
ӗᴊᴋװתװᴆװᴈᴀװ ᴑפᴋפᴄᴍװᴋᴀᴌᴍᴀᴄ ᴉᴊᴍᴀᴒװᴌᴄᴉᴁ 
ᴌᴀᴌᴍװᴇᴙ ץᴆᴀ׳ᴈקװᴉ ׳ᴀתᴄᴉפᴋקᴉᴈᴉצᴉקᴉ
DUNE פᴈᴍװᴋᴀᴇװᴞᴄᴌᴊ פᴄᴍᴉᴋװᴍװת

ӄᴙᴊᴉᴆᴈᴀᴆᴌᴍᴎװתᴈᴍ 2ᶮᶷᴇ קᴋᴎᴊᴊᴙ
Ӕװᴈᴌᴄᴀᴁ Әװᴍᴋ ӎקᴉᴋצװᴀᴒ
Ӗפᴎᴒᴈᴙᴁ ᴋᴎᴄᴉצᴉתᴀᴍװᴆᴗṝ
ᴎᴄפᴍṣ ᴈפṣ-ᴇ״ᴉᴄᴍᴉᴋ ᴐᴀת

Ӗפᴎᴇᴉצ ӈᴇᴀᴍᴋᴀᴁ ӄתפᴀᴇᴉצᴀᴒ  
Ӗפᴎᴒᴈᴙᴁ ᴄᴉᴈᴌᴎᴆᴗᴍפᴈᴍṝ
ᴄפᴈתṣ ᴐᴀ״ṣ-ᴇפᴍṣ ᴈפᴎᴄ

Ӡᴎᴄפᴈᴉצӂᴋᴍײᴇ ӄᴆתפᴀᴌᴆצפᴉצᴀᴒ
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ӄװתװצᴈᴀװ
Åӎ״ᴎᴒװᴈᴀװ ᴈװᴁᴍᴋᴀᴈᴈᴙᴑ ᴉᴌᴓᴀᴆᴆᴤᴓᴀᴁ ᴈװᴉץᴑᴉתᴀᴇᴉ תᴆᴤ ᴉᴊᴋװתװᴆװᴈᴀᴤ 
ᴊפᴋפᴇװᴍᴋᴉצ ᴋפᴌᴔᴀᴋװᴈᴈᴉᴁ Ӛᴍפᴈפתᴋᴍᴈᴉᴁ ᴇᴉװתᴆᴀ ᴐᴀ״ᴀᴄᴀ ᴞᴆװᴇװᴈᴍפᴋᴈᴙᴑ 
ᴒפᴌᴍᴀᴓṣ
ÅӖפ ᴌקװᴉתᴈᴤᴔᴈᴀᴁ װתᴈᴗ ᴉᴌᴍפᴣᴍᴌᴤ ᴈװᴀװצ״ᴌᴍᴈᴙᴇᴀ ᴌᴆתװᴎᴣᴕᴀװ ᴊפᴋפᴇװᴍᴋᴙṝ

- ᴉᴄᴍפᴈᴍṞ צ ᴄᴉᴍᴉᴋᴉᴇ ᴆ׳װᴀᴍ ᴎקᴉᴆ ʃ ;
- ᴐפ״פ ᴈפᴋᴎᴔװᴈᴀᴤ Ӛә-ᴀᴈפצᴋᴀפᴈᴍᴈᴉᴌᴍᴀ ɿ˞ ;̋
- ᴀװᴋפᴋᴑᴀᴤ ᴇפᴌᴌ ᴈװᴁᴍᴋᴀᴈᴉṣ

Åӗᴌᴈᴉצᴈᴙᴇᴀ פתפ״ᴒפᴇᴀ ᴞᴄᴌᴊװᴋᴀᴇװᴈᴍפ DUNE ᴤצᴆᴤᴣᴍᴌᴤ ᴀ״ᴇװᴋװᴈᴀװ 
ᴈװᴀװצ״ᴌᴍᴈᴙᴑ ᴀ ᴎᴍᴉᴒᴈװᴈᴀװ ᴀ״ᴇװᴋװᴈᴈᴙᴑ ᴊפᴋפᴇװᴍᴋᴉצ ᴈװᴁᴍᴋᴀᴈᴈᴙᴑ 
ᴉᴌᴓᴀᴆᴆᴤᴓᴀᴁṣ
ÅӃᴉᴆץ װװᴙᴌᴍᴋᴙᴁ ᴈץפᴉᴋ ᴌᴍפᴍᴀᴌᴍᴀᴄᴀ ᴊᴉ ᴌᴋצפᴈװᴈᴀᴣ ᴌ ᴎװ׳ ᴌᴎᴕװᴌᴍצᴎᴣᴕᴀᴇᴀ 
ᴞᴄᴌᴊװᴋᴀᴇװᴈᴍפᴇᴀ ᴊᴋᴀצᴉתᴀᴍ ᴄ ᴊᴋᴉץᴆװᴇװ ᴈפᴆᴉװ׳ᴈᴀᴤ ᴌᴉץᴙᴍᴀᴁ ץ צᴆᴀ׳ᴈװᴇ 
 ᴤפᴌᴄװᴉ ᴉᴊᴍᴀᴒקװ ᴍװתᴎץ פᴈ׳ᴉᴆת ᴇᴉᴁװᴆץᴈᴈᴉᴁ ᴊᴋᴉפת ṣ Ӄᴉᴋᴉᴍᴗᴌᴤ ᴌװᴄᴍᴉᴋװᴍװת
ᴌᴀᴌᴍװᴇפṣ
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ӡװᴆᴗ ᴀ פתפ״ᴒᴀ ᴋץפᴉᴍᴙ
ӡװᴆᴗ ᴋץפᴉᴍᴙ - ᴉᴊᴋװתװᴆװᴈᴀװ ᴑפᴋפᴄᴍװᴋᴀᴌᴍᴀᴄ ᴉᴊᴍᴀᴒװᴌᴄᴉᴁ ᴌᴀᴌᴍװᴇᴙ ץᴆᴀ׳ᴈװᴁ 

 ᴓᴀᴀפᴀᴌᴍᴋקװᴈᴉᴌᴍᴗ ᴋצᴄᴍᴀװᴄ ᴞᴐᴐפᴄᴀᴑ ᴄפEĆ¸MṞ ᴍ פᴈᴍװᴋᴀᴇװᴉᴁӄӘӒ ᴞᴄᴌᴊצᴉᴈᴉקᴋפᴄᴉתᴀ׳
ᴐᴉᴍᴉᴈᴉצṞ ᴊᴋᴉᴌᴍᴋפᴈᴌᴍװצᴈᴈᴉװ ᴀ צᴋװᴇװᴈᴈᴉװ ᴋ״פᴋװᴔװᴈᴀװṞ ᴋ״פᴋװᴔפᴣᴕפᴤ ᴌᴊᴉᴌᴉץᴈᴉᴌᴍᴗṣ

Ӎפתפᴒᴀ ᴋץפᴉᴍᴙ:
Åᴉᴍץᴉᴋ ᴀ ᴉץᴋץפᴉᴍᴄפ ᴇᴣᴉᴈᴈᴙᴑ ᴌᴉץᴙᴍᴀᴁ פת צᴈᴈᴙᴑ ᴌ ᴊᴋᴉᴍᴉᴍᴀᴊ׳ פᴀתᴄᴉפᴋקᴉᴈᴉצᴉᴁӄӘӒ 
Ṩצᴓᴀᴀ ᴐᴉᴍᴉᴈᴉפᴀᴌᴍᴋקװᴈᴉᴌᴍᴀ ᴋצᴄᴍᴀװᴈᴀᴤ ᴞᴐᴐװᴆװתװᴉ ᴉᴊᴋקװᴁᴔװᴆᴗᴈפת ᴆᴤת

Åᴇᴉװתᴆᴀᴋᴉפצᴈᴀװ ᴌ ᴊᴉᴇᴉᴕᴗᴣ ᴊᴋᴉקᴋפᴇᴇᴈᴉקᴉ ᴊפᴄװᴍפ gǸǍɅʌᶲ ᴉᴍᴉץᴋפᴈᴈᴙᴑ ᴌᴉץᴙᴍᴀᴁ תᴆᴤ 
ᴊᴉתᴌᴒײᴍפ ᴒᴀᴌᴆפ ᴐᴉᴍᴉᴈᴉצṞ ᴊᴉᴊפתפᴣᴕᴀᴑ ᴈפ ᴇᴉתᴎᴆᴀ ᴉᴊᴍᴀᴒװᴌᴄᴉᴁ ᴌᴀᴌᴍװᴇᴙ ӄӘӒṨ

Åᴉᴓװᴈᴄפ ᴞᴐᴐװᴄᴍᴀצᴈᴉᴌᴍᴀ ᴋקװᴀᴌᴍᴋפᴓᴀᴀ ᴐᴉᴍᴉᴈᴉצ ᴇᴉתᴎᴆᴤᴇᴀ ᴉᴊᴍᴀᴒװᴌᴄᴉᴁ ᴌᴀᴌᴍװᴇᴙṨ
Åᴇᴉװתᴆᴀᴋᴉפצᴈᴀװ ᴉᴍᴄᴆᴀᴄפ ᴉᴊᴍᴀᴒװᴌᴄᴉᴁ ᴌᴀᴌᴍװᴇᴙ ᴈפ ᴊᴉᴊפתפᴈᴀװ ᴀᴉᴈᴀ״ᴀᴋᴎᴣᴕᴀᴑ ᴒפᴌᴍᴀᴓ 
 ᴈᴀᴤװᴔװᴋ״פᴉ ᴋקᴈᴈᴉװᴇװᴋצ ᴉᴀקᴈᴈᴉװצᴈᴌᴍפᴈᴄᴀ ᴊᴋᴉᴌᴍװᴆᴤ ᴉᴓת פᴄᴍᴉᴋװᴍװת ᴎᴆᴗתᴇᴉ צ
ᴉᴊᴍᴀᴒװᴌᴄᴉᴁ ᴌᴀᴌᴍװᴇᴙṞ ײװ ᴋ״פᴋװᴔפᴣᴕװᴁ ᴌᴊᴉᴌᴉץᴈᴉᴌᴍᴀ;

Åᴉᴓװᴈᴄפ ᴌᴄᴉᴋᴉᴌᴍᴀ תᴋװᴁᴐפ ᴇᴣᴉᴈᴉ׳ צ צᴀתᴄᴉᴇ פᴋקᴉᴈצ װ ᴌᴉץᴙᴍᴀᴤᴑ ᴌ ᴋפᴌᴊפתפᴣᴕᴀᴇᴀᴌᴤ 
ᴇᴣᴉᴈפᴇᴀṣ
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Ӭᴄᴌᴊװᴋᴀᴇװᴈᴍ 
DUNE
Å ӈᴆᴀᴈᴈפᴤ פ״פץ ᴉᴌᴓᴀᴆᴆᴤᴓᴀᴁ 

(1284,9 ᴄᴇṶ

Å Ӄᴉᴆᴗᴔᴀװ ᴉץᴘײᴇᴙ ᴋץפᴉᴒᴀᴑ 
ᴉץᴆפᴌᴍװᴁ װתᴍװᴄᴍᴉᴋᴉצṣ ӈפᴆᴗᴈᴀᴁ 
ᴍᴗ ᶲᶮ ᴄᴍפ׳ᴋװתᴍ ᴌᴉװתᴎץ ᴄᴍᴉᴋװᴍװת
ὃὶ.

Å Ӣᴀᴋᴉᴄᴀᴁ תᴀפᴊ״פᴉᴈ ᴞᴈװᴋקᴀᴁ 
ᴈװᴁᴍᴋᴀᴈᴉ ṵᶮṞᶳ Ṿʉ  Ӆᴞӄ, ᴊᴀᴄᴉצᴙᴁ 
ᴊᴉᴍᴉᴄ צ ᴋפᴁᴉᴈװ ᶰṞᶳ ӅᴞӄṶ

Å ӕᴉᴕᴈᴉᴌᴍᴗ ᴊᴎᴒᴄפ Ṿɳ Ṟᶰ ӕӄᴍ
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Ӄᴆᴀ׳ᴈᴀᴁ 
 ᴄᴍᴉᴋᴈᴙᴁװᴍװת
ᴄᴉᴇᴊᴆװᴄᴌ
Ӄᴆᴀ׳ᴈᴀᴁ ᴄᴉᴇᴊᴆװᴄᴌ ᴌᴉᴌᴍᴉᴀᴍ ᴀ״ 
ᴍᴋײᴑ װתᴍװᴄᴍᴉᴋᴉצṝ

Å ND -LAr Ṿ׳ᴀתᴄᴉפᴋקᴉᴈᴉפצᴤӄӘӒṨ

Å ND -GAr Ṿפᴋקᴉᴈᴉצᴙᴁ ״פקᴉצᴙᴁ 
 ᴍ ᴀᴇᴊᴎᴆᴗᴌ ᴀװᴋᴤװᴇ״ᴄᴍᴉᴋṞ ᴀװᴍװת
ND ״ᴣᴕᴀᴑ ᴀפᴍװᴙᴆצ פתᴋᴤפ״ ᴄפᴈ״ -
LAr ᴒפᴌᴍᴀᴓ;

Å SAND Ṿᴌᴀᴌᴍװᴇפ ᴇᴉᴈᴀᴍᴉᴋᴀᴈפק 
ᴊᴎᴒᴄפ ᴈפ ᴉᴌᴀṣ

Әװᴋצᴙװת פצת װᴍװᴄᴍᴉᴋפ ᴉץᴋ״פᴎᴣᴍ 
ᴊᴉצתᴀ׳ᴈᴙᴁ ᴇᴉתᴎᴆᴗ DUNE -Prism ᴀ 
ᴇᴉקᴎᴍ ᴌᴆᴎ׳ᴀᴍᴗ תᴆᴤ צᴈװᴉᴌצװᴙᴑ
ᴀ״ᴇװᴋװᴈᴀᴁ תᴆᴤ ᴊᴋתװᴌᴄפ״פᴈᴀᴤ 
ᴌᴉᴌᴍפצפ ᴊᴎᴒᴄפת צ פᴆᴗᴈװᴇ 
ṣװᴄᴍᴉᴋװᴍװת
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Ӄᴆᴀ׳ᴈᴀᴁ ׳ᴀתᴄᴉפᴋקᴉᴈᴉצᴙᴁ
ᴄᴍᴉᴋ ṵNDװᴍװת -LAr )
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ӈװᴍװᴄᴍᴉᴋ ND -LAr Әᴋᴉᴍᴉᴍᴀᴊ Module -0

7

ӂᴈᴉתᴈפᴤ 
ᴊᴆᴉᴌᴄᴉᴌᴍᴗ ᴌ 
ᴊᴀᴄᴌװᴆᴗᴈᴙᴇ 
ᴌᴒᴀᴍᴙפצᴈᴀװᴇ

ӡװᴈᴍᴋפᴆᴗᴈᴙᴁ 
ᴄפᴍᴉת

ӈװᴍװᴄᴍᴉᴋᴙ 
LCM

ӈװᴍװᴄᴍᴉᴋ 
ArCLight

Ӕᴀᴌᴍ ᴀ״ 
ᴄפᴊᴍᴉᴈפ



ӗᴍץᴉᴋ פתᴈᴈᴙᴑ ᴌ ᴊᴋᴉᴍᴉᴍᴀᴊפ 
 ᴈᴉᴌᴍᴀצᴄᴍᴀװᴈᴄᴀ ᴞᴐᴐװᴆᴤ ᴉᴓת
 ᴌᴄᴉᴁװᴉᴊᴍᴀᴒ צᴄᴍᴉᴋᴉװᴍװת
ᴌᴀᴌᴍװᴇᴙ
Å ӈפᴈᴈᴙװ ᴀפ״ ״ᴋᴤתᴉצᴉᴁ ᴀ 
ᴉᴊᴍᴀᴒװᴌᴄᴉᴁ ᴌᴀᴌᴍװᴇ 
ᴆᴗᴈᴉṣװת״פᴣᴍᴌᴤ ᴋפצᴊᴀᴌᴙפ״

Å ӡװᴆᴗ ᴊᴉᴀᴌᴄפ Ṿᴌᴉץᴙᴍᴀᴤ ᴌ 
 ᴇᴀפᴄװᴀᴈᴀᴒᴈᴙᴇᴀ ᴊᴋᴤᴇᴙᴇᴀ ᴍᴋתװ
ᴌ ᴋצפᴈᴉᴇװᴋᴈᴙᴇ 
ᴞᴈװᴋקᴉצᴙװתᴆװᴈᴀװᴇṞ 
ᴊװᴋװᴌװᴄפᴣᴕᴀᴇᴀ ᴉץᴘײᴇ ӄӘӒ 
ᴌװצᴋᴑᴎ צᴈᴀ״ṣ Ӭᴍᴉ ᴍᴋװᴄᴀ 
ᴄᴉᴌᴇᴀᴒװᴌᴄᴀᴑ ᴇᴣᴉᴈᴉצṣ

Å ӄ ᴋ״װᴎᴆᴗᴍפᴍװ ᴀᴑ ᴉץᴋץפᴉᴍᴄᴀ צ 
ᴊᴋᴉקᴋפᴇᴇᴎ ᴇᴉװתᴆᴀᴋᴉפצᴈᴀᴤ 
ᴊװᴋפתװᴣᴍᴌᴤ ᴌᴍפᴋᴍᴉפצᴤ ᴍᴉᴒᴄפ 
ᴍᴋװᴄפ ᴀ קװᴉ ᴈפᴊᴋצפᴆᴤᴣᴕᴀᴁ 
ᴄᴍᴉᴋṣװצ
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ӂᴆקᴉᴋᴀᴍᴇ ᴊᴉᴀᴌᴄפ ᴀ ᴉץᴋץפᴉᴍᴄᴀ 
ᴇᴣᴉᴈᴈᴙᴑ ᴍᴋװᴄᴉצ

9

ӗᴍᴌװᴀפצᴈᴀװ 
ᴌᴆᴀᴔᴄᴉᴇ ᴄᴉᴋᴉᴍᴄᴀᴑ 

ᴍᴋװᴄᴉצ ᴀ 
ᴇᴈᴉקᴉᴒפᴌᴍᴀᴒᴈᴙᴑ

ᴌᴉץᴙᴍᴀᴁ

Ӓᴉᴆ-צᴉ ᴍᴉᴒװᴄ ᴉᴍ ᶳᶮ תᴉ ᶳᶮᶮ

Ӟᴀᴆᴗᴍᴋפᴓᴀᴤ 
ᴔᴎᴇᴉצ

kNN : ᴌᴎᴇᴇפ ᴋפᴌᴌᴍᴉᴤᴈᴀᴁ ᴉᴍ 
ᴍᴉᴒᴄᴀ תᴉ ᶳ ץ ײװᴆᴀפ׳ᴁᴔᴀᴑ 

ᴌᴉᴌװתװᴁ תᴉᴆ׳ᴈפ 
ᴌᴉᴌᴍצפᴆᴤᴍᴗ ᴇװᴈװװ ᶳᶮ ᴇᴇ

ӂᴊᴊᴋᴉᴄᴌᴀᴇפᴓᴀᴤ 
ᴍᴋװᴄפ ᴊᴋᴤᴇᴉᴁ צ 
ᴊᴋᴉᴌᴍᴋפᴈᴌᴍװצ

ӡװᴈᴍᴋᴀᴋᴉפצᴈᴀװ 
 װᴈᴀװᴙᴒᴀᴌᴆצ ᴈᴈᴙᴑṞפת
ᴌᴀᴈקᴎᴆᴤᴋᴈᴉקᴉ 
ᴋ״פᴆᴉװ׳ᴈᴀᴤ 

ᴇפᴍᴋᴀᴓᴙ פתᴈᴈᴙᴑ

ӎצ״ᴆװᴒװᴈᴀװ 
ᴌᴍפᴋᴍᴉצᴉᴁ ᴍᴉᴒᴄᴀ 

ᴀ 
ᴈפᴊᴋצפᴆᴤᴣᴕקװᴉ 
פᴄװᴍᴋ פᴄᴍᴉᴋװצ



ӂᴊᴊᴋᴉᴄᴌᴀᴇפᴓᴀᴤ ᴍᴋװᴄפ
Åӈפᴈᴈᴙװ ᴊᴋתװᴌᴍצפᴆᴤᴣᴍᴌᴤ צ צᴀװת ᴇפᴍᴋᴀᴓᴙ Nx3
ÅӖפᴑᴉתᴀᴍᴌᴤ ᴓװᴈᴍᴋ ᴉץᴆפᴄפ ᴍᴉᴒװᴄṞ קװᴉ ᴄᴉᴉᴋתᴀᴈפᴍᴙ צᴙᴒᴀᴍפᴣᴍᴌᴤ ᴀ״ ᴄת׳פᴉᴁ ᴌᴍᴋᴉᴄᴀ 
ᴇפᴍᴋᴀᴓᴙ פתᴈᴈᴙᴑ

Åӈᴆᴤ ᴊᴉᴆᴎᴒװᴈᴈᴉᴁ ᴇפᴍᴋᴀᴓᴙ צᴙᴒᴀᴌᴆᴤװᴍᴌᴤ ײװ ᴌᴀᴈקᴎᴆᴤᴋᴈᴉװ ᴋ״פᴆᴉװ׳ᴈᴀװṝ
ÅὟᴀ ὠ- ᴉᴋᴍᴉᴈᴉᴋᴇᴀᴋᴉפצᴈᴈᴙװ ᴊᴉ ᴌᴍᴉᴆץᴓפᴇ ᴇפᴍᴋᴀᴓᴙ
Åɫ= diag („ȟ„ȟ„), ᴊᴋᴀᴒײᴇ „ „ „

Åӈᴆᴤ ᴓװᴈᴍᴋᴀᴋᴉפצᴈᴈᴙᴑ פתᴈᴈᴙᴑ ᴌᴍᴉᴆץᴓᴙ ᴇפᴍᴋᴀᴓᴙ ὠפתפ״ᴣᴍ ״פץᴀᴌ ᴀ״ ᴌᴉץᴌᴍװצᴈᴈᴙᴑ 
 ᴈᴍṶṞװᴈᴙᴑ ᴄᴉᴇᴊᴉᴈצפᴆק ᴈᴀᴤװᴆצפᴊᴋפᴈᴈᴙᴑ ṵᴈפת ᴍᴋᴀᴓᴙפᴓᴀᴉᴈᴈᴉᴁ ᴇפᴋᴀפצᴄᴉ צᴄᴍᴉᴋᴉװצ
 פ ᴈᴀᴁṞװᴒפᴈ״ ᴈᴈᴙᴑװצᴌᴍץᴌᴉ ײװ ᴄᴉᴋᴈᴀ װᴍᴈᴙפᴋתפצᴈᴍᴙ ɫṾᴄװᴇװᴞᴆ װᴆᴗᴈᴙפᴉᴈקפᴀת
ᴌᴍᴉᴆץᴓᴙ ᴇפᴍᴋᴀᴓᴙ ὟṾᴊᴋᴉװᴄᴓᴀᴀ ᴀᴌᴑᴉתᴈᴙᴑ פתᴈᴈᴙᴑ ᴈפ ᴈᴉצᴙᴁ ״פץᴀᴌ

Åӈᴆᴤ ᴊᴋפᴄᴍᴀᴒװᴌᴄᴀ ᴊᴋᴤᴇᴙᴑ ᴍᴋװᴄᴉת צᴀᴌᴊװᴋᴌᴀᴤ ᴄᴉᴉᴋתᴀᴈפᴍ תצᴉᴆᴗ ᴊװᴋצᴉᴁ קᴆצפᴈᴉᴁ 
ᴄᴉᴇᴊᴉᴈװᴈᴍᴙ תᴉᴆ׳ᴈץ פᴙᴍᴗ ᴇᴈᴉקᴉ ץᴉᴆᴗᴔת װᴀᴌᴊװᴋᴌᴀᴁ תצᴉᴆᴗ ᴉᴌᴍפᴆᴗᴈᴙᴑṞ ᴊᴉᴞᴍᴉᴇᴎ 
ᴉᴍץᴀᴋפᴆᴀᴌᴗ ᴍᴋװᴄᴀṞ תᴆᴤ ᴄᴉᴍᴉᴋᴙᴑ „ ωπ„. Әᴋᴀ ᴉץᴋץפᴉᴍᴄװ ᴊᴋᴀᴈᴀᴇפᴆᴉᴌᴗṞ ᴒᴍᴉ תᴆᴤ ᴈᴀᴑ 
ᴊװᴋצᴙᴁ ᴌᴍᴉᴆװץᴓ ᴇפᴍᴋᴀᴓᴙ ὠײפתפ״ᴍ ᴈפᴊᴋצפᴆᴤᴣᴕᴀᴁ װצᴄᴍᴉᴋ ᴍᴋװᴄפṣ
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ӗץᴋץפᴉᴍᴄפ ᴇᴣᴉᴈᴈᴙᴑ ᴍᴋװᴄᴉצ
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ӕᴉװתᴆᴀᴋᴉפצᴈᴀװ ᴉᴍᴉץᴋפᴈᴈᴙᴑ 
ᴌᴉץᴙᴍᴀᴁ ᴌ ᴊᴉᴇᴉᴕᴗᴣ Geant4
ÅӖᴎ׳ᴈᴉ תᴆᴤ ᴊᴉתᴌᴒײᴍפ ᴄᴉᴆᴀᴒװᴌᴍפצ ᴐᴉᴍᴉᴈᴉצṞ ᴊᴉᴊצפᴔᴀᴑ 
ᴈפ ᴊᴉװצᴋᴑᴈᴉᴌᴍᴗ װתᴍװᴄᴍᴉᴋᴉצ ᴉᴊᴍᴀᴒװᴌᴄᴉᴁ ᴌᴀᴌᴍװᴇᴙ צ 
ᴙᴍᴀᴀץᴈᴈᴉᴇ ᴌᴉפᴋץᴙצ
Åӎᴌᴊᴉᴆᴗ״ᴉפצᴆᴀᴌᴗ ᴊפᴋפᴇװᴍᴋᴙ ᴌᴓᴀᴈᴍᴀᴆᴆᴤᴓᴀᴀ ᴒᴀᴌᴍᴉקᴉ 
 פᴈװᴇװᴋצ ṩӕᴞӄṞצᶰᶲᶮᶮᶮ ᴐᴉᴍᴉᴈᴉתᴙᴑᴉצᴍᴉװצṝ ᴌפᴉᴈקᴋפ
ᴈᴀᴤ ᶴ ᴈᴌᴀ ᶯᶳᶷᶮ ᴈᴌפצᴒᴀװצᴙᴌצ
ÅӜᴒᴀᴍᴙפצᴆᴀᴌᴗ ᴞᴐᴐװᴄᴍᴙ ᴊᴉקᴆᴉᴕװᴈᴀᴤ ᴐᴉᴍᴉᴈᴉצṞ 
ᴋᴞᴆצװװᴌᴄᴉװ ᴋפᴌᴌװᴤᴈᴀװṞ ᴀ״ᴆᴎᴒװᴈᴀװ ӄצפᴀᴆᴉפצ-
Ӡװᴋװᴈᴄᴉפצ
ÅӬᴈװᴋקᴀᴤ ᴇᴣᴉᴈᴉצ Ṿɳ ᶮ Ӆᴞӄ
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ӗᴓװᴈᴄפ ᴞᴐᴐװᴄᴍᴀצᴈᴉᴌᴍᴀ ᴋקװᴀᴌᴍᴋפᴓᴀᴀ 
ᴐᴉᴍᴉᴈᴉצ ᴇᴉתᴎᴆᴤᴇᴀ ᴉᴊᴍᴀᴒװᴌᴄᴉᴁ ᴌᴀᴌᴍװᴇᴙ

әפװᴆᴗᴈᴙᴁ ᴌᴀקᴈפᴆ ᴌ ᴉתᴈᴉקᴉ ᴀ״ 
ᴇᴉתᴎᴆװᴁ ᴉᴊᴍᴀᴒװᴌᴄᴉᴁ ᴌᴀᴌᴍװᴇᴙ

Ӛᴇᴉװתᴆᴀᴋᴉפצᴈᴈᴉװ 
ᴋפᴌᴊᴋװתװᴆװᴈᴀװ ᴒᴀᴌᴆפ ᴐᴉᴍᴉᴈᴉצṞ 
ᴊᴉᴊפתפᴣᴕᴀᴑ ᴈקװ פᴉ ᴊᴉװצᴋᴑᴈᴉᴌᴍᴗ
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әפᴌᴊᴋװתװᴆװᴈᴀᴤ ᴞᴐᴐװᴄᴍᴀצᴈᴉᴌᴍװᴁ תᴆᴤ ᴉתᴈᴉקᴉ 
ᴇᴉתᴎᴆᴤ LCM ᴀ ᴉתᴈᴉקᴉ ᴇᴉתᴎᴆᴤ ArCLight
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Ӭᴐᴐװᴄᴍᴀצᴈᴉᴌᴍᴗ LCM ᴀ ArCLight
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Ӭᴐᴐװᴄᴍᴀצᴈᴉᴌᴍᴗ LCM ᴀ ArCLight

Ӛᴋתװᴈᴤᴤṝ ṵᶮṞ ᶲᶯ ± 0, 15)% Ӛᴋתװᴈᴤᴤṝ ṵᶮṞ ᶮᶲᶯ ± 0, 018)%
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ӗᴊᴋװתװᴆװᴈᴀװ ᴋ״פᴋװᴔפᴣᴕװᴁ ᴌᴊᴉᴌᴉץᴈᴉᴌᴍᴀ 
ᴉᴊᴍᴀᴒװᴌᴄᴉᴁ ᴌᴀᴌᴍװᴇᴙṞ ײװ ᴊᴋᴉᴌᴍᴋפᴈᴌᴍװצᴈᴈᴉקᴉ ᴀ 
ᴈᴀᴤװᴔװᴋ״פᴉ ᴋקᴈᴈᴉװᴇװᴋצ

Åӈᴆᴤ ᴉᴓװᴈᴄᴀ צᴙᴔװᴎᴊᴉᴇᴤᴈᴎᴍᴙᴑ ᴑפᴋפᴄᴍװᴋᴀᴌᴍᴀᴄ צ Geant4
 ᴇᴀṞפᴎᴇᴤ ᴇᴣᴉᴈצת ᴙᴍᴀᴤ ᴌץᴈᴙ ᴌᴉפצᴆᴀᴋᴉװתᴙᴆᴀ ᴌᴇᴉץ
ᴊᴋᴉᴆװᴍפᴣᴕᴀᴇᴀ ᴉץᴘײᴇ ӄӘӒ ᴌ ᴋ״פᴈᴙᴇᴀ ᴌצתᴀפקᴇᴀ צᴉ 
װצᴈᴌᴍפᴈᴀ ᴀ ᴊᴋᴉᴌᴍᴋװᴇװᴋצ
Åӕᴉװתᴆᴀᴋᴉפצᴆᴌᴤ ᴌᴀקᴈפᴆ צ ᴄפᴈפᴆפᴑ ӂӡӘ ᴌ ᴎᴒײᴍᴉᴇ 
ᴀ״ᴇװᴈװᴈᴀᴤ צᴋװᴇװᴈᴈᴙᴑ ᴑפᴋפᴄᴍװᴋᴀᴌᴍᴀᴄ ᴌᴀקᴈפᴆפ ᴀ ᴔᴎᴇᴉצ
ÅӃᴙᴆ ᴈפᴊᴀᴌפᴈ פᴆקᴉᴋᴀᴍᴇ תᴆᴤ ᴊᴉᴀᴌᴄפ ᴀ ᴋװת״פᴆװᴈᴀᴤ 
ᴌᴀקᴈפᴆᴉצ צ ᴉᴊᴍᴀᴒװᴌᴄᴉᴁ ᴌᴀᴌᴍװᴇװ
Åӄ ᴋ״װᴎᴆᴗᴍפᴍװ ᴉץᴋץפᴉᴍᴄᴀ ᴇᴉװתᴆᴗᴈᴙᴑ פתᴈᴈᴙᴑ ץᴙᴆᴀ 
ᴉᴓװᴈװᴈᴙ ᴋ״פᴋװᴔפᴣᴕפᴤ ᴌᴊᴉᴌᴉץᴈᴉᴌᴍᴗ ᴀ ᴊᴋᴉᴌᴍᴋפᴈᴌᴍװצᴈᴈᴉװ 
ᴀ צᴋװᴇװᴈᴈᴉװ ᴋ״פᴋװᴔװᴈᴀװ ᴉᴊᴍᴀᴒװᴌᴄᴉᴁ ᴌᴀᴌᴍװᴇᴙ ӄӘӒ
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ӗᴊᴋװתװᴆװᴈᴀװ 
ẇᴞᴐᴐװᴄᴍᴀצᴈᴙᴑẈ 
 ᴈײᴇװᴋצ
ᴈᴀᴤפצᴒᴀװצᴙᴌצ

ӈᴆᴤ ᴇᴉװתᴆᴀᴋᴉפצᴈᴀᴤ ᴊᴋצפᴀᴆᴗᴈᴉᴁ 
ᴐᴉᴋᴇᴙ ᴌᴀקᴈפᴆפ ᴎᴌᴋתװᴈײᴈᴈᴙᴁ 
ᴌᴀקᴈפᴆ ᴌ ᴐᴉᴍᴉᴎᴇᴈᴉ׳ᴀᴍװᴆᴤ 
 ᴎᴑצת ᴆᴌᴤ ᴌᴎᴇᴇᴉᴁפצᴊᴊᴋᴉᴄᴌᴀᴇᴀᴋᴉפ
ᴞᴄᴌᴊᴉᴈװᴈᴍṣ ӄᴋװᴇװᴈפ 
 צ פᴉᴈקᴋפ ᴈᴀᴤפצᴒᴀװצᴙᴌצ
ᴇᴉװתᴆᴀᴋᴉפצᴈᴀᴀ פ״ᴇװᴈᴤᴆᴀᴌᴗ ᴈפ 
ẇᴞᴐᴐװᴄᴍᴀצᴈᴙװẈ ״ᴈפᴒװᴈᴀᴤ
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ӗץᴋץפᴉᴍᴄפ 
ᴈᴈᴙᴑפת
Å Әᴉᴆᴎᴒװᴈᴈᴙװ ᴊᴋᴀ 
ᴇᴉװתᴆᴀᴋᴉפצᴈᴀᴀ ᴌᴀקᴈפᴆᴙ ᴌ 
ᴇᴉתᴎᴆװᴁ ᴉᴊᴍᴀᴒװᴌᴄᴉᴁ ᴌᴀᴌᴍװᴇᴙ 
ᴌᴉץᴀᴋפᴆᴀᴌᴗ צ ᶰ צתᴎᴇװᴋᴈᴙװ 
 ᴆᴤת ᴆᴗᴈᴉװתᴇᴇᴙṞ ᴉᴍפᴋקᴀᴌᴍᴉק
 ᴈᴄᴀ ᴌװᴁ ᴌᴍװᴆᴗᴈפת ᴁ ᴀװᴈ׳ᴆᴀץ
ᴇᴉתᴎᴆᴤᴇᴀ ᴊᴉ ᴑᴉתᴎ צתᴀװ׳ᴈᴀᴤ 
ᴊᴎᴒᴄפṣ

Å ӂᴆקᴉᴋᴀᴍᴇ ᴀᴌᴄפᴆ ᴊᴀᴄᴀ צ 
ᴊᴉᴆᴎᴒװᴈᴈᴙᴑ קᴀᴌᴍᴉקᴋפᴇᴇפᴑṣ ӎᴑ 
ᴊᴉᴆᴉװ׳ᴈᴀװ ᴀᴌᴊᴉᴆᴗ״ᴉפצᴆᴉᴌᴗ תᴆᴤ 
 ᴈᴀװᴇװᴋצ ᴈᴀᴤװᴙᴒᴀᴌᴆצ
ᴊᴉᴊפתפᴈᴀᴤ ᴇᴣᴉᴈᴉצ צ ᴉץᴘײᴇ 
ӄӘӒ ᴀ ᴄᴉᴉᴋתᴀᴈפᴍ ᴀᴑ ᴍᴋװᴄᴉצṣ
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ә״פᴋװᴔפᴣᴕפᴤ 
ᴌᴊᴉᴌᴉץᴈᴉᴌᴍᴗ 
ᴇᴉתᴎᴆװᴁ ץᴆᴀ׳ᴈװᴁ 
ᴌᴍװᴈᴄᴀ

ÅӒᴋᴀᴍװᴋᴀᴁ ᴋװת״פᴆᴀᴇᴉᴌᴍᴀ ᴌᴉץᴙᴍᴀᴁ 
ᴊᴉ צᴋװᴇװᴈᴀṝ tʝ > 35ᴈᴌ

ÅӒᴋᴀᴍװᴋᴀᴁ ᴊᴋᴉᴌᴍᴋפᴈᴌᴍװצᴈᴈᴉᴁ 
ᴋװת״פᴆᴀᴇᴉᴌᴍᴀ ᴌᴉץᴙᴍᴀᴁṝ yʝ > 300 
ᴇᴇ
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ә״פᴋװᴔפᴣᴕפᴤ 
ᴌᴊᴉᴌᴉץᴈᴉᴌᴍᴗ 
ᴇᴉתᴎᴆװᴁ פתᴆᴗᴈװᴁ 
ᴌᴍװᴈᴄᴀ

ÅӒᴋᴀᴍװᴋᴀᴁ ᴋװת״פᴆᴀᴇᴉᴌᴍᴀ ᴌᴉץᴙᴍᴀᴁ 
ᴊᴉ צᴋװᴇװᴈᴀṝ tʝ > 30 ᴈᴌ

ÅӒᴋᴀᴍװᴋᴀᴁ ᴊᴋᴉᴌᴍᴋפᴈᴌᴍװצᴈᴈᴉᴁ 
ᴋװת״פᴆᴀᴇᴉᴌᴍᴀ ᴌᴉץᴙᴍᴀᴁṝ yʝ > 280 
ᴇᴇ
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ә״פᴋװᴔװᴈᴀװ ᴇᴉתᴎᴆװᴁ ץᴆᴀ׳ᴈװᴁ 
ᴌᴍװᴈᴄᴀ

Әᴋᴉᴌᴍᴋפᴈᴌᴍװצᴈᴈᴉװṝ ṵᶯ3,5±0,5Ṷ ᴇᴇ ӄᴋװᴇװᴈᴈᴉװṝ ṵᶯṞᶷᶶ±0,05) ᴈᴌ
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ә״פᴋװᴔװᴈᴀװ ᴇᴉתᴎᴆװᴁ פתᴆᴗᴈװᴁ 
ᴌᴍװᴈᴄᴀ

Әᴋᴉᴌᴍᴋפᴈᴌᴍװצᴈᴈᴉװṝ ṵᶯ4,8 ±0,6Ṷ ᴇᴇ ӄᴋװᴇװᴈᴈᴉװṝ ṵᶯṞᶷᶵ±0,05) ᴈᴌ
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Ӛᴋצפᴈװᴈᴀװ ᴇװᴍᴉתᴉצ ᴀ ᴊᴉᴆᴎᴒװᴈᴈᴙᴑ ᴋ״װᴎᴆᴗᴍפᴍᴉצ ᴌ 
ᴓᴀᴀפᴉᴋץפᴈᴈᴙᴇᴀ ᴄᴉᴆᴆפת

Ӭᴍפ ᴋץפᴉᴍפ

ÅӠᴀᴌᴆᴉ ᴊᴉᴊפתפᴣᴕᴀᴑ ᴈפ ᴐᴉᴍᴉװתᴍװᴄᴍᴉᴋᴙ 
ᴐᴉᴍᴉᴈᴉצ ᴉᴊᴋװתװᴆᴤᴆᴉᴌᴗ ᴀ״ ᴌᴀᴇᴎᴆᴤᴓᴀᴀ 
ᴇᴣᴉᴈᴈᴙᴑ ᴍᴋװᴄᴉצ צ Geant4

ÅӬᴐᴐװᴄᴍᴀצᴈᴉᴌᴍᴗ ᴇᴉתᴎᴆװᴁ LCM: (0, 41 ± 0, 15)% 

ÅӬᴐᴐװᴄᴍᴀצᴈᴉᴌᴍᴗ ᴇᴉתᴎᴆװᴁ ACL: (0, 041 ± 0, 018)%

Åӄᴋװᴇװᴈᴈᴉװ ᴋ״פᴋװᴔװᴈᴀװ ӗӚṝ ṵᶯṞᶷᶶ±0,05) ᴈᴌ

Ӛᴍפᴍᴗᴤ ᴄᴉᴆᴆץפᴉᴋפᴓᴀᴀ [1]

ÅӠᴀᴌᴆᴉ ᴊᴉᴊפתפᴣᴕᴀᴑ ᴈפ ᴐᴉᴍᴉװתᴍװᴄᴍᴉᴋᴙ 
ᴐᴉᴍᴉᴈᴉצ ᴉᴊᴋװתװᴆᴤᴆᴉᴌᴗ ᴊᴉ ᴌᴀקᴈפᴆᴎ צ 
 ״ᴤ ᴀתṞ ᴀᴌᴑᴉװᴇװᴉᴁ ᴌᴀᴌᴍצᴉתᴋᴤפ״
ᴄᴉᴋᴋװᴆᴤᴓᴀᴀ ᴞᴈװᴋקᴉצᴙװתᴆװᴈᴀᴤ ᴈפ 
ᴀᴉᴈᴀפ״ᴓᴀᴣ ᴀ ᴌᴓᴀᴈᴍᴀᴆᴆᴤᴓᴀᴣ

ÅӬᴐᴐװᴄᴍᴀצᴈᴉᴌᴍᴗ ᴇᴉתᴎᴆװᴁ LCM ~ 0,6%

ÅӬᴐᴐװᴄᴍᴀצᴈᴉᴌᴍᴗ ᴇᴉתᴎᴆװᴁ ACL ~0,06%

Åӄᴋװᴇװᴈᴈᴉװ ᴋ״פᴋװᴔװᴈᴀװ ӗӚ ~2 ᴈᴌ
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ӗᴓװᴈᴄפ ᴌᴄᴉᴋᴉᴌᴍᴀ תᴋװᴁᴐפ ᴇᴣᴉᴈᴉצ 
װᴉᴈקᴋפ ᴄᴉᴇתᴀ׳ צ
Åӈᴆᴤ ᴋװᴔװᴈᴀᴤ פתᴈᴈᴉᴁ פתפ״ᴒᴀ ײצᴆᴌᴤ ᴊᴉᴀᴌᴄ ᴌᴉץᴙᴍᴀᴁ צ 
ᴉᴊᴍᴀᴒװᴌᴄᴉᴁ ᴌᴀᴌᴍװᴇװ ᴊᴉ ᴈפᴆᴀᴒᴀᴣ צתᴎᴑ ᴑפᴋפᴄᴍװᴋᴈᴙᴑ ᴊᴀᴄᴉצ ᴉᴍ 
ᴇᴣᴉᴈפ ᴀ ᴉᴍ ᴉץᴋ״פᴉצפצᴔקװᴉᴌᴤ צ ᴋ״װᴎᴆᴗᴍפᴍקװ װᴉ ᴋפᴌᴊפתפ 
ᴞᴆװᴄᴍᴋᴉᴈפ ṵᴀᴆᴀ ᴊᴉ״ᴀᴍᴋᴉᴈפṶṣ
ÅӘᴋצפᴀᴆᴗᴈᴉᴌᴍᴗ ᴉᴍץᴉᴋפᴊᴋᴉװצᴋᴤᴆפᴌᴗפᴊᴊᴋᴉᴄᴌᴀᴇפᴓᴀװᴁ
ᴋפᴌᴊᴋװתװᴆװᴈᴀᴤ ᴉᴍᴉץᴋפᴈᴈᴙᴑ ᴌᴉץᴙᴍᴀᴁ ᴊᴉ צᴋװᴇװᴈᴀ ᴇת׳װᴎ 
 ᴈᴀᴤפᴍᴎᴑפ״ ᴇᴤװᴋצ ᴁṝװᴆᴗᴈᴉᴁ ᴐᴎᴈᴄᴓᴀפᴈᴓᴀװᴇᴀ ᴞᴄᴌᴊᴉᴈפᴌᴊᴙᴔᴄצ
ᴞᴄᴌᴊᴉᴈװᴈᴍᴙ תᴉᴆ׳ᴈᴉ ץᴙᴍᴗ ץᴆᴀ״ᴄᴉ ᴄ ᴌᴋתװᴈװᴇᴎ צᴋװᴇװᴈᴀ ׳ᴀ״ᴈᴀ 
ᴇᴣᴉᴈפṣ
ÅӚᴋתװᴀ ᴉᴍᴉץᴋפᴈᴈᴙᴑ ᴍפᴄᴀᴇ ᴉץᴋ״פᴉᴇ ᴌᴉץᴙᴍᴀᴁ ᴉᴌᴍצפᴆᴤᴆᴀᴌᴗ 
ᴌᴉץᴙᴍᴀᴤ ᴌᴉ צᴋװᴇװᴈװᴇ ᴇת׳װᴎ ᴌᴀקᴈפᴆפᴇᴀṞ ᴊᴋצװᴙᴔפᴣᴕᴀᴇ ᶵ ᴇᴄᴌṞ 
ᴊᴉᴌᴆװ ᴒקװᴉ ᴀᴇ ᴌᴉᴊᴉᴌᴍצפᴆᴤᴆᴀᴌᴗ ᴌᴉץᴙᴍᴀᴤ ᴀפ״ ״ᴋᴤתᴉצᴉᴁ ᴌᴀᴌᴍװᴇᴙṞ 
ᴀ צ ᴌᴉץᴙᴍᴀᴤᴑ ᴌ ᴋפᴌᴊפתפᴣᴕᴀᴇᴌᴤ ᴇᴣᴉᴈᴉᴇ ᴉᴊᴋװתװᴆᴤᴆᴉᴌᴗ 
 ᴀ פᴄװᴉ ᴍᴋקᴎ ᴄᴉᴈᴓᴉᴇ ᴇᴣᴉᴈᴈᴉת׳װᴇ װᴌᴌᴍᴉᴤᴈᴀפӄӘӒ ᴋ צ װᴀᴇᴉתᴀצ
ᴈפᴒפᴆᴉᴇ ᴞᴆװᴄᴍᴋᴉᴈᴈᴉקᴉṣ
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ӗᴍץᴉᴋ ᴌᴉץᴙᴍᴀᴁ-ᴄפᴈתᴀפתᴍᴉצ
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ӗᴍᴉץᴋפᴈᴈᴉװ ᴌᴉץᴙᴍᴀצ װ 
ᴉᴊᴍᴀᴒװᴌᴄᴉᴁ ᴀ פ״ᴋᴤתᴉצᴉᴁ ᴌᴀᴌᴍװᴇפᴑ
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ӗᴊᴋװתװᴆװᴈᴀװ 
ᴌᴄᴉᴋᴉᴌᴍᴀ 
פᴇᴣᴉᴈ פᴁᴐװᴋת

Å ӄ ᴉץᴘײᴇװ ӄӘӒ z-ᴄᴉᴉᴋתᴀᴈפᴍפ ᴍᴉᴒᴄᴀ 
ᴉᴊᴋװתװᴆᴤװᴍᴌᴤ ᴄפᴄ ᾀ ὺ ὸ ὸ ᾀ װתק ,
- ᴄᴉᴉᴋתᴀᴈפᴍפ פᴈᴉתᴈᴉᴁ ᴊᴆᴉᴌᴄᴉᴌᴍᴀṞ ὺ -
ᴌᴄᴉᴋᴉᴌᴍᴗ תᴋװᴁᴐפ ᴞᴆװᴄᴍᴋᴉᴈᴉצ צ 
 ᴈᴈᴉᴌᴍᴀײ׳ᴊᴋᴤפᴊᴋᴀ ᴈ װᴉᴈקᴋפ ᴄᴉᴇתᴀ׳
ᴞᴆװᴄᴍᴋᴀᴒװᴌᴄᴉקᴉ ᴊᴉᴆᴤ ᶳᶮᶮ ӄṩᴌᴇṞ ὸ -
Ṟ ὸṾפתᴋᴤפ״ פᴁᴐװᴋת פᴆפᴒפᴇᴤ ᴈװᴋצ
 ᴈᴈᴉᴁפת ״ᴀ פתᴋᴤפ״ פתᴇᴤ ᴊᴋᴀᴑᴉװᴋצ
ᴍᴉᴒᴄᴀ ᴈפ פᴈᴉתṣ

Å ӛᴉת פתקᴆᴤ ᴞᴆװᴄᴍᴋᴉᴈפ ṵᴊᴉ״ᴀᴍᴋᴉᴈפṶ

ὸ ὸ ὸ̅̑̆̊́̕
̅̑̆̊́̕, ᴉᴍᴄᴎפת

ὺ ὺ
̅̑̆̊́̕

ᾀ װתק , - ᴄᴉᴈװᴓ ᴍᴋװᴄפ 

ᴇᴣᴉᴈפṞ ᾀ - ᴈפᴒפᴆᴉ ᴍᴋװᴄפ ᴞᴆװᴄᴍᴋᴉᴈפ 
ṵᴊᴉ״ᴀᴍᴋᴉᴈפṶṣ
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әפᴌᴊᴋװתװᴆװᴈᴀװ 
ᴌᴄᴉᴋᴉᴌᴍװᴁ

Å Әᴋᴀ ᴉץᴋץפᴉᴍᴄפת װᴈᴈᴙᴑ ᴈװ 
ᴊᴋתװᴌᴍצפᴆᴤᴆᴉᴌᴗ צᴉ״ᴇᴉ׳ᴈᴙᴇ 
ᴉᴍװתᴆᴀᴍᴗ ᴌᴉץᴙᴍᴀᴤ ᴌ 
ᴊᴉᴆᴉ׳ᴀᴍװᴆᴗᴈᴉ ᴀᴆᴀ 
ᴉᴍᴋᴀᴓפᴍװᴆᴗᴈᴉ פ״ᴋᴤװ׳ᴈᴈᴙᴇᴀ 
ᴇᴣᴉᴈפᴇᴀṣ

Å ӕᴉ׳ᴈᴉ ᴌװתᴆפᴍᴗ ᴆᴀᴔᴗ װצᴋᴑᴈᴣᴣ 
ᴉᴓװᴈᴄᴎ װצᴆᴀᴒᴀᴈᴙ ᴌᴄᴉᴋᴉᴌᴍᴀ 
ṝ ὺצᴇᴣᴉᴈᴉ פᴁᴐװᴋת < 0,79 
ᴇᴇṩᴇᴄᴌ ᴌ װצᴋᴉᴤᴍᴈᴉᴌᴍᴗᴣ ᶮṞᶷᶳ
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Ӎפᴄᴆᴣᴒװᴈᴀװ
Åӄ ᴑᴉװת ᴋץפᴉᴍᴙ ץᴙᴆפ ᴀ״ᴇװᴋװᴈפ ᴞᴐᴐװᴄᴍᴀצᴈᴉᴌᴍᴗ ᴋקװᴀᴌᴍᴋפᴓᴀᴀ ᴐᴉᴍᴉᴈᴉצ ᴇᴉתᴎᴆᴤᴇᴀ 
ᴉᴊᴍᴀᴒװᴌᴄᴉᴁ ᴌᴀᴌᴍװᴇᴙṣ Ӛᴉᴉᴍᴈᴉᴔװᴈᴀװ ᴞᴐᴐװᴄᴍᴀצᴈᴉᴌᴍװᴁ ᴇᴉתᴎᴆװᴁ LCM ᴀ ArCLight
ᴌᴉצᴊװפתפᴍ ᴌ פתᴈᴈᴙᴇᴀ ᴄᴉᴆᴆץפᴉᴋפᴓᴀᴀṞ פ ᴀᴑ ץפᴌᴉᴆᴣᴍᴈᴙװצ װᴆᴀᴒᴀᴈᴙ ᴉᴄפ״פᴆᴀᴌᴗ ᴈᴀװ׳Ṟ 
ᴈᴉ ᴉᴍᴄᴆᴉᴈװᴈᴀװ ᴈװ ᴤצᴆᴤװᴍᴌᴤ ᴌᴍפᴍᴀᴌᴍᴀᴒװᴌᴄᴀ ״ᴈפᴒᴀᴇᴙᴇṣ

Åӗᴊᴋװתװᴆװᴈᴙ ᴊᴋᴉᴌᴍᴋפᴈᴌᴍװצᴈᴈᴉװ ᴀ צᴋװᴇװᴈᴈᴉװ ᴋ״פᴋװᴔװᴈᴀװ ᴉᴊᴍᴀᴒװᴌᴄᴉᴁ ᴌᴀᴌᴍװᴇᴙṞ ײװ 
ᴋ״פᴋװᴔפᴣᴕפᴤ ᴌᴊᴉᴌᴉץᴈᴉᴌᴍᴗṣ ә״פᴋװᴔפᴣᴕפᴤ ᴌᴊᴉᴌᴉץᴈᴉᴌᴍᴗ ᴉᴄפ״פᴆפᴌᴗ ᴑᴎװ׳ ᴎᴄפ״פᴈᴈᴉᴁ 
 ᴌ פᴈװᴙᴍᴗ ᴎᴆᴎᴒᴔץ ᴍװ׳Ṟ ᴈᴉ ᴇᴉ(ᴈᴌ, [2] 20)פᴄᴍװᴓᴀᴀ ᴊᴋᴉפᴈᴍװᴉᴄᴎᴇת ᴌᴄᴉᴁװᴑᴈᴀᴒװᴍ צ
ᴈᴉᴌᴍᴗᴣṣצᴄᴍᴀװᴁ ᴞᴐᴐװᴉᴆᴗᴔץ ᴆᴗ ᴌװתᴇᴉ פᴁ ᴈװᴆװᴀᴍ׳ᴙᴑ ᴐᴉᴍᴉᴎᴇᴈᴉצװᴇᴈᴀװᴈᴉᴁ ᴄᴋװᴇפ״

Åӄװᴆᴀᴒᴀᴈצ פᴋװᴇװᴈᴈᴉקᴉ ᴋ״פᴋװᴔװᴈᴀᴤ ᴌᴉצᴊפᴆצ פ ᴊᴋװתװᴆפᴑ ᴊᴉקᴋװᴔᴈᴉᴌᴍᴀ ᴌ פתᴈᴈᴙᴇᴀ 
ᴋץפᴉᴍᴙ [1].

ÅӘᴉᴆᴎᴒװᴈפ ᴉᴓװᴈᴄפ ᴌװצᴋᴑᴎ תᴆᴤ װצᴆᴀᴒᴀᴈᴙ ᴌᴄᴉᴋᴉᴌᴍᴀ תᴋװᴁᴐפ ᴇᴣᴉᴈᴉצṝ ὺ < 0,79 ᴇᴇṩᴇᴄᴌ ᴌ 
 ᴈᴉ ᴊᴋᴀפצᴉ״ᴙᴍᴗ ᴀᴌᴊᴉᴆᴗץ ᴍװ׳ᴇᴉ װᴈᴀװᴈᴀᴒפᴋקᴉ װᴈᴈᴉפᴋᴉᴤᴍᴈᴉᴌᴍᴗᴣ ᶮṞᶷᶳṣ ӈװצ
ᴊᴉᴌᴍᴋᴉװᴈᴀᴀ ץᴉᴆװװ ᴍᴉᴒᴈᴙᴑ ᴇᴉװתᴆװᴁ פ״צᴀᴇᴉװתᴁᴌᴍצᴀᴤ ᴇᴣᴉᴈᴉצ ᴌ פᴍᴉᴇפᴇᴀ פᴋקᴉᴈפ.

Åә״װᴎᴆᴗᴍפᴍᴙ פתᴈᴈᴉᴁ ᴋץפᴉᴍᴙ ᴇᴉקᴎᴍ ᴀᴌᴊᴉᴆᴗ״ᴉפצᴍᴗᴌᴤ תᴆᴤ ᴊᴋᴉװצᴋᴄᴀ ᴋ״װᴎᴆᴗᴍפᴍᴉצ 
ᴋץפᴉᴍᴙ [1]פ״ ᴌᴒײᴍ ᴀᴌᴊᴉᴆᴗ״ᴉפצᴈᴀᴤ ᴀᴈᴉᴁ ᴇװᴍᴉתᴀᴄᴀ ᴉᴓװᴈᴄᴀ ᴑפᴋפᴄᴍװᴋᴀᴌᴍᴀᴄ 
ᴉᴊᴍᴀᴒװᴌᴄᴉᴁ ᴌᴀᴌᴍװᴇᴙ װתᴍװᴄᴍᴉᴋפ ND -LArṞ פ ᴍפᴄת װ׳ᴆᴤ ᴎᴍᴉᴒᴈװᴈᴀᴤ ᴉᴓװᴈᴄᴀ תᴉᴆᴀ 
ᴈװᴊᴋצפᴀᴆᴗᴈᴉ צᴉᴌᴌᴍפᴈᴉצᴆװᴈᴈᴙᴑ ᴌᴉץᴙᴍᴀᴁ ץ צᴆᴀ׳ᴈװᴇ װתᴍװᴄᴍᴉᴋװṣ
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Ӄᴆקפᴉפתᴋᴈᴉᴌᴍᴀ

ӟᴉᴒᴎ צᴙᴋ״פᴀᴍᴗ ץᴆקפᴉפתᴋᴈᴉᴌᴍᴗ
Åᴈפᴎᴒᴈᴉᴇᴎ ᴋᴎᴄᴉצᴉתᴀᴍװᴆᴣ Ӗפᴎᴇᴉצᴎ ӈᴇᴀᴍᴋᴀᴣ ӄתפᴀᴇᴉצᴀᴒᴎᴀ 
ᴈפᴎᴒᴈᴉᴇᴎ ᴄᴉᴈᴌᴎᴆᴗᴍפᴈᴍᴎ Ӡᴎᴄפᴈᴉצᴎӂᴋᴍװᴇᴎ ӄᴆתפᴀᴌᴆצפᴉצᴀᴒᴎ פ״ 
ᴊᴉᴇᴉᴕᴗ צ ᴈפᴊᴀᴌפᴈᴀᴀ פתᴈᴈᴉᴁ תᴀᴌᴌװᴋᴍפᴓᴀᴀṨ
Åᴄᴉᴆᴆפקװᴇ Ӄᴉᴆᴗᴔפᴄᴉצᴉᴁ ӂᴈפᴌᴍפᴌᴀᴀ Ӊװקצᴈᴗצװᴈװᴀ  Ӛװᴆᴣᴈᴀᴈᴎ 
ӂᴆװᴄᴌפᴈתᴋᴎ Ӛװᴋצװװקᴀᴒᴎפ״ ᴉᴄפ״פᴈᴈᴎᴣ ᴊᴉᴇᴉᴕᴗ צ ᴉץᴋץפᴉᴍᴄװ 
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