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₈Hans Berger⌐╟╢ⱥ♩─ ─ ≤∕─ ─ ─ ₉ 

  2018 6 15  

 

ₒ ₓ ↕╕↓╪⌐∟│⁹ ⌐⌂╡╕⇔√─≢⁸ ─ ☿Ⱶ♫כ╩ ╘╕∆⁹

↕╕⅔ ⇔™ ⅔ ╕╡™√∞⅝╕⇔≡⁸≥℮╙№╡⅜≤℮↔↨™╕∆⁹ │

─ ╩⅔ ⅝⇔≡⁸₈Hans Berger⌐╟╢ⱥ♩─ ─ ≤∕─ ─

─ ₉≤™℮♃▬♩ꜟ≢ ⌂ ╩™√∞⅝╕∆⁹ │ ╩╛∫≡╕∞ ⅜ ™─≢

∆⅜⁸ ╩╛╢≤ ≤⅛ⱥ♩─ ≤⅛╛╢─≢∆⅜⁸ ─ ─ ≢ ⅜ ⅝≡™

╢⅛≤™℮↓≤⌐ ⇔≡ ⌐ ⅜ ↑≡™╢≤™℮↓≤╩ ⇔≡⅔╡╕∆⁹∕↓≢

⌂╡⌐ ⇔√─≢∆↑╣≥╙⁸╛│╡ ╩ ╘√ │≥℮™℮↓≤╩ ⅎ√─⅛⁸ ↕╪

↔ ∞≤ ™╕∆⅜⁸♪▬♠ ─ Hans Berger≤™℮ ⅜ 1929 ⌐ ╩ ⅛╣√⁹∕─

≢ ╩↕╣√─⅛╩ ⇔√⅛∫√─≢∆↑╣≥╙⁸♪▬♠ ≢ ⅛╣≡™╢─≢↕∆⅜⌐

∞≤⁹ ═√≤↓╤⁸ ⅜ Hans Berger─ ─ ─ ╩ ⇔≡ↄ∞↕

∫≡™╢⁹↓╪⌂↓≤⅜ ⌐╛╠╣≡™√─∞≤⁸ ⌐ ⅝╕⇔√⁹∕↓≢⁸−└

⌐↔ ⇔≡⁸⅔ ╩ ™√™≤™℮ ∟⅜╦™≡╕™╡╕⇔≡⁸ ─↔ ╩⅔ ™⇔

√ ◒♇▫♦ⱷ♩☻כ▬⁹∆≢ ─ ⌐ ─ ╡ ╠™╩ ⅝╕⇔≡⁸↓─╟℮⌂

╩ ⅝╕⇔√⁹≥℮╙№╡⅜≤℮↔↨™╕∆⁹ ⅜≥℮™℮ ≢ ↕╣≡⁸≥℮™

℮ ⌐ ╩ ⇔≡™ↄ═⅝⅛╩⁸ ⌐⅔ ⇔™√∞⅝√ↄ⁸↓─╟℮⌂ ╩ ⅝

╕⇔√⁹ ⌐ ⌂ ⌂─≢⁸ ↕╪ ↕╣╢↓≤╩ ∫≡™╕∆⁹∕╣≢│⁸

⁸≥℮∙╟╤⇔ↄ⅔ ™™√⇔╕∆⁹ 
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ₒ☻ꜝ▬♪ 1ₓ√∞™╕↔ ⌐ ⅛╡╕⇔√ ≢∆⁹ ∟╞∫≤ ⅜ ╣≡™╕∆─

≢⁸ ⅝ ╡⌐ↄ™⅛╙⇔╣╕∑╪↑≥⁸╟╤⇔ↄ⅔ ™™√⇔╕∆⁹ │⁸₈Hans 

Berger⌐╟╢ⱥ♩ ─ ≤∕─ ─ ─ ₉≤™℮↓≤≢⅔ ⇔ ⇔╕∆⁹ 
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ₒ☻ꜝ▬♪ 2ₓ ⅔ ⇔⇔╕∆─│⁸│∂╘⌐≤™℮↓≤≤⁸₈ⱥ♩─ ⌐≈™≡₉─

Hans Berger⅜⁸ 1 ⅛╠ 14 ⁸↓╣ ♪▬♠ ≢ ⇔≡⅔╡╕∆⁹∕╣≤₈ⱥ♩

─ ₉≤™℮↓≤≢╕√ ⇔≡⅔╡╕∆⁹∕─№≤─ │ ⅜╕≤╘√╙─≢№╡╕

⇔≡⁸ ╩ ∆╢ ─ ≤⅛⁸ ─ ─ ≤⅛⁸∕╣⅛╠

╛ ─√╘─ⱳꜞ♁ⱶⱡ◓ꜝⱨ▫─ ≤⅛⁸≡╪⅛╪ ─√╘─ⱦ♦○ה

⸗♬♃ꜞfi◓╛♥꜠ⱷכ♃ ─ ⁸ ─√╘─ ╖≤⇔≡─ ─

─ ⁸≤™℮↓≤≢⁸ │ ↕╪↓↓⌐ ™ ⅜⅔╠╣╕∆─≢⁸ ⅜▪ⱷꜞ◌⌐

⇔√≤⅝─ ╩ ⇔ →≡⁸ ™ ⌐∆↓⇔ stimulate ⁸ ╩∆╣┌™™⅛⌂≤ ∫≡

╦╠∑╢↓≤⌐⌂╡╕∆⁹≢∆⅛╠⁸3- 5│ Hans Berger─⇔╚═∫≡™╢↓≤≢│⌂ↄ≡⁸

⅜╕≤╘√↓≤≢№╡╕∆⁹™╕⁸ ⅛╠ Hans Berger⅜ⱥ♩─ ╩ ╢─⌐™╤

™╤ ↕╣√≤™℮ ⅜№╡╕⇔√⁹ 
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ₒ☻ꜝ▬♪ 3ₓ↓╣⅜ Hans Berger─ ≢∆⁹ │ Hans Berger─ ≢∆↑≥⁸↓↓⌐╙

⅝╕⇔√╟℮⌐⁸ CT≤⅛ MRI≤⅛ SPECT≤⅛ PET⌂≥⁸ ─ │™╤™╤

⇔≡™╕∆↑≥⁸∕╣≢╙ ה ╪⅛╪≡ה ה ה ≢│⁸

≢ ≤⇔≡ ╩ ↕╪ ∫≡⅔╡╕∆⁹∕╣⅛╠⁸ ⌂≥

⌂ ⌐⅔™≡╙ ╩ ∫≡™╢≤™℮↓≤≢⁸ ╙∫≡ electroencephalogra phy⁸

─ │ ╦╡⌂ↄ ⇔≡™╢≤⁹↓─ⱥ♩─ ╩ ⇔√─⅜⁸♪▬♠─ ה

─ ≢№∫√ Hans Berger≢№╢⁹╕№∕℮™℮↓≤≢⁸⅔ ⇔⇔√™≤ ™╕∆⁹ 
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ₒ☻ꜝ▬♪ 4ₓ↓─₈ⱥ♩─ ⌐≈™≡₉─ 1 ⅛╠ 14 ≤⁸∕╣⅛╠₈ⱥ♩─

₉≤⁸ ∂♃▬♩ꜟ≢⁸♪▬♠ ≢∆═≡ ⇔≡™╢─≢∆⁹ 
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ₒ☻ꜝ▬♪ 5ₓ↓─₈ⱥ♩─ ⌐≈™≡₉─ 1 ≢∆⌡⁹∞™√™ ∂ ≢⁸Arch 

Psychiat Nervenkr ⁸∕℮™℮ ⌐ 1929 ⅜ ─ ≢∆↑╣≥⁸∕╣╩ ⇔≡⅔╡╕

∆⁹ 
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ₒ☻ꜝ▬♪ 6ₓ∕╣≢⁸↓╣⅜ ─ ─♪▬♠ ─ ≢∆⁹↓─ │≢∆⌡⁸ ≤

∫≡⁸Hans Berger⅜⅛≈≡ ↕╪≢№∫√ ⌐ ∫≡⁸∕╣╩ ↕∑√ ⌂─≢⁸

─ ≤ ∫≡ ⌐ ╖⌐ↄ™ ≢∆⌡⁹ ╘↓℮™℮™╤™╤ ─ ⅜∏

⁸≥∫כ ╩ ╢╕≢─∞╣⅜≥℮™℮↓≤╩⇔√⅛⁸≤™℮ ╩∏∫≤ ™≡⅔╠╣

╕∆⁹ 

 



8 

 

 

ₒ☻ꜝ▬♪ 7ₓ↓╣╩ ↔ ⅜№╡╕⇔√╟℮⌐⁸ ⅜ ≢ ⇔╕⇔≡⁸↓╣╩

≤™℮ ⌐ ⌐╦√∫≡ ™≡⅔╡╕∆⁹ ⌐ ⌂♪▬♠ ≢№╡╕⇔≡⁸ⱡכⱬ

ꜟ ╩╙╠∫√▬◑ꜞ☻─◄▬♪ꜞ▪fi (Edgar D. Adrian, 1889 - 1977) ╙⁸ ─ ─

⌐ Hans Berger─♪▬♠ │ ⌐ ⇔™≤ ™≡⅔╡╕⇔≡⁸ ⌐ ⇔™♪▬♠ ≢∆

⌡⁹╕№∕℮™℮ ╩ ═≡™╕∆⁹ ╒≥ ⇔╕⇔√╟℮⌐⁸∏∫≤ ─ ╩⇔

≡™╤™╤ ≢ ⇔√↓≤╩ ™≡⅔╡╕∆─≢⁸∕─ │ ⌐ ™ ╩ ™≡№

╡╕∆─≢⁸∕℮™℮ ╩⇔√╒℮⅜™╕ ─ ─╟℮⌐⁸ ─ ─ ⅛╠ ™

≡№╢─≢∆↑≥⁸∕╣╩╛∫≡™╢≤ ⅜ ∫≡⇔╕™╕∆─≢⁸∕╣│ ⇔≡⁸

─ⱥ♩─ ⌐≈™≡⁸ ↕∑≡™√∞⅝╕∆⁹ 
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ₒ☻ꜝ▬♪ 8ₓ↓╣⅜ ─ ─ ≢∆⌡⁹40 ─ ─ ≤™℮↓≤≢⁸↓╣⅜

≢⁸ ⅜ 10Ⱬꜟ♠─ ≢∆⌡⁸∕╣╩ ╢√┘⌐ ≈─ ⅜ 100Ⱶꜞ ≤™℮↓≤≢

™≡№╡╕∆⌡⁹ │ ⌐ 10ↄ╠™─ ≢ ╢─≢⁸ ⅜Ⱪכ◌─≈ 100Ⱶꜞ

≢∆⅛⁸ ₁│▪ꜟⱨ□≤ ╪≢™╕∆↑≥⁸↓℮™℮─⅜ ╘╠╣╢⁹↓─≤⅝─

│⁸ ─ ≢⁸ ⌐ ╩ ↑≡♩꜠Ɽ♫♠▫○fi(Trepanation )≤ ™╕∆↑≥⁸∕

─ ⌐ ╩ ╣≡≢∆⌡⁸ ╩ ↑√ ⅛╠ ⇔√≤⁸ ╩ ⇔√ ─ ─ ≢∆

↑╣≥⁹∕╪⌂ ↄ↕™↓≤╛╢╦↑⌐™⅛⌂™─≢⁸∕─℮∟⌐ Hans Berger│ ─ ⅛

╠ ╩ ╢≤™℮↓≤╩╛╠⌂⅝╚™⅛╪≤™℮╦↑≢∆⌡⁹ 
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ₒ☻ꜝ▬♪ 9ₓ∞™√™ Hans Berger⅜ ─ ─ ⌐│ ─ ≤⅛ ╩ ∫≡™╕

∆⁹↓↓⌐ Klaus≤™℮─│ Hans Berger─ ↕╪≢∆⌡⁹15 ─ ─ ≤™℮↓≤

≢⁸↓↓⌐ ↕╪─ ╩ ∫≡™╕∆≢∆⌡⁹ ⅜ ╒≥ ™╕⇔√╟℮⌐ 1/10 ≢

∆⁹↓╣≢ ╢≤⅝╣™⌂▪ꜟⱨ□ ⁸≤↓╤≥↓╤ ↕⌂ ⅜№╡╕∆↑╣≥╙⁸↓╣╩™

╕ⱬכ♃ ≤ ∫≡™╕∆⁹↓╣│ 2 ≢▪ꜟⱨ□ ⱬכ♃ ⁸ 1 ≢│ 1 ─ ≤

⅛ 2 ─ ≤⅛⁸∕℮™℮↓≤≢ ∫≡⅔╡╕∆⁹∕╣│ ⌐╦⅛╡⌐ↄ™─≢⁸ 2

⅛╠∕─ ╩▪ꜟⱨ□ ⱬכ♃ ≤ ↑≡™╕∆⁹ 
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ₒ☻ꜝ▬♪ 10x 1 ─ ─ ≢≢∆⌡⁸↓℮™℮ ╩ ™≡™╕∆⌡⁹₈ │⁸ ⌐

╟∫≡ⱥ♩⌐⅔™≡↓↓⌐ ⌐ ↕╣√ ⌐ ⇔≡⁸Elektrokardiogramm ─ ─

≢⁸ Elektrenkephalogramm─ ╩ ⇔√™₉ ≢│ Electroencephalogram≢

∆↑╣≥⁸♪▬♠ ≢│ Elektrenkephalogramm≤⌂∫≡™╢⁹₈ │╕√ ⌐⁸ⱥ♩─

╩ ⇔⁸↓↓⌐ ⌐ ⇔√≤ ∏╢₉≤⁹≢∆⅛╠⁸Hans Berger│⌂⅛⌂⅛

≢∆⌡⁹ ⅜ ╘≡ⱥ♩─ ╩ ⇔√≤™℮↓≤╩ ∫≡™╢╦↑≢∆⌡⁹↓─ ╩

ↄ≤⅝│ ⌐ ⅜ ⇔≡ ™√─∞╤℮≤ ™╕∆⌡⁹ⱥ♩─ ╩ ⇔√─⅜

≢№╢≤⁸∕⇔≡∕╣╩ ⇔√─∞≤™℮↓≤╩ ™≡™╢╦↑≢∆⁹ 
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ₒ☻ꜝ▬♪ 11x ⁸ 2 ⌐ ⅝╕∆⁹ 
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ₒ☻ꜝ▬♪ 12x 2 ╩ ↄ≤∞™┬ ╣≡⅝╕⇔≡⁸↓╣⅜▪ꜟⱨ□ ≤ⱬכ♃ ≢∆

⌡⁹Hans Berger│™≈╙ ≤ ⁸∕⇔≡ 1/10 ─ ≤ ⌐ ⇔≡™╕∆⌡⁹≤™

℮─│⁸ ╘ ╩ ⇔√≤⅝⁸№╣│ ⅜ modify ⇔≡ ≡⅝√╙─∂╚⌂™⅛≤

⅛⁸ ─ ∂╚⌂™⅛≤⅛⁸│∂╘ ╙ ╩ ∂≡™⌂⅛∫√─≢⁸∕╣╩ ∆╢√╘

⌐⁸ ∂╚⌂™≤⁹↓╣│ ≢∆⌡⁹╕№∕℮™℮↓≤─ ╩∆╢√╘⌐™╤™╤

⇔≡™╢╦↑≢∆⁹≢⁸↓↓⌐ ≤⇔≡≢∆⌡⁸ ─ ⁸erster Ordnung ≤™℮─

│ ─ ≤™℮↓≤≢⁸▪ꜟⱨ□≤™™╕∆⌡⁹ ─ ⁸♪▬♠ ≢ zweite r Ordnung

≤™™╕∆↑≥⁸↓╣│ⱬכ♃ ⁹↓℮™℮ ⌐⇔≡⁸ │▪ꜟⱨ□ ⱬכ♃ ≤™℮

╩ ∫√⁹≢∆⅛╠⁸ ╙ ╦╣≡™╢▪ꜟⱨ□ ≤ⱬכ♃ ≤™℮ │⁸Hans Berger⅜

⇔√ ≢∆⌡⁹∕╣⅛╠ Elektrenkephalogramm≤™℮ ╙№╪╕╡ ™─≢⁸

─ ECG≤ ∂╟℮⌐⁸EEG≤ ∆╢≤ ™≡№╡╕∆⌡⁹▪ꜟⱨ□ ─ ↕│ 120Ⱶꜞ

≢⁸ⱬכ♃ │ 30⅛╠ 40Ⱶꜞ ≢⁸▪ꜟⱨ□ │ 10Ⱬꜟ♠ↄ╠™⁸ⱬכ♃ │∕╣╟╡

™ ≤™℮↓≤≢⁸ ™≡№╡╕∆⁹ 
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ₒ☻ꜝ▬♪ 13x ↓╣│≢∆⌡⁸▪ꜟⱨ□ ⅜№╢≤↓≤⌐⁸B─≤↓╤⌐●ꜝ☻ ≢∕─ ─

╩ ⇔√─≢∆⌡⁹ ─ ⁸ ≢∆⌡⁹▪ꜟⱨ□ ⅜ ⅎ≡⁸∕╣╩╛╘╢≤

≡ↄ╢─≢∆↑╣≥╙⁸▪ꜟⱨ□ ⅜ ↕ↄ⌂∫≡™╢╟℮⌂⁸ │ alpha blocking ⁸

│ alpha attenuation ≤™™╕∆↑≥⁸↓℮™℮↓≤│ ≢ ↓╢≤⅛⁸ ⌂

─│ ╩ ↑√≤⅝⌐⁸▪ꜟⱨ□⅜ ⇔╕∆≢∆⌡⁹∕╣⅛╠ ≢╙⁸ ≢ ≡⅝╕∆↑≥

⇔√≤⅝≤⅛⁸╕№∕℮™℮↓≤≢ ⅝╢⁹alpha a ttenuation ⅜ ⅝╢⅛≥℮⅛≤™℮

↓≤≢∕─ ─ ⅜ ⌂─⅛∕╣≤╙►♩►♩⇔≡™╢─⅛⁸∆←╦⅛╢╦↑≢∆

⌡⁹↓℮™℮↓≤╩ ╘≡ Berger⅜ ≈↑√╦↑≢∆⁹↓╣│ ⌐╙ ⌐╟∫≡

alpha attenuation ⅜ ⅝╢⁸╙⇔ ⅝⌂⅛∫√╠⁸ ⇔ ≡™╢⅛≤™℮↓≤⅜ ⅎ╢╦↑

≢∆⌡⁹ 
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ₒ☻ꜝ▬♪ 14x ⌐ 3 ⌐ ⅝╕∆⁹ 
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ₒ☻ꜝ▬♪ 15x ⅜⁸↓╣│ ⅛╠◖Ⱨכ⇔√─≢ ™≢∆↑≥⁸↓╣⁸◒꜡꜡ⱱ

ꜟⱶ≢∆⌡⁹ ╩ ∆╢ ≢⁸ ╩ ╠∑╢≤™℮≤⅝⌐◒꜡꜡ⱱꜟⱶ╩ ™

╕∆⁹↓╣│⁸◒꜡꜡ⱱꜟⱶ╩ ℮ ⌐│▪ꜟⱨ□⅜ ≡™╢≤⁹◒꜡꜡ⱱꜟⱶ≢ ⇔√≤

⅝⌐│↓℮⇔≡▪ꜟⱨ□⅜ ⅎ╢≤™℮⁸≢◒꜡꜡ⱱꜟⱶ─ ╩╛╘╢≤╕√▪ꜟⱨ□⅜

≡ↄ╢≤⁹↓─╟℮⌐ ╩⇔≡ ╩⅛↑╢◒꜡꜡ⱱꜟⱶ≤⁸ ⌐ ∆╢ ≢

│▪ꜟⱨ□─ ⅜⅛ⅎ∫≡ ⅝ↄ⌂╢≤™℮↓≤≢⁸↓℮™℮ ╩ ∆╢ │

╩ ↕∑╢≤™℮⁸∕╣⅜ ╣╢≤╕√ ≡ↄ╢≤™℮⁸↓╣│ ⌐╙ ⅎ╢╦↑≢∆

⌡⁹ 
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ₒ☻ꜝ▬♪ 16x ≡╪⅛╪─ ─ ≤™℮─│⁸ ╒≥─╟℮⌂ 10◘▬◒ꜟ≢∆⌡⁸10Ⱬꜟ

♠─ │№╕╡⌂ↄ≡⁸↓℮™℮ ™ ♃כ◦⁸ ≤™™╕∆↑╣≥╙⁸ ™ ⅜ⱬכ♃ ⁸

∕─ ⅜▪ꜟⱨ□ ⁸∞╪∞╪ ↄ⌂∫≡◦כ♃ ⁸↕╠⌐ ↄ⌂╢≤♦ꜟ♃ ≤™™╕∆↑

╣≥╙⁸ ⌐ 4⅛╠ 7Ⱬꜟ♠ↄ╠™─╩◦כ♃ ≤™™╕∆↑╣≥╙⁸≡╪⅛╪─ ↕╪

⌐│↓℮™℮─⅜ ≡ↄ╢≤⁸↓╣│ ⌐╙ ╦╣╕∆⌡⁹↓─ ⅜≡╪⅛╪─ ↕╪

≢№∫√⅛≥℮⅛≤™℮≤⅝⁸↓℮™℮ ⅜ ≡ↄ╢≤⁸ ⌐≡╪⅛╪ ⅜№∫√─≢│

⌂™⅛≤™℮↓≤⅜⁸№╢ ♃כ◦⁸≢≥↓℮™℮⧵⁹⌡∆≢↑╦╢⅝≢ ╩ ≈↑√

↓≤╙ ⌂↓≤∞≤ ™╕∆⁹Hans Berger│▪ꜟⱨ□≤ⱬכ♃│ ™╕⇔√↑╣≥╙⁸◦

℮™≥♃ꜟ♦⅛≥♃כ │ ℮™≥♃ꜟ♦⅛≥♃כ◦⁸™⌂╦ │ ─ ⅜≈↑√╦↑

≢⁸Hans Berger│↓╣│▪ꜟⱨ□ ⅜ ™√≤™℮↓≤≢⁸∕℮™℮ ≢╛∫≡™╕

∆⁹ 

 



18 

 

 

ₒ☻ꜝ▬♪ 17x ⁸ 4 ≢∆⌡⁹ 14 ╕≢№╢─≢∆↑≥⁸ ⇔╚═╢≤╙─∆↔ↄ

⅜⅛⅛╢─≢⁸™™≤↓╤∞↑ ≡™⅝╕∆⁹ 
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ₒ☻ꜝ▬♪ 18x ↓╣╙ ─ ⁸◄ꜟ♀≤™℮ ╩ ∫≡≢∆⌡⁸↓↓≢ 196/7≤™℮

╩ ↄ╦↑≢∆⌡⁹↓↓≢ ╩ ╘√≤⁸↓╣│ ≢⁸↓╣│○◦꜡◓ꜝⱶ≢ ╩ ⅝

ↄ⇔√╙─≢∆⁹↓↓≢ ⅎ⅜ ⇔√ ≢∆⌡⁸28≤™℮ ⅎ⅜ ≡⅝√≤⅝⌐⁸ ╘

≡ ⅜ ≡ↄ╢≤⁹≢∆⅛╠⁸ ╩∆╢≤▪ꜟⱨ□⅜ ⅎ≡⁸∕⇔≡ ⅜ ╦╢≤▪ꜟ

ⱨ□⅜ ≡ↄ╢≤™℮↓≤≢∆⌡⁹↓╣│ ₁╙ ↕╪╩ ∫≡™╢≤⅝⌐⁸ ∫

≡≢∆⌡⁸ ≤⅛ ∞↑∂╚⌂ↄ≡⁸ ↕∑╢↓≤⅜№╡╕∆⌡⁹ ↕∑╢≤↓─ ─╟

℮⌐⁸▪ꜟⱨ□─ ⅜ ⇔≡⁸∕╣⅛╠ ⅎ⅜ ≡ↄ╢≤ ╘≡▪ꜟⱨ□⅜╕√ ≡ↄ╢

≤⁹ ⌂─│⁸↓╣≤ ∂↓≤╩▪▬fi◦ꜙ♃▬fi⌐↕∑√─≢∆⌡⁹▪▬fi◦ꜙ♃▬fi⌐

↕∑√≤↓╤⁸ ↓℮™℮ ─ │ ╠⌂⅛∫√⁹ │ ∆⅞≡⁸ ₁⅜╛╢ ⇔

ה ⅝ ה ↑ ה ╡ ≢│▪▬fi◦ꜙ♃▬fi│⌂╪─ ╙⇔⌂⅛∫√⁹№╢≤⅝⌐

⇔√─≢∆⌡⁹ ⇔√─≢▪▬fi◦ꜙ♃▬fi⌐ ™√≤↓╤⁸↓─ ─ ≢ │ ∫

√↓≤╩⇔√≤™℮↓≤╩ ™∞⇔√≤⅝⌐⁸ ⇔≡™╢ ⌐ ─ ≢Ⱶ☻⇔√↓≤╩

™ ⇔≡⁸∕╣⅜ ≡⅝√≤⁹▪▬fi◦ꜙ♃▬fi─ │™≈╙ ™≡™√≤⁹ ™ ⅜

™≡№╡╕∆⁹╕№∕℮™℮↓≤≢∆⁹ 



20 

 

 

ₒ☻ꜝ▬♪ 19x │ 5 ≢∆⌡⁹ 



21 

 

 

ₒ☻ꜝ▬♪ 20x ↓╣│ ╕╣√┌⅛╡─ ∟╚╪─ ⌐│↓℮™℮ⱨꜝ♇♩⌂ ≢∆⌡⁹

Zehn Tage≤№╢─≢ ╕╣≡ 10 ≢∆⁹№╢ ≈≤ ⅜ ≡⅝≡⁸ ↄ╠™

≈≤ ™ ♃כ◦≤↑∆≢ ⅜ ≡ↄ╢⁹ ╕╣√┌∫⅛╡─ ∟╚╪⅛╠ ⅜ ≡ↄ╢

╕≢⁸∕℮™℮─⅜ ™≡№╡╕∆⁹ ╕╣≡ↄ╢ ─ ⅛╠ ╩ ∫√ ╙™╕∆↑╣

≥╙⁸ ─ │ ╩ ↄ⇔√─≢⁸∕╣⅜≥℮™℮ ∞∫√⅛⁹⅔ ↕╪─ ─

⌐ ╣╢╦↑∂╚⌂™─≢∆↑≥⁸⅔ ↕╪─ ─ ⌐ ╩ ™≡ ─ ╩ ∫≡

™╢ ╙™╕⇔√⁹▪ꜟⱨ□⅜ ≡ↄ╢ ⅛≥♃ꜟ♦⅛≥♃כ◦⁸⌐ ™ ⅜№╢↓≤⅜╦⅛

╡╕⇔√⁹ 



22 

 

 

ₒ☻ꜝ▬♪ 21x ⁸ 8 ─≤↓╤≢ ╕∆⁹ 



23 

 

 

ₒ☻ꜝ▬♪ 22x ↓╣│≢∆⌡⁸ ╒≥ ─ ╩⇔╕⇔√↑╣≥╙⁸◄ⱦⱤfi≤™℮⁸

≢∆⌡⁸ ≤⅛⁸∕℮™℮≤↓╤─ ⁹ ⌐ ↄ ╩ ╣╢≤↓℮™℮ ⅜

≢≡ↄ╢╦↑≢∆⁹ ╒≥◒꜡꜡ⱱꜟⱶ─ ⌐│ ⅜⌂ↄ≡ ⅜ⱨꜝ♇♩⌐⌂╡╕∆↑╣

≥╙⁸ ─ │ ⅜≢╢╦↑≢∆⌡⁹≢∆⅛╠⁸∕─ ⅜ ≢ ≡™╢≤⅝─

╩ ≡⁸◒꜡꜡ⱱꜟⱶ─ ⅛⁸◄ⱦⱤfi⌂≥─ ─ ⅛⅜╦⅛╢╦↑≢∆⁹↓℮™℮

⅜ ≡ↄ╢≤⅝⌐│⁸ ─ ≤™℮↓≤⅜⁸ ╩ ≡ ≢⅝╢↓≤⌐⌂╡╕∆⁹ 



24 

 

 

ₒ☻ꜝ▬♪ 23x ⁸ 9 ≢№╡╕∆⁹ 



25 

 

 

ₒ☻ꜝ▬♪ 24x ∟╞∫≤ ┌⇔╕⇔≡⁸↓╣│≢∆⌡ ╩↕∑√≤⅝⁸ │

≢∆⌡⁸∕℮∆╢≤╛│╡ ⅜≢≡ↄ╢⁹↓╣│ ≢╙ ─ ╩ ∫≡™╢≤⅝

⌐⁸ ↕╪⌐ ⇔≡╙╠™⁸♦ꜟ♃─ ⅜ ≡ↄ╢⅛≥℮⅛╩ ⇔╕∆⁹

⌐╟╢ ─ ╙ ⌐ ∞≤™℮↓≤⌐⌂╡╕∆⁹↓╣│ ≡╪⅛╪─ ↕

╪≢∆⌡⁹↓℮™℮ ⌐ ↕∑╢≤ ⅜ ≡ↄ╢≤™℮↓≤⅜ ™≡№╡╕∆⁹ 



26 

 

 

ₒ☻ꜝ▬♪ 25x ⁸ ╦╡─ 14 ≢∆⁹ 

 

 



27 

 

 

ₒ☻ꜝ▬♪ 26x ↓╣│≡╪⅛╪─ ≢⁸≡╪⅛╪─ │ ⁸ ╘ ↄ⌂∫≡⁸∕╣⅛

╠ ╩Ᵽ♃Ᵽ♃≤⁸™╦╝╢ ≢∆⌡⁹≡╪⅛╪─ ╘─ ≤ ⅜

⅝√≤⅝─ ⅜⇔≡№╡╕∆⁹╕№∕℮™℮↓≤≢⁸≡╪⅛╪─ ─ ╩ ⌐

↓⇔√─≢⇔╞℮⌡⁹∕─ ─ ╩ ™≡№╡╕∆⁹ 



28 

 

 

ₒ☻ꜝ▬♪ 27ₓ™╕╕≢─ 1 ⅛╠ 14 ╕≢│₈ⱥ♩─ Δ⌐≈™≡Δ₉≤™℮

⅜≈™≡™√─≢∆↑╣≥╙⁸∕╣⅜ ╦∫≡ 1938 ⌐₈ⱥ♩─ ₉≤™℮⁸╕≤╘≡ 20

Ɑכ☺╒≥─ ™ ╩ ™≡⅔╡╕∆⁹ 



29 

 

 

ₒ☻ꜝ▬♪ 28ₓ∕─ ⌐ ╘≡⁸↓╣⅜ ╩≈┬∫≡™╢≤⅝≢∆⌡⁸▪ꜟⱨ□⅜⁹↓╣│

╩ ↑√≤⅝⌐▪ꜟⱨ□⅜⌂ↄ⌂∫√≤™℮↓≤⅜ ™≡№╡╕∆⁹↓↓⌐│⁸ ╩≈┬∫

≡™╢≤⅝(geschlossenen Augen)⁸ ─ ⅜ ╩ ↑≡™╢≤⅝(geöffneten Augen )⁸ ╩

≈┬∫≡™╢≤⅝⁸ ╩ ↑√≤⅝⁸™╕╕≢─ 14 ⌐↓╣⅜ ™≡™⌂⅛∫√─≢∆↑╣

≥╙⁸≥℮⇔≡↓℮™℮ ╩ ╢≤⅝─ ╩ ↑╢≤™℮ ╩ ⅎ⌂⅛∫√─⅛⁸∟╞∫

≤ ╙ ≢∆↑╣≥╙⁹ ₁ ╩ ╢≤⅝⌐│⁸ ╩≈┬∫≡↕∑╕∆⌡⁹∕╣

≢⁸ ╩ ↑√≤⅝⌐│↓℮™℮ ™ ⌐⌂╢⅛≥℮⅛⁸↕⅝╒≥ ™╕⇔√ alpha 

attenuation ⅜ ⅝╢⅛≥℮⅛⁸ ∏╛╢─≢∆↑╣≥╙⁸Hans Berger│ ─ ⅜ ≡

⅛╠ 10 ╙ ╣≡⁸↓℮™℮↓≤╩ ╘≡ ™≡№╡╕∆⁹ 

 



30 

 

 

ₒ☻ꜝ▬♪ 29ₓ₈ⱥ♩─ ⌐≈™≡₉≤™℮─⅜⁸15 ─╕≤╘⅜ ™≡№╡╕∆⁹1929

⌐ ╘≡ ╩ ⇔√⁹ ─ ≤⇔≡│⁸▪ꜟⱨ□ ≤ⱬכ♃ ⁹∕╣⅛╠⁸ ╩

EEG≤ ⇔√≤⅛⁹ ה ⌂≥⌐╟∫≡⁸▪ꜟⱨ□ ▪ꜟⱨ□Ⱪ꜡♇◐fi◓⁸

™ ≢ ∫∟╚™↑⌂™∫≡↓≤⌐⌂∫≡™╕∆↑≥ ⁸alpha attenuation ≤™℮ ≢

∆╢⁹◒꜡꜡ⱱꜟⱶ⌂≥─ ≢│ ─ ⁸ ◄ⱦⱤfi⌂≥─Ᵽꜟⱦ♠כ

ꜟ ─ ≢│ ⅜ ╠╣╢⁹≡╪⅛╪ ─ ≢│⁸ ╒≥ ∫

⅜♃כ◦⅛≥♃ꜟ♦√ ╠╣≡⁸ ─  (Anfallsbereitschaft) ╩ ⇔≡™╢─∞╤

℮≤⁸∕℮™℮↓≤⅜ ⅝╢─∞╤℮≤ ⇔≡™╕∆⁹↓╣╕≢─ 15 ╩ ⌐ ⇔≡

™≡№╡╕∆⁹ 



31 

 

 

ₒ☻ꜝ▬♪ 30x Hans Berger─ ⌐│™╤™╤ ⅜№╡╕⇔√⁹↓╣│ ≢│⌂™─≢

│⌂™⅛⁸ ─ ⅝≢│⌂™⅛⁸ ≢│⌂™⅛⁸Einwand ( ) ≤ ₁ ™╕∆↑╣≥

╙⁸ ⅜≢≡⅝√─≢∆⌡⁹∕╣╩™∟™∟ ─ ≢ ⇔≡™∫≡⁸∕℮∂╚⌂™≤⁸

↓╣│ ─ ─ ≢№╢≤⁸ ─ ≢∕╣╩ ⇔√╦↑≢⁸↓╣│

Hans Berger─ ─ ╩ ₁│ ┬═⅝∞≤ ™╕∆⁹ 



32 

 

 

ₒ☻ꜝ▬♪ 31x ↓╣⅛╠∟╞∫≤ Hans Ber ger ⅜ ⇔≡™⌂™↓≤⌐≈™≡⁸ ⌂╡⌐╕

≤╘√↓≤╩↓╣⅛╠ ⇔≡™⅝╕∆⁹│∂╘│ ╩ ∆╢ ─ ≢∆⌡⁹ 

 



33 

 

 

ₒ☻ꜝ▬♪ 32x ↓╣│ Hans Berger⅜ ∫≡™√ ╩ ∆╢ ≢∆⁹ ≢

∆⌡⁹ ≢⁸4│◌ⱷꜝ≢∆⌡⁸ ─ ─ ≢ ╩ ⇔≡⁸ ╒≥ ∑√ ╩

⇔≡™╕∆⁹ ─ ╩↓╣≢ ∫≡™√≤™℮↓≤≢∆⁹ ─ │ ╙◦fiⱪꜟ⌂

╩ ∫≡™√⁹ 



34 

 

 

ₒ☻ꜝ▬♪ 33x ↓╣│ ─ⱥ♩─ ─⁸ ╩│⅜⇔√ Trepanation⁸ ─ ╩╛

∫√ ⌐ ╩ ╣≡↓↓⅛╠ ∫≡™√⁹ ⅜ ─ ≢∆⌡⁹Hans Berger│ ∫√

│╛╘≡⁸ │ ≡ ╩ ╢≤™℮↓≤╩⇔≡™╕∆⁹ 



35 

 

 

ₒ☻ꜝ▬♪ 34x ↓╣│ ⌐ ⅜ ≡™≡⁸ ⁸ ─ ⌐ ⅜№╡╕∆↑╣≥

╙⁸∕℮™℮╙─≢ ∫≡⅔╡╕⇔√⁹ 

 



36 

 

 

ₒ☻ꜝ▬♪ 35x ╒≥─ ⅛╠⁸ ⅜№╡╕∆≢∆⌡⁸↓╣│◌ⱷꜝ≢∆⌡⁹↓

╣≢ ╩ ∫≡™√≤™℮↓≤≢∆⁹ 

 



37 

 

 

ₒ☻ꜝ▬♪ 36x ↓╣│ ⅜ ⌐ ╘≡™√ ─ ≢∆⁹ ⌐ ∫≡ ╩ ╡

↑≡⁸ ╩∆╢√╘─ ⅜№╡╕∆⁹∕⇔≡↓∟╠≢ ╩ ∆╢⁹ 



38 

 

 

ₒ☻ꜝ▬♪ 37x ─↓╤─ ≢∆⌡⁹╕∞ ≢ ⇔≡™√↓╤≢∆⁹↓↓⌐│

╩ ∆╢ ≢∆⁹↓℮™℮↓≤≢⁸│∂╘│ ─ ╙ ⌐

⅝⅛∫√─≢∆⁹ 



39 

 

 

ₒ☻ꜝ▬♪ 38x ∕─℮∟⌐ ╩ ╢ ↕╪─ⱦ♦○╩ ╢√╘⌐™╤™╤⌂ ╩ ╡

↑≡⁸↓╣│╕∞ ─ ≢⁸ ⌐≢⅛™╙─⅜ ∫≡™╢─≢∆⌡⁹↓℮™℮

≢ ⌐ ↕╪⅜ √╕╕ ∫≡ ⇔≡™╕∆⁹ 

 



40 

 

 

ₒ☻ꜝ▬♪ 39x ∂╚Ɫ▬◌ꜝ⌂♦☺♃ꜟ ⌐⌂╡╕⇔≡⁸↓℮™℮☻▬♇♅≤⅛⁸

⅜ ≡ↄ╢⁸ ⌐ ™╛∆™ ⌐⌂∫≡⅔╡╕∆⁹ ≢ ∆╢─≢∆↑╣

≥╙⁸∕╣╩↓∟╠≢ ⇔╕∆⁹ ⅜ ↄ⌂∫√ ⌐ CD≢ ⇔√╡⇔≡⁸ │ ⇔─

╙№╡╕∆⁹ⱳⱧꜙꜝכ⌂─│↓℮™℮ ≢∆⌡⁹ 



41 

 

 

ₒ☻ꜝ▬♪ 40x ─ ─ ≢∆⁹ │ ⌐ ∆╢─≢∆↑╣≥╙⁸

™╤╪⌂ ⅜№╡╕∆⁹ 



42 

 

 

ₒ☻ꜝ▬♪ 41x ⅎ┌ ─ ─ ⅝ │ ⌐ ╕∫≡™╕∆⁹10- 20 ≤™™

╕∆⁹ ⌐≈↑╢ ╙ Fp≤⅛ F3≤⅛ C≤⅛⁸occipital ≤⅛ ≤⅛ central ≤⅛

frontal ≤⅛⁸T≤™℮─│ temporal ≢∆⌡⁹ ≢╛∫≡⅔╡╕∆⁹≢∆⅛╠╦⅛╡╛∆™

≢∆⌡⁹∕╣⅛╠ ⌐ ≤ ⅜№╡╕⇔≡⁸ │ ⁸ ─ │ O2⁸ ─

│ O1≢∆⁹≥℮⇔≡ ⅜ ≢ ⅜ ⅛∟╞∫≤╦⅛╡╕∑╪⅜⁸ ≢╙∕℮≢

∆⌡⁸ ─ ⅜ ╟╡ ≢∆⅛╠⁸ ─ ⅜ ™─⅛╙⇔╣╕∑╪⌡⁹ ≢╙

∂╟℮⌐⇔√─⅛╙⁸╦⅛╡╕∑╪↑╣≥╙⁹ ↓─╟℮⌐⇔≡⁸ ─ ╡ ↑ ⅜ ╕

∫≡™╕∆⁹™∟™∟ occipital ≤⅛ ╦⌂ↄ≡╙⁸O1≤⅛ O2≤™ⅎ┌≥↓─ ╩ ∫√

⅛≤™℮↓≤│∆←╦⅛╡╕∆⁹ 


