╡ ≠

↑╠╣⁸ ⌐ ↕╣╢↓≤╙ ™⁹∕╣│ ⅜ ⁸ ∞⅛╠∞╤℮⁹ ⌐≤∫

≡ ╙ ⌂↓≤│ ≤ ─ ≢№╢⁹ ⁸ ⌂≥│↓─√╘⌐ ╦∫≡™╢⁹

ⱥ♩─ ⌂ ⅜↓─ ⌐№╢↓≤│♥꜠ⱦ─ ╩ ╣┌ ≢⅝╢⁹⅔™⇔™

⅜≢⅝╢⅔ ─ ⁸ ─♪ꜝⱴ⅜ ↄ ↕╣≡™╢⁹ ─ │ ╠⌠ ┼

─ ≤≤╙⌐⁸↓─ ⌐ ∆╢∞╤℮⁹ 

 ╦╣╦╣⅜ ╛ ─⅔╙╗ↄ╕╕⌐ ⇔√╠⁸∕╣│ ⁸ ⌂

⌐⌂╢↓≤⅜№╢∞╤℮⁹╦╣╦╣│∕╣╠╩ ⇔≡↓─ ─ ≢ ⅝≡™╢⁹⇔⅛⇔⁸

⅜ ⅛∏ ╛ ─ ⅜∕╣╩ ∆╢↓≤│ ⇔ↄ⌂™⁹ ╛ │∕─╟

℮⌂ ─ ⌂ ≤ ⅎ╠╣╢⁹╦╣╦╣│ ⌐ ╩ ╘ ╩ ↑╢╟℮⌐ ⁸

∆╢⁹╦╣╦╣│ ╛ ⌂ ╩ ⇔≡ ∆╢↓≤⅜ ™⁹ ╡─ ─

⅜ ╠╣√⌂╠┌⁸∕╣╩╙√╠⇔√ ╛ ╩ ∆╢⁹ ≤ ⌂╡⁸ ╗

⅜ ╠╣⌂™⁸№╢™│ ⌂ ⌐⌂∫√╠⁸╦╣╦╣│ ⁸ ╩ ∆╢⁹↓─

╟℮⌂ ה ≠↑─ ≤ ─▬fi♃ꜝ◒◦ꜛfi│ ↄ⁹ ╪⌐⌂∫

≡⅝√ ╩ ╗ ─ │⁸ ≤ ⁸ ≠↑─ ─

─▬fi♃ꜝ◒◦ꜛfi╩ ⇔≡™╢↓≤⌐⌂╢∞╤℮⁹ 

  

C. ─ ⌂≥ 
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 ⌐≈™≡│ ↄ⅛╠ ≈─ ⌂ ☼ⱶכ▼☺⁹√∫№⅜ ꜝfi◕ ≤◐ꜗⱡfi

Ᵽכ♪ ≢№╢⁹↓─ │ ⌂ ─ ≤ ─ ─ ⌐ ⇔≡

─ ╩∆╢⁹ │ ⌐ ⅜ ↓╡⁸∕─ ⌐ ⌂ ⅜ ∂╢≤

ⅎ╢⁹ │ ⌐ ⌂ ⅜ ⇔⁸∕─ ⌐ №╢™│⁸ ⌐ ⅜

↓╢≤ ∆╢⁹ ≢│⌂™⅜⁸₈ →╢⅛╠ ™₉≤₈ ™⅛╠ →╢₉─ ≢№

╢⁹⌂⅔⁸ ─ Damasio  (1994, 1999, 2003⁹↓╣╠─ │ ⅜№╢) ─ ⅎ│ ⌐

™⁹ 

 ─ │↓─ ≈─ ─ ⅜ ≤╙ ∆╢↓≤╩ ⅛╠ ⇔⁸

⌂ ╩ ⇔√ ⅎ┌⁸LeDoux, 1996 ⌂≥⁹ ⇔™≤↓╤≢│⁸LeDoux, 2012

─ ⅜№╢ ⁹∆⌂╦∟⁸ ⌐│ ⌐ ≢│№╢⅜ ↄ ∆╢ ≤⁸

╩⅛↑≡ ╩ ∆╢ ⅜№╡⁸ ☼ⱶכ▼☺≢ ꜝfi◕ ╩⁸ ≢◐

ꜗⱡfi Ᵽכ♪ ╩ ⇔√⁹ 

 ≢ ╦╣╢ ─ ≢│⁸∕─ ≤⇔≡ ⌂ ⁸ ⁸

╩ ∆╢⁹ ⌂ ≢│ International Affective Picture System, 

IAPS ⅜ ↕╣╢↓≤⅜ ™⁹∕╣╠─ ה ⁸ ─ ⌐│ ⌂ ╩

™╢⁹ ⌂≥─ ⌂ ╛⁸ Skin Conductance Response, SCR

⌂≥─ ╩ ∆╢↓≤╙№╢⁹ ─ ≠↑─ ≢│ ╩ ╗ ╩

∆╢↓≤⅜ ™⁹ 

 

 

л-1. ╩ valence≤ arousal ─ 2≈─ ⌐ ⇔√╙─⁹ 

Hama nn (2012) Trends in Cognitive Sciences, 16:458 -466╟╡ 
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 ↓↓≢│╕∏ ─ ⌐≈™≡ ═╢⁹↓↓≢ ∆═⅝│ ≢ⅎ╠

╣╢ ⅜ ⌂ ⅎ┌⁸ ╣ ╩№╠╦∆─⅛⁸∕╣≤╙ valence ╛ arousal

╩№╠╦∆─⅛⁸≤™℮ ≢№╢ л-1 ⁹↓↓≢│ ⌂ ╩ ⌐ ═╢⅜⁸

↓─╟℮⌂ ⅜№╢↓≤╩ ╣≡│™↑⌂™ ⇔ↄ│ Hamann, 2012 ─ ╩ ↕

╣√™ ⁹ 
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и ─  

 

 ─ ⌐≈™≡│ ─ ⅜ ™⁹ⱥ♩⌐│ 6 ─ ⌂ ⅜

№╡⁸∕╣╠│ ╛ ╩ ⅎ≡ ⌐ ∆╢≤ ⅎ╠╣≡™╢⁹ ┘⁸ ⇔╖⁸

╡⁸ ⁸ ⅝⁸ ╣≢№╢⁹↓╣≤│ ⌂╢ ─ ⅎ ≤⇔≡⁸ ה valence

≤ arousal ─ ≈─ ╩ ⅎ╢↓≤⅜№╢⁹ ⌐⁸ ┘│ ─ ⁸ ╣│

⌂ ╩ ™⁸↕╕↨╕⌂ ─ ╩╙≈∞╤℮⁹ 

 

A. ⌂ ─  

1. ╣ 

 ⌐ ⇔≡⁸ ⌐╟╡ ─ ⅜ ⌂∫≡™╢⁹ ╙ ↄ ↕╣≡™╢

─│ ╣ ∞╤℮⁹ ⌐ ⅜№╢ │⁸ ─ ≤ ⇔≡⁸ ╣─

─ ⅜ ™≤ ↕╣≡™╢ Adolphs et al., 1994 ⁹∆⌂╦∟⁸ ⌐│ ™ ╣≤

↕╣╢ ╩∕╣╒≥ ╣≡™⌂™≤ ⇔≡⇔╕℮⁹↓─ │ ⅜ ╣≤

∆╢↓≤╩ ⇔≡™╢⅜⁸∕╣│ ≢ ⅛╘╠╣√⁹ ≢│◖fiⱧꜙכ♃╩

⇔≡⁸ ⌂ ⅛╠ ⌂ ╣─ ╕≢╩ ⌐ ∆╢⁹√≤ⅎ┌⁸ ╣─

75%⁸ ⌂ 25%─ ╩ ≢⅝╢⁹∕╣╠─ ╩ ⌐ ⇔⁸ ─

╩ fMRI ⌂≥≢ ∆╢≤⁸ ⌐ ─ ≤ ∆╢ ⅜╖╠╣√ Morris et al., 

1996 ⁹√∞⇔⁸ ⌐ ─ │ ≤ ∆╢⁹100%─ ╣ │ 50%─∕╣╟╡

╙ ╩ ↄ ↕∑╢⁹⇔√⅜∫≡⁸ │ ╣╟╡⁸ ⌐ ∆╢─⅛╙⇔╣⌂

™⁹∕─ ╩ ⇔√ ⅜ ∞╤℮⁹ ⌐ ↄ─ ⅜ ╩ ∆╢

Burkland et al., 2007 ⁹ │ ╣─ ╩ ↑╢╟℮⌐⌂∫≡⅝≡™╢⁹√≤ⅎ┌⁸

⌐ ∆╢ ╣⁸ ⌂ ─ ⌐ ∆╢ ╣⌐│ ╩ ╗ ⌂╢ ⅜№

╢≤ ⅎ╠╣≡™╢ Gross & Canteras, 2012 ⁹ ⌂ ⌐ ∆╢ ╣≤ ─ ⌂

⌐ ∆╢ ╣⌐ ⇔≡╙ ⌂╢ ⅜№╡⁸ │ ⌐ ─ ╣⌐ ∆╢≤™

℮ Yang et al., 2012 ⁹ 

 ⌂⅔⁸ ≤™∫√ ⌂ ╩ ∫√ ╙№╢⁹ ╩ ╗≤ ≤ ╦╣╢⅜⁸

∆╢⁹ ⌐ ─ ╩ ∆╢≤⁸ ─ ≢│ ─ ⅜ ∆╢─⌐

⇔≡⁸ ─ ≢│ ⅜ ⇔√⁹ ─ ⌐№╢ ⅛╙⇔╣⌂™⁹

√∞⇔⁸ ╩ ↄ⇔≡⁸ ╩ ⅝╛∆ↄ∆╢≤⁸ ─ ⌐ ∆╢

│ ⇔≡™╢ Cunningham et al., 2004 ⁹ ╣⌐│ ⅜№╡⁸ ≤™℮ ╙

№╢⁹↓╣╠⌐≈™≡│ ⌐ ═╢⁹⌂⅔⁸ ─ ─ ┼─ │ ⌐│╖╠

╣∏⁸ ⌐⌂∫≡ ╦╣╢≤™℮ Telzer et al., 2013 a ⁹╕√⁸ ⌐ ─ ⌐

⇔⌂™↓≤⅜ ─ ╩ ↕∑⁸ ─ ╩ ╘√ Telzer et al., 2013b ⁹ 

 ⁸ ⌐ ⅜ ⇔√ ⌐ 35%─ CO2╩ ↕∑√≤↓╤⁸ ╣∞↑≢⌂

ↄⱤ♬♇◒⌐╟╢ ⅜╖╠╣√≤™℮ ⅜№╢ Feinstein et al., 2013 ⁹ ⌐
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≠ↄ ╣≤⁸ ⌐╟╢ ╣│ ∆═⅝⅛╙⇔╣⌂™⁹ 

 

2. ⁸ ╡⁸ ⇔╖ 

 ⌐ ⅜ ╪≢™╢─│ disgust ≢№╢⁹ ∂╟℮⌐ ╩ ™√ ≢│

─ ⅜ ⇔√ Phillips et al., 1997 ⁹↓↓≢╙ ─ ⅜№╡⁸ ╩

™√ │ ™ ⅜ ╩⁸ ™ ⅜ ⌂ ⌐ ∆╢↓≤╩ ⇔√ Chen 

et al., 2009 ⁹ │ ⌂ ⌐ ∆╢⅜⁸ disgust │ ⅛╠ √ ≢№╢↓

≤│ ™⁹⌂⅔⁸ ─ ≤ ⅜ ∂ ≢ ∆ ─ ─ ⌐ ∆

╢ ─ │⁸ ℮™≥╢∆ⱪ♇ꜝכⱣכ○⌐ Whicker et al., 2003 ⁹↓╣│Ⱶꜝהכ

─fi꜡כꜙ♬ ⌐ ∆╢⅜⁸ ─ ⌐ Kircher et al. (2013) ⅜№╢⁹ 

 ⌐╟╢ ╡─ │ ─ ≤ ⅜ ⇔⁸ ⇔╖─ ≢

│ ─ ⁸ ─ ─ ⅜╖╠╣√ Blair et al., 1999 ⁹↓╣╠─ │ ⌐

╩ ⇔≡™╢⅜⁸ ⌂ ⅜⅛╡╙ ≢№╢ Aviezer et al., 2012 ⁹ 

 ─ ≢│ ⌂ ≤ ⌂ ⅜ ≢⅝╢≤™℮⁹ │

⌂≥⁸ │ ⁸ ⌂≥≢№╢ Grupe et al., 2013 ⁹ 

 

B. ⌂  

 ⁸ social neuroscience≤ ┌╣╢ ⅜ ⇔⁸ ↄ─

⌐ⱴכ♥─⧵⁹╢™≡╣↕⌂⅜ ⇔≡ ╩ ↑╢⌐ ∆╢╒≥─ ™≢№╢⅜⁸↓↓≢│

─ ≢ ∂╢ ⌂ ⌐≈™≡ ═╢⁹⌂⅔⁸Olson et al. (2013) │ ≤

─ ╩ ∂≡™╢⁹ ↕╣√™⁹╕√⁸Stanley & Adolphs (2013) │ social 

neuroscience─ ≤ ⌐≈™≡ ∂≡™╢⁹ 

 

1. ⁸ disapproval  

⁸ ─ │ ⌂≥╩ ∆╢⅜ ⅜№╢⁹ ⌐ ∆╢

rejection sensitivity ≤ ─ ⅜╖╠╣√─│ ─ ≢№∫√ Burkland et 

al., 2007 ⁹∆⌂╦∟⁸ ⅜ ™ ╒≥⁸↓─ ─ ⅜ ™⁹ ⌐ ─ │

/ ≢╖╠╣√⁹ 

 

2. ⌂ ⁸  

⌂ social exclusion ⁸ ⌂ ╖ ⌐ ⇔≡│⁸ ⁸ ≤ ∂

─ ⅜ ⇔√(Eisenberger et al., 2003 )⁹↓─ │ ⌂ ╖⌐ ⇔

≡╙ ↕╣╢ ≢№╡⁸ ⌂ ─ ≤ ─ ╩ ⇔√⁹₈ ─ ╖₉≤™

℮ │⇔⅛╢═⅝ ╩ ∫≡™╢╟℮≢№╢⁹⌂⅔ ⁸ ꜝכⱣכ○│⌐

♇ⱪ∆╢╙──⁸ ⌂ ╖≤ ⌂ ╖│ ≤─ ⅜№╢ Iannetti et al., 

2013; Wagner et al., 2013 ⁹ ─ │ ─ ≤ ─ ╩ ⇔√⁹↓─
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│ ⁸ ⌂ ╩ ∆╢ ≤ ⅎ╠╣≡™╢⁹╕√⁸ ⌐ ↕╣√

√∟│ ⌂ ⌐ ⇔≡⁸mentalizing ⌐ ∆╢ ─ ─ ⅜

∆╢≤™℮ ⅜⌂↕╣√ Powers et al., 2013 ⁹ ─ ⌐≈™≡│ ⌐

═╢⁹ 

─ ╩ ╗ ⌐≈™≡Masten et al. (2011)│ ↕╣╢ ─ ─ ╩

⌐⇔≡™╢⁹ ─ │ ⌐╟∫≡ ↕╣╢≤⁸ ⁸ ⌂ ╖⌐

∆╢ ⅜ ⇔⁸∕╣│ ─ ≤ ─ ╩ ⇔√⁹√∞⇔⁸∕─

╩ ⌐ ↕∑╢ │ ─ ⁸ ─ ─ ≤ ─

╩ ⇔√⁹↓─ │ ─ ⌐ ∆╢≤ ⅎ╠╣≡™╢⁹⌂⅔⁸ ╖─ ≢│

⌐ ─ ⅜╖╠╣√⁹ ⁸Norton et al. (2013) │ racial paralysis ≤™℮ ⇔™

─ ⌐≈™≡ ⇔≡™╢⁹↓╣│ ⌂╢ ⅜ ╕╣╢ ⅛╠ ╩ ↄ

≢⁸ ⌐ ∆╢ ⅜ ╕╣╢ ⌐ ⌐⌂╢⁹ ⅎ┌⁸ ⁸ ─ ⅜

⌐ ┘⁸ ⌐₈ ⌂₉⁸₈ ⌂₉≤™∫√ ⅜ ↕╣⁸ ⌐ ⇔™─│

≥∟╠─ ⅛⁸∕╣≤╙ ≢⅝⌂™⅛⅜ ╘╠╣╢⁹ ⅛╠ ╩ ↄ │ ⅜

≤╙ ─ ╟╡╙ ╕╢⁹∕─ ⇔≡™╢─│ ⌐ ∆╢

⁸ ⌐ ∆╢ ⁸ ⌐ ∆╢ ⁸ ⌐

∆╢ ∞∫√⁹ 

 

3. ⁸ ─ │ ─ ⁸  

Takahashi et al. (2009)  │ ╛ ─ ╩ ┬↓≤─ ⌂ ⌐≈™≡ ⇔

√⁹╦╣╦╣│ ⌐ ⅝≡⅔╡⁸ ─ ⌐ ⇔⁸ ╩ ┬ ╩ ∫

≡™╢⁹∕─╟℮⌂ ─ ╩ ⇔≡ ─ ╩ ⇔√≤↓╤⁸ ≢│ ⌐

∆╢ ─ ⅜ ⇔√⁹ ⁸ ─ ≢│

⅜ ⇔√⁹↓─ │™╤™╤⌂ ≢ ∆╢ ≢№╡⁸₈ ─ │ ─ ₉

≤™℮ │ ≤╟ↄ ℮⁹Frewen et al. (2013) │ ─ ╩ ⇔√⅜⁸

─ ╛ ⅜ ⇔≡™√⁹↓╣╠─ │ ⅜№∫√⁹ 

 

4.  

─ ╙№╢ Camille et al., 2004 ⁹ ╩ ⇔√ ─ ≢№╢⅜⁸

◑ꜗfiⱩꜟ ≢ ⇔⌂⅛∫√ ─ ╩ ⇔√⁹ ⌐⁸ ⇔√ ⅜ 1000 ─

≢⁸⇔⌂⅛∫√ ─ ⅜ 500 ─ ≢№╢⌂╠┌⁸ ╩ ═┌╟⅛∫√≤

∆╢⁹∕⇔≡⁸∕─ ⅜ ⌂ ┼≤ ↄ⁹≤↓╤⅜⁸ ─ │∕

─╟℮⌂ ⅜ ↄ⁸ ⌂ ⌂ ⌐ ⇔⁸ ≤⇔≡ ╩⇔≡⇔╕∫√⁹

↓─↓≤⅛╠⁸ │ ≤ ∆╢↓≤⅜ ╢⁹ Coricelli et al., 2005

│ ─ ≢ ─ ⁸ ⁸ ⅜ ∆╢↓≤╩╖√⁹ 

⌂ ╩ ∫√ ⌂Phineas Gage─ ⅜№╢⁹Gage⌐≈™≡│Damasio et al. 
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(1994) ⅜ ⇔ↄ ⇔≡™╢─≢⁸ ↕╣√™⁹ ⁸ ╩ ⁸ ⌐

↑≡ ⇔≡⅔╡⁸ ⌐≈™≡─ ⅜ ⌂╢↓≤╩ ⇔≡™╢ Levens et al., 2014 ⁹ 

 

5. empathy  

 Empathy ⌐≈™≡│ 3 ─Ⱶꜝכꜙ♬הכ꜡fiה◦☻♥ⱶ MNS ─ ≢ ═√⁹

─ Engen & Singer (2013) ─ │ empathy ╩ MNS ─ ≢№╢ ≤ ─ ⁸

MNS ≤ ToM/mentalizing ─ ≈─ ⁸∕╣╩ ∆╢ ₁⌂ ⁸ ⌂≥

⌐╟╢ ⌐≈™≡ ╟ↄ╕≤╘≡™╢─≢⁸ ⌐↕╣√™ л-2 ⁹

─ ⌐╟╢≤ ⌂ ⌐│ ⁸ ⁸ ⁸ ⁸

⁸ ⁸ ⌂≥⅜ ∆╢ Leigh et al., 2013 ⁹ 

 

 

л-2. Empathy ─ ⁹(a),(c)│ ToM/mentalizing ─ ⅝≤ ─ ⁹(b), (d)│

MNS ─ ⅝≤ ─ ⁹Engen & Singer (2013) Current Opinion in Neurobiology, 

23:275-282╟╡ 

 



5 ה  ≠↑ (ver. 6, last ) 
 

 

8 

 

6. ⸗ꜝꜟ 

⸗ꜝꜟ─ │ neuroethics ─ ≤⇔≡⁸ ↄ─ ⅜№╢⁹Greene 

et al. (2001) , Greene & Haidt (2002) │⸗ꜝꜟ ⌐⅔™≡⁸ ⌂ ≤ ⌂ ⅜

ↄ≤ ⅎ≡™╢⁹∕─™∏╣─ ⅜ ⌐⌂╢⅛│ ∆╢ ⌐╟╡ ⌂╢⁹∕─

⌐ ⅜ ∆╢ ⅜ ⅝™ personal ≤⁸∕℮≢⌂™ ⌂ impersonal ⌐

⇔≡⁸ ⌐ ∆╢ ─ ⁸ ⁸ ─ ⅜ ⅜╢⁹

⁸ ⌂ ≢│ ⁸ ─ ─ ⅜ ∆╢⁹ 

 

 

л-3. Fumagalli & P riori (2012) ⌐╟╢⸗ꜝꜟ⌐ ∆╢ ≤  

 

⸗ꜝꜟ⌐│ ⌐ ≢⅝╢╙─╙№╢⅜⁸ ≤⇔≡ ∆╢ ─ ╩ ╗

⅜ ⇔™╙─⅜№╢⁹ ≡╢─⅜ ⌂─≢ ╪ ╩ ∆↓≤⅜ ↕╣⌂™↓≤│

⌐ ≢⅝╢⅜⁸Greene et al. (2004) ⅜№→√ ─ │≥℮∞╤℮⁹₈ ⌐ ↄ─

⅜ ⌐ ╣√⁹ ⌐ ╪ ⅜™√⅜⁸ ⅝ ≢ ⌐ ≈⅛╢ ⅜№∫√⁹ ╪

⅜ ⅝∞⇔√─≢⁸ ╩┤↕™≢ ⇔≡⇔╕∫√₉⁹↓╣│ ↕╣╢ ⅛ utilitarian

⁸∕╣≤╙ ↕╣⌂™⅛ non-utilitarian  ↓─ ╩ ↕╣╢≤∆╢

⌐│ ─ ⅜⁸ ↕╣⌂™≤∆╢ ╟╡╙ ↄ ⇔√⁹↓─╟℮⌂

⌂⸗ꜝꜟ ─ ≢│ utilitarian ⌂ ⌐│ ⅜ ↄ≤ ⅎ╠╣╢⁹ 

Greene╠│ ─ ─ ⌐ ⁸ ⁸ ⌂≥╩ ⅎ√ 8≈─ ⅜⸗
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ꜝꜟ ⌐ ↄ≤ ⅎ≡™╢⁹Fumagalli & Priori (2012) ╙ ⌂ ⅛╠⸗ꜝꜟ⌐≈

™≡꜠flꜙ⁸⅜╢™≡⇔כ ∞↑≢⌂ↄ ─ ╙ ⇔ↄ ╡ →≡™╢─≢

⌐⌂╢⁹ V-3⌐⅛╣╠─ ≤∕─ ⌐ ∆╢ ╩ ∆⁹Decety & Cacioppo 

(2012) │ ≢ ⁸ ⁸ ⁸ ─ ─ ⁸ ╩

⇔√⁹∕─ ⁸62 ms≢ ⅜ ─ ─ ╩ ™⁸ ⅜

122 ms⁸ ⅜ 182 ms≢ ⌂ ─ ≢ ⇔√⁹↓╣╠─ │⸗

ꜝꜟ ─ ─ ╩ ⇔⁸∕↓≢ ↄ ─ ╩ ⇔≡™╢≤ ⅎ╠╣╢⁹⸗ꜝ

ꜟ ─ ⌂ ≢№╢ ≤ ─ ⌂ ╩ ⇔√

⅜№╢ FeldmanHall et al., 2014 ⁹∕╣⌐╟╢≤⁸ ⇔™⸗ꜝꜟ │

─ ╩ ╘╢⅜⁸ ╛ ─ ╩ ↕∑╢⁹ ⁸╛↕⇔

™⸗ꜝꜟ │ ─ ╩ ╘╢⅜⁸ ╛ ─

╩ ↕∑√⁹ 

⌂⅔⁸⸗ꜝꜟ⌐ ∆╢ ≤ ⌐ ⇔≡⁸ ⌐ ∆╢ ≤ ─ ⅜№╢

↓≤⁸▬ⱷכ☺ ⌐⅔™≡ ⌐ ⅜№╢↓≤⅜ ↕╣≡™╢ Michl et al., 2014 ⁹

⌐⅔↑╢ ⌂Ᵽ▬▪☻─ ⌐ ─ ⅜ ∆╢≤─ ⅜⌂↕

╣√ Silani et al., 2013 ⁹ 

 

 

л-4. ╩ ™√ ─ ─ ⁹ ⌂ The Lordõs Prayer ≢ ╙ ⅜

™⁹Schjoedt et al. (2008) Neuroscience Letters, 443:165 -168 ╩ ⁹ 

 

7.  

 ⌐ ∆╢ ⌐│⁸ ╩ ∏╢╙─⅜ ╩ ™√ ⌐ ⌂≥ ⅜

∆╢≤™℮ ⅜№╢ Schjoedt et al., 2 008, л-4 ⁹ⱴꜟ◒☻│₈ │▪Ⱬfi≢

№╢₉≤ ═√⅜⁸ ╩⇔≡╒⇔ↄ⌂™⅜⁸ ≤⇔≡│ ≤ ⌐│ ∆╢

⅜№╢⅛╙⇔╣⌂™⁹╕√⁸ ╩ ∏╢╙─≤∕℮≢⌂™╙─≢│ ⌐ ∆╢ ─
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⅜ ⌂╢ Schjoedt et al., 2011 ⁹ ∏╢ │ ↕╣ ─ ⁸ ─ ⅜ ↕

╣╢⁹↓╣│₈ ∏╢ │ ╦╣╢₉≤™℮ ⌐ ꜠☺הꜟꜝ⸗⁹™⌂╣⇔╙⅛╢∆

fiⱴ⌐ ∆╢ ─ ⅜◌♁ꜞ♇◒ ≤ ≢│ ⌂╢≤™℮ ⅜№╢

Christensen et al., 20 14 ⁹ 

 ⸗ꜝꜟ╩ ╗ moralizing religions ≢│⁸₈ ⅜ ⇔⌂™↓≤╩ ⌐∆╢⌂₉≤⅛

₈ ⅛╠⇔≡╒⇔™↓≤╩⁸ ⌐╙∑╟₉≤™∫√ ⅎ⅜ Golden Rule ≢№╢≤ ⅎ

╠╣╢ Baumard & Boyer, 2013 ⁹↓─ Golden Rule ─ ⌐│ ─ ⁸╙∫≤

⌐⁸ ─ ─ ⅜№╢∞╤℮⁹ 

 

8.  

 ╩ ™≡ ⅜ ≈╟℮⌂ ╩ ⅎ⁸ ╩╖≡ ⇔™≤ ∏╢↓≤│╦╣╦╣

⅜ ⌐ ∆╢↓≤≢№╢⁹Blood et al. (19 99)⁸Blood & Zatorre (2001) ⁸Menon & 

Levitin (2005) │ ™ ⁸ ⇔≡ ⅜ ≈ ╩ ™√ ⌐ ⁸ ⁸

─ ⌂≥ ⌐ ∆╢ ⅜ ∆╢↓≤╩╖√ л-5 ⁹ ⁸

Salimpoor et al. (2013) │ ╘≡ ™√ ╩ ⅝⌐⌂╢⅛│ ─ ≢ ≢

№╢↓≤╩ ⇔√⁹ ⁸ ⁸ ─ ≢│ ≢№╢⅜⁸

≤─ ⌐╟╡∕─ ⌐ ∆╢ ╖╩ ⅎ╢≤⇔√⁹ 

 

   

л-5. ≢ ⇔√ ⌐ ∆╢ ⁹ VTA⁸ NAc⁸

OFC ⌂≥ ⅜ ™⁹Menon & Levitin (2005) Neuroimage, 28:175 -184╩  

 

 ⌐ ⇔≡│ Kawabata & Zeki (2004) ─ ⅜№╢⅜⁸ ⇔™≤ ∂╢ │ ™№╢

™│ ╩ ∂⌂™ ≤ ⇔≡⁸ ─ ⅜ ∆╢⁹ ⌂ ⌐│

⁸ ⁸ ⅜ ⇔√ OõDoherty et al., 2003 ⁹

─ ⌐כ♃☻ ⅜ ╕╢ ∞╤℮⁹Tsukiura & Cabeza (2011) │ ─

≤⸗ꜝꜟ─ ↕╩ ⇔√⅜⁸∕╣╠─ ─ ↕≤ ─ ─ │ ⇔≡
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™√⁹ ⌐ ─ ╩ ⇔√─│ ∞∫√⁹ 

 

 ▪⸗כꜚ .9

 Vrticka et al. (2013) ⅜ꜚכ⸗▪⌐≈™≡ ╩ ╘ ↄ ∂≡™╢⁹ ⌐≈

™≡│ ≤ ─ ≈─ ⅜№╢⁹ │ ╦╣╦╣⅜ ⅎ≡™╢↓≤ ≤

ⅎ╠╣√ ─ ─ ─ ≤∕─ ⌐ ╦╡⁸ - - ╩ ⌐⇔

√ ™ ⅜ ∆╢⁹ ─ │ ╛ ⱤⱵfiכ♪─ ╛ ⅜

∆╢⁹ 

 

10. ≤ ⌂  

⅜╦⅜ ─ ╩ ≡™╢ ≤ ─ ─ ╩ ≡™╢ ─ ─ ╩ ⇔√

⅜№╢⁹Leibenluft et al. (2004) │╦⅜ ╩ √ ⅜ ⁸ ⁸ ─

⁸ ─ ─ ⅜ ™↓≤╩ ⇔√⁹ 2 ╛ ─ 2

⅜ ∆╢≤ ⅎ≡™╢⁹Nitschke et al. (2004) │ ⌂ ─ ≢

⅜ ∆╢↓≤╩ ⇔√⁹ attachment ⌐ ∆╢ ─ ≤ ⇔≡™╢⁹ 

≢│⁸ ⅜ ─ ≤ ╠⌠ ─ ╩ √≤⅝⌐│≥─╟℮⌂ ⅜ ⌐

╖╠╣╢∞╤℮⅛⁹Minagawa -Kawai et al. ( 2009) │ NIRS ╩ ∫≡↓─ ╩ ⇔√⁹

∕─ ⁸ │ ─ ─ ╩ √≤⅝─ ⌐ ─ ≢╟╡ ™

╩ ⇔√⁹ 

⌂ │ ⌐ ∫√╙─≢│⌂™⁹affiliative emotion ≤╙╟┌╣⁸ ⌂

╛ ─ ⁸ ─ ≤⌂∫≡™╢⁹Moll et al . (2012) │ ╩ ↑ affiliative 

emotion ╩ ⅝ ⇔√⅜⁸ ─≤ↄ⌐ ⅜↓─ ⌐ ∆╢

↓≤╩ ⇔√⁹ 

 

C. ≤  

 ⌐ ⌐╟∫≡ ∂╢ ≤ ─ ╦╡╩ ⇔√ ╩ ⇔≡

⅔ↄ⁹╟ↄ ↕╣╢ │ SCR ╛ ⌂≥≢№╢⁹↓╣╠│

ⱳꜞ◓ꜝⱨ─ ≢№╢⁹Bechara et al. (1997) │◑ꜗfiⱩꜟ ╩ ⌂ ≤

─ ⌐ ─№╢ ≢ ╦∑⁸ ─ ≤ SCR─ ─ ─ ╩ ⇔√⁹

─ │ │ ™⅜ │∕╣╩ ╢ ⌂ ╩ ⌐ ⇔⁸ │ ⌂™⅜

╙ ⌂ↄ ⱪꜝ☻─ ⌐⌂╢ ╩ ℮╟℮⌐⌂╢⁹↓╣⌐ ⇔≡

⌐ ─№╢ │⁸B.4.─₈ ₉─ ≢ ⇔√╟℮⌐⁸ ─ ⌐└⅛╣≡ ⌂

╩ ↑⁸ ⅝⌂ ╩↓℮╗╢⁹SCR ─ ╩╖╢≤⁸ ─ │ ⌂ ╩∆

╢ ⌐⁸ ⌂ ⌐ ═≡⁸ ⅝⌂ SCR ─ ╩ ∆⁹ ⁸ ─№╢ │ SCR

─ ⅜ ⌂ↄ⁸ ⁸ ⌂ ≢ ⅜╖╠╣⌂™⁹ ™↓≤│⁸ ─ ≢│⁸

⅜ ≢№╢↓≤⅜ ⌐ ↕╣≡™⌂™ ≢⁸SCR ─ │ ⌂ ⌐
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⅝™↓≤≢№╢⁹≈╕╡⁸ ⅜ ╩⁸ ╩ ™≡™╢ ⅜№╢⁹ 

 ↓─╟℮⌂ somatic marker ─ ⅎ│ Damasio ╠⅜ ⇔≡™╢─≢⁸⅛╣─ ╩

↕╣√™ Damasio, 1994; 1999; 2003 ⁹↓─ │⁸ зB ≢ ═√ ה ≠↑─

─ ⌂ ⌐ ⇔⁸л ≢↕╠⌐ ⅛╡⌐ ∂╠╣╢⁹ 
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й ┼─ ≤  

 

A. ה ≠↑≤  

 

л-6. ─ ≢ ╣ ≤ ─ ⅜⌂ↄ⌂╢ Vuilleumier (2005) 

Trends in Cognitive Sciences, 9:585 -594╟╡ 

 

 

 

л-7. Ᵽ♇ⱨ□≤ ─ ─ ⌂ ⁹Vuilleumier (2005) Trends in 

Cognitive Sciences, 9:585-594╟╡ 
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 ⌂ ⌐ ⁸╕√ ∑∏⌐ ⅜ ↄ─⅜ ≢№╢↓≤│ ═╢╕≢

╙⌂™⁹Vuilleumier et al. (2001) │ ─ ⅜ ⌂ ╟╡╙ ╩ ↄ

∆╢↓≤╩ ≡™╢⁹↓╣│ ⌐ ╩ ↑≡™╢⁸™⌂™⌐ ⌂™⁹

⅜ ╩ ↄ ∆╢↓≤│⁸∕─ ╛ ─ ╩ →╢ ≢ ≢№╢⁹

Vuilleumier (2005) │ ─ ≢⁸↓─╟℮⌂ ⌂ ─ ⅜ ─ ⌐╟╡

∆╢↓≤╩ ⇔≡™╢ л-6 ⁹∕⇔≡⁸ ⅛╠ ⌐ ↄⱲ♩ⱶה▪♇

ⱪ ⌂ ⁸ ⌐ ⅛╠ ⌐ ↄ♩♇ⱪה♄►fi ⌐≈™≡ ═≡™╢

л-7 ⁹↓╣│ ⌐ ═√ 5 ≈─ ─⸗♦ꜟ з-2 ─ ה ≤ ה ≠↑

─ ─ ─ ─ ⌂ ─ ≈∞╤℮⁹↓─ ⌐ ⇔≡⁸Miyahara et 

al. (2013) │ ≤ ─ ─ ╩ ∑⁸ ≤ ─ ╩ ⇔√⁹ ≢│

─ ⅜ ╣─ ⅜ ⅛∫√⅜⁸ │ ≢ ⇔⁸ ⌐ ⅜╖╠╣⌂⅛∫√⁹

⇔⅛⇔⁸ ─ ≤ ⁸ ─ ≤─ │ ╣─ ≤ ⇔≡™√⁹

Furl et al. (2013) │ ╣─ ─ │ FFA ≢⁸ │ hMT+/V5, STS

≢ sensitive ≢№╢↓≤⁸∕╣│ ≤─ ⌐╟╢↓≤╩ ⇔√⁹ ≢ ⇔≡

™╢╟℮⌐⁸Ⱡ♇♩꞉כ◒≢ ⅎ╢↓≤⅜ ≤ ╦╣╢⁹⌂⅔⁸ ─ ⌐╟╢

─ ⅜ ─ ≢ ∆╢≤™℮ ⅜№╢ Burra et al., 2013 ⁹↓

─ │ ≢╖╠╣≡™╢─≢ Kawashima et al., 1999 ⁸blindsight ─ ≤ ╦

╣╢⁹ 

 ⁸ ⅜ ⌂ ╩ √∆≤ ⅎ╠╣╢⅜⁸Edmiston et al. (2013) │

─ ⅜⁸ ⌐ ⇔≡ ≤ ╦╡─⌂™ ─ ╩ ↓∆↓≤⅛╠⁸ ─

─ ╙ ∆═⅝≤ ⇔≡™╢↓≤╩ ∆╢⁹╕√⁸ ≠↑⅜ ⌐ ╩╙

≈─╙ ≢№╢⁹ ⌂ │ ╛∕╣⌐ ⇔√ ⌐ ⅜ ⅝⁸ ≢

⌂ ⅜⌂↕╣╢∞╤℮ Peck et al., 2009 ; Serences & Saproo, 2010⌂≥ ⁹⌂⅔⁸

Zikopoulos & Barbas (2012) │◘ꜟ─ ⅛╠⁸ ─ ╩ ⌐⇔√ ⌂

≤ ─⸗♦ꜟ╩ ⇔≡™╢⁹ ⌐↕╣√™⁹ 

 

  

B. ה ≠↑≤  

╩└ↄ │ ⌐ ╡╛∆™⁹ ⌐⁸ ⌂ │ ╩└⅝╟ↄ ↕╣

╢⁹ ≠↑⌐ ∆╢ │ ⁸ ≤⇔≡ ─ ⌐ ∆╢↓≤│ ─ ⁸

─ ≤⇔≡ ⅜ ⇔≡⅝√↓≤≢№╢⁹ ⌂ ≤⇔≡ Dolcos et 

al. (2004) ─ ≤ ╗ ─ ⅜№╢⁹⅛╣╠│ ╩ ⇔≡⁸

≤ ≤↓╣╠─ ─ ╦╡╩ ⇔√⁹∕─ ⁸ ⁸ ⁸

≢│ ≢ ⅝⌂ ⅜╖╠╣√⁹ ⅜ ≤≤╙⌐ ─

⌐ ⅝ↄ⅛⅛╦∫≡™╢↓≤╩ ⇔≡™╢⁹Sergerie et al. (2006) │ ⅜

─ ⌐╙ ⌐╙ ╦╢⅜⁸ꜝ♥ꜝꜞ♥▫⅜№╢≤ ⇔≡™╢⅜⁸ ╙ ⅜
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∞╤℮⁹Cahill & McGaugh (1998), Hamann (2001) ⌂≥─ ─ │⁸ ⅜

∕╣⌐ ⅝ↄ⅛⅛╦╢↓≤╩ ═≡™╢⁹ 

 ⁸Binder et al. (2012) ⅜ ≤ ─▬fi♃ꜝ◒◦ꜛfi╩ ⇔≡™╢⁹ ⌐⁸

⌂ ≢ ╩ ∆╢≤ ⌐ⱴ▬♫☻─ ⅜≢╢⁹ ⇔ↄ ↕╣√ ≢

─№╡⁸⌂⇔─ ╩ ℮≤⁸ ⇔√ ≢ ─ ⅜ ⇔≡™√ л-8 ⁹

∕⇔≡ ≤ ─ ⅜ ≢ ⇔≡⅔╡⁸↓─ │

─ ╩ ∆╢≤™℮⁹ 

 

 

 

л-8. ⌐ ∆╢ ─ ⁹A: ⅝⁸B: ─ ⁸C, D: │ ≢

⅜ ∆╢⁹Binder et al. (2 012) Neuroimage, 63:525 -532╟╡ 

 

 ⁸Wolosin et al. (2012) ⅜ ≠↑≤ ─ ╩ ╩ ↕∑≡ ⇔≡™╢⁹

≤ ─ │⁸ ╩ⱶכ♃℮™≥ ⇔⌂™⅜⁸ ─ ╛ ─ ≢

⅜ ⌐╦√╡ ⇔≡⅝√ ≢№╢⁹⇔⅛⇔⁸ ⌂≥ ─ ─

│ ↄ⌂™⁹Wolosin ╠⌐╟╢≤⁸ ⌐ ∆╢ ─ⱤⱵfiכ♪─ ≢№╢

VTN ≤ SN ≤ ─ ≢⁸ ─ ≈ ┼─ ⌂ ⅜

∆╢⁹≤ↄ⌐⁸ PHC ≤ ─ ≢№╢ /CA2,3 ≤ VTN/SN ─

⅜ ⌂ ╩ √∆⁹⌂⅔⁸ ╛ ╙∫≤╙ ⅜ ╪⌂ ⌐ ⇔

≡│ ⌐ ═╢⁹ ≤ ⌐ ⇔≡│ 4 ╩ ↄ∞↕™⁹ 

 ⌐ ⇔≡│ 2 ≢ ⌐⅛╠╘≡ ⌐┤╣√⌐∆⅞⌂™⁹ ⁸
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FitzGerald et al. (2013) │ ∆═⅝ ╩ ≥fi꜡כꜙ♬╢∆ ╩ ╠∑╢◦◓♫

ꜟ─ ≤─ ╩ ⇔≡™╢⁹∆⌂╦∟⁸ ◦◓♫ꜟ│ ≤⌂╢ ╩ ⇔≡

fi꜡כꜙ♬╢™ ╩ ⌐ ∆╢─⅛⁸∕╣≤╙ ⌐ ∆╢─⅛⁹↓─ 2

≈─ ╩ ⇔√╙─⅜ л-9≢№╢⁹ │ ─ ─ ⌂ ╩ ⇔√⁹ 

 

 

л-9. ⌐⅔↑╢ ◦◓♫ꜟ─ ⁹ ⅜ ™╒≥ ⅜ ™⁹ 

FitzGerald et al. (2013) Neuroimage, 83:329 -334╟╡⁹ 

Reward signal  
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к ≠↑  

 

 ╙ ≠↑╙ ⁸ ─ ⌐⅛⅛╦╢─≢⁸ ⌂≥ ─ ⌐ ╩

╙≈⁹ ≠↑│ ─ ≤⅛⅛╦╢─≢⁸ ╛ ⌐ ∆╢ ⅜ ≤↕╣╢⁹

│ ≤ ∆╢↓≤⅜ ⅛∫√⅜⁸↓─ │ ≤─⅛

⅛╦╡⅜ ™⁹ ─ ⌐│ ≤─ ≠↑╩ ∆╢ ⅜№╢⅜⁸

⌂↓≤≢⁸ ⌐ ℮⁹ 

 ↓↓≢│ ≤™℮ ╩ ℮⅜⁸ ─ ⁸ ⌐ ─

─ ⅎ╩ ⇔≡⅔ↄ⁹ ⌐│ ─ ≤ ─ ⅜№╢⁹ ⇔√ ○Ɑꜝfi

♩⌐⁸ ⌂ ⌐≤∫≡─◄◘ ─╟℮⌂ ⅜ ⇔⁸∕─○Ɑꜝfi♩─

╩ ↕∑╢ ╩ ─ ≤™™⁸◄◘⌂≥╩ ─ ≤™℮⁹ ⁸○Ɑꜝ

fi♩⌐⁸ ◦ꜛ♇◒⌂≥─ ─ ⅜ ⇔⁸╛│╡○Ɑꜝfi♩─ ╩

↕∑╢ ⅜ ─ ≢№╢⁹○Ɑꜝfi♩ ⌐ ⅜ ⇔⁸ ─ ⅜

∆╢─⅜ ≢№╢⁹○Ɑꜝfi♩ ≢∕╣╕≢ ⇔≡™√ ⅜ ∆╢─╙

─ ≢№╢⅜⁸ ≤ ┌╣╢⁹ 

 ⌂⅔⁸↓─ │ ⅜ ╙ ╪≢⅔┘√∞⇔™ ⅜ ↕╣≡⅔╡⁸ ↄ─ ⅜

↕╣≡™╢ ≢№╢⁹╕≤╘╢⌐│ ≢⁸ ⁸ ≢№╢↓≤╩

⅔ ╡⇔≡⅔ↄ⁹ 

 

A. ≤ ─  

 │ ╛ ─ⱤⱵfiכ♪─≤⌂ ⅜ ⌐⌂∫≡™╢ Schultz, 2002; Wise, 

2002; Haber & Knutson, 2010 ⁹↓─ │ ⅜ ≤⌂╢ ─ ≤

⌂╢⁹√∞⇔⁸↓╣╠─ ≤ ≤─ │⁸ ⅜ ⅎ╠╣╣┌ ∆╢≤™℮╟

℮⌂ ⌂╙─≢│⌂™⁹ ─ ⅜ ≢⁸ ↕╣√ ⌐│ ∑∏⁸ ╩

∆╢ ⌐ ∆╢╟℮⌐⌂╢⁹ ⅜ ╗≤⁸ ≠↑⌐⅔↑╢ ⁸

≠↑⌐⅔↑╢ ⌐ ⇔⁸ ╛ ⌐│ ⇔⌂

ↄ⌂╢⁹⌂⅔⁸ ∑∏⌐ ⅎ╠╣√ ⌐╙ ∆╢⁹ ⁸ ↕╣√ ⅜ ⅎ╠

╣⌂™ ⌐│ ⅜ ↕╣╢⁹ 

 ⌐ ⇔≡│⁸ ⁸ ⅜ ↕╣≡™╢ Hikosaka, 2010 ; 

Johansen et al., 2010 ⁹Hikosaka (2010) │◘ꜟ ⅜fi꜡כꜙ♬─ ⇔√ ⅜⌂

™ ─ ≢ ⇔⁸ ≢│ ⅜ ↕╣╢─╩╖√⁹↓╣│ ≥fi꜡כꜙ♬─

─ ≢№╢⁹ │ ─☿꜡♩♬fiכꜙ♬ה꜡fi⁸ ⁸ Ɽכ♪─

Ⱶfiכꜙ♬ה꜡fi⌐ ╩ ⅎ⁸ ─ ⌐ ∆╢≤ ⅎ╠╣≡™╢⁹ ⁸Johansen 

et al. (2010) │ ╣─ ≠↑⌐⅔™≡ ┼─ ─ ╩ ⇔√⁹

∕⇔≡ ⅛╠─ ⅜ ≢№╢↓≤╩ ╠⅛⌐⇔√⁹

│fi꜡כꜙ♬─ ⌐ ∆╢⁹ ≤ ∂╟℮⌐ │ ─ ⌂ ≢⁸



5 ה  ≠↑ (ver. 6, last ) 
 

 

18 

 

↕╣╢ │ ⅜ ⅜fi꜡כꜙ♬╢∟ ⇔√⁹ ≤ ─ ⌂

⌐≈™≡│ꜝ♇♩─ Stamatakis et al. (2013) ⅜ ⌐⌂╢⁹↓─ │ ⌐⅔↑

╢ ⌂≥≤ ∆╢─≢⁸ ≤ ─ ⅜ ╪∞⁹ 

 

B.  

 ≢│ ≤ ⅜ ⌂╢ ≢№╢ ⌐ ∆╢⁹∕─ ⌐

≈™≡│ ⌐ ═⁸↓↓≢│ ─ ≤ ∆╢ ╩ ⌐ ⇔≡⅔

ↄ⁹ ≢│ ─ ╩ ╘ ─ ╩ ∆╢ ─ ╩ ∆⁹∕↓≢

⌂ ╩ ∂╢─⅜ ─ ≢⁸ ≤ ⌐ √ ≤─ ≢ ╩ ∆╢⁹↓

─ │ ─ ⌂ ≤╖⌂↕╣╢⁹ ⌐│ ⌐⅛⅛╦╢◒ꜞ

♥▫♇◒≤ ─ ≥╢№⅜כ♃◒▪╢╦⅛⅛⌐ ⅎ╠╣≡™╢⁹ 

 ↓─ │ ≠↑≤ ≠↑─ ™⌐ ∆╢⁹ ≠↑≢│

│ ⌐╟∫≡ ⅝ ↓↕╣╢ elicit ─┼כ♃◒▪⁸≢─ │ ™⁹ ⁸

≠↑≢│ ╩ ↕∑╢ emit ─כ♃◒▪≢─ │ ⅝ↄ⌂╢⁹OõDoherty et al. 

(2004) │↓─ ╩ ⇔⁸ ⅜ ≠↑≢─╖ ─

╩ ⇔⁸ │ ─ ≠↑≢ ∆╢↓≤╩ ⇔√⁹↓─

⅛╠⁸◒ꜞ♥▫♇◒│ │כ♃◒▪⁸ ⌐№╢≤ ⅎ≡™╢⁹╕√⁸Knutson et 

al. (2001) ⅜ ⇔≡™╢╟℮⌐⁸ │ ⌐ ∆╢─⌐ ⇔⁸ │ ─╖

⌐ ∆╢─╙↓─ ⅛╠ ≢⅝╢⁹ ↕╣√ Liljeholm & O õDoherty (2012) 

⌐╟╢ ─ ⌐≈™≡─ │ ⌐⌂╢⁹ 

 ⌂⅔⁸ ≢│ ≢⅝⌂™ ⅜ ↕╣≡⅔╡⁸∕╣╠╩ ∆╢ ⇔™

⅜ European Journal of Neuroscience 35 7 ─ ≤⇔≡ ↕╣≡™╢⁹

OõDoherty (2012) ⅜ ⇔√─│⁸ ⌐⅔↑╢ ≈─ⱷ◌♬☼ⱶ ⱷ◌♬

☼ⱶ goal directed mechanism ≤ ─ ⱷ◌♬☼ⱶ habit -driven 

stimulus -response mechanism ─ ≤⁸dopamine ⌐╟╢ ⅜ ⌂ ⌂≥≢№╢⁹

↕╠⌐ ⇔ↄ ╩ ╡√™ │ ↕╣√™⁹↓↓≢│ ⌂≥─ ⌐≤╠

╦╣∏⌐⁸ ╛ ∕─╙─╛⁸∕╣╠≤ ┘≈™√ ⌐ ∆╢ ─ ╩ ∆╢⁹ 

 

C. ↕╕↨╕⌂  

 ╛ ⌐ ∆╢ fi⅜⁸꜡כꜙ♬─ ⌐╟╡⁸ ≠↑ ╛

≠↑ ⌐ ∆╢╟℮⌐⌂╢↓≤│⁸ ─ ─ ⅜ ₁⌂

⌐╟╡ ∆╢↓≤╩ ∆╢⁹ 

╕∏⁸ ⌂≥─ ⌂ ⌐≈™≡⁸OõDoherty et al. (2002) │ ≤⌂╢ ≤

≤⌂╠⌂™ ╩ ™≡⁸ ─ ╩ ⇔√⁹∕─ ⁸ ⁸ ⁸

⁸ ⁸ ⁸ ⁸ ⅜ ─ ⌐ ⇔√⁹↓╣╠

│ ─ ╩ ⇔≡™╢≤ ╦╣╢⁹ 
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∕─╙─╟╡│∕╣⌐ ∆╢ ⌐ ∆╢─≢⁸ ∕─ ─

─ ↄ─ ⅜ ⌐ ╩ ⅝ ↓∆⁹ ≤ ╟™ ╩ ╢↓

≤ │≤╙⌐ ╛ ⌂≥─ ╩ ⇔√ Izuma et al., 2008 л-10 ⁹

⅜ ╩ ↕∑╢ Izuma et al., 2010 ⁹ ≤◄꜡♥▫♇◒⌂

│ ╩ ⇔√⅜⁸ ≢│ ⁸ ╛ ≢│◄꜡♥▫♇◒⌂

⌐ ⇔√⁹ ≢│ ⁸ ≢│╟╡ ⌂ ≤™℮ │⁸ ≢ ═╢╟℮

⌐⁸ ─ ─ ⌐╙╖╠╣≡™╢⁹ ╙◄꜡♥▫♇◒⌂ ⌐

⇔√ Sescousse et al., 2010 ⁹ ⌂ │ ─ ⁸ ╩

↕∑√ OõDorherty et al., 2003 ⁹ 

 

 

 

л-10. ≤ ≢─ ≤ ⌐ ∆╢ ⁹MR: ⁸SR: 

⁹H, L, No: ─꜠ⱬꜟ⅜ ⁸ ⁸ ⁹Self, Other: ╩ ↑╢ ⁹ 

Izuma et al. (2008) Neuron, 58:284 -294╟╡ ⁹ 

 

⁸ ⁸ ⅜ ╩ ∆╢↓≤│∆≢⌐ ═√⁹♥꜠ⱦ─◕כ

ⱶ ⅜ ╕╣╢─│⁸ ─ ≤ ╩ ⌡ ╦∑╢↓≤⅛╠ ⅜ ⅝⁸

∕╣│ ╩ ↕∑╢ Mobbs et al., 2009 ⁹↓─╒⅛⁸ ⌐ ∂ ⌐
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⁸ ⅜ Gozzi et al., 2010 ⁸ ≢ ╛ ⅜ ∆

╢ Schilbach et al., 2010 ⁹™╤™╤⌂ ⅜ ⌐╟╡ ↕╣≡™╢↓≤╩

⇔≡™╢⁹ 

 

D. ↕╕↨╕⌂  

כꜝ◄  │ ⇔√ ≤⇔≡⁸ ⌐╟╢ ⅜ ╪⌐ ╦╣≡™

√ √≤ⅎ┌⁸Gehring et al., 1993 ⁹ ╩ ╗ ─ ⅜ ≤ ⅎ╠

כꜝ◄╢╣ ─ ≢№╢⁹ Pourtois et al. (2010) │ ╩ ≤

⌐ ⇔⁸Go/No-Go ⅜כꜝ◄≢ ╛∆™No-Go◄ꜝכ ─ ╩ ⇔√⁹

≢│ ≤ ∂ 250ms ─ ™ ⁸⇔⅛⇔ ⅜ ™ ╩ ⇔√⁹

⁸ ≢│ 500ms╩ ⅎ╢╝∫ↄ╡⇔√ ╩ ⇔≡™╢ л-11 ⁹ 

 

 

л-11. Cing ≤ Amyg ⌐ ↕╣√ ≢ ↕╣√ Go/No-Go

─ ⁹ │ ─ ⁸ │ ─ ⌐ ╦∑≡ ⇔√╙─⁹

Go ≢ ⅜ ™ ⁸No-Go ≢ ⇔≡⇔╕∫√ ◒♇Ᵽ♪כ▫ⱨ─כꜝ◄⌐

╩ ⅎ√⁹Pourtois et al. (2010) Neuropsychologia, 48:1144 -1159╟╡ ⁹ 

 


