
































 

 

 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  



  

  

  

  

  

  

  

  

  

 

 

  

  

  

  

  

  

  

  

  

 

 

  

  

  

  

  

  



  

  

  

  

 

 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  



  

  

  

  

  

  

  

  

  

  

  

 

 

  

  

  

  

 

 

  

  

  

  

  

 

 

  

  

  



  

  

 

 

  

  

  

  

  

  

  

  

 

 

 

 

 

 

  

  

  

  

 

 

  

  

  

  

  



  

  

  

  

  

  

  

  

  



 

 

 

 

 𝑩𝟎

𝑩𝟎 ∆𝐸

𝑩𝟎 𝜔0 =  2𝜋𝑣0

 

 𝜞

𝑩𝟎  𝜞 

 

 

 𝑩𝟎  

 𝑴𝟎 =  𝑴𝒛 

𝑴𝒙𝒚  

 

𝑩𝟏 𝑩𝟎 𝑴𝒙𝒚 𝑩𝟎

𝑴𝒙𝒚

𝑩𝟎  

 𝑩𝟏

𝑩𝟏 + 𝑩𝟏− 𝑩𝟏+= 𝑩𝟏−=  𝐵1𝑐

𝜔  

 

 



 𝑀𝑧 𝑀𝑥𝑦

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 1𝐻  

 

1𝐻 1𝐻 

 

 

 

 

 

 

 

 

 

 

 

 

𝑩𝟎

𝑩𝟎

𝑩𝟎

 

  

  

 

∆𝑡  

 



 

 

 

 

𝐺𝒚

 

 

 

  

  

 

 

 

 

 

 

 

𝐴



 𝑆𝑡  𝑘 >

0  𝐴 𝐴′𝑆′𝑡 𝐴𝑆𝑡

 

 

 

 

 

 

 

 

 

  

  

  

  

  

  

  

  

  

  

  

  

  



  

  

  

  

  

 

 

  

 

 

  

 

 

 

 

 

 

  

 𝑌𝑡

𝑺[𝑡]

𝑺[𝑡]

 𝑠𝑘, 𝑖 

𝑓𝑖 𝑠𝑘, 𝑖 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 1𝐻 



𝐵0 = 3.0𝑇
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 

 

 

 



 

 

 



𝑛 𝑙

𝑚



 





 

|𝑰 | =
h

2π
√𝑠(𝑠 + 1)

 

 𝑠

𝑠 =
𝑛

2
𝑛 ∈ 𝑁

𝐉 ∙ 𝐬

𝑠.

𝑠

𝑧 𝑧 𝑰

𝐼𝑧 =
h

2π
𝑠𝑖 = ℏ𝑠𝑖

 

ℏ 𝑠𝑖 = −𝑠,−(𝑠 − 1),… , (𝑠 − 1), 𝑠 𝑠

(
1

2
,
3

2
,
5

2
, … )

1

2



H,1 C 13 , N, P31  15  

H,2 N)14

C,12 O)16

 

𝝁 =
𝑔𝑛𝑒

2𝑚𝑝
𝑰 = γ𝑰

 

𝑒

𝑔𝑛

𝑚𝑝

γ

𝝁 𝑰

𝑧 𝝁

𝜇𝑧 = γℏ𝑠𝑖
 

𝑠𝑖 −𝑠,−(𝑠 − 1),… , (𝑠 − 1), 𝑠

𝜇𝑧 γℏ



 

γ rad T−1s−1

γ̅ =  
γ

2𝜋
T−1

γ γ̅.



Isótopo Espín Relación giromagnética 

(107rad T−1s−1) 

Relación giromagnética 

( T−1MHz) 

𝐇 𝟏
 ½ 26,752 42,576 

H 2
 1 4,107 6,536 

He 3
 ½ −20.380 32,434 

Li 7
 3/2 10,398 16,546 

C 13
 ½ 6,728 10,705 

N 14
 1 1,934 3,077 

N 15
 ½ −2,712 -4,316 

O 17
 5/2 −3,628 5,772 

F 19
 ½ 25,181 40,052 

Na 23
 3/2 7,080 11,262 

P 31
 ½ 10,841 17,235 

K 39
 3/2 1,250 1,99 

 

 

𝝁 𝑩𝟎

𝐸 𝑧

𝐸 =  −𝝁 ∙ 𝑩𝟎 = −𝜇𝑧  ∙ 𝐵0
 

𝜇𝑧 

𝐸 𝐸

𝑩𝟎

𝐇 𝟏 1

2

𝐸 𝑩𝟎

𝑠𝑖 = {−
1

2
, +

1

2
}

𝐸+ = 
1

2
γℏ𝐵0 ,      𝐸

− = −
1

2
γℏ𝐵0

 

𝑠𝑖 =+
1

2
𝐸−

𝑠𝑖 = −
1

2
𝐸+



𝐇 𝟏

∆𝐸 = 𝐸+ − 𝐸− =  γℏ𝐵0
 

 𝑩𝟎
𝑩𝟎

∆𝐸
|𝑩𝟎| 𝜔0 =  2𝜋𝑣0

 

𝑩𝟎

∆𝐸.

∆𝐸

∆𝐸 = ℎ 𝑣0
 

∆𝐸

2𝜋𝑣0 = 𝜔0 = γ𝐵0
 



𝜔0

𝜔0

𝑩𝟎 𝝁

𝑩𝟎

 𝜞
𝑩𝟎  𝜞 

𝑩𝟎 𝝁 𝑧

𝝁

𝜞 𝝁 𝑩𝟎 𝝁

𝜞 = 𝝁 × 𝑩𝟎
 

𝑑𝝁

𝑑𝑡
= γ

𝑑𝑰

𝑑𝑡
= γ𝜞

 



𝑑𝝁

𝑑𝑡
= γ𝝁 × 𝑩𝟎 = 𝝁 ×  γ𝑩𝟎 =  𝝁 × 𝝎𝟎

 

𝝁 𝑧

𝝁 𝑥𝑦

𝑩𝟎

|𝝎𝟎| 𝜔0

  𝑩𝟎

 

𝑴 = ∑ 𝝁(𝒊) 𝑖
 

𝑥𝑦 𝝁𝑖

𝑴𝟎

𝐻1

𝑴𝟎 = ∑ 𝝁𝒛(𝒊) 𝑖 = 𝑛−𝜇𝑧 − 𝑛
+𝜇𝑧 = 𝜇𝑧(𝑛

− − 𝑛+)  

𝑛− 𝑛+

𝑛−)

𝑛+) 



𝑛−

𝑛+
= 𝑒

∆𝐸

𝑘𝑇 = 𝑒
ℎ𝑣0
𝑘𝑇

 

𝑘 1,38 x 10−23J ∙ K−1 𝑇

 𝑴𝟎 = 𝑴𝒛 

𝑴𝒙𝒚

𝑣0

𝑛−

𝑛+
= 𝑒

ℎ𝑣0
𝑘𝑇 ≅ 1 +

ℎ𝑣0

𝑘𝑇
 

 

𝑛− − 𝑛+  ≈
𝑛ℎ𝑣0

2𝑘𝑇
 

 

𝑛 𝑛− + 𝑛+

𝑴𝟎 

𝑩𝟎) 𝑴𝟎



𝑴𝟎 = 𝜇𝑧(𝑛
− − 𝑛+) (

γℎ

2𝜋
)
2 𝑛𝐵0

4𝑘𝑇
 

 

𝐇 𝟏

 𝑴𝟎

 

 γ

 

 

𝑩𝟎

 

 

𝑑𝑴

𝑑𝑡
= 𝑴(𝑡)  ×  γ𝑩(𝑡)

 

𝑩(𝑡)

𝑧 𝑴 

𝑑𝑀𝑧

𝑑𝑡
= 0

 



𝛁 × 𝑬 = −
𝑑𝑩(𝑡)

𝑑𝑡

 

𝑴 𝑴𝟎

𝑩𝟎

𝑴

𝑴 𝑥𝑦 𝑧

𝑩𝟎

 𝑩𝟏
𝑩𝟎 𝑴𝒙𝒚 𝑩𝟎

𝑴𝒙𝒚 𝑩𝟎

𝑴𝑥𝑦

𝑩𝟏 𝑩𝟎 𝑥

𝑩𝟎

𝑩𝟏 = 2𝐵1𝑐 cos(𝜔𝑡) 𝒙̂
 

𝐵1𝑐 𝑩𝟏,  𝐵1𝑐
|𝑩𝟏|𝒎𝒂𝒙

𝟐
𝒙̂

𝑥

𝑩𝟏 𝒙̂

𝑧

𝑩𝟏 = 𝐵1𝑐(cos(𝜔𝑡)𝒙̂ + sen(𝜔𝑡) 𝒚̂) + 𝐵1𝑐(cos(𝜔𝑡) 𝒙̂ − sen(𝜔𝑡) 𝒚̂)  =  𝑩𝟏
+ + 𝑩𝟏

− 
 



𝑩𝟏
−

(
𝑩𝟏

𝟐𝑩𝟎
)
𝟐

𝑩𝟏

𝑩𝟏 = 𝐵1𝑐(cos(𝜔𝑡) 𝒙̂ + sen(𝜔𝑡) 𝒚̂) =  𝑩𝟏𝒙 cos(𝜔𝑡) + 𝑩𝟏𝒚sen(𝜔𝑡)
 

 𝑩𝟏
𝑩𝟏
+ 𝑩𝟏

− |𝑩𝟏
+| = |𝑩𝟏

−| =  𝐵1𝑐
𝜔

𝑩𝟏

𝑪𝑩𝟏

𝑪𝑩𝟏 𝑴

𝑩𝒆[20]

|𝑩𝒆| =  √(𝐵1
2 + (

ω0 −ω

γ
)
2

)

 

𝑩𝟏

𝑩𝒆 = 𝑩𝟏 𝑴

𝑩𝟏

𝑩𝟏 𝑴

𝑑𝑴

𝑑𝑡
= 𝑴(𝑡)  ×  γ𝑩𝟏(𝑡)

 



 

𝑴 𝑧

𝑩𝟎 𝑀𝑥𝑦

𝑀𝑥𝑦

 

𝑴 𝑀𝑥 ,𝑀𝑦,𝑀𝑧

𝑀𝑧 𝑩𝟎

𝑇1 𝑀𝑦,𝑀𝑧 

𝑩𝟎 𝑇2

𝑑𝑀𝑥
𝑑𝑡

=  −
𝑀𝑥
𝑇2
;          

𝑑𝑀𝑦

𝑑𝑡
=  −

𝑀𝑦

𝑇2
;       

𝑑𝑀𝑧
𝑑𝑡

=  −
𝑀𝑧 −𝑀0
𝑇1

 
 

𝑇1

𝑇2



𝑀𝑥𝑦 = 𝑀𝑥+𝑖𝑀𝑦

𝑀𝑧

 𝑀𝑧 𝑀𝑥𝑦

 



𝑑𝑀𝑥
𝑑𝑡

=  𝛾(𝑀𝑦𝐵𝑧 −𝑀𝑧𝐵1𝑦)

𝑑𝑀𝑦

𝑑𝑡
=  𝛾(𝑀𝑧𝐵1𝑥 −𝑀𝑥𝐵𝑧)

𝑑𝑀𝑧
𝑑𝑡

=   𝛾(𝑀𝑥𝐵1𝑦 −𝑀𝑦𝐵1𝑥)

 

𝐵𝑧 𝐵0 + ∆𝐵𝑧 𝐵0

∆𝐵𝑧 ∆𝐵𝑧 = 0 𝐵𝑧 = 𝐵0

𝑑𝑀𝑥
𝑑𝑡

=  𝛾(𝑀𝑦𝐵𝑧 −𝑀𝑧𝐵1𝑦) − 
𝑀𝑥
𝑇2
 

𝑑𝑀𝑦

𝑑𝑡
=  𝛾(𝑀𝑧𝐵1𝑥 −𝑀𝑥𝐵𝑧) − 

𝑀𝑦

𝑇2
 

𝑑𝑀𝑧
𝑑𝑡

=   𝛾(𝑀𝑥𝐵1𝑦 −𝑀𝑦𝐵1𝑥) − 
𝑀𝑧 −𝑀0
𝑇1

  

 

𝑴

𝑩𝒛, 𝑩𝟏𝒙, 𝑩𝟏𝒚 𝑇1 𝑇2

𝑀𝑥𝑦 = 𝑀𝑥 + 𝑖𝑀𝑦 𝐵𝑥𝑦 = 𝐵1𝑥 + 𝑖𝐵1𝑦

𝑑𝑀𝑥𝑦

𝑑𝑡
=  −𝑖𝛾(𝑀𝑥𝑦𝐵𝑧 −𝑀𝑧𝐵𝑥𝑦) − 

𝑀𝑥𝑦

𝑇2
 

𝑑𝑀𝑧
𝑑𝑡

=  𝑖
𝛾

2
(𝑀𝑥𝑦𝐵𝑥𝑦

∗ −𝑀𝑥𝑦
∗ 𝐵𝑥𝑦) − 

𝑀𝑧 −𝑀0
𝑇1

  

 

𝑀𝑥𝑦
∗ 𝐵𝑥𝑦

∗ 𝑀𝑥𝑦 𝐵𝑥𝑦

𝑪𝑩𝟏



𝑑𝑀𝑥𝑦
′

𝑑𝑡
=  −𝑖𝛾(𝑀𝑥𝑦

′ 𝐵𝑧
′ −𝑀𝑧

′𝐵𝑥𝑦
′ ) − 

𝑀𝑥𝑦
′

𝑇2
 

𝑑𝑀𝑧
′

𝑑𝑡
=  𝑖

𝛾

2
(𝑀𝑥𝑦

′ 𝐵𝑥𝑦
′∗ −𝑀𝑥𝑦

′∗ 𝐵𝑥𝑦
′ ) − 

𝑀𝑧
′ −𝑀0
𝑇1

    

 

𝐵𝑧
′  = 𝐵𝑧 𝐵0 + ∆𝐵𝑧 𝜔0 = 𝛾𝐵0 𝑩𝟏 𝜔1

𝑑𝑀𝑥𝑦
′

𝑑𝑡
=  −𝑖(𝜔 − 𝜔0)𝑀𝑥𝑦

′ − 𝑖𝛾(𝑀𝑥𝑦
′ ∆𝐵𝑧 −𝑀𝑧

′𝐵𝑥𝑦
′ ) − 

𝑀𝑥𝑦
′

𝑇2
 

𝑑𝑀𝑧
′

𝑑𝑡
=  𝑖

𝛾

2
(𝑀𝑥𝑦

′ 𝐵𝑥𝑦
′∗ −𝑀𝑥𝑦

′∗ 𝐵𝑥𝑦
′ ) − 

𝑀𝑧
′ −𝑀0
𝑇1

    

 

(∆𝐵𝑧 = 0) 𝜔1 = 𝜔0

𝑀𝑧
′ = 0) 𝐵𝑥𝑦

′ = 0)

𝑑𝑀𝑥𝑦
′

𝑑𝑡
=  − 

𝑀𝑥𝑦
′

𝑇2
 

𝑑𝑀𝑧
′

𝑑𝑡
= − 

𝑀𝑧
′ −𝑀0
𝑇1

    

 

𝑀𝑥𝑦
′ (𝑡) =  𝑀𝑥𝑦

′ (0) 𝑒
− 

𝑡

𝑇2

𝑀𝑧
′(𝑡)     = 𝑀0(1 − 𝑒

− 
𝑡
𝑇1) 

 

 

𝑀𝑥𝑦

𝐵(𝑟) =  𝐵0 + ∆𝐵𝑧(𝑟)

𝑇2 



𝑀𝑥𝑦(𝑡) =  𝑀𝑥𝑦(0)𝑒
− 
𝑡
𝑇2∫ 𝑒𝑖𝛾∆𝐵𝑧(𝑟)𝑡𝑑𝑟 

𝑟

= 𝑀𝑥𝑦(0)𝑒
− 
𝑡
𝑇2𝑒−𝑖𝜔0𝑡∫ 𝑒𝑖𝜔(𝑟)𝑡𝑑𝑟 

𝑟

= 𝑀𝑥𝑦(0)𝑒
− 
𝑡
𝑇2
∗

 

𝑟

𝑇2
∗

𝑀𝑥𝑦 = 𝑀𝑥 + 𝑖𝑀𝑦, 𝑀𝑥 = 𝑅𝑒(𝑀𝑥𝑦) 𝑀𝑦 = 𝐼𝑚(𝑀𝑥𝑦)

 

𝑀𝑥 𝑀𝑦

𝑀𝑥 =  𝑅𝑒(𝑀𝑥𝑦) = 𝑀0 cos((𝜔 − 𝜔0) 𝑡 + 𝜑)𝑒
−
𝑡
𝑇2
∗

 

𝑀𝑦 =  𝐼𝑚(𝑀𝑥𝑦) = 𝑀0 sen((𝜔 − 𝜔0) 𝑡 + 𝜑)𝑒
−
𝑡
𝑇2
∗

 

𝜑 𝑡 = 0 𝑀0



 

𝑥(𝑡) 𝜔

ℱ(𝜔) = ∫ 𝑥(𝑡)𝑒−𝑖𝜔𝑡𝑑𝑡
∞

−∞
 

 

𝑥(𝑡) =
1

2𝜋
∫ ℱ(𝜔)𝑒+𝑖𝜔𝑡𝑑𝜔
∞

−∞

 
 

ℱ

𝑅𝑒(ℱ(𝜔)) = 𝐴(𝜔)𝑐𝑜𝑠(𝜑) − 𝐷(𝜔)𝑠𝑒𝑛(𝜑)
 

𝐼𝑚(ℱ(𝜔)) = 𝐴(𝜔)𝑠𝑒𝑛(𝜑) + 𝐷(𝜔)𝑐𝑜𝑠(𝜑)
 

𝐴 𝐷

𝐴(𝜔) =
𝑀0𝑇2

∗

1 + ((𝜔 − 𝜔0)𝑇2
∗)
2

 

𝐷(𝜔) =
𝑀0(𝜔 − 𝜔0)𝑇2

∗2

1 + ((𝜔 − 𝜔0)𝑇2
∗)
2

 



 

ℱ

→

 

 

𝜑 ≠ 0



 

 

 

 

 

𝜑0

𝑒−𝑖𝜑0

𝜑1 



 

 

𝑌̃𝑐[𝑡]

𝑌[𝑡] =  
∑ 𝑤𝑐𝑌̃𝑐[𝑡]
𝐶
𝑐=1

√∑ 𝑤𝑐
2𝐶

𝑐=1

 

𝑤𝑐  𝑐



{𝑤𝑐, 𝑐 = 1. .𝑚𝑐 ,𝑚𝑐  𝑛ú𝑚𝑒𝑟𝑜 𝑑𝑒 𝑐𝑎𝑛𝑎𝑙𝑒𝑠} 

𝑤𝑐  

𝑌̃𝑐 𝑌𝑐

𝑤𝑐 = |𝑌̃𝑐[0]|  

𝑤𝑐

 

𝐵0 

𝐵0

𝐵0



 

 

𝑩𝟎

𝐵0

𝐵0



𝑉 𝑅

𝐺[𝑓] 𝐿[𝑓] 

𝑉[𝑓] = 𝑅𝐿[𝑓] + (1 − 𝑅)𝐺[𝑓]  

𝑉

𝑉 𝑉

𝑉 > 𝜖 𝜖

 

H 1

105



 𝐻 1

𝐵0

𝛿𝑝𝑝𝑚 =
𝑣 − 𝑣𝑟𝑒𝑓

𝑣𝑟𝑒𝑓
× 106  

 

𝑣𝑟𝑒𝑓 𝑣

𝐵0 =

3𝑇 𝑣𝑟𝑒𝑓 = γ𝑟𝑒𝑓𝐵0 ≈ 42,576 × 10
6𝑇−1𝐻𝑧 × 3.0 𝑇 =   127,728 × 106𝐻𝑧 

H 1



 

𝐻 1 𝐻 1

H 1

CH3
2

CH2
3

 



𝑀𝑥𝑦(𝑡) =∑∫ 𝑀𝑥𝑦(0, 𝑟)𝑒
− 
𝑡
𝑇2
∗
𝑒𝑖𝛾𝐵(𝑟)𝑡𝑑𝑟 

𝑟𝑘𝑘

   

𝑘

 

 

𝛿(𝑡))



𝛿(𝑡) =
1

2π
lim
𝜃→∞

∫ 𝑒𝑖𝜔𝑡 𝑑𝜔
+𝜃

−𝜃

 

 

𝑥(𝑡) = 𝛿(𝑡)

𝑦(𝑡) = ∫ 𝑘(𝜏)𝛿(𝑡 − 𝜏)𝑑𝜏
+𝜃

−𝜃

= 𝑘(𝑡)

 

𝑘(𝑡)

𝛿(𝑡)

𝑘(𝑡)

 

 

 

𝑩𝟎 𝜃

𝑩𝟏



𝑩𝟏 𝜃 𝑩𝟏

𝜃(𝑡) = 𝛾∫ 𝑩𝟏(𝜏)𝑑𝜏
𝑡

0

 

 

𝑀𝑥𝑦 𝜃 

𝑀0

𝑀𝑥𝑦 = 𝑀0 sin 𝜃
 

𝜃 =
𝜋

2
,  𝑀𝑥𝑦 = 𝑀0

𝑩𝟎

 



𝑩𝟎

𝑀𝑥𝑦 

𝑀𝑥𝑦

 𝑀𝑥𝑦

𝑀𝑥𝑦
𝜑

𝑀𝑥𝑦
𝜑

𝑀𝑥𝑦
𝜑

 

𝜏 0

𝜏1

𝑇𝐸 =  𝜏1 + (𝜏1−𝜏0)

𝜏0 = 0 𝑇𝐸 = 2𝜏1 𝑇𝐸

 

𝑩𝟎
𝑩𝟎

𝑩𝟎



𝑀𝑧
′(𝑡) 𝑇𝑅

𝑇𝑅

 

𝑇𝑅

𝑀0

𝑇𝑅 = 3𝑇1

𝑀𝑧
′  𝑀𝑧

′(𝑇𝑅) 𝑀0.

𝜃

𝑇𝑅 𝑇1 𝑀0

𝑀𝑧 = 𝑀0
1 − 𝑒−𝑇𝑅/𝑇1

1 − 𝑒−𝑇𝑅/𝑇1 cos 𝜃

 



𝑀𝑧 = 𝑀0

𝑀𝑥𝑦 = 𝑀0 sen 𝜃
1 − 𝑒−𝑇𝑅/𝑇1

1 − 𝑒−𝑇𝑅/𝑇1 cos 𝜃

 

𝜃 𝑀𝑥𝑦

𝜃𝐸 = arccos(𝑒
−𝑇𝑅/𝑇1)

 

𝑇𝑅 = 3𝑇1

𝜃 =  arccos(𝑒−3) = 87,15°
𝜋

2
 

 

𝑇𝑅

𝑇𝑅 = 𝑃𝑊 +  𝐴𝑇 + 𝑅𝐷
 

𝑃𝑊

𝐴𝑇

𝑅𝐷

 

𝑃𝑊 𝐴𝑇 𝑅𝐷

𝑇𝑅 = 𝐴𝑇 + 𝑅𝐷
 



𝐴𝑇 𝑁

∆𝑡,

𝐴𝑇 = 𝑁∆𝑡
 

 ∆𝑡

𝑓

𝑓𝑁 2𝑓

𝑓𝑁

2
𝑆𝑅

 𝑥(𝑡)

𝑆𝑅 = [−
𝑓𝑁
2
,+
𝑓𝑁
2
]

 

𝑆𝑅 𝑆𝑤

𝑥[n]

𝑥[n]



𝑋[𝑘] =  ∑ 𝑥[𝑛]𝑒−
2𝜋𝑖

𝑁
𝑘𝑛𝑁−1

𝑛=0  
 

𝑥[n]

𝑋[𝑘]

∆𝑆𝑤 =
𝑓𝑁
𝑁

 

∆𝑡

∆𝑡 =
1

𝑓𝑁

 

∆𝑆𝑤∆𝑡 =
1

𝑁

 

∆𝑡 =
1

𝑁∆𝑆𝑤
=
1

𝑆𝑤

 

𝐴𝑇 = 𝑁∆𝑡 =  
1

∆𝑆𝑤

 

 

H 1



 

 H 1

 (H2O)

 γ H 1

 



 



 

H 1

B0 B1

B0 B1

 

𝐺𝒚



 

𝐇 𝟏



 



 

 

H 1



 



 

 

𝑿[𝑡] =  𝑨 𝑺[𝑡] +  𝜺[𝑡]  

𝑿[𝑡] 𝑚 × 𝑛

𝑚 𝑺[𝑡]

 𝑞 × 𝑛 𝑨

 𝑚 × 𝑞 𝜺[𝑡]

𝑚 × 𝑛

𝑨

𝑺[𝑡]

𝑿[𝑡]



 



 

 

 

𝑺[𝑡] 𝑿[𝑡].

𝑺[𝑡]

𝑝𝑆) 𝑝𝑖) 

𝑝𝑆(𝑠1, 𝑠2, … , 𝑠𝑞) =  𝑝1(𝑠1)𝑝2(𝑠2)…𝑝𝑞(𝑠𝑞) 
 

𝑿[𝑡]

𝓤 𝒀[𝑡] =

𝓤𝑿[𝑡]



𝑺 = 𝑠1, 𝑠2, … , 𝑠𝑞

𝑝𝑆(𝑠1, 𝑠2, … , 𝑠𝑞) =
1

2𝜋
𝑒−
∑𝑠𝑖

2

2  =
1

2𝜋
𝑒−
‖𝑺‖2

2  

 

𝑝𝑆(𝑠1, 𝑠2, … , 𝑠𝑞) =
1

2𝜋
𝑒−
‖𝑨𝑿‖2

2 |det𝑨| 
 

𝑨 ‖𝑨𝑿‖2 = ‖𝑿‖2 |det 𝑨| = 1 𝑨

𝑝𝑆(𝑠1, 𝑠2, … , 𝑠𝑞) =
1

2𝜋
𝑒−
‖𝑿‖2

2  
 



 

𝒀[𝑡]

                           𝐼(𝒚𝟏, 𝒚𝟐, … , 𝒚𝒒) =  −𝑬 log
𝑝1(𝒚𝟏)𝑝2(𝒚𝟐)… 𝑝𝑛(𝒚𝒒) 

 𝑝𝑌(𝒚𝟏, 𝒚𝟐, … , 𝒚𝒒)

=  (∑𝐻{𝒚𝒊}

𝒒

𝑖=1

)− 𝐻{𝒚𝟏, … , 𝒚𝒒}

 

𝐻{𝒚𝟏, … , 𝒚𝒒} =  −𝑬 log 𝑝𝒀(𝒚𝟏, 𝒚𝟐, … , 𝒚𝒒) 𝐻{𝒚𝒊} =  −𝑬 log 𝑝𝑖(𝒚𝒊) 𝑬 

𝑨 𝑚 = 𝑞

𝐻{𝑦1, … , 𝑦𝑞}

𝑺[𝑡] 𝑿[𝑡]

𝐻{𝑺[𝑡] } =  𝐻{𝑿[𝑡] } + log|det(𝑨−1)|
 

𝒀[𝑡] = 𝓤𝑿[𝑡]

𝒀[𝑡]

𝓤 

𝐶(𝓤) =   ∑𝐻{𝒚𝒊}

𝒒

𝑖=1

− log|det(𝓤)|

 

𝑠𝑖 𝑺[𝑡] 𝑥𝑗 𝑿[𝑡]



𝐶(𝓤) 𝐻{𝒚𝒊}

𝒀[𝑡] 𝓤

𝑿[𝑡]

𝐻{𝑦𝑖} =  −𝑬 log 𝑝𝑖(𝒚𝒊) 𝑝𝑖(𝒚)

𝑝𝑖̂(𝒚) =
1

𝑛ℎ𝜎̂𝒚𝒊
∑ 𝒦 [

𝒚−𝒚𝒊(𝑗)

ℎ𝜎̂𝒚𝒊
]𝑛

𝑗=1  
 

𝒦

ℎ 𝜎̂𝑦𝑖

𝜎̂𝒚𝒊 =
1

𝑛
∑[𝒚𝒊(𝑗) − 𝒚𝒊̅]

2

𝑛

𝑗=1

 

 

 

𝑺̂[𝑡] = 𝒀[𝑡] = 𝓤𝑿[𝑡]

𝓤

𝒚

𝑬{𝒚} =  𝑬{𝒚4} − 3𝑬{𝒀2}2
 

𝑠𝑖 𝑬{𝑠𝑖
2} =

𝟏)

𝑬{𝑠𝑖} =  𝑬{𝑠𝑖
4} − 3

 



 E{si
4}

si 𝑬{𝑠𝑖
4} =  3𝑬{si

2}2 = 𝟑

𝑠𝑖

𝑘𝑢𝑟𝑡 (𝒀[𝑡]) 

𝑘𝑢𝑟𝑡 (𝒀[𝑡])   = 𝑘𝑢𝑟𝑡 (𝓤𝑿[𝑡]) =  𝑘𝑢𝑟𝑡 (𝓤𝑨𝑺[𝑡]) =  𝑘𝑢𝑟𝑡 (𝑽𝑺[𝑡])
 

𝑘𝑢𝑟𝑡 (𝑽𝑺[𝑡]) =  𝑘𝑢𝑟𝑡(𝑣1𝑠1 +⋯+ 𝑣𝑞𝑠𝑞) =  ∑ 𝑣𝑖
4𝑘𝑢𝑟𝑡(𝑠𝑖)

𝑞
𝑖=1

 

𝑬{𝑺[𝑡]2} =  𝑬{𝒀[𝑡]2} = 1

𝑬{𝒀[𝑡]2} =  𝑬{(𝑽𝑺[𝑡])2} = ∑ 𝑣𝑖
2𝑬(𝑠𝑖

2)𝑞
𝑖=1 = ∑ 𝑣𝑖

2𝑞
𝑖=1 = 1

 

∑ 𝑣𝑖
2𝑞

𝑖=1 = 1

 

𝑣𝑖

𝑦 ∈  𝒀[𝑡] 𝑠𝑖 

 

 

𝑝𝑖(𝑠𝑖)

 𝑠𝑖 𝑠𝑗, 𝑖 ≠ 𝑗



 𝑠𝑖 

 𝑝𝑖(𝑠𝑖)

𝑠𝑖, 𝑠𝑗, 𝑖 ≠ 𝑗,  𝑝𝑖(𝑠𝑖) =

 𝑝𝑗(𝑠𝑗)

 

 

 



𝑺[𝑡]

 𝑨

 

 

 

𝓤

𝜏

𝐸{𝑠𝑖[𝑡]𝑠𝑗[𝑡 − 𝜏]} =  𝛿𝑖𝑗𝛾𝑖(𝑡, 𝜏)
 

𝛿𝑖𝑗 𝛿𝑖𝑖 = 1, 𝛿𝑖𝑗 = 0 𝑖 ≠ 𝑗) 𝛾𝑖

𝜏 > 0

𝒀[𝑡]

𝑿[𝑡]



𝐸{𝜺[𝑡] 𝜺 [𝑡 − 𝜏]} =  𝛿0𝜏𝑮𝜺 = 𝑹𝜺(𝜏)
 

𝑮𝜺 𝑚 ×𝑚 𝑹𝜺

 

𝑹𝑿(𝜏) = 𝑬{𝑿[𝑡]𝑿[𝑡 − 𝜏]}

𝑹𝑿(𝜏) = 𝑬{𝑿[𝑡]𝑿[𝑡 − 𝜏]} = 𝑬{(𝑨𝑺[𝑡] +  𝜺[𝑡])(𝑨𝑺[𝑡 − 𝜏] +  𝜺[𝑡 − 𝜏])}

= 𝑬{𝑨𝑺[𝑡] 𝑨𝑺[𝑡 − 𝜏]} + 𝑬{𝜺[𝑡]𝜺[𝑡 − 𝜏]}

 

𝑹𝑿(𝜏)

𝑹𝑿(𝜏) = 𝑨𝑹𝑺(𝜏)𝑨
𝑯 + 𝛿0𝜏𝑮𝜺

 

𝑬{𝑨𝑺[𝑡]𝜺[𝑡 − 𝜏]} 𝑬{𝑨𝑺[𝑡 − 𝜏]𝜺[𝑡]}

𝑿[𝑡]

𝜏

𝑹𝑿(0) = 𝑨𝑹𝑺(0)𝑨
𝑯 + 𝑮𝜺

𝑹𝑿(𝜏) = 𝑨𝑹𝑺(𝜏)𝑨
𝑯,          𝜏 > 0

 

𝑹̃𝑿(0) =  𝑹𝑿(0) − 𝑮𝜺 = 𝑨𝑹𝑺(0)𝑨
𝑯

𝑹̃𝑿(𝜏) = 𝑹𝑿(𝜏) = 𝑨𝑹𝑺(𝜏)𝑨
𝑯,             𝜏 > 0

 

𝑚 > 𝑞

𝜎̂𝜺
2 𝑚 − 𝑞

𝑹𝑿(0)[44] 𝑮𝜺 𝑮𝜺 = 𝜎̂𝜺
2𝑰𝑚

𝑹̃𝑿(0) =  𝑹𝑿(0) − 𝜎̂𝜺
2𝑰𝑚 = 𝑨𝑹𝑺(0)𝑨

𝑯

𝑹̃𝑿(𝜏) = 𝑨𝑹𝑺(𝜏)𝑨
𝑯,                              𝜏 > 0

 



 

 

 



 

𝑨

𝑺[𝑡]

   𝑨𝑺[𝑡] = [

𝑎11 … 𝑎1𝑞
… … …
𝑎𝑚1 … 𝑎𝑚𝑞

] [

𝑠11 … 𝑠1𝑛
… … …
𝑠𝑞1 … 𝑠𝑞𝑛

] = [

𝑎11/𝑘1 … 𝑎1𝑞/𝑘𝑞
… … …

𝑎𝑚1/𝑘1 … 𝑎𝑚𝑞/𝑘𝑞

] [

𝑘1 ∗ 𝑠11 … 𝑘1 ∗ 𝑠1𝑛
… … …

𝑘𝑞 ∗ 𝑠𝑞1 … 𝑘𝑞 ∗ 𝑠𝑞𝑛

]

 𝑨𝑺[𝑡] = [

𝑎11 … 𝑎1𝑞
… … …
𝑎𝑚1 … 𝑎𝑚𝑞

] [

𝑠11 … 𝑠1𝑛
… … …
𝑠𝑞1 … 𝑠𝑞𝑛

]⇔ [

𝑎1𝑞 … 𝑎1𝑞
… … …
𝑎𝑚𝑞 … 𝑎𝑚1

] [

𝑠𝑞1 … 𝑠𝑞𝑛
… … …
𝑠11 … 𝑠1𝑛

] = 𝑨′𝑺′[𝑡]

 

𝐴
 𝑆[𝑡]  𝑘 > 0 

 𝐴 𝐴′𝑆′[𝑡] 𝐴𝑆[𝑡]

𝑺[𝑡]

𝑨

 

𝒀[𝑡]

𝑺[𝑡] 𝑹𝒀 𝒀[𝑡]

𝑰𝑚

𝜺[𝑡]

𝑹̂̃𝑿(0)



𝑹̂̃𝐗(0) =
1

n
∑𝑿𝑘[𝑡]𝑿𝑘[𝑡]

∗

𝑛

𝑘=1

− 𝜎̂𝜺
2𝑰𝑚 

 

𝑹̂̃𝑿(0) = 𝑽𝑫𝑽
𝐻 

 

𝑾 = 𝑫−
1

2𝑽𝐻 𝑿[𝑡]

𝑿[𝑡] = 𝑾𝑿[𝑡] = 𝑫−
1
2𝑽𝐻𝑿[𝑡]

 

𝑹̂̃𝑿(0) = 𝑾𝑹̂̃𝑿(0) 𝑾
𝑯 = 𝑰𝑚

 

𝑹̂̃𝑿(𝜏) = 𝑾𝑹̂̃𝑿(𝜏) 𝑾
𝑯

 

 

𝑹̂̃𝑿(𝜏)

𝑹̂̃𝑿(𝜏) = 𝑼𝞢𝑼
𝑯

 

𝑼 𝞢

𝑼𝑯𝑹̂̃𝑿(𝜏)𝑼

𝑼𝑯𝑹̂̃𝑿(0)𝑼 = 𝑼
𝑯𝑾𝑹̂̃𝑿(0) 𝑾

𝑯𝑼 = 𝑰𝑚                        
 

𝑼𝑯𝑹̂̃𝑿(𝜏)𝑼 = 𝑼
𝑯𝑾𝑹̂̃𝑿(𝜏) 𝑾

𝑯𝑼 = 𝑼𝑯𝑼𝞢𝑼𝑯𝑼 = 𝞢
 

𝑹̂̃𝑿 𝑼𝑯𝑾= 𝑼𝑯𝑫−
1

2𝑽𝐻

 

𝑺[𝑡]

𝜏 ≥ 0 𝑹𝑺(0)  𝑹𝑺(𝜏)

𝑨# 𝑹̃𝑿(0)



𝑹̃𝑿(𝜏) 𝑹𝑺(0)
−𝟏𝑹𝑺(𝜏)

𝜦𝟏, 𝑫𝟏 𝑛 × 𝑛

𝜦𝟐, 𝑫𝟐 𝑛 × 𝑛

𝑫𝟏 = 𝓐𝜦𝟏𝓐
𝑯

𝑫𝟐 = 𝓐𝜦𝟐𝓐
𝑯

 

𝓐 = 𝑷𝜦 𝑫𝟏
−𝟏𝑫𝟐

𝜦𝟏
−𝟏𝜦𝟐

𝑷  𝜦 = 𝑷𝑻𝑫𝟏
𝟏

𝟐𝑷𝜳𝜦𝟏
−
𝟏

𝟐 𝜳

𝑨# = 𝑼𝑯𝑫−
1

2𝑽𝐻 =  𝓤

𝑺[𝑡]

 

𝜏

𝜏 = 1

𝑹̂̃𝑿 

𝜏𝑖

𝑹𝑿̅̅ ̅̅ (𝜶) =∑𝛼𝑖𝑹̂̃𝑿(𝜏𝑖)

𝑳

𝒊=𝟏

 



𝑳

𝑱(𝑼, 𝞢𝒊) =∑‖𝑹̂̃𝑿(𝜏𝑖) − 𝑼𝞢𝒊𝑼
𝑯‖

𝑭

𝟐
𝑳

𝒊=𝟏

 

‖𝑨‖𝑭 = √𝑡𝑟(𝑨
𝑯𝑨)

𝑼

𝑱(𝑼) =∑𝒐𝒇𝒇{𝑼𝑯𝑹̂̃𝑿(𝜏𝑖)𝑼}

𝑳

𝒊=𝟏

 

𝒐𝒇𝒇(𝑨) =  ∑ |𝑎𝑖𝑗|
𝟐

𝒊≠𝒋

𝓤 = 𝑼𝑯𝑾

𝞢𝒊

 

𝜺[𝑡]

𝑿[𝑡] 𝑚 × 𝑛 𝑞 × 𝑛 𝑞

𝑾 𝑿[𝑡] 

𝑚 = 𝑛) 𝑾

𝑚 ×𝑚 𝑫 𝑚 ×𝑚

𝑽 𝑚 ×𝑚

𝑞 𝑽

𝑫. 𝑫 𝑞 × 𝑞

𝑽 𝑚 × 𝑞  𝑾 𝑞 ×𝑚



𝑞̂

𝑹̂̃𝑿 𝜺[𝑡]

𝑠𝑖 𝑺[𝑡]

𝑥𝑗 𝑿[𝑡]

𝑖 𝑗



 

 

𝑌𝑐



𝜺 =< 𝜺𝟎…𝜺𝒎𝒄−𝟏 >

𝐑𝜺 = 𝐄𝐃𝐄
𝐇 

 

𝑾 = 𝐃−
𝟏
𝟐𝐑𝜺 

 

𝒙𝒘[𝒕] = 𝑾𝒙[𝒕] 
 

𝐑𝜺 𝐃

𝐄 𝑾

𝑾 𝒙[𝒕]

𝒙𝒘[𝒕]



 



 

𝒁[𝑡]

𝒛[𝑡1]… 𝒛[𝑡𝑘] 𝒛[𝑡1 + 𝜏]…𝒛[𝑡𝑘 + 𝜏]

𝑘 𝜏.

𝒛[𝑡𝑘 + 𝑠]

𝒛[𝑡𝑗 + 𝑠] 𝑘 𝑗



 

 

  𝑛, ∀𝑛 ≥

1

 

 



 

𝑅 = [𝑟1, 𝑟2, 𝑟3]
𝑇 = 𝑓(𝛼, 𝛽, 𝛾) =  [𝑟𝑜𝑙𝑙, 𝑝𝑖𝑡𝑐ℎ, 𝑦𝑎𝑤]𝑇 𝑇 =

[𝑡𝑥, 𝑡𝑦, 𝑡𝑧]
𝑇

[𝑡𝑥, 𝑡𝑦, 𝑡𝑧]
𝑇

𝑝𝑖 = [𝑝𝑖𝑥 , 𝑝𝑖𝑦 , 0]
𝑇

𝐶𝑖 



𝑉𝑖 ∝  𝑝𝑖𝑅 + 𝑇
 

 

∑[(𝑢̂𝑖 −
𝑟1𝑝𝑖 + 𝑡𝑥
𝑟3𝑝𝑖 + 𝑡𝑧

)
2

+ (𝑣𝑖 −
𝑟2𝑝𝑖 + 𝑡𝑦

𝑟3𝑝𝑖 + 𝑡𝑧
)
2

]

𝑛

𝑖=1

 

𝑉̂𝑖 = (𝑢̂𝑖, 𝑣𝑖 , 1)

(𝑅̂, 𝑇̂)

𝐸𝑜𝑠(𝑅̂, 𝑇̂) =∑‖(𝐼 − 𝑉𝑖)𝑅̂𝑝𝑖 + 𝑇̂ ‖
2

𝑛

𝑖=1

 



𝐸𝑜𝑠

 

𝑇1

𝑇1

 



 

 



 

 

𝑩𝟎

𝑩𝟎



 

𝜑(𝑡) =  𝛾 ∫ 𝐺⃗(𝑡) 𝑧(𝑡)𝑑𝑡
 

𝜑(𝑡) 𝑡 𝛾 

𝐺⃗(𝑡) 𝑡 𝑧(𝑡) 𝑡

𝑧(𝑡) 𝑧(0)  
𝑑𝑧

𝑑𝑡
 
𝑑2𝑧

𝑑𝑡2

𝑧(𝑡) 

 



 

𝒙(𝑡𝑘+1, 𝒓) = 𝐴𝑘𝒙(𝑡𝑘, 𝒓) + 𝒒(𝑡𝑘, 𝒓)

𝒚(𝑡𝑘 , 𝒓)     = 𝐻𝒙(𝑡𝑘 , 𝒓)  + 𝝐(𝑡𝑘, 𝒓)

 

 𝒙(𝑡𝑘 , 𝒓) 𝑡𝑘 𝒓

𝐴𝑘 = 𝑒
∆𝑡𝑘𝐹  𝐻



𝒒(𝑡𝑘, 𝒓) ~ 𝑁(0, 𝑄𝑘) 𝑄𝑘

𝒓 𝝐(𝑡𝑘, 𝒓) ~𝑁(0, 𝜎
2)

 



𝑇2
∗

 



 

 

 



 

 

4 3 2 1
ppm

4 3 2 1
ppm



 

 

 

4 3 2 1
ppm



 

 

4 3 2 1
ppm

4 3 2 1
ppm



 

 

4 3 2 1
ppm

http://es.wikipedia.org/wiki/Tono_muscular
http://es.wikipedia.org/wiki/Receptores_acoplados_a_prote%C3%ADnas_G
http://es.wikipedia.org/wiki/Proteinas_G


 

 

http://es.wikipedia.org/wiki/S%C3%ADntesis_proteica


 

4 3 2 1
ppm



 

 

4 3 2 1
ppm

4 3 2 1
ppm



 

≥ 

 

 

4 3 2 1
ppm



 

http://es.wikipedia.org/wiki/Receptor_de_glutamato
http://es.wikipedia.org/w/index.php?title=Ionotr%C3%B3pico&action=edit&redlink=1
http://es.wikipedia.org/wiki/Prote%C3%ADnas_G


 

 

 

5 4 3 2
ppm

4 3 2 1
ppm



 

 

4 3 2 1
ppm



 

 

5 4 3 2
ppm



 

 

 

 

4 3 2 1
ppm

http://es.wikipedia.org/wiki/Profilina
http://es.wikipedia.org/wiki/Actina


 

 

 

5 4 3 2
ppm



 

 

4 3 2 1
ppm

4 3 2 1
ppm



 





 

 



 







 

 

 

 

http://www.segai.ull.es/services/4-servicio-de-resonancia-magnetica-para-investigaciones-biomedicas
http://www.segai.ull.es/services/4-servicio-de-resonancia-magnetica-para-investigaciones-biomedicas


https://es.wikipedia.org/wiki/L%C3%B3bulo_frontal
https://es.wikipedia.org/wiki/Cisura_de_Rolando
https://es.wikipedia.org/wiki/Corteza_motora_primaria
https://es.wikipedia.org/w/index.php?title=Corteza_premotora&action=edit&redlink=1
https://es.wikipedia.org/w/index.php?title=%C3%81rea_motora_suplementaria&action=edit&redlink=1


 

 

 

 

 



 



 

 

 

 

 

 

 

 

 



𝑃𝐼 =
1

𝑛(𝑛 − 1)
∑{(∑

|𝑔𝑖𝑘|

𝑚𝑎𝑥𝑗|𝑔𝑖𝑗|
− 1

𝑛

𝑘=1

) + (∑
|𝑔𝑘𝑖|

𝑚𝑎𝑥𝑗|𝑔𝑗𝑖|
− 1

𝑛

𝑘=1

)}

𝑛

𝑖=1

+ 2
 

𝑔𝑖𝑘  𝑖 𝑘 𝐺𝑟 = 𝑊𝐴0,𝑟

𝑊 𝐴0,𝑟

𝑃𝐼 𝑊 𝐴0,𝑟 ,

𝑃𝐼

 

𝑌𝑟

𝑀 = 10 𝑆 ∈ ℂ𝑀×𝑁 , 𝑆 =

{𝑆[𝑡]} 𝜀𝑟 ~ 𝑁𝑟(0,1)

𝑌𝑟[𝑡] = 𝐴0,𝑟𝑆[𝑡] + 𝜀𝑟
 

𝑌𝑟 = {𝑌𝑟[𝑡]}, 𝐴0,𝑟

𝑆[𝑡] = 𝑒(2𝜋𝜔𝑖−1)𝑡+𝜙𝜀
 



𝜙𝜀

 

 

𝑀𝐷𝐿 = min𝑞{−𝑁(𝑀 − 𝑞) log𝑔(𝑞)  +
1

2
q(2M − q) log𝑁

 

𝑞̂

𝑀 𝑁

𝑹𝑌 𝑁 = 𝑀

𝑔(𝑞) (𝑀 − 𝑞)

𝑹𝑌

𝑔(𝑞)  =
( 𝜆𝑞+1𝜆𝑞+2…𝜆𝑀)

1
𝑀−𝑞

 
1

𝑀 − 𝑞 (𝜆𝑞+1+𝜆𝑞+2…+𝜆𝑀)

 

 



 

 

𝑀

𝑀 = {𝑁𝐴𝐴, 𝐶𝑟 + 𝑃𝐶𝑟, 𝑃𝑐ℎ + 𝐺𝑃𝐶,𝑚𝐼}, 𝑁𝐴𝐴1𝑥𝑁𝑝 Cr + PCr 1𝑥𝑁𝑝

PCh + GPC 1𝑥𝑁𝑝 mI 1𝑥𝑁𝑝 𝑀

𝑁𝑝 𝑁𝑝

𝑆𝑀 

𝑆𝑀(𝑘, 𝑡) = 𝑀(𝑘) ∗ (1 + sin(2𝜋𝜔𝑡))
 

𝑀(𝑘) 𝑘 𝑀  𝑡 ∊ [0 . .  𝑛 − 1] 𝑛

𝜔 ∈  ℝ

1/(2 ∗ TR ∗ nex)

http://www.segai.ull.es/services/26-servicio-de-resonancia-magnetica-nuclear-rmn
http://www.segai.ull.es/services/26-servicio-de-resonancia-magnetica-nuclear-rmn


𝑆𝑀(𝑘, 𝑡) 𝑅(𝑡) 

, 𝑛

𝑅′(𝑡) = 𝑅(𝑡) + ∑ 𝑆𝑀(𝑘, 𝑡)
|𝑀|
𝑘=1

 

|𝑀| = 𝑀.

 

 

 

 

 

 

 

http://www.mrivideo.com/


http://www.stk.com.tw/
http://www.adinstruments.com/
http://www.adinstruments.com/products/labchart


 



 

𝑅0

𝑅𝑃

http://www.graphpad.com/


 

 

 

 

 

 

 



 

𝐵0

𝑀𝑥𝑦

𝑘

𝑌𝑘(𝑡) = 𝑀𝑥𝑦(𝑘, 𝑡) =  ∫ 𝑀𝑥𝑦(0, 𝑟)𝑒
− 
𝑡
𝑇2
∗
𝑒𝑖𝛾𝐵(𝑟)𝑡𝑑𝑟 

𝑟𝑘

 

𝐵0

𝐵0 𝑇2
∗

𝑌𝑘(𝑡) = 𝑀𝑘(0)𝑒
𝑖(𝜑0,𝑘+𝛾𝐵0(𝑘)𝑡) − 

𝑡
𝑇2
∗  

𝑀𝑘(0) 𝐵0(𝑘) 𝐵0

𝑘 𝜑0,𝑘 𝑡 = 0 𝛾

𝑌𝑘(𝑡) 𝑌𝑘(𝑡)

𝑒
− 

𝑡

𝑇2
∗

𝑒𝑖(𝜑0,𝑘+𝛾𝐵0(𝑘)𝑡)  ℂ



 

𝐾

𝑌(𝑡) = ∑𝑌𝑘(𝑡)

𝐾

𝑘=1

= ∑𝑀𝑘(0)𝑒
𝑖(𝜑0,𝑘+2𝜋𝑣𝑘𝑡) − 

𝑡
𝑇2
∗

𝐾

𝑘=1

 

𝑀𝑘(0), 𝑘 𝑘

𝜑0,𝑘, 𝑣𝑡,𝑘, 𝑘

𝑡 ∈ [0, 𝑇𝑠) 𝑇𝑠 = 𝐴𝑇 𝐴𝑇 =

1

𝑇2
∗

𝑌(𝑡) 𝑌

[0, 𝑇𝑠) N

N 𝑇𝑠

[0, 𝑇𝑠) = 𝑇𝑠 ∗ 〈0,
1

N
… ,
N − 1

N
〉

 



𝑌[𝑡] =  ∑𝑀𝑘(0)𝑒
𝑖(𝜑0,𝑘+2𝜋𝑣𝑘𝑡) − 

𝑡
𝑇2
∗

𝐾

𝑘=1

 

𝑡 ∈ 𝑇𝑠 ∗ 〈0,
1

N
… ,

N−1

N
〉

𝑌𝑐[𝑡] =  ∑𝑀𝑘,𝑐(0)𝑒
𝑖(𝜑0,𝑘,𝑐+2𝜋𝑣𝑘𝑡) − 

𝑡
𝑇2
∗

𝐾

𝑘=1

+ 𝜀𝑐[𝑡]

 

𝜀𝑐[𝑡] 𝑐

𝑌𝑐[𝑡]

𝑩𝟏

𝑡𝐿 𝑡 𝑌𝑐 𝜃𝐿 𝑌𝑐[𝑡𝐿 ]

𝑡𝐿 = {𝑡𝑙 |∀𝑡=0..𝑇  |𝑌𝑐[𝑡𝑙 ]| ≥  |𝑌𝑐 [𝑡]|}

𝜃𝐿 = 𝜃(𝑌𝑐[𝑡𝐿 ])

 

𝐿 𝜃𝐿

𝑌̂𝑐
0 [𝑡] = (𝑒

−2𝜋𝑖(
0..𝑁−1
𝑁

)𝐿
𝑒−𝑖𝜃𝐿)𝑌𝑐[𝑡]

 

𝑌̂𝑐
0 [𝑡] = ∑𝑀𝑘,𝑐(0)𝑒

2𝜋𝑖𝑣̂𝑘𝑡 − 
𝑡
𝑇2
∗

𝐾

𝑘=1

+ 𝜀𝑐[𝑡]
 



𝑣𝑘 = 𝑣𝑘 − (
0..𝑁−1

𝑁
)𝐿 − 𝜃𝐿 𝜃𝐿 =

𝜃𝐿

2𝜋

 

𝑌𝑐

𝜃𝑐[𝑡] = 𝜃(𝑌𝑐[𝑡]) 𝑌𝑐

𝜃̃𝑐

𝑝 ∑ D

𝑁−1

𝑚=0

[𝑚]|𝜃𝑐[𝑡𝑚] − 𝜃̃𝑐(𝑡𝑚)|
2
+ (1 − 𝑝)∫𝜆(𝑡) |𝜃̈̃𝑐(𝑡)|

2
𝑑𝑡

 

𝑝 D[𝑚]

𝜆(𝑡) |𝜃̈̃𝑐(𝑡)|
2

𝜃̃𝑐 .



𝑝

D[𝑚]

𝐷[𝑚] =  |𝜃̌( 𝑌̂𝑐
0 [𝑡𝑚]) +  𝜀|

−
1
4

 

𝜃̌( 𝑌̂𝑐
0 [𝑡𝑚]) 𝑌̂𝑐

0 [𝑡𝑚]

 0 < 𝜀 ≪ 1

𝑐

𝑌̃𝑐[𝑡] =  𝑌̂𝑐
0 [𝑡]𝑒−𝑖𝜃̃𝑐[𝑡]  

 

𝑟

𝑌̃𝑐,𝑟[𝑡] =  | 𝑌̂𝑐,𝑟
0 [𝑡𝑚]|𝑒

𝑖𝜃̃𝑐,𝑟[𝑡]  



𝑌𝑐,𝑟[𝑡] = ∑𝑀𝑘,𝑐,𝑟(0)𝑒
2𝜋𝑖𝑣𝑘,𝑟𝑡 − 

𝑡
𝑇2
∗

𝐾

𝑘=1

+ 𝜀𝑐,𝑟[𝑡]
 

𝑌̂𝑐,𝑟
0 [𝑡] = ∑𝑀𝑘,𝑐,𝑟(0)𝑒

2𝜋𝑖𝑣̂𝑘,𝑟𝑡 − 
𝑡
𝑇2
∗

𝐾

𝑘=1

+ 𝜀𝑐,𝑟[𝑡]
 

𝜃̃𝑐,𝑟[𝑡] 𝜃𝑐,𝑟[𝑡] = 𝜃(𝑌𝑐,𝑟[𝑡])

𝑀𝑘,𝑐,𝑟(0)

𝑣𝑘,𝑟 𝜀𝑐,𝑟[𝑡], 𝑟

𝑡 𝑌̃𝑐,𝑟[𝑡] 0 ≤ 𝑡 ≤ 𝑇𝑠

𝑇𝑠

𝑌̃𝑐,𝑟[𝑡] 𝑡 ≤ 𝑇𝑠  0𝑑𝐵

 

𝑌̃𝑐,𝑟[𝑡]

𝑺[𝑡] 𝑺[𝑡]



 𝑌̃[𝑡]

𝑺[𝑡]
𝑺[𝑡]

 𝑠𝑘,𝑖 𝑓𝑖 𝑠𝑘,𝑖 



{𝑌̃𝑐,𝑟[𝑡] } 𝑺[𝑡] 

𝒀̃[𝑡] =  𝑨 𝑺[𝑡] +  𝜺[𝑡]  

𝑺[𝑡] =  𝑩 𝑫[𝑡]  

𝒀̃[𝑡] 𝜺[𝑡]

𝑌 ∈  ℂ𝑀𝑥𝑁 𝑌̃𝑐𝑖,𝑟𝑖[𝑡]

𝑐𝑖 = (𝑖 − 1) 𝑚𝑜𝑑 𝑚𝑐 𝑚𝑐) 𝑟𝑖 = ⌊(𝑖 − 1)/𝑚𝑐⌋ 𝑚𝑐  

𝑺[𝑡] 𝑆 ∈  ℂ𝑚𝑆𝑥𝑁 𝑚𝑆

𝑨 𝐴 ∈  ℂ𝑀𝑥𝑚𝑆  𝑟𝑎𝑛𝑔𝑜(𝐴 𝐴

𝑚𝑆

𝑫[𝑡]  ∈  ℂ𝑚𝑑𝑥𝑁 𝑺[𝑡]

𝑩: 𝑚𝑑 → 𝑚𝑠 𝑟𝑎𝑛𝑔𝑜(𝑩) <𝑚𝑑

𝑺[𝑡]

 



𝑌

𝑟𝑖

𝑚𝑐

𝑌 𝑟𝑖

𝑺[𝑡]

𝑺[𝑡]

𝑉 𝑚𝑠

𝑉

 

𝑌[𝑡] = {𝑋𝑡0 , 𝑋𝑡1 , … , 𝑋𝑡𝑁}

𝜇(𝑋𝑡𝑖)

[𝜇(𝑋𝑡𝑖)]𝑖=0..𝑛  

𝑌̃𝑐,𝑟[𝑡]

𝑌̃𝑐,𝑟[𝑡]



 

 

𝑃𝐼

𝑃𝐼 ≥ 0.5 

𝑃𝐼 < 0.5

𝑃𝐼

𝑃𝐼

 

𝑂(𝑚2)  𝑚

 



𝑂(𝑠3)



 

𝑀 

𝑚𝑠 ≤ 𝑀

𝑃𝐼



 



 

 



 



 



 



 



Num. fuentes 
separadas 

TRSV 
(segs) SAD (segs) 

8 38.45 228.80 

12 39.41 346.78 

16 40.29 447.08 

20 41.92 556.43 

24 45.51 655.76 

28 45.69 744.05 

32 49.39 879.07 

36 54.36 964.09 

40 56.88 1054.48 

44 65.43 1161.14 

48 78.09 1258.34 

52 85.42 1407.72 

56 94.46 1438.11 

60 125.44 1518.88 

64 131.93 1605.36 

 



 



 



 



 



 



 



 



 

 

𝑝

𝑝 ∑ D

𝑁−1

𝑚=0

[𝑚]|𝑌[𝑡] − 𝑌̃(𝑡)|
2
+ (1 − 𝑝)∫𝜆(𝑡) |𝑌̈̃(𝑡)|

2
𝑑𝑡

 

𝑌 𝑌̃ 𝑌

D[𝑚] 𝜆(𝑡)

|𝑌̈̃(𝑡)|
2

𝑌̃

𝑌̌ 

𝑌̌ =  𝑌 − 𝑌̃  



 



 



 

𝑃 ∈  ℝ3×𝑁𝑝 , 𝑁𝑝 ≥ 4

𝑃

𝑃.

 

 



 

𝑇𝑝

𝑇𝑣 = 𝑇𝑝

(𝑅𝑣 = 𝑓(𝑅𝑝, 𝑝, 𝑣) )

 

∆𝑉

𝑉0 𝑉′

∆𝑉

∆𝑉 = 
|𝑉0 ∩ 𝑉

′|

|𝑉0|

 

∆𝑉 ≥ 0.80



 

 



 

 



 

∆𝑉 ≥ 0.8)

𝜇𝑚 𝜇𝑚



 



 

 

 

 



 

𝒙(𝑡𝑘 , 𝒓) 



𝒙(𝑡𝑘 , 𝑓) 

𝑓

𝒙(𝑡𝑘+1, 𝑓) = 𝐴𝑘𝒙(𝑡𝑘 , 𝑓) + 𝒒(𝑡𝑘, 𝑓)

𝒚(𝑡𝑘 , 𝑓)     = 𝐻𝒙(𝑡𝑘, 𝑓)  + 𝝐(𝑡𝑘 , 𝑓)
  

 



 

 

 



 

 

 



 

 𝐻 1

𝐵0 = 3.0𝑇



 



 

 

 



 

 

 



 



 

 
 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 



 

 



 



 

𝑀 = {𝑁𝐴𝐴, 𝐶𝑟 + 𝑃𝐶𝑟, 𝑃𝑐ℎ + 𝐺𝑃𝐶,𝑚𝐼},

𝑅0) 𝑅𝑝

𝑪𝑅0(𝑘) 

𝑪𝑅𝑝(𝑘) 𝑘 = 1. . |𝑀|

𝑅0

𝑅0
′

𝑅0
′ (𝑡) = 𝑅0 (𝑡) + 𝑃(𝑡)  

𝑃(𝑡) 

𝑃(𝑡) =  ∑ 𝑆𝑀(𝑘, 𝑡), 𝑡 = 1. . 160

|𝑀|

𝑘=1

 

𝑅𝑝
′ 𝑅0

′

𝑪𝑅0
′ (𝑘) 𝑪𝑅𝑝

′ (𝑘) 𝑘 = 1. . |𝑀|  

𝑫𝑅𝑝(𝑘) =   𝑪𝑅𝑝
′ (𝑘) − 𝑪𝑝(𝑘) 

𝑃(𝑡) 𝑫𝑅𝑝(𝑘) 𝑃(𝑡)



 



 



 



 



 

0.966 0.980 0 - 30.5

0.871 0.980 0 - 25.1

0.879 0.996 0 - 31.3

0.962 0.963 0 – 34.6

 



 

 



 

 

 

 

 

 

 



 



Muestra Cr+PCr Glu+Gln NAA+NAAG NAA 

1 0.203 0.33 0.184 0.0622 

2 0.089 0.308 0.322 0.288 

3 -0.00795 0.46 0.105 0.106 

4 -0.0194 n.a. 0.0882 0.194 

5 0.273 0.153 0.368 0.371 

6 -0.0449 -0.0402 0.0158 0.14 

7 -0.188 0.0257 -0.227 0.00166 

8 0.612 0.462 0.185 0.168 

10 -0.112 -0.45 -0.222 -0.00373 

 

 Cr+PCr Glu+Gln NAA+NAAG NAA 

ICC 0.601 0.697 0.629 0.698 

 



Metabolito F Prob > F 

Cr+PCr 0.0528 0.8209 

Glu+Gln 0.0096 0.9233 

NAA+NAAG 0.1902 0.6679 

NAA 0.1208 0.7322 

 

 Cr+PCr Glu+Gln NAA NAA+NAAG 

ICC 0.988 0.968 0.956 0.974 

 



 Cr+PCr Glu+Gln NAA+NAAG NAA 

ICC (No Procesado) 0.7228 0.856 0.946 0.8 

ICC (TRSV) 0.989 0.992 0.987 0.983 

 

Muestra TRSV  No Proc. 

1 0.982  0.906 

2 0.988  0.889 

3 0.852  0.873 

4 0.975  0.786 

5 0.992  0.876 

6 0.963  0.860 

7 0.980  0.535 

8 0.973  0.895 

10 0.996  0.880 

 



 



Muestra No proc vs. Prom No proc vs. TRSV 

1 0.659 0.835 

2 0.682 0.833 

3 0.503 0.765 

4 0.489 0.787 

5 0.51 0.743 

6 0.433 0.704 

7 0.5 0.767 

8 0.861 0.913 

10 0.552 0.773 

 

 



 

Muestra No Proc. TRSV 

1 5 18 

2 6 14 

3 1 15 

4 1 15 

5 2 12 

6 0 15 

7 2 14 

8 12 19 

10 4 17 

 



 

 

 



 



 



 



 



 



 



 



 



 



 



 



 



 



 

C
r+

P
C
r(
N
o P

ro
c.

)

C
r+

P
C
r(
TR

S
V)

G
PC

+PC
h(N

o P
ro

c.
)

G
PC

+PC
h(T

R
SV

)

G
SH

(N
o P

ro
c.

)

G
SH

(T
R
SV)

G
lu

+G
ln

(N
o P

ro
c.

)

G
lu

+G
ln

(T
R
SV

)

In
s(

N
o P

ro
c.

)

In
s(

TR
S
V)

N
A
A
+N

A
A
G
(N

o P
ro

c.
)

N
A
A
+N

A
A
G
(T

R
SV)

0

10

20

30

40

TRSV

No Proc
***

Sesión experimental 1. Fiabilidad del metodo por metabolito

C
R

B

C
r+

P
C
r(
N
o P

ro
c.

)

C
r+

P
C
r(
TR

S
V)

G
PC

+PC
h(N

o P
ro

c.
)

G
PC

+PC
h(T

R
SV

)

G
SH

(N
o P

ro
c.

)

G
SH

(T
R
SV)

G
lu

+G
ln

(N
o P

ro
c.

)

G
lu

+G
ln

(T
R
SV

)

In
s(

N
o P

ro
c.

)

In
s(

TR
S
V)

N
A
A
+N

A
A
G
(N

o P
ro

c.
)

N
A
A
+N

A
A
G
(T

R
SV)

0

10

20

30

40

50

TRSV

No Proc
***
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Sesión experimental 6. Fiabilidad del metodo por metabolito
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𝑓1  𝑓2  𝑓3 ℝ

∫ |𝑓𝑖(𝑥)|𝑑𝑥 < ∞, 𝑖 = 1. .3
∞

−∞

𝑓1  𝑓2  𝑓3

𝑓1 = 𝑎𝑓2 + 𝑏𝑓3 𝑓1 = 𝑎𝑓2 + 𝑏𝑓3

𝑎, 𝑏 ∈  ℂ

𝑓1(𝑥) = 𝑓2(𝑥 − 𝑥0) 𝑓1(𝜔) = 𝑓2(𝜔)𝑒
−2𝜋𝑖𝑥0𝜔

𝑥0  ∈  ℝ

𝑓1(𝑥) = 𝑓2(𝑥)𝑒
2𝜋𝑖𝑥𝜔0𝑓1(𝜔) = 𝑓2(𝜔 − 𝜔0)

𝜔0  ∈  ℝ

𝑓1(𝑥) = 𝑓2(𝑎𝑥)  𝑓1(𝜔) =
1

𝑎
𝑓2(

𝜔

𝑎
)

𝑎 ∈  ℝ∗

𝑓1(𝑥) = (𝑓2(𝑥))
†
 𝑓1(𝜔) = (𝑓2(−𝜔))

†
 

𝑓1(0) =  ∫ 𝑓1(𝑥)𝑑𝑥
∞

−∞



 

𝑆1 𝑆2

𝑆1(𝑡) = 𝐴1(𝑡) 𝑒
𝑖𝜔1(𝑡)

𝑆2(𝑡) = 𝐴2(𝑡) 𝑒
𝑖𝜔2(𝑡),   𝐴𝑖(𝑡)  ∈  ℂ 

𝐴(𝑡) =    𝐴1(𝑡) ∙   𝐴2(𝑡)

𝑆1 𝑆2 𝑆𝐿 𝑆𝐻

𝑆1(𝑡) ∙ 𝑆2(𝑡) = 𝐴1(𝑡) 𝑒
𝑖𝜔1(𝑡) ∙  𝐴2(𝑡) 𝑒

𝑖𝜔2(𝑡)

= 𝐴1(𝑡) (cos𝜔1(𝑡) + 𝑖 sin𝜔1(𝑡) ) ∙  𝐴2(𝑡) (cos𝜔2(𝑡) + 𝑖 sin𝜔2(𝑡))

= 𝐴(𝑡)((cos𝜔1(𝑡) cos𝜔2(𝑡) + sin𝜔1(𝑡) sin𝜔1(𝑡)) +

           𝑖(cos𝜔1(𝑡) sin𝜔2(𝑡) + cos𝜔2(𝑡) sin𝜔1(𝑡))  )

=

𝐴(𝑡)

2

(

 
 

cos(𝜔1(𝑡) − 𝜔2(𝑡)) + cos(𝜔1(𝑡) + 𝜔2(𝑡)) +

cos(𝜔1(𝑡) − 𝜔2(𝑡)) − cos(𝜔1(𝑡) + 𝜔2(𝑡)) +

𝑖 (
sin(𝜔1(𝑡) + 𝜔2(𝑡)) − sin(𝜔1(𝑡) − 𝜔2(𝑡)) +

sin(𝜔1(𝑡) + 𝜔2(𝑡)) + sin(𝜔1(𝑡) − 𝜔2(𝑡)) +
)
)

 
 

= 𝐴(𝑡)

2
(𝑒𝑖(𝜔1(𝑡)−𝜔2(𝑡)) + 𝑒−𝑖(𝜔1(𝑡)−𝜔2(𝑡)) + 𝑒𝑖(𝜔1(𝑡)+𝜔2(𝑡)) − 𝑒−𝑖(𝜔1(𝑡)+𝜔2(𝑡)))

= 𝐴(𝑡)

2
(𝑒𝑖(𝜔1(𝑡)−𝜔2(𝑡)) + 𝑒−𝑖(𝜔1(𝑡)−𝜔2(𝑡)))

+
𝐴(𝑡)

2
 (𝑒𝑖(𝜔1(𝑡)+𝜔2(𝑡)) − 𝑒−𝑖(𝜔1(𝑡)+𝜔2(𝑡)))

= 𝑆𝐿(∆𝜔(𝑡)) + 𝑆𝐻(𝑊(𝑡)) 

∆𝜔(𝑡) =  𝜔2(𝑡) − 𝜔1(𝑡)  𝑊(𝑡) = 𝜔2(𝑡) + 𝜔1(𝑡)
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            rhr.rh_user47                        FLOAT_4 1 1108 

            rhr.rh_user48                        FLOAT_4 1 1112 

            rhi.psdname                          CHAR    33 39260 

            rhi.scanspacing                      FLOAT_4 1 39060 

            rhi.te                               INT_4   1 39148 

            rhi.ti                               INT_4   1 39144 

            rhi.tr                               INT_4   1 39140 



NOMBRE DE CAMPO TIPO DIMENSION OFFSET (BYTES) 

            rhi.tlhc_A                           FLOAT_4 1 39104 

            rhi.tlhc_R                           FLOAT_4 1 39100 

            rhi.tlhc_S                           FLOAT_4 1 39108 

            rhi.t                                INT_4   1 39140 

            rhi.trhc_A                           FLOAT_4 1 39116 

            rhi.trhc_R                           FLOAT_4 1 39112 

            rhi.trhc_S                           FLOAT_4 1 39120 

            rhi.user0                            FLOAT_4 1 39364 

            rhi.user1                            FLOAT_4 1 39368 

            rhi.user2                            FLOAT_4 1 39372 

            rhi.user3                            FLOAT_4 1 39376 

            rhi.user4                            FLOAT_4 1 39380 

            rhi.user5                            FLOAT_4 1 39384 

            rhi.user6                            FLOAT_4 1 39388 

            rhi.user7                            FLOAT_4 1 39392 

            rhi.user8                            FLOAT_4 1 39396 

            rhi.user9                            FLOAT_4 1 39400 

            rhi.user10                           FLOAT_4 1 39404 

            rhi.user11                           FLOAT_4 1 39408 

            rhi.user12                           FLOAT_4 1 39412 

            rhi.user13                           FLOAT_4 1 39416 

            rhi.user14                           FLOAT_4 1 39420 

            rhi.user15                           FLOAT_4 1 39424 

            rhi.user16                           FLOAT_4 1 39428 

            rhi.user17                           FLOAT_4 1 39432 

            rhi.user18                           FLOAT_4 1 39436 

            rhi.user19                           FLOAT_4 1 39440 

            rhi.user20                           FLOAT_4 1 39444 

            rhi.user21                           FLOAT_4 1 39448 

            rhi.user22                           FLOAT_4 1 39452 

            rhi.user23                           FLOAT_4 1 39456 

            rhi.user24                           FLOAT_4 1 39460 

            rhi.user25                           FLOAT_4 1 39840 

            rhi.user26                           FLOAT_4 1 39844 

            rhi.user27                           FLOAT_4 1 39848 

            rhi.user28                           FLOAT_4 1 39852 



NOMBRE DE CAMPO TIPO DIMENSION OFFSET (BYTES) 

            rhi.user29                           FLOAT_4 1 39856 

            rhi.user30                           FLOAT_4 1 39860 

            rhi.user31                           FLOAT_4 1 39864 

            rhi.user32                           FLOAT_4 1 39868 

            rhi.user33                           FLOAT_4 1 39872 

            rhi.user34                           FLOAT_4 1 39876 

            rhi.user35                           FLOAT_4 1 39880 

            rhi.user36                           FLOAT_4 1 39884 

            rhi.user37                           FLOAT_4 1 39888 

            rhi.user38                           FLOAT_4 1 39892 

            rhi.user39                           FLOAT_4 1 39896 

            rhi.user40                           FLOAT_4 1 39900 

            rhi.user41                           FLOAT_4 1 39904 

            rhi.user42                           FLOAT_4 1 39908 

            rhi.user43                           FLOAT_4 1 39912 

            rhi.user44                           FLOAT_4 1 39916 

            rhi.user45                           FLOAT_4 1 39920 

            rhi.user46                           FLOAT_4 1 39924 

            rhi.user47                           FLOAT_4 1 39928 

            rhi.user48                           FLOAT_4 1 39932 

            rhi.cname                            CHAR    17 39316 

            rhi.brhc_A                           FLOAT_4 1 39128 

            rhi.brhc_R                           FLOAT_4 1 39124 

            rhi.brhc_S                           FLOAT_4 1 39132 

            rhi.ctr_A                            FLOAT_4 1 39080 

            rhi.ctr_R                            FLOAT_4 1 39076 

            rhi.ctr_S                            FLOAT_4 1 39084 

            rhi.dfov                             FLOAT_4 1 38976 

            rhi.freq_dir                         INT_2   1 39704 

            rhi.ctyp                             INT_2   1 39314 

            rhi.loc                              FLOAT_4 1 39072 

            rhi.mr_flip                          INT_2   1 39200 

            rhi.nex                              FLOAT_4 1 39164 

            rhi.numecho                          INT_2   1 39156 

            rhe.ex_datetime                      INT_4   1 37084 



NOMBRE DE CAMPO TIPO DIMENSION OFFSET (BYTES) 

            rhe.ex_no                            UINT_2  1 36880 

            rhe.magstrength                      INT_4   1 36956 

            rhe.patid                            CHAR    13 36960 

            rhe.patname                          CHAR    25 36973 

            rhe.refphy                           CHAR    33 37088 

            rhe.reqnum                           CHAR    13 37071 

            rhe.study_uid                        UID     32 37358 

            rhe.dateofbirth                      CHAR    9 37603 

            rhe.patsex                           INT_2   1 37002 

            rhe.hospname                         CHAR    33 36882 

            rhe.ex_sysid                         CHAR    9 37200 

            rhe.uniq_sys_id                      CHAR    16 37322 

            rhe.ex_verscre                       CHAR    2 37236 

            rhs.se_no                            INT_2   1 37922 

            rhs.se_desc                          CHAR    30 37932 

            rhs.entry                            INT_4   1 37992 

            rhs.position                         INT_4   1 37988 

            rhs.series_uid                       UID     32 38256 

            rhs.landmark_uid                     UID     32 38288 

            rhs.anref                            CHAR    3 37996 

NOMBRE DE CAMPO TIPO DIMENSION OFFSET (BYTES) 

            rhr.rh_rdbm_rev                      FLOAT_4 1 0 

            rhr.rh_scan_date                     CHAR    10 16 

            rhr.rh_scan_time                     CHAR    8 26 

            rhr.csi_dims                         INT_2   1 372 

            rhr.rh_dab[0].start_rcv              INT_2   1 200 

            rhr.rh_dab[0].stop_rcv               INT_2   1 202 

            rhr.rh_dab[1].start_rcv              INT_2   1 204 

            rhr.rh_dab[1].stop_rcv               INT_2   1 206 

            rhr.rh_dab[2].start_rcv              INT_2   1 208 

            rhr.rh_dab[2].stop_rcv               INT_2   1 210 

            rhr.rh_dab[3].start_rcv              INT_2   1 212 



NOMBRE DE CAMPO TIPO DIMENSION OFFSET (BYTES) 

            rhr.rh_dab[3].stop_rcv               INT_2   1 214 

            rhr.rh_data_collect_type             INT_2   1 56 

            rhr.rh_file_contents                 INT_2   1 44 

            rhr.rh_frame_size                    UINT_2  1 80 

            rhr.rh_point_size                    INT_2   1 82 

            rhr.rh_ps_mps_freq                   LINT_4  1 424 

            rhr.rh_user_usage_tag                ULINT_4 1 988 

            rhr.roilenx                          FLOAT_4 1 380 

            rhr.roileny                          FLOAT_4 1 384 

            rhr.roilenz                          FLOAT_4 1 388 

            rhr.spectral_width                   FLOAT_4 1 368 

            rhr.xcsi                             INT_2   1 374 

            rhr.ycsi                             INT_2   1 376 

            rhr.zcsi                             INT_2   1 378 

            rhr.rh_logo                          CHAR    10 34 

            rhr.rh_raw_pass_size                 LINT_4  1 116 

            rhr.rh_user0                         FLOAT_4 1 216 

            rhr.rh_user1                         FLOAT_4 1 220 

            rhr.rh_user2                         FLOAT_4 1 224 

            rhr.rh_user3                         FLOAT_4 1 228 

            rhr.rh_user4                         FLOAT_4 1 232 

            rhr.rh_user5                         FLOAT_4 1 236 

            rhr.rh_user6                         FLOAT_4 1 240 

            rhr.rh_user7                         FLOAT_4 1 244 

            rhr.rh_user8                         FLOAT_4 1 248 

            rhr.rh_user9                         FLOAT_4 1 252 

            rhr.rh_user10                        FLOAT_4 1 256 

            rhr.rh_user11                        FLOAT_4 1 260 

            rhr.rh_user12                        FLOAT_4 1 264 

            rhr.rh_user13                        FLOAT_4 1 268 

            rhr.rh_user14                        FLOAT_4 1 272 

            rhr.rh_user15                        FLOAT_4 1 276 

            rhr.rh_user16                        FLOAT_4 1 280 

            rhr.rh_user17                        FLOAT_4 1 284 

            rhr.rh_user18                        FLOAT_4 1 288 



NOMBRE DE CAMPO TIPO DIMENSION OFFSET (BYTES) 

            rhr.rh_user19                        FLOAT_4 1 292 

            rhr.rh_user20                        FLOAT_4 1 1000 

            rhr.rh_user21                        FLOAT_4 1 1004 

            rhr.rh_user22                        FLOAT_4 1 1008 

            rhr.rh_user23                        FLOAT_4 1 1012 

            rhr.rh_user24                        FLOAT_4 1 1016 

            rhr.rh_user25                        FLOAT_4 1 1020 

            rhr.rh_user26                        FLOAT_4 1 1024 

            rhr.rh_user27                        FLOAT_4 1 1028 

            rhr.rh_user28                        FLOAT_4 1 1032 

            rhr.rh_user29                        FLOAT_4 1 1036 

            rhr.rh_user30                        FLOAT_4 1 1040 

            rhr.rh_user31                        FLOAT_4 1 1044 

            rhr.rh_user32                        FLOAT_4 1 1048 

            rhr.rh_user33                        FLOAT_4 1 1052 

            rhr.rh_user34                        FLOAT_4 1 1056 

            rhr.rh_user35                        FLOAT_4 1 1060 

            rhr.rh_user36                        FLOAT_4 1 1064 

            rhr.rh_user37                        FLOAT_4 1 1068 

            rhr.rh_user38                        FLOAT_4 1 1072 

            rhr.rh_user39                        FLOAT_4 1 1076 

            rhr.rh_user40                        FLOAT_4 1 1080 

            rhr.rh_user41                        FLOAT_4 1 1084 

            rhr.rh_user42                        FLOAT_4 1 1088 

            rhr.rh_user43                        FLOAT_4 1 1092 

            rhr.rh_user44                        FLOAT_4 1 1096 

            rhr.rh_user45                        FLOAT_4 1 1100 

            rhr.rh_user46                        FLOAT_4 1 1104 

            rhr.rh_user47                        FLOAT_4 1 1108 

            rhr.rh_user48                        FLOAT_4 1 1112 

            rhi.psdname                          CHAR    33 60248 

            rhi.scanspacing                      FLOAT_4 1 60048 

            rhi.te                               INT_4   1 60136 

            rhi.ti                               INT_4   1 60132 

            rhi.tr                               INT_4   1 60128 

            rhi.tlhc_A                           FLOAT_4 1 60092 



NOMBRE DE CAMPO TIPO DIMENSION OFFSET (BYTES) 

            rhi.tlhc_R                           FLOAT_4 1 60088 

            rhi.tlhc_S                           FLOAT_4 1 60096 

            rhi.t                                INT_4   1 60128 

            rhi.trhc_A                           FLOAT_4 1 60104 

            rhi.trhc_R                           FLOAT_4 1 60100 

            rhi.trhc_S                           FLOAT_4 1 60108 

            rhi.user0                            FLOAT_4 1 60352 

            rhi.user1                            FLOAT_4 1 60356 

            rhi.user2                            FLOAT_4 1 60360 

            rhi.user3                            FLOAT_4 1 60364 

            rhi.user4                            FLOAT_4 1 60368 

            rhi.user5                            FLOAT_4 1 60372 

            rhi.user6                            FLOAT_4 1 60376 

            rhi.user7                            FLOAT_4 1 60380 

            rhi.user8                            FLOAT_4 1 60384 

            rhi.user9                            FLOAT_4 1 60388 

            rhi.user10                           FLOAT_4 1 60392 

            rhi.user11                           FLOAT_4 1 60396 

            rhi.user12                           FLOAT_4 1 60400 

            rhi.user13                           FLOAT_4 1 60404 

            rhi.user14                           FLOAT_4 1 60408 

            rhi.user15                           FLOAT_4 1 60412 

            rhi.user16                           FLOAT_4 1 60416 

            rhi.user17                           FLOAT_4 1 60420 

            rhi.user18                           FLOAT_4 1 60424 

            rhi.user19                           FLOAT_4 1 60428 

            rhi.user20                           FLOAT_4 1 60432 

            rhi.user21                           FLOAT_4 1 60436 

            rhi.user22                           FLOAT_4 1 60440 

            rhi.user23                           FLOAT_4 1 60536 

            rhi.user24                           FLOAT_4 1 60540 

            rhi.user25                           FLOAT_4 1 60828 

            rhi.user26                           FLOAT_4 1 60832 

            rhi.user27                           FLOAT_4 1 60836 

            rhi.user28                           FLOAT_4 1 60840 



NOMBRE DE CAMPO TIPO DIMENSION OFFSET (BYTES) 

            rhi.user29                           FLOAT_4 1 60844 

            rhi.user30                           FLOAT_4 1 60848 

            rhi.user31                           FLOAT_4 1 60852 

            rhi.user32                           FLOAT_4 1 60856 

            rhi.user33                           FLOAT_4 1 60860 

            rhi.user34                           FLOAT_4 1 60864 

            rhi.user35                           FLOAT_4 1 60868 

            rhi.user36                           FLOAT_4 1 60872 

            rhi.user37                           FLOAT_4 1 60876 

            rhi.user38                           FLOAT_4 1 60880 

            rhi.user39                           FLOAT_4 1 60884 

            rhi.user40                           FLOAT_4 1 60888 

            rhi.user41                           FLOAT_4 1 60892 

            rhi.user42                           FLOAT_4 1 60896 

            rhi.user43                           FLOAT_4 1 60900 

            rhi.user44                           FLOAT_4 1 60904 

            rhi.user45                           FLOAT_4 1 60908 

            rhi.user46                           FLOAT_4 1 60912 

            rhi.user47                           FLOAT_4 1 60916 

            rhi.user48                           FLOAT_4 1 60920 

            rhi.cname                            CHAR    17 60304 

            rhi.brhc_A                           FLOAT_4 1 60116 

            rhi.brhc_R                           FLOAT_4 1 60112 

            rhi.brhc_S                           FLOAT_4 1 60120 

            rhi.ctr_A                            FLOAT_4 1 60068 

            rhi.ctr_R                            FLOAT_4 1 60064 

            rhi.ctr_S                            FLOAT_4 1 60072 

            rhi.dfov                             FLOAT_4 1 59964 

            rhi.freq_dir                         INT_2   1 60692 

            rhi.ctyp                             INT_2   1 60302 

            rhi.loc                              FLOAT_4 1 60060 

            rhi.mr_flip                          INT_2   1 60188 

            rhi.nex                              FLOAT_4 1 60152 

            rhi.numecho                          INT_2   1 60144 

            rhe.ex_datetime                      INT_4   1 57564 

            rhe.ex_no                            UINT_2  1 57360 



NOMBRE DE CAMPO TIPO DIMENSION OFFSET (BYTES) 

            rhe.magstrength                      INT_4   1 57436 

            rhe.patid                            CHAR    13 57440 

            rhe.patname                          CHAR    25 57453 

            rhe.refphy                           CHAR    33 57568 

            rhe.reqnum                           CHAR    13 57551 

            rhe.study_uid                        UID     32 57838 

            rhe.dateofbirth                      CHAR    9 58083 

            rhe.patsex                           INT_2   1 57482 

            rhe.hospname                         CHAR    33 57362 

            rhe.ex_sysid                         CHAR    9 57680 

            rhe.uniq_sys_id                      CHAR    16 57802 

            rhe.ex_verscre                       CHAR    2 57716 

            rhs.se_no                            INT_2   1 58402 

            rhs.se_desc                          CHAR    30 58412 

            rhs.entry                            INT_4   1 58472 

            rhs.position                         INT_4   1 58468 

            rhs.series_uid                       UID     32 58736 

            rhs.landmark_uid                     UID     32 58768 

            rhs.anref                            CHAR    3 58476 

NOMBRE DE CAMPO TIPO DIMENSION OFFSET (BYTES) 

            rhr.rh_rdbm_rev                      FLOAT_4 1 0 

            rhr.rh_scan_date                     CHAR    10 16 

            rhr.rh_scan_time                     CHAR    8 26 

            rhr.csi_dims                         INT_2   1 372 

            rhr.rh_dab[0].start_rcv              INT_2   1 200 

            rhr.rh_dab[0].stop_rcv               INT_2   1 202 

            rhr.rh_dab[1].start_rcv              INT_2   1 204 

            rhr.rh_dab[1].stop_rcv               INT_2   1 206 

            rhr.rh_dab[2].start_rcv              INT_2   1 208 

            rhr.rh_dab[2].stop_rcv               INT_2   1 210 

            rhr.rh_dab[3].start_rcv              INT_2   1 212 

            rhr.rh_dab[3].stop_rcv               INT_2   1 214 



NOMBRE DE CAMPO TIPO DIMENSION OFFSET (BYTES) 

            rhr.rh_data_collect_type             INT_2   1 56 

            rhr.rh_file_contents                 INT_2   1 44 

            rhr.rdb_hdr_off_data                 INT_4   1 1468 

            rhr.rh_frame_size                    UINT_2  1 80 

            rhr.rh_point_size                    INT_2   1 82 

            rhr.rh_ps_mps_freq                   LINT_4  1 424 

            rhr.rh_user_usage_tag                ULINT_4 1 988 

            rhr.roilenx                          FLOAT_4 1 380 

            rhr.roileny                          FLOAT_4 1 384 

            rhr.roilenz                          FLOAT_4 1 388 

            rhr.spectral_width                   FLOAT_4 1 368 

            rhr.xcsi                             INT_2   1 374 

            rhr.ycsi                             INT_2   1 376 

            rhr.zcsi                             INT_2   1 378 

            rhr.rh_logo                          CHAR    10 34 

            rhr.rh_raw_pass_size                 LINT_4  1 116 

            rhr.rh_user0                         FLOAT_4 1 216 

            rhr.rh_user1                         FLOAT_4 1 220 

            rhr.rh_user2                         FLOAT_4 1 224 

            rhr.rh_user3                         FLOAT_4 1 228 

            rhr.rh_user4                         FLOAT_4 1 232 

            rhr.rh_user5                         FLOAT_4 1 236 

            rhr.rh_user6                         FLOAT_4 1 240 

            rhr.rh_user7                         FLOAT_4 1 244 

            rhr.rh_user8                         FLOAT_4 1 248 

            rhr.rh_user9                         FLOAT_4 1 252 

            rhr.rh_user10                        FLOAT_4 1 256 

            rhr.rh_user11                        FLOAT_4 1 260 

            rhr.rh_user12                        FLOAT_4 1 264 

            rhr.rh_user13                        FLOAT_4 1 268 

            rhr.rh_user14                        FLOAT_4 1 272 

            rhr.rh_user15                        FLOAT_4 1 276 

            rhr.rh_user16                        FLOAT_4 1 280 

            rhr.rh_user17                        FLOAT_4 1 284 

            rhr.rh_user18                        FLOAT_4 1 288 

            rhr.rh_user19                        FLOAT_4 1 292 



NOMBRE DE CAMPO TIPO DIMENSION OFFSET (BYTES) 

            rhr.rh_user20                        FLOAT_4 1 1000 

            rhr.rh_user21                        FLOAT_4 1 1004 

            rhr.rh_user22                        FLOAT_4 1 1008 

            rhr.rh_user23                        FLOAT_4 1 1012 

            rhr.rh_user24                        FLOAT_4 1 1016 

            rhr.rh_user25                        FLOAT_4 1 1020 

            rhr.rh_user26                        FLOAT_4 1 1024 

            rhr.rh_user27                        FLOAT_4 1 1028 

            rhr.rh_user28                        FLOAT_4 1 1032 

            rhr.rh_user29                        FLOAT_4 1 1036 

            rhr.rh_user30                        FLOAT_4 1 1040 

            rhr.rh_user31                        FLOAT_4 1 1044 

            rhr.rh_user32                        FLOAT_4 1 1048 

            rhr.rh_user33                        FLOAT_4 1 1052 

            rhr.rh_user34                        FLOAT_4 1 1056 

            rhr.rh_user35                        FLOAT_4 1 1060 

            rhr.rh_user36                        FLOAT_4 1 1064 

            rhr.rh_user37                        FLOAT_4 1 1068 

            rhr.rh_user38                        FLOAT_4 1 1072 

            rhr.rh_user39                        FLOAT_4 1 1076 

            rhr.rh_user40                        FLOAT_4 1 1080 

            rhr.rh_user41                        FLOAT_4 1 1084 

            rhr.rh_user42                        FLOAT_4 1 1088 

            rhr.rh_user43                        FLOAT_4 1 1092 

            rhr.rh_user44                        FLOAT_4 1 1096 

            rhr.rh_user45                        FLOAT_4 1 1100 

            rhr.rh_user46                        FLOAT_4 1 1104 

            rhr.rh_user47                        FLOAT_4 1 1108 

            rhr.rh_user48                        FLOAT_4 1 1112 

            rhi.psdname                          CHAR    33 65374 

            rhi.scanspacing                      FLOAT_4 1 64552 

            rhi.te                               INT_4   1 65032 

            rhi.ti                               INT_4   1 65028 

            rhi.tr                               INT_4   1 65024 

            rhi.tlhc_A                           FLOAT_4 1 64956 



NOMBRE DE CAMPO TIPO DIMENSION OFFSET (BYTES) 

            rhi.tlhc_R                           FLOAT_4 1 64952 

            rhi.tlhc_S                           FLOAT_4 1 64960 

            rhi.t                                INT_4   1 65024 

            rhi.trhc_A                           FLOAT_4 1 64968 

            rhi.trhc_R                           FLOAT_4 1 64964 

            rhi.trhc_S                           FLOAT_4 1 64972 

            rhi.user0                            FLOAT_4 1 64588 

            rhi.user1                            FLOAT_4 1 64592 

            rhi.user2                            FLOAT_4 1 64596 

            rhi.user3                            FLOAT_4 1 64600 

            rhi.user4                            FLOAT_4 1 64604 

            rhi.user5                            FLOAT_4 1 64608 

            rhi.user6                            FLOAT_4 1 64612 

            rhi.user7                            FLOAT_4 1 64616 

            rhi.user8                            FLOAT_4 1 64620 

            rhi.user9                            FLOAT_4 1 64624 

            rhi.user10                           FLOAT_4 1 64628 

            rhi.user11                           FLOAT_4 1 64632 

            rhi.user12                           FLOAT_4 1 64636 

            rhi.user13                           FLOAT_4 1 64640 

            rhi.user14                           FLOAT_4 1 64644 

            rhi.user15                           FLOAT_4 1 64648 

            rhi.user16                           FLOAT_4 1 64652 

            rhi.user17                           FLOAT_4 1 64656 

            rhi.user18                           FLOAT_4 1 64660 

            rhi.user19                           FLOAT_4 1 64664 

            rhi.user20                           FLOAT_4 1 64668 

            rhi.user21                           FLOAT_4 1 64672 

            rhi.user22                           FLOAT_4 1 64676 

            rhi.user23                           FLOAT_4 1 64688 

            rhi.user24                           FLOAT_4 1 64692 

            rhi.user25                           FLOAT_4 1 64756 

            rhi.user26                           FLOAT_4 1 64760 

            rhi.user27                           FLOAT_4 1 64764 

            rhi.user28                           FLOAT_4 1 64768 

            rhi.user29                           FLOAT_4 1 64772 



NOMBRE DE CAMPO TIPO DIMENSION OFFSET (BYTES) 

            rhi.user30                           FLOAT_4 1 64776 

            rhi.user31                           FLOAT_4 1 64780 

            rhi.user32                           FLOAT_4 1 64784 

            rhi.user33                           FLOAT_4 1 64788 

            rhi.user34                           FLOAT_4 1 64792 

            rhi.user35                           FLOAT_4 1 64796 

            rhi.user36                           FLOAT_4 1 64800 

            rhi.user37                           FLOAT_4 1 64804 

            rhi.user38                           FLOAT_4 1 64808 

            rhi.user39                           FLOAT_4 1 64812 

            rhi.user40                           FLOAT_4 1 64816 

            rhi.user41                           FLOAT_4 1 64820 

            rhi.user42                           FLOAT_4 1 64824 

            rhi.user43                           FLOAT_4 1 64828 

            rhi.user44                           FLOAT_4 1 64832 

            rhi.user45                           FLOAT_4 1 64836 

            rhi.user46                           FLOAT_4 1 64840 

            rhi.user47                           FLOAT_4 1 64844 

            rhi.user48                           FLOAT_4 1 64848 

            rhi.cname                            CHAR    17 65491 

            rhi.brhc_A                           FLOAT_4 1 64980 

            rhi.brhc_R                           FLOAT_4 1 64976 

            rhi.brhc_S                           FLOAT_4 1 64984 

            rhi.ctr_A                            FLOAT_4 1 64932 

            rhi.ctr_R                            FLOAT_4 1 64928 

            rhi.ctr_S                            FLOAT_4 1 64936 

            rhi.dfov                             FLOAT_4 1 64536 

            rhi.freq_dir                         INT_2   1 65334 

            rhi.ctyp                             INT_2   1 65268 

            rhi.loc                              FLOAT_4 1 64556 

            rhi.mr_flip                          INT_2   1 65244 

            rhi.nex                              FLOAT_4 1 64564 

            rhi.numecho                          INT_2   1 65206 

            rhe.ex_datetime                      INT_4   1 61568 

            rhe.ex_no                            UINT_2  1 61576 



NOMBRE DE CAMPO TIPO DIMENSION OFFSET (BYTES) 

            rhe.magstrength                      INT_4   1 61560 

            rhe.patid                            CHAR    13 61884 

            rhe.patname                          CHAR    25 61897 

            rhe.refphy                           CHAR    33 61690 

            rhe.reqnum                           CHAR    13 61677 

            rhe.study_uid                        UID     32 61966 

            rhe.dateofbirth                      CHAR    9 62209 

            rhe.patsex                           INT_2   1 61600 

            rhe.hospname                         CHAR    33 61851 

            rhe.ex_sysid                         CHAR    9 61828 

            rhe.uniq_sys_id                      CHAR    16 61930 

            rhe.ex_verscre                       CHAR    2 61926 

            rhs.se_no                            INT_2   1 62710 

            rhs.se_desc                          CHAR    65 62786 

            rhs.entry                            INT_4   1 62644 

            rhs.position                         INT_4   1 62640 

            rhs.series_uid                       UID     32 62899 

            rhs.landmark_uid                     UID     32 62931 

            rhs.anref                            CHAR    3 62869 

NOMBRE DE CAMPO TIPO DIMENSION OFFSET (BYTES) 

            rhr.rh_rdbm_rev                      FLOAT_4 1 0 

            rhr.rh_scan_date                     CHAR    10 16 

            rhr.rh_scan_time                     CHAR    8 26 

            rhr.csi_dims                         INT_2   1 372 

            rhr.rh_dab[0].start_rcv              INT_2   1 200 

            rhr.rh_dab[0].stop_rcv               INT_2   1 202 

            rhr.rh_dab[1].start_rcv              INT_2   1 204 

            rhr.rh_dab[1].stop_rcv               INT_2   1 206 

            rhr.rh_dab[2].start_rcv              INT_2   1 208 

            rhr.rh_dab[2].stop_rcv               INT_2   1 210 

            rhr.rh_dab[3].start_rcv              INT_2   1 212 

            rhr.rh_dab[3].stop_rcv               INT_2   1 214 

            rhr.rh_data_collect_type             INT_2   1 56 



NOMBRE DE CAMPO TIPO DIMENSION OFFSET (BYTES) 

            rhr.rh_file_contents                 INT_2   1 44 

            rhr.rdb_hdr_off_data                 INT_4   1 1468 

            rhr.rh_frame_size                    UINT_2  1 80 

            rhr.rh_point_size                    INT_2   1 82 

            rhr.rh_ps_mps_freq                   LINT_4  1 424 

            rhr.rh_user_usage_tag                ULINT_4 1 988 

            rhr.roilenx                          FLOAT_4 1 380 

            rhr.roileny                          FLOAT_4 1 384 

            rhr.roilenz                          FLOAT_4 1 388 

            rhr.spectral_width                   FLOAT_4 1 368 

            rhr.xcsi                             INT_2   1 374 

            rhr.ycsi                             INT_2   1 376 

            rhr.zcsi                             INT_2   1 378 

            rhr.rh_logo                          CHAR    10 34 

            rhr.rh_raw_pass_size                 ULINT_4 1 116 

            rhr.rh_user0                         FLOAT_4 1 216 

            rhr.rh_user1                         FLOAT_4 1 220 

            rhr.rh_user2                         FLOAT_4 1 224 

            rhr.rh_user3                         FLOAT_4 1 228 

            rhr.rh_user4                         FLOAT_4 1 232 

            rhr.rh_user5                         FLOAT_4 1 236 

            rhr.rh_user6                         FLOAT_4 1 240 

            rhr.rh_user7                         FLOAT_4 1 244 

            rhr.rh_user8                         FLOAT_4 1 248 

            rhr.rh_user9                         FLOAT_4 1 252 

            rhr.rh_user10                        FLOAT_4 1 256 

            rhr.rh_user11                        FLOAT_4 1 260 

            rhr.rh_user12                        FLOAT_4 1 264 

            rhr.rh_user13                        FLOAT_4 1 268 

            rhr.rh_user14                        FLOAT_4 1 272 

            rhr.rh_user15                        FLOAT_4 1 276 

            rhr.rh_user16                        FLOAT_4 1 280 

            rhr.rh_user17                        FLOAT_4 1 284 

            rhr.rh_user18                        FLOAT_4 1 288 

            rhr.rh_user19                        FLOAT_4 1 292 



NOMBRE DE CAMPO TIPO DIMENSION OFFSET (BYTES) 

            rhr.rh_user20                        FLOAT_4 1 1000 

            rhr.rh_user21                        FLOAT_4 1 1004 

            rhr.rh_user22                        FLOAT_4 1 1008 

            rhr.rh_user23                        FLOAT_4 1 1012 

            rhr.rh_user24                        FLOAT_4 1 1016 

            rhr.rh_user25                        FLOAT_4 1 1020 

            rhr.rh_user26                        FLOAT_4 1 1024 

            rhr.rh_user27                        FLOAT_4 1 1028 

            rhr.rh_user28                        FLOAT_4 1 1032 

            rhr.rh_user29                        FLOAT_4 1 1036 

            rhr.rh_user30                        FLOAT_4 1 1040 

            rhr.rh_user31                        FLOAT_4 1 1044 

            rhr.rh_user32                        FLOAT_4 1 1048 

            rhr.rh_user33                        FLOAT_4 1 1052 

            rhr.rh_user34                        FLOAT_4 1 1056 

            rhr.rh_user35                        FLOAT_4 1 1060 

            rhr.rh_user36                        FLOAT_4 1 1064 

            rhr.rh_user37                        FLOAT_4 1 1068 

            rhr.rh_user38                        FLOAT_4 1 1072 

            rhr.rh_user39                        FLOAT_4 1 1076 

            rhr.rh_user40                        FLOAT_4 1 1080 

            rhr.rh_user41                        FLOAT_4 1 1084 

            rhr.rh_user42                        FLOAT_4 1 1088 

            rhr.rh_user43                        FLOAT_4 1 1092 

            rhr.rh_user44                        FLOAT_4 1 1096 

            rhr.rh_user45                        FLOAT_4 1 1100 

            rhr.rh_user46                        FLOAT_4 1 1104 

            rhr.rh_user47                        FLOAT_4 1 1108 

            rhr.rh_user48                        FLOAT_4 1 1112 

            rhi.psdname                          CHAR    33 145132 

            rhi.scanspacing                      FLOAT_4 1 143940 

            rhi.te                               INT_4   1 144580 

            rhi.ti                               INT_4   1 144576 

            rhi.tr                               INT_4   1 144572 

            rhi.tlhc_A                           FLOAT_4 1 144344 

            rhi.tlhc_R                           FLOAT_4 1 144340 



NOMBRE DE CAMPO TIPO DIMENSION OFFSET (BYTES) 

            rhi.tlhc_S                           FLOAT_4 1 144348 

            rhi.t                                INT_4   1 144572 

            rhi.trhc_A                           FLOAT_4 1 144356 

            rhi.trhc_R                           FLOAT_4 1 144352 

            rhi.trhc_S                           FLOAT_4 1 144360 

            rhi.user0                            FLOAT_4 1 143976 

            rhi.user1                            FLOAT_4 1 143980 

            rhi.user2                            FLOAT_4 1 143984 

            rhi.user3                            FLOAT_4 1 143988 

            rhi.user4                            FLOAT_4 1 143992 

            rhi.user5                            FLOAT_4 1 143996 

            rhi.user6                            FLOAT_4 1 144000 

            rhi.user7                            FLOAT_4 1 144004 

            rhi.user8                            FLOAT_4 1 144008 

            rhi.user9                            FLOAT_4 1 144012 

            rhi.user10                           FLOAT_4 1 144016 

            rhi.user11                           FLOAT_4 1 144020 

            rhi.user12                           FLOAT_4 1 144024 

            rhi.user13                           FLOAT_4 1 144028 

            rhi.user14                           FLOAT_4 1 144032 

            rhi.user15                           FLOAT_4 1 144036 

            rhi.user16                           FLOAT_4 1 144040 

            rhi.user17                           FLOAT_4 1 144044 

            rhi.user18                           FLOAT_4 1 144048 

            rhi.user19                           FLOAT_4 1 144052 

            rhi.user20                           FLOAT_4 1 144056 

            rhi.user21                           FLOAT_4 1 144060 

            rhi.user22                           FLOAT_4 1 144064 

            rhi.user23                           FLOAT_4 1 144076 

            rhi.user24                           FLOAT_4 1 144080 

            rhi.user25                           FLOAT_4 1 144144 

            rhi.user26                           FLOAT_4 1 144148 

            rhi.user27                           FLOAT_4 1 144152 

            rhi.user28                           FLOAT_4 1 144156 

            rhi.user29                           FLOAT_4 1 144160 



NOMBRE DE CAMPO TIPO DIMENSION OFFSET (BYTES) 

            rhi.user30                           FLOAT_4 1 144164 

            rhi.user31                           FLOAT_4 1 144168 

            rhi.user32                           FLOAT_4 1 144172 

            rhi.user33                           FLOAT_4 1 144176 

            rhi.user34                           FLOAT_4 1 144180 

            rhi.user35                           FLOAT_4 1 144184 

            rhi.user36                           FLOAT_4 1 144188 

            rhi.user37                           FLOAT_4 1 144192 

            rhi.user38                           FLOAT_4 1 144196 

            rhi.user39                           FLOAT_4 1 144200 

            rhi.user40                           FLOAT_4 1 144204 

            rhi.user41                           FLOAT_4 1 144208 

            rhi.user42                           FLOAT_4 1 144212 

            rhi.user43                           FLOAT_4 1 144216 

            rhi.user44                           FLOAT_4 1 144220 

            rhi.user45                           FLOAT_4 1 144224 

            rhi.user46                           FLOAT_4 1 144228 

            rhi.user47                           FLOAT_4 1 144232 

            rhi.user48                           FLOAT_4 1 144236 

            rhi.cname                            CHAR    17 145249 

            rhi.brhc_A                           FLOAT_4 1 144368 

            rhi.brhc_R                           FLOAT_4 1 144364 

            rhi.brhc_S                           FLOAT_4 1 144372 

            rhi.ctr_A                            FLOAT_4 1 144320 

            rhi.ctr_R                            FLOAT_4 1 144316 

            rhi.ctr_S                            FLOAT_4 1 144324 

            rhi.dfov                             FLOAT_4 1 143924 

            rhi.freq_dir                         INT_2   1 145018 

            rhi.ctyp                             INT_2   1 144952 

            rhi.loc                              FLOAT_4 1 143944 

            rhi.mr_flip                          INT_2   1 144928 

            rhi.nex                              FLOAT_4 1 143952 

            rhi.numecho                          INT_2   1 144890 

            rhe.ex_datetime                      INT_4   1 140988 

            rhe.ex_no                            UINT_2  1 141044 

            rhe.magstrength                      INT_4   1 140980 



NOMBRE DE CAMPO TIPO DIMENSION OFFSET (BYTES) 

            rhe.patid                            CHAR    13 141368 

            rhe.patname                          CHAR    25 141381 

            rhe.refphy                           CHAR    33 141174 

            rhe.reqnum                           CHAR    13 141161 

            rhe.study_uid                        UID     32 141450 

            rhe.dateofbirth                      CHAR    9 141693 

            rhe.patsex                           INT_2   1 141068 

            rhe.hospname                         CHAR    33 141335 

            rhe.ex_sysid                         CHAR    9 141312 

            rhe.uniq_sys_id                      CHAR    16 141414 

            rhe.ex_verscre                       CHAR    2 141410 

            rhs.se_no                            INT_2   1 142194 

            rhs.se_desc                          CHAR    65 142318 

            rhs.entry                            INT_4   1 142064 

            rhs.position                         INT_4   1 142060 

            rhs.series_uid                       UID     32 142431 

            rhs.landmark_uid                     UID     32 142463 

            rhs.anref                            CHAR    3 142401 

NOMBRE DE CAMPO TIPO DIMENSION OFFSET (BYTES) 

            rhr.rh_rdbm_rev                      FLOAT_4 1 0 

            rhr.rh_scan_date                     CHAR    10 16 

            rhr.rh_scan_time                     CHAR    8 26 

            rhr.csi_dims                         INT_2   1 372 

            rhr.rh_dab[0].start_rcv              INT_2   1 200 

            rhr.rh_dab[0].stop_rcv               INT_2   1 202 

            rhr.rh_dab[1].start_rcv              INT_2   1 204 

            rhr.rh_dab[1].stop_rcv               INT_2   1 206 

            rhr.rh_dab[2].start_rcv              INT_2   1 208 

            rhr.rh_dab[2].stop_rcv               INT_2   1 210 

            rhr.rh_dab[3].start_rcv              INT_2   1 212 

            rhr.rh_dab[3].stop_rcv               INT_2   1 214 

            rhr.rh_data_collect_type             INT_2   1 56 



NOMBRE DE CAMPO TIPO DIMENSION OFFSET (BYTES) 

            rhr.rh_file_contents                 INT_2   1 44 

            rhr.rdb_hdr_off_data                 INT_4   1 1468 

            rhr.rh_frame_size                    UINT_2  1 80 

            rhr.rh_point_size                    INT_2   1 82 

            rhr.rh_ps_mps_freq                   LINT_4  1 424 

            rhr.rh_user_usage_tag                ULINT_4 1 988 

            rhr.roilenx                          FLOAT_4 1 380 

            rhr.roileny                          FLOAT_4 1 384 

            rhr.roilenz                          FLOAT_4 1 388 

            rhr.spectral_width                   FLOAT_4 1 368 

            rhr.xcsi                             INT_2   1 374 

            rhr.ycsi                             INT_2   1 376 

            rhr.zcsi                             INT_2   1 378 

            rhr.rh_logo                          CHAR    10 34 

            rhr.rh_raw_pass_size                 ULINT_4 1 116 

            rhr.rh_user0                         FLOAT_4 1 216 

            rhr.rh_user1                         FLOAT_4 1 220 

            rhr.rh_user2                         FLOAT_4 1 224 

            rhr.rh_user3                         FLOAT_4 1 228 

            rhr.rh_user4                         FLOAT_4 1 232 

            rhr.rh_user5                         FLOAT_4 1 236 

            rhr.rh_user6                         FLOAT_4 1 240 

            rhr.rh_user7                         FLOAT_4 1 244 

            rhr.rh_user8                         FLOAT_4 1 248 

            rhr.rh_user9                         FLOAT_4 1 252 

            rhr.rh_user10                        FLOAT_4 1 256 

            rhr.rh_user11                        FLOAT_4 1 260 

            rhr.rh_user12                        FLOAT_4 1 264 

            rhr.rh_user13                        FLOAT_4 1 268 

            rhr.rh_user14                        FLOAT_4 1 272 

            rhr.rh_user15                        FLOAT_4 1 276 

            rhr.rh_user16                        FLOAT_4 1 280 

            rhr.rh_user17                        FLOAT_4 1 284 

            rhr.rh_user18                        FLOAT_4 1 288 

            rhr.rh_user19                        FLOAT_4 1 292 

            rhr.rh_user20                        FLOAT_4 1 1000 



NOMBRE DE CAMPO TIPO DIMENSION OFFSET (BYTES) 

            rhr.rh_user21                        FLOAT_4 1 1004 

            rhr.rh_user22                        FLOAT_4 1 1008 

            rhr.rh_user23                        FLOAT_4 1 1012 

            rhr.rh_user24                        FLOAT_4 1 1016 

            rhr.rh_user25                        FLOAT_4 1 1020 

            rhr.rh_user26                        FLOAT_4 1 1024 

            rhr.rh_user27                        FLOAT_4 1 1028 

            rhr.rh_user28                        FLOAT_4 1 1032 

            rhr.rh_user29                        FLOAT_4 1 1036 

            rhr.rh_user30                        FLOAT_4 1 1040 

            rhr.rh_user31                        FLOAT_4 1 1044 

            rhr.rh_user32                        FLOAT_4 1 1048 

            rhr.rh_user33                        FLOAT_4 1 1052 

            rhr.rh_user34                        FLOAT_4 1 1056 

            rhr.rh_user35                        FLOAT_4 1 1060 

            rhr.rh_user36                        FLOAT_4 1 1064 

            rhr.rh_user37                        FLOAT_4 1 1068 

            rhr.rh_user38                        FLOAT_4 1 1072 

            rhr.rh_user39                        FLOAT_4 1 1076 

            rhr.rh_user40                        FLOAT_4 1 1080 

            rhr.rh_user41                        FLOAT_4 1 1084 

            rhr.rh_user42                        FLOAT_4 1 1088 

            rhr.rh_user43                        FLOAT_4 1 1092 

            rhr.rh_user44                        FLOAT_4 1 1096 

            rhr.rh_user45                        FLOAT_4 1 1100 

            rhr.rh_user46                        FLOAT_4 1 1104 

            rhr.rh_user47                        FLOAT_4 1 1108 

            rhr.rh_user48                        FLOAT_4 1 1112 

            rhi.psdname                          CHAR    33 145132 

            rhi.scanspacing                      FLOAT_4 1 143940 

            rhi.te                               INT_4   1 144580 

            rhi.ti                               INT_4   1 144576 

            rhi.tr                               INT_4   1 144572 

            rhi.tlhc_A                           FLOAT_4 1 144344 

            rhi.tlhc_R                           FLOAT_4 1 144340 



NOMBRE DE CAMPO TIPO DIMENSION OFFSET (BYTES) 

            rhi.tlhc_S                           FLOAT_4 1 144348 

            rhi.t                                INT_4   1 144572 

            rhi.trhc_A                           FLOAT_4 1 144356 

            rhi.trhc_R                           FLOAT_4 1 144352 

            rhi.trhc_S                           FLOAT_4 1 144360 

            rhi.user0                            FLOAT_4 1 143976 

            rhi.user1                            FLOAT_4 1 143980 

            rhi.user2                            FLOAT_4 1 143984 

            rhi.user3                            FLOAT_4 1 143988 

            rhi.user4                            FLOAT_4 1 143992 

            rhi.user5                            FLOAT_4 1 143996 

            rhi.user6                            FLOAT_4 1 144000 

            rhi.user7                            FLOAT_4 1 144004 

            rhi.user8                            FLOAT_4 1 144008 

            rhi.user9                            FLOAT_4 1 144012 

            rhi.user10                           FLOAT_4 1 144016 

            rhi.user11                           FLOAT_4 1 144020 

            rhi.user12                           FLOAT_4 1 144024 

            rhi.user13                           FLOAT_4 1 144028 

            rhi.user14                           FLOAT_4 1 144032 

            rhi.user15                           FLOAT_4 1 144036 

            rhi.user16                           FLOAT_4 1 144040 

            rhi.user17                           FLOAT_4 1 144044 

            rhi.user18                           FLOAT_4 1 144048 

            rhi.user19                           FLOAT_4 1 144052 

            rhi.user20                           FLOAT_4 1 144056 

            rhi.user21                           FLOAT_4 1 144060 

            rhi.user22                           FLOAT_4 1 144064 

            rhi.user23                           FLOAT_4 1 144076 

            rhi.user24                           FLOAT_4 1 144080 

            rhi.user25                           FLOAT_4 1 144144 

            rhi.user26                           FLOAT_4 1 144148 

            rhi.user27                           FLOAT_4 1 144152 

            rhi.user28                           FLOAT_4 1 144156 

            rhi.user29                           FLOAT_4 1 144160 

            rhi.user30                           FLOAT_4 1 144164 



NOMBRE DE CAMPO TIPO DIMENSION OFFSET (BYTES) 

            rhi.user31                           FLOAT_4 1 144168 

            rhi.user32                           FLOAT_4 1 144172 

            rhi.user33                           FLOAT_4 1 144176 

            rhi.user34                           FLOAT_4 1 144180 

            rhi.user35                           FLOAT_4 1 144184 

            rhi.user36                           FLOAT_4 1 144188 

            rhi.user37                           FLOAT_4 1 144192 

            rhi.user38                           FLOAT_4 1 144196 

            rhi.user39                           FLOAT_4 1 144200 

            rhi.user40                           FLOAT_4 1 144204 

            rhi.user41                           FLOAT_4 1 144208 

            rhi.user42                           FLOAT_4 1 144212 

            rhi.user43                           FLOAT_4 1 144216 

            rhi.user44                           FLOAT_4 1 144220 

            rhi.user45                           FLOAT_4 1 144224 

            rhi.user46                           FLOAT_4 1 144228 

            rhi.user47                           FLOAT_4 1 144232 

            rhi.user48                           FLOAT_4 1 144236 

            rhi.cname                            CHAR    17 145249 

            rhi.brhc_A                           FLOAT_4 1 144368 

            rhi.brhc_R                           FLOAT_4 1 144364 

            rhi.brhc_S                           FLOAT_4 1 144372 

            rhi.ctr_A                            FLOAT_4 1 144320 

            rhi.ctr_R                            FLOAT_4 1 144316 

            rhi.ctr_S                            FLOAT_4 1 144324 

            rhi.dfov                             FLOAT_4 1 143924 

            rhi.freq_dir                         INT_2   1 145014 

            rhi.ctyp                             INT_2   1 144948 

            rhi.loc                              FLOAT_4 1 143944 

            rhi.mr_flip                          INT_2   1 144924 

            rhi.nex                              FLOAT_4 1 143952 

            rhi.numecho                          INT_2   1 144890 

            rhe.ex_datetime                      INT_4   1 140988 

            rhe.ex_no                            UINT_2  1 141044 

            rhe.magstrength                      INT_4   1 140980 



NOMBRE DE CAMPO TIPO DIMENSION OFFSET (BYTES) 

            rhe.patid                            CHAR    13 141368 

            rhe.patname                          CHAR    25 141381 

            rhe.refphy                           CHAR    33 141174 

            rhe.reqnum                           CHAR    13 141161 

            rhe.study_uid                        UID     32 141450 

            rhe.dateofbirth                      CHAR    9 141693 

            rhe.patsex                           INT_2   1 141068 

            rhe.hospname                         CHAR    33 141335 

            rhe.ex_sysid                         CHAR    9 141312 

            rhe.uniq_sys_id                      CHAR    16 141414 

            rhe.ex_verscre                       CHAR    2 141410 

            rhs.se_no                            INT_2   1 142194 

            rhs.se_desc                          CHAR    65 142318 

            rhs.entry                            INT_4   1 142064 

            rhs.position                         INT_4   1 142060 

            rhs.series_uid                       UID     32 142431 

            rhs.landmark_uid                     UID     32 142463 

            rhs.anref                            CHAR    3 142401 

NOMBRE DE CAMPO TIPO DIMENSION OFFSET (BYTES) 

            rhr.rh_rdbm_rev                      FLOAT_4 1 0 

            rhr.rh_scan_date                     CHAR    10 16 

            rhr.rh_scan_time                     CHAR    8 26 

            rhr.csi_dims                         INT_2   1 372 

            rhr.rh_dab[0].start_rcv              INT_2   1 200 

            rhr.rh_dab[0].stop_rcv               INT_2   1 202 

            rhr.rh_dab[1].start_rcv              INT_2   1 204 

            rhr.rh_dab[1].stop_rcv               INT_2   1 206 

            rhr.rh_dab[2].start_rcv              INT_2   1 208 

            rhr.rh_dab[2].stop_rcv               INT_2   1 210 

            rhr.rh_dab[3].start_rcv              INT_2   1 212 

            rhr.rh_dab[3].stop_rcv               INT_2   1 214 

            rhr.rh_data_collect_type             INT_2   1 56 

            rhr.rh_file_contents                 INT_2   1 44 

            rhr.rdb_hdr_off_data                 INT_4   1 1468 

            rhr.rh_frame_size                    UINT_2  1 80 

            rhr.rh_point_size                    INT_2   1 82 

            rhr.rh_ps_mps_freq                   UINT_4  1 424 

            rhr.rh_user_usage_tag                UINT_4  1 988 

            rhr.roilenx                          FLOAT_4 1 380 

            rhr.roileny                          FLOAT_4 1 384 

            rhr.roilenz                          FLOAT_4 1 388 



NOMBRE DE CAMPO TIPO DIMENSION OFFSET (BYTES) 

            rhr.spectral_width                   FLOAT_4 1 368 

            rhr.xcsi                             INT_2   1 374 

            rhr.ycsi                             INT_2   1 376 

            rhr.zcsi                             INT_2   1 378 

            rhr.rh_logo                          CHAR    10 34 

            rhr.rh_raw_pass_size                 LINT_4  1 1660 

            rhr.rh_user0                         FLOAT_4 1 216 

            rhr.rh_user1                         FLOAT_4 1 220 

            rhr.rh_user2                         FLOAT_4 1 224 

            rhr.rh_user3                         FLOAT_4 1 228 

            rhr.rh_user4                         FLOAT_4 1 232 

            rhr.rh_user5                         FLOAT_4 1 236 

            rhr.rh_user6                         FLOAT_4 1 240 

            rhr.rh_user7                         FLOAT_4 1 244 

            rhr.rh_user8                         FLOAT_4 1 248 

            rhr.rh_user9                         FLOAT_4 1 252 

            rhr.rh_user10                        FLOAT_4 1 256 

            rhr.rh_user11                        FLOAT_4 1 260 

            rhr.rh_user12                        FLOAT_4 1 264 

            rhr.rh_user13                        FLOAT_4 1 268 

            rhr.rh_user14                        FLOAT_4 1 272 

            rhr.rh_user15                        FLOAT_4 1 276 

            rhr.rh_user16                        FLOAT_4 1 280 

            rhr.rh_user17                        FLOAT_4 1 284 

            rhr.rh_user18                        FLOAT_4 1 288 

            rhr.rh_user19                        FLOAT_4 1 292 

            rhr.rh_user20                        FLOAT_4 1 1000 

            rhr.rh_user21                        FLOAT_4 1 1004 

            rhr.rh_user22                        FLOAT_4 1 1008 

            rhr.rh_user23                        FLOAT_4 1 1012 

            rhr.rh_user24                        FLOAT_4 1 1016 

            rhr.rh_user25                        FLOAT_4 1 1020 

            rhr.rh_user26                        FLOAT_4 1 1024 

            rhr.rh_user27                        FLOAT_4 1 1028 

            rhr.rh_user28                        FLOAT_4 1 1032 

            rhr.rh_user29                        FLOAT_4 1 1036 

            rhr.rh_user30                        FLOAT_4 1 1040 

            rhr.rh_user31                        FLOAT_4 1 1044 

            rhr.rh_user32                        FLOAT_4 1 1048 

            rhr.rh_user33                        FLOAT_4 1 1052 

            rhr.rh_user34                        FLOAT_4 1 1056 

            rhr.rh_user35                        FLOAT_4 1 1060 

            rhr.rh_user36                        FLOAT_4 1 1064 

            rhr.rh_user37                        FLOAT_4 1 1068 

            rhr.rh_user38                        FLOAT_4 1 1072 

            rhr.rh_user39                        FLOAT_4 1 1076 

            rhr.rh_user40                        FLOAT_4 1 1080 

            rhr.rh_user41                        FLOAT_4 1 1084 

            rhr.rh_user42                        FLOAT_4 1 1088 

            rhr.rh_user43                        FLOAT_4 1 1092 

            rhr.rh_user44                        FLOAT_4 1 1096 

            rhr.rh_user45                        FLOAT_4 1 1100 

            rhr.rh_user46                        FLOAT_4 1 1104 

            rhr.rh_user47                        FLOAT_4 1 1108 



NOMBRE DE CAMPO TIPO DIMENSION OFFSET (BYTES) 

            rhr.rh_user48                        FLOAT_4 1 1112 

            rhi.psdname                          CHAR    33 148972 

            rhi.scanspacing                      FLOAT_4 1 147660 

            rhi.te                               INT_4   1 148404 

            rhi.ti                               INT_4   1 148400 

            rhi.tr                               INT_4   1 148396 

            rhi.tlhc_A                           FLOAT_4 1 148064 

            rhi.tlhc_R                           FLOAT_4 1 148060 

            rhi.tlhc_S                           FLOAT_4 1 148068 

            rhi.t                                INT_4   1 148396 

            rhi.trhc_A                           FLOAT_4 1 148076 

            rhi.trhc_R                           FLOAT_4 1 148072 

            rhi.trhc_S                           FLOAT_4 1 148080 

            rhi.user0                            FLOAT_4 1 147696 

            rhi.user1                            FLOAT_4 1 147700 

            rhi.user2                            FLOAT_4 1 147704 

            rhi.user3                            FLOAT_4 1 147708 

            rhi.user4                            FLOAT_4 1 147712 

            rhi.user5                            FLOAT_4 1 147716 

            rhi.user6                            FLOAT_4 1 147720 

            rhi.user7                            FLOAT_4 1 147724 

            rhi.user8                            FLOAT_4 1 147728 

            rhi.user9                            FLOAT_4 1 147732 

            rhi.user10                           FLOAT_4 1 147736 

            rhi.user11                           FLOAT_4 1 147740 

            rhi.user12                           FLOAT_4 1 147744 

            rhi.user13                           FLOAT_4 1 147748 

            rhi.user14                           FLOAT_4 1 147752 

            rhi.user15                           FLOAT_4 1 147756 

            rhi.user16                           FLOAT_4 1 147760 

            rhi.user17                           FLOAT_4 1 147764 

            rhi.user18                           FLOAT_4 1 147768 

            rhi.user19                           FLOAT_4 1 147772 

            rhi.user20                           FLOAT_4 1 147776 

            rhi.user21                           FLOAT_4 1 147780 

            rhi.user22                           FLOAT_4 1 147784 

            rhi.user23                           FLOAT_4 1 147796 

            rhi.user24                           FLOAT_4 1 147800 

            rhi.user25                           FLOAT_4 1 147864 

            rhi.user26                           FLOAT_4 1 147868 

            rhi.user27                           FLOAT_4 1 147872 

            rhi.user28                           FLOAT_4 1 147876 

            rhi.user29                           FLOAT_4 1 147880 

            rhi.user30                           FLOAT_4 1 147884 

            rhi.user31                           FLOAT_4 1 147888 

            rhi.user32                           FLOAT_4 1 147892 

            rhi.user33                           FLOAT_4 1 147896 

            rhi.user34                           FLOAT_4 1 147900 

            rhi.user35                           FLOAT_4 1 147904 

            rhi.user36                           FLOAT_4 1 147908 

            rhi.user37                           FLOAT_4 1 147912 

            rhi.user38                           FLOAT_4 1 147916 

            rhi.user39                           FLOAT_4 1 147920 

            rhi.user40                           FLOAT_4 1 147924 

            rhi.user41                           FLOAT_4 1 147928 



NOMBRE DE CAMPO TIPO DIMENSION OFFSET (BYTES) 

            rhi.user42                           FLOAT_4 1 147932 

            rhi.user43                           FLOAT_4 1 147936 

            rhi.user44                           FLOAT_4 1 147940 

            rhi.user45                           FLOAT_4 1 147944 

            rhi.user46                           FLOAT_4 1 147948 

            rhi.user47                           FLOAT_4 1 147952 

            rhi.user48                           FLOAT_4 1 147956 

            rhi.cname                            CHAR    17 149089 

            rhi.brhc_A                           FLOAT_4 1 148088 

            rhi.brhc_R                           FLOAT_4 1 148084 

            rhi.brhc_S                           FLOAT_4 1 148092 

            rhi.ctr_A                            FLOAT_4 1 148040 

            rhi.ctr_R                            FLOAT_4 1 148036 

            rhi.ctr_S                            FLOAT_4 1 148044 

            rhi.dfov                             FLOAT_4 1 147644 

            rhi.freq_dir                         INT_2   1 148840 

            rhi.ctyp                             INT_2   1 148774 

            rhi.loc                              FLOAT_4 1 147664 

            rhi.mr_flip                          INT_2   1 148752 
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            rhi.user6                            FLOAT_4 1 148268 
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Sesión experimental 1: 

Parameter     

Table Analyzed Sesion_1_CRB    

     

Kruskal-Wallis test     

  P value P<0.0001    

  Exact or approximate P value? Gaussian Approximation    

  P value summary ***    

  Do the medians vary signif. (P < 0.05) Yes    

  Number of groups 12    

  Kruskal-Wallis statistic 2146    

     

Dunn's Multiple Comparison Test Difference in rank sum

 Significant? P < 0.05? Summary  

  Cr+PCr(No Proc.) vs Cr+PCr(TRSV) 1276 Yes ***  

  GPC+PCh(No Proc.) vs GPC+PCh(TRSV) 1409 Yes ***  

  GSH(No Proc.) vs GSH(TRSV)  1083 Yes ***  

  Glu+Gln(No Proc.) vs Glu+Gln(TRSV) 1209 Yes ***  

  Ins(No Proc.) vs Ins(TRSV)  1247 Yes ***  

  NAA+NAAG(No Proc.) vs NAA+NAAG(TRSV) 1171 Yes *** 

 

 

  



 

Sesión experimental 2: 

Parameter     

Table Analyzed Sesion_2_CRB    

     

Kruskal-Wallis test     

  P value P<0.0001    

  Exact or approximate P value? Gaussian Approximation    

  P value summary ***    

  Do the medians vary signif. (P < 0.05) Yes    

  Number of groups 12    

  Kruskal-Wallis statistic 1939    

     

Dunn's Multiple Comparison Test Difference in rank sum

 Significant? P < 0.05? Summary  

  Cr+PCr(No Proc.) vs Cr+PCr(TRSV)  1098 Yes ***  

  GPC+PCh(No Proc.) vs GPC+PCh(TRSV)  1291 Yes ***  

  GSH(No Proc.) vs GSH(TRSV)   629,1 Yes ***  

  Glu+Gln(No Proc.) vs Glu+Gln(TRSV)  940,6 Yes ***  

  Ins(No Proc.) vs Ins(TRSV)   995,4 Yes ***  

  NAA+NAAG(No Proc.) vs NAA+NAAG(TRSV)  968,4 Yes ***  

 

  



Sesión experimental 3: 

Parameter     

Table Analyzed Sesion_3_CRB    

     

Kruskal-Wallis test     

  P value P<0.0001    

  Exact or approximate P value? Gaussian Approximation    

  P value summary ***    

  Do the medians vary signif. (P < 0.05) Yes    

  Number of groups 12    

  Kruskal-Wallis statistic 2097    

     

Dunn's Multiple Comparison Test Difference in rank sum

 Significant? P < 0.05? Summary  

  Cr+PCr(No Proc.) vs Cr+PCr(TRSV)  1290 Yes ***  

  GPC+PCh(No Proc.) vs GPC+PCh(TRSV)  1343 Yes ***  

  GSH(No Proc.) vs GSH(TRSV)   1091 Yes ***  

  Glu+Gln(No Proc.) vs Glu+Gln(TRSV)  813,1 Yes ***  

  Ins(No Proc.) vs Ins(TRSV)   1276 Yes ***  

  NAA+NAAG(No Proc.) vs NAA+NAAG(TRSV)  1109 Yes ***  

 

  



Sesión experimental 4: 

Parameter     

Table Analyzed Sesion_4_CRB    

     

Kruskal-Wallis test     

  P value P<0.0001    

  Exact or approximate P value? Gaussian Approximation    

  P value summary ***    

  Do the medians vary signif. (P < 0.05) Yes    

  Number of groups 12    

  Kruskal-Wallis statistic 2186    

     

Dunn's Multiple Comparison Test Difference in rank sum

 Significant? P < 0.05? Summary  

  Cr+PCr(No Proc.) vs Cr+PCr(TRSV)  1177 Yes ***  

  GPC+PCh(No Proc.) vs GPC+PCh(TRSV)  1317 Yes ***  

  GSH(No Proc.) vs GSH(TRSV)   559,7 Yes ***  

  Glu+Gln(No Proc.) vs Glu+Gln(TRSV)  877,7 Yes ***  

  Ins(No Proc.) vs Ins(TRSV)   1163 Yes ***  

  NAA+NAAG(No Proc.) vs NAA+NAAG(TRSV)  837,1 Yes ***  

 

  



Sesión experimental 5: 

Parameter     

Table Analyzed Sesion_5_CRB    

     

Kruskal-Wallis test     

  P value P<0.0001    

  Exact or approximate P value? Gaussian Approximation    

  P value summary ***    

  Do the medians vary signif. (P < 0.05) Yes    

  Number of groups 12    

  Kruskal-Wallis statistic 2192    

     

Dunn's Multiple Comparison Test Difference in rank sum

 Significant? P < 0.05? Summary  

  Cr+PCr(No Proc.) vs Cr+PCr(TRSV)  1089 Yes ***  

  GPC+PCh(No Proc.) vs GPC+PCh(TRSV)  1273 Yes ***  

  GSH(No Proc.) vs GSH(TRSV)   494,8 Yes ***  

  Glu+Gln(No Proc.) vs Glu+Gln(TRSV)  827,5 Yes ***  

  Ins(No Proc.) vs Ins(TRSV)   986,7 Yes ***  

  NAA+NAAG(No Proc.) vs NAA+NAAG(TRSV)  879,0 Yes ***  

 

  



 

Sesión experimental 6: 

Parameter     

Table Analyzed Sesion_6_CRB    

     

Kruskal-Wallis test     

  P value P<0.0001    

  Exact or approximate P value? Gaussian Approximation    

  P value summary ***    

  Do the medians vary signif. (P < 0.05) Yes    

  Number of groups 12    

  Kruskal-Wallis statistic 2303    

     

Dunn's Multiple Comparison Test Difference in rank sum

 Significant? P < 0.05? Summary  

  Cr+PCr(No Proc.) vs Cr+PCr(TRSV)  1121 Yes ***  

  GPC+PCh(No Proc.) vs GPC+PCh(TRSV)  1371 Yes ***  

  GSH(No Proc.) vs GSH(TRSV)   287,8 Yes ***  

  Glu+Gln(No Proc.) vs Glu+Gln(TRSV)  762,7 Yes ***  

  Ins(No Proc.) vs Ins(TRSV)   1175 Yes ***  

  NAA+NAAG(No Proc.) vs NAA+NAAG(TRSV)  806,0 Yes ***  
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