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Abstract

Itis proposed that fundamental particle physics is inherently comprised of a fundamental
scheme (13/12) that gives rise to the constants. The approach taken has been to extrapolate
from the known constants of the standard model to a proposed fundamental (Democritean)
unit. A hierarchal relationship between the constants and their respective ratios, is shown.
Every constant with an inherent ratio, e.g., the 27 ratio of the Planck constant h and the
reduced Planck constanth (h = h/2xw). The 13/12 scheme theoretically calculates constants
such as the Rydberg constant, Bohr magneton, the Compton wavelength, the Planck mass,
etc., solely by dimensionless ratios.

Key words: Utrixical theory, Democritean unit, Planck circumference, half of the reduced Planck constant,
Rydberg constant, proton charge radius, dimensionless ratios.

Introduction

Interconnectedness is undeniable. Everything in the universe, in some way, shape or formis
connected. We attempt to show a viable scheme that calculates and classifies the constants,
akin to the elements in the periodic table. A clue to the incompleteness of the standard model
is the fact that not one constant has been calculated on theoretical grounds. All values of all
constants have been experimentally determined (measured values). A viable theory will
enumerate constants based on first principles. [3][5]

Itis the basis of this paper to show an interconnectedness by utilizing some of the known
constants and some new constants, both dimensional and dimensionless within the context of
both the standard model and the 13/12 schematic of U-theory.[6]

Atomism as the theoretical foundation of the 13/12 schematic of Utrixical-theory. Atomism, a
twenty-five hundred year old theory proposed by philosophers Leucippus and Democritus.
Simply defined as all of creation comprised of indivisible particles and the void. [10]

U-theory’s 13/12 schematic answers Lee Smolen’s 4" biggest problem in fundamental particle
physics. In his book “The Trouble with Physics” he suggests that a viable theory answer how

the values of the free constants in the standard model of particle physics are chosenin nature.
[8]
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Discussion

13/12 schematic — a mechanism allowing the enumeration of the constants within the (NIST)
CODATA uncertainty limits. The thirteen constants and twelve ratios is all that is needed to
explain and calculate all constants. In this paper, over two dozen constants are enumerated.
The 13/12 schematic calculates the Rydberg constant to one part in ten trillion. [7]

Nondimensionalization — Utilized in Utrixical theory as a process in fundamental physics where
dimensions are equated to the same value, i.e., the Democritean fundamental unit
(8.134865168 x107%). Thereby, not subjecting constants and equations to dimensional
analysis.

Utrixical theory — (U-theory) a brick and mortar, bottom-up mass endowment theory
predicated on the existence of a fundamental (Democritean) unit Y’. The Democritean unit
initializes the hierarchal evolution of the constants.

Proton charge radius conundrum - In July of 2010, Dr. Pohl et al published the results of an
experiment measuring the proton rms charge radius. The experiment entailed using a muon
(200 times heavier) instead of an electron to probe the proton. The results show the proton
radius [0.84184(67) fm] to be smaller by a factor of five, beyond the CODATA value [0.8768(69)
fm] acceptable uncertainty limits. The physics community is not embracing Dr. Pohl’s results.
To do so, would mean that the sacrosanct theory of quantum electrodynamics has at least
some aspect that is not so sacrosanct. The consensus is that there is an errorin the
calculations. [2]

In February of 2013, two-and-a-half years later, Dr. Antognini et al (co-author of the first paper)
performed a new measurement, using for the firsttime laser spectroscopy of muonic
hydrogen. Theresults were in good agreement with the 2010 value, but 1.7 times as precise,
[0.84087(39) fm]. Therefore, the smaller value of the proton charge radius has been
reaffirmed. The consensus is starting to shift in considering new physics beyond the standard
model or an acknowledgement of an incomplete understanding of quantum electrodynamics.
The muonic experimental results of Drs. Pohl, Antognini et al [0.84087(39) fm] arein
gagreement with Utrixical theory’s theoretically enumerated proton charge radius [0.84129
fm].In light of work by Drs. Pohl, Antognini et al. [1] U-theory predicts a 4% smaller value of the

proton mass and the proton mass/electron mass ratio.

Planck circumference, ® - A new constant. Albeit, the product of two very well-known
constants, the Planck length and pi. The Planck circumference [5.077383865 x10%] as a
central player in the 13/12 schematic; when divided by the proposed fundamental
Democritean unit Y’ [8.134865168 x10>%, gives the inverse of the elementary charge[ 1/e =
®/Y’ ] (The National Institute of Standards and Technology, CODATA group, does not list or
acknowledge the Planck circumference constant.) [1]




Half of the reduced Planck constant, (/i) “The forgotten constant”, During the quantum
revolution, Neils Bohr proposed that the reduced Planck constant, symbolh = h/2w, was the
smallest attribute of a particle, .i.e., the quantization of its orbital angular momentum. Then,
in 1925, physicists Sam Goudsmit and George Uhlenbech discovered that the electron also
possessed spin angular momentum with a magnitude of half of the reduced Planck constant,
symbol (}2h). This gave Dirac the fourth quantum number to codify his equation. [4] Though,
the importance of spin cannot be over-stated; Utrixical theory will demonstrate that half of
the reduced Planck constant (%2h), is a crucial player (above and beyond its definition of spin)
in the scheme of fundamental physics. It will be shown to have a prominentrole in the
hierarchical evolution of the constants. The National Institute of Standards and Technology
(NIST) does not list half of the reduced Planck constant (%2h).[1]

The speed of light value: within the context of the 13/12 schematicis one of a dimensionless
constant.

n,2,2m,41,81and ¢, the ubiquitous numbers of fundamental physics. Any proposed
fundamental theory must explain and incorporate these values within its theory:

1) &, the catalyst of structure and the creation of a new constant, the Planck circumference, ®
= |p*n (the Planck length times pi)

2) 2, the ratio between the reduced Planck constant and half of the reduced Planck constant,
(“2h) =h/2

3) 2m, the ratio between the Planck constant h and the reduced Planck constanth, (h =h/2n)
4) 4m, as the combination of 2 and 2, in the inverse fine structure constant schematic
5) The 87 in Einstein’s gravity equation inherent in the 13/12 schematic, 2t*2*2.

6) The redundancy of c in the 13/12 schematic as the foundation of Einstein’s mass/energy
conversion, i.e., E= m(c?). [9]

7) The expression ¢ found in fundamental expressions. And also, in the Newtonian constant of
Gravitation derivation within the 13/12 schematic.



13/12 Schematic

NC = New Constant, NCR = New Constant Ratio

(Symbol) | Proton mass* constant
mo 1.672503106 x10%
mp/me__ |1836.022569* ratio
Electron mass constant
me 9.109382065 x10°%!
ot 137.0359996 ratio
New Constant 4 constant
NCe 6.647437236 x10*
NCR3 10.03224887 ratio
Planck constant constant
h 6.626068909 x10°* |
2n 6.283185307 ratio
Red. Planck const, constant
h 1.054571620 x10°*
2 2 ratio
'z Red. Planck const. constant
%h 5.272858100 x107%°
2h/®  1.038499006 ratio
Planck circumference constant
® 5.077383865 x10*°
'x 3.141592654 ratio
f Planck length constant
;llo 1.616181480 x10°%°
ic 299792458 ratio
' Planck time constant
itp 5.391001321 x10#
< 299792458 ratio
New constant 3 constant
NCs 1.798244414 x10%?
INCR; __110.50071140 ratio
New constant 2 constant
NG 1.712497702 x10°5?
2 2 ] ratio
New constant 1 | constant
NG, 8.562488511 x10%* |
NCR; 1.052566740 . ratio
Democritean unit constant
Y 8.134865168 x10°**




Constants derived from the Democritean unit Y’ and their respective ratios



Democritean unit, Y’ NIST 2014 CODATA value: not recognized
U-theory value: 8.134865168 x10°>*

Proton mass

mp 1.672503106 x10°%"
mp/me |1836.022569
Electron mass

me 9.109382065 x10°**
al 137.0359996

New Constant 4
NC4 6.647437236 x10*?
NCR; [10.03224887
Planck constant

h 6.626068909 x10**
2n 6.283185307

Red. Planck const,
h 1.054571620 x10°*
2 2
!4 Red. Planck const.
¥h 5.272858100 x10%°
“h/@® 11.038499006

Planck circumference
® 5.077383865 x10%*°

i 3.141592654

Planck length
Ip 1.616181480 x10°**
C 299792458

Planck time
tp 5.391001321 x10°*
c 299792458

New constant 3
NCs 1.798244414 x10°*? |

NR; 10.5007114 1|
New constant 2

NC; 1.712497702 x10°**

2 12

-

New constant 1
NC; 8.562488511 x10°* |
NCR; 11.05256674

Democritean unit

l\" 8.134865168 x10°* LY

Democritean unit Y’ defined as the indivisible particle from which all of creation is comprised.




New Constant 1, NC, NIST 2014 CODATA value: (not recognized)
U-theory value: 8.562488511 x10°%*

Proton mass

mp 1.672503106 x10%7
mp/me |1836.022569
Electron mass

me 9.109382065 x10°*!
at 137.0359996

New Constant 4
NCs 6.647437236 x10°*°
NCRs  110.03224887
Planck constant

h 6.626068909 x10**

2n 6.283185307

Red. Planck const,
h 1.054571620 x10%
2 2

: Red. Planck const.
%h 5.272858100 x107°
Ah/® 11.038499006

Planck circumference
® 5.077383865 x10**

T 3.141592654

Planck length

Ip 1.616181480 x10%

C 299792458

Planck time
tp 5.391001321 x10*
C 299792458

New constant 3 1.
NCa 1.798244414 x10'%? ‘ 0
NCR; 1 10.5007114 5
New constant 2 2
NGC; 1.712497702 x10°% 5| = NC; = 8562488511 x10°*
2 2 6 i
New constant 1 6
N 8.562488511 x10%* | 7
NCR; 11.05256674 1.052! 4
Democritean unit *
Y 8.134865168 x10** | | Y

New constant 1 defined as 1.05256674 Democritean Y units
(1.05256674) * (8.134865168 x10**) = NC; = 8.562488511 x10>*




New Constant 2, NC;
Proton mass
mp 1.672503106 x10°%7
mp/me (1836.022569
Electron mass
me_ 9.109382065 x10**
ot 137.0359996
New Constant 4
NCs 6.647437236 x10°*
NCR; 110.03224887
Planck constant
h 6.626068909 x10**
(27 6.283185307
Red. Planck const.
1.054571620 x10°*
2 2
: Red. Planck const.
%h 5.272858100 x10°
Y:h/® |1.038499006
Planck circumference
® 5.077383865 x10°7°
i 3.141592654
Planck length
p 1616181480 x10°**
c 299792458
Planck time
to 5.391001321 x10°*
C 299792458
New constant 3 2.
NG 1.798244414 x10°? 1
NCR: _110.5007114 0
; New constant 2 5
NGC; 1.712497702 x103? 1
2 2 [2] 3
New constant 1 3
Cy 8.562488511 x10™** b 4
NCR; |1.05256674 1.052 8
| Democritean unit .
Y 8.134865168 x10°* b i

NIST 2014 CODATA value: not recognized
U-theory value: 1.712497702 x10°%?

New constant 2 defined as 2.10513348 Democritean Y’ units
(2.10513348) * (8.134865168 x10™*) = NC; = 1.712497702 x10**

10

10



New Constant 3, NG; NIST 2014 CODATA value: Not recognized
U-theory value: 1.7982444414 x10?

Proton mass
mp 1.672503106 x10%

mp/me 11836.022569
Electron mass

me 9.109382065 x10°**
ol 137.0359996

New Constant 4
NCs 6.647437236 x10'**
NCR; 110.03224887
Planck constant

h 6.626068909 x10*
2n 6.283185307

Red. Planck const.
h 1054571620 x10°*
2 2
'2 Red. Planck const.
%h 5.272858100 x10**
Y“sh/® 11.038499006

Planck circumference
® 5.077383865 x10°%

n 3.141592654

Planck length
Ip 1.616181480 x10°*°
c 299792458
Planck time
tp 5.391001321 x10°**
c 299792458
New constant 3 2
NC;__ |1.798244414 x10°%? 2
NCR; | 10.5007114 n0.s0/ 1
New constant 2 ” 0
NC;  11.712497702 x10°%* 5
2 2 [ 213
New constant 1 9
NC; 8.562488511 x10°%* * 9
NCR; _|1.05256674 052, 1
Democritean unit " l 3
Y 8.134865168 x10°% W |

New constant 3 defined as 22.10539913 Democritean Y’ units
(22.10539913) * (8.134865168 x10'%) = NC; = 1.7982444 x10'%

11

11



Planck time, t, NIST 2014 CODATA value: 5.39116 (13) x10*
NIST 2006 CODATA value: 5.39124 (27) x10™*

Proton mass U-theory value: 5.39110 x10*
1.672503106 x10%7 { uncertainty limits in parenthesis |

1836.022569
Electron mass
9.109382065 x10°3!
3 137.0359996

New Constant 4

NCs 6.647437236 x10*
NCR; 110.03224887

Planck constant

h 6.626068909 x10**
2n 6.283185307

Red. Planck const.

h 1054571620 x10°*#
2 2

2 Red. Planck const.
%h 5.272858100 x10°%°
§2Lh/ @ 11.038499006

Planck circumference
® 5.077383865 x10°*
|7 3.141592654

,L;E

B

R

; Planck length
lIp_ 1.616181480 x10*
c 299792458
Planck time
tp 5.391001321 x10°*
c 299792458 el s
New constant 3 6
NC; _ [1.798244414 x10™ * 2
NCR; 110.5007114 11050 7
New constant 2 " 0
NC; 1.712497702 x10°%* 3 |= tp= 5.39110032 x10*
2 [ 3:] %
New constant 1 9
NC, 8.562488511 x10°* | ot 4
‘NCR; 1.05256674 052 1
l Democritean unit . 9
Y 8.134865168 x10°* Y

Planck time constant defined as 6.627031941 x10* Demacritean Y’ units. (6.627031941 x10%) * (8.134865168 x10%) =
tp = 5.39001132 x10-44 (7]

12




Planck length, Ip
Proton mass
mg 1.672503106 x10°*’
mn[mg 1836.022569
Electron mass
Mme 9.109382065 x10°**
ol 137.0359996
New Constant 4
NC. _ |6.647437236 x10°**
NCRs  [10.03224887
Planck constant
h 6.626068909 x10*
2n 6.283185307
Red. Planck const.
h 1.054571620 x103*
2 2
'z Red. Planck const.
%h 5.272858100 x10*° |
“h/® (1.038499006
Planck circumference
® 5.077383865 x10°*
p13 3.141592654
Planck length
Ip 1.616181480 x10°*°
c 299792458 [ c] 1
Planck time 9
tp 5.391001321 x10°** e 8
c 299792458 Lels
New constant 3 7
NCy 1.798244414 x10%2 . 3
NCR, |10.5007114 l10.50] 4
New constant 2 » 1
NC; 1.712497702 x10°%3 9
2 2 L21] s
'New constant 1 8
NC, 8.562488511 x10°% ¥
NCR; 1.05256674 1.052
Democritean unit .
Y 8.134865168 x10°% X

NIST 2014 CODATA value: 1.616229 (38) x10%°
NIST 2006 CODATA value: 1.616252 (81)x10%
U-theory value: 1.616181 x10°%

=1y =1.616181 x10%

Planck length defined as 1,986734195 x10** Democritean Y' units,
(1.986734195 x10%) * (8.134865168 x10*) = Ip = 1.616181 x10* (7}

13
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Planck circumference, ® = lp*n

Proton mass

mp, 1.672503106 x10°*7
mp/me |1836.022569
Electron mass
Me. 9.109382065 x10*
a’ 137.0359996
New Constant 4
NCa 6.647437236 x10°#
NCRs 110.03224887
Planck constant

6.626068909 x10*

6.283185307

Red. Planck const.

h

2n

h 1.054571620 x10°*
2

%h

2
4 Red. Planck const.
5.272858100 x10°**
h/@ | 1.038499006
Planck circumference
® 5.077383865 x10°*
B 3.141592654 | x|
| Planck length
Ip 1.616181480 x10** * 6
c 299792458 L] 2
Planck time B
tp 5.391001321 x10°** * 1
c 299792458 Lel s
New constant 3 0
NCy 1.798244414 x10? ¢ 9 |
NCR; |10.5007114 10.50 5
New constant 2 * 5
INC; |1.712497702 x10°%* 1
2 2 [ 2] =
' New constant 1 |
NC; 8.562488511 x10>* | s ‘
INCR; |1.05256674 1.052
i Democritean unit *
Y’ 8.134865168 x10°* ¥

NIST 2014 CODATA value: (undefined)
NIST 2006 CODATA value: (undefined)
U-theory value: 5.077383865 x10 **

[ ® =Ip*n =5.077383865 x10**

Planck circumference defined as 6.241509551 x10** Democritean Y' units,
(6.251509551 x10'%) * (8.143865168 x10**) = ® = Ip*n = 5.077383865 x10 ™ [4]{7]

14
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Half reduced Planck constant, h/2  NIST 2014 CODATA value: 5.272859001 x10°%*

Proton mass
Mg 1.672503106 x10%
mg[mg 1836.022569
Electron mass
me___19.109382065 x10°%!
ol 137.0359996
New Constant 4
NC:  16.647437236 x10°%
NCR3;  10.03224887
Planck constant
h 6.626068909 x10'*
2n 6.283185307
Red. Planck const.
h 1.054571620 x10°*
2 2
'z Red, Planck const.
%h 5.272858100 x10**
V:h/® |1.038499006 [1.038
Planck circumference
® 5.077383865 x10°% *
i3 3.141592654 I 14 ] 6.
Planck length 4
Ip 1.616181480 x10°** e 8
c 299792458 [ e |1
Planck time 8
tp 5.391001321 x10* 0
c 299792458 ¢ |1
New constant 3 4
NCs 1.798244414 x10°%? : 6
NCR; _|10.5007114 10.50/ 5
New constant 2 “ 8
NG, 1.712497702 x10%3
2 2 L 2]
New constant 1
NGy 8.562488511 x10** ¢
NCR; 11.05256674 11.052
Democritean unit »
iy’ '8.134865168 x10™** Y

NIST 2006 CODATA value: 5.272858141 x10**
U-theory value: 5.272858101 x10%*

= h/2 = %h = 5.272858101 x10'%

Half of the reduced Planck constant defined as 6.481801465 x10™ Democritean Y’ units.
(6.481801465 x10™) * (8.134865168 x10™) = h/2 = %h = 5272858101 x10™ [7]

15
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NIST 2014 CODATA value: 1.054571800 (13) x10-*
NIST 2006 CODATA value: 1.054571628 (53)x10*

Reduced Planck constant, h
Proton mass
mp__11.672503106 x10°"
mp/me|1836.022569
Electron mass
Me 9.109382065 x10*!
at 137.0359996
New Constant 4
NCa 6.647437236 x10**
NCR;  |10.03224887
Planck constant
h 6.626068909 x10*
2n 6.283185307
Red. Planck const.
h 1.054571620 x10'*
2 2 | 2|
'4 Red. Planck const.
%h 5.272858100 x10°% .
14h/® |1.038499006 l1.038|
Planck circumference 1.
® 5.077383865 x10** al 2
I 3.141592654 n l 9
Planck length 6
Ip 1.616181480 x10°* e 3
c 299792458 [c] s
Planck time 0
tp 5.391001321 x10°* 4 2
c 299792458 lc | 3
New constant 3 19
NC; 1.798244414 x10'%? »
NCR, |10.5007114 10.50 |
New constant 2 .
NC; 1.712497702 x10°53
2 2 [2 ]
New constant 1
NC; 8.562488511 x10%* | *
NCR; |1.05256674 1.052 |
Democritean unit | = |
Y 8.134865168 x10% | || Y’

1

U-theory value: 1,054571619 x10*

=h= 1.054571619 x103*

Reduced Planck constant defined as 1.29636023 x10** Democritean Y' units
(1.29636023 x10%) * (8.134865168 x10*) =h = 1.054571619 x10* [7]

16
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Planck constant, h NIST 2014 CODATA value: 6.62607004 0(81) x10-*
NIST 2006 CODATA value: 6.62606896 (33) x103*

Proton mass U-theory value: 6.62606890 9 x10°*
mp__ 11.672503106 x10°%
mp/me [1836.022569
Electron mass
Me 9.109382065 x10°*
al 137.0359996
New Constant 4
NCs 6.647437236 x10*
NCRs__ 110.03224887
Planck constant
h 6.626068909 x10°*
2n __ 16.283185307 [ 22 ] s
Red. Planck const, 1
h 1.054571620 x10'* » 4
2 2 (2] s
2 Red. Planck const. 2
¥%h 5.272858100 x10°*° ’ 7 = h = 6.62608903 x10*
“h/® [1.038499006 |1.038. 1
Planck circumference 9
® 5.077383865 x10%* - 4
x__ 13.141592654 [z | s
Planck length »
lip 1.616181480 x10°* .
[ 1299792458 | |l _¢
Planck time
tp 5.391001321 x10* i
c 299792458 g
New constant 3
NCs 1.798244414 x10°%° s
}NCR; 10.5007114 10.50 |
NC2 1.712497702 x10°%3
2 2 |
New constant 1
NG, 8.562488511 x10** o
NCR; |1.05256674 11.052
Democritean unit | *
Y 8.134865168 x10% | |_ Y’

Planck constant defined as 8.145271945 x10" Democritean Y' units
(8.145271945 x10'%) * (8.134865168 x10*) = h = 6.62608903 x10* (7]
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New Constant 4, NC, NIST 2014 CODATA value: not recognized

U-theory value: 6.647437236 x10'*

ol

Proton mass
m& ! 57Z§Q§!Q§ 2519-27
mp/me_1836.022569
Electron mass
me___9.109382065 x107%! |
ot 137.0359996
New Constant 4
NCa 6.647437236 x10**
NCR: _ 10.03224887 [10.03
Planck constant
h 6.626068909 x10** "
- . 07 |2z | s
Red. Planck const. 1
h 1.054571620 x10°* ™ 7
2 2 I 2 1
' Red. Planck const. 5
%h 5.272858100 x10°% | 3 3 | = NCs = 6.647437236 x10F
V:h/® 1.038499006 1.038 9
Planck circumference 5
® 5.077383865 x10%° b 2
- 3.141592654 x| o7
Planck length 20
Ip 1.616181480 x10°* >
c 299792458 L c |
Planck time
tp 5.391001321 x10™% —
c 299792458 | ¢ |
New constant 3
NC: 1798244414 x10°%? e
NCR;  10.5007114 10.50/
New constant 2 e
NG, 1.712497702 x10°%?
2 2 L2 |
New constant 1
NC,  8.562488511x10°* =
NCR;  1.05256674 11052
Democritean unit >
Y 8.134865168 x10°> Y

New constant 4 defined as 8.171539527 x1020 Democritean Y' units
(8.171539527 x10%) * (8.134865168 x10%) = NCA = 6.647437236 x10°¥

18



Electron mass, m.

Proton mass
1.672503106 x10%7

1836.022569

Electron mass
9.109382065 x10°**

NIST 2014 CODATA value: 9.10938356 (11) x10°*!
NIST 2006 CODATA value: 9.10938215 (45) x10°%*
U-theory value: 9.10938206 x10°*

= me=9.10938206 x10 %

Me,
a®  1137.0359996 137.0
New Constant 4
NC. 6.647437236 x10** .
|NCR3 10.03224887 l10.03
Planck constant
h 6.626068909 x10** »
oo
27 6.283185307 2 | 1.
Red. Planck const. 1
h 1.054571620 x10* » 1
2 2 [2 1 9
2 Red. Planck const. 7
%h 5.272858100 x10°*° * 9
vh/® 11.038499006 L.o3g s
Planck circumference 0
® 5.077383865 x10°* d 8
n 3.141592654 l x| 7
Planck length 23
Ip 1.616181480 x10°% v:
c 299792458 ¢
Planck time
tp 5391001321 x10* .
c 299792458 Lc |
New constant 3
INgi 1 72&255514 Elgil | *
NCR; ! 10.5007114 0.50
New constant 2 2
NC 1.712497702 x10°%? '
2 2 [ 2 |
New constant 1
INC, 8.562488511 x10°% s
NCR;, _|1.05256674 052!
Democritean unit Ly ‘
Y 8.134865168 x10>* B

Electron mass defined as 1.119795087 x10”’ Democritean Y’ units
(1.119795087 x10%) * (8.134865168 x10%) = me = 9.109382065 x10* (7]
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Proton mass, m,

NIST 2014 CODATA value: 1.672621898 (21) x10%
Drs. Pohl, Antognini value: not determined
U-theory value: 1.672503106 x10%’

=1.672503106 x10%’

| Proton mass
mp _ 11.672503106 x10% B ,
mp/me |1836.022569 (1836
‘ Electron mass *
me 9.109382065 x103! B
ot 137.0359996 ol |
New Constant 4
NC. |6.64743723673 *
NCR; | 10.03224887 10.03
Planck constant
h | 6.626068909 x10* | *
2n | 6.283185307 L2 2.
' Red. Planck const. 0
h 1.054571620 x10* *+ 5
2 12 | 21 s
2 Red. Planck const. 9
¥%h 5.272858100 x10** N -
:h/® | 1.038499006 1.038| 9
Planck circumference 0
® 5.077383865 x10°*" s
3.141592654 Lzl 2
26

&
|
1
|
|
|

- Planck length

Ip 1.616181480x10% | *

C 1299792458 L € |
Planck time ‘

tp 5.391001321 x10* | *

299792458 ¢ |
New constant 3 |

NGs 1.798244414 x10°? .

'NCR;  10.5007114 10.50
New constant 2 ¥

NC; 1.712497702 x10°* .

2 2 2
New constant 1

NG, 8.562488511 x10°* | __*

NCR; _ 1.05256674 | 11.052
Democritean unit s

L | 8.134865168 x10** | Y

20




Constants derived solely by dimensionless ratios
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Planck momentum, MOp

Proton mass |

22

NIST CODATA value: 6.52485
U-theory value: 6.52508

mp 1.672503106 x107%7 |
mp/me . 1836.022569 ‘
Electron mass
me 9.109382065 x10°**
o 137.0359996
New Constant 4
NC. 6.647437236*
NCR3 10.03224887
Planck constant
h 6.626068909 x10**
27 6.283185307
Red. Planck const.
h 1.054571620 x10%*  m—
2 2 M 2]
2 Red. Planck const.
%h 5.272858100 x10** o
Vih/® _ 1.038499006 1 1.038
Planck circumference =MOp = 6.52508
® 5.077383865 x10* * |
It 3.141592654 J EJ
Planck length
Ip 1.616181480 x10%®
C 299792458
Planck time
tp 5.391001321 x10*
(C 299792458
New constant 3
NC: 1.798244414 x10°
NCR; 10.50071140
New constant 2
NG 1.712497702 x10>*
2 2
New constant 1
NG, 8.562488511 x10°*
NCR; 1.052566740
Democritean unit
1y’ 8.134865168 x10>*




Planck energy, Ep NIST CODATA value: 1.9561 x 10°
U-theory value: 1,9561 x10°

Proton mass
Mp 1.672503106 x10%7

mp/me_[1836.022569
Electron mass
9.109382065 x10°!
137.0359996

New Constant 4
[NCs 6.647437236%
NCR: _ 110.03224887
Planck constant

h 6.626068909 x10
r 6.283185307

Red. Planck const.

Q.:-LB

h 1.054571620 x10* .
2 2 2 |1,
2 Red. Planck const. 9
%h 5.272858100 x10%° | * 5
V:h/® 11.038499006 h.038 6
Planck circumference 1
® 5.077383865 x103° ; ¥ 7 | = Ep=1.9561x10°
1 13.141592654 x| o
Planck length 2
hp 1.616181480 x10°%° : * 8
c 299792458 c] ¢
Planck time
tp 5.391001321 x10™*
c 299792458
New constant 3

NCsy 1.798244414 x10°%?
NCR; 110.5007114

New constant 2
NC; 1.712497702 x10° 53
2 2

New constant 1
NC; 8.562488511 x10>*
NCR;  11.05256674
Democritean unit
Y 8.134865168 x10°%*
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Planck mass, mp

Proton mass

NIST 2014 CODATA value: 2.176470 (51) x 10®
NIST 2006 CODATA value: 2.17644 (11) x10°*®
U-theory value: 2.1765329732 x10°

Mo 1.672503106 x10%’ ’
mp/me 1836.022569
Electron mass
Mme 9.109382065 x103*
ol 137.0359996
New Constant 4
NCs 6.647437236%°
NCR;  10.03224887 41
Planck constant !
h 6.626068909 x10** |
27 6.283185307
Red. Planck const.
'h 1.054571620 x10 * =
12 - P
2 Red. Planck const.
 %ih 5.272858100 x10*
) 1.038499006 S
Planck circumference
® _ 5.077383865x10% |
n 3.141592654
Planck length '
Ip 1.616181480 x10°**
|C 299792458
! Planck time
'tp 5.391001321 x10™*
C 299792458
New constant 3
NCs 1.798244414 x10*?
NCR;  10.5007114 _
New constant 2
NG 1.712497702 x10°*
2 2 e =t
New constant 1
‘NG, 8.562488511 x10>¢
NCR;  1.05256674
- Demaocritean unit
) if 8.134865168 x10**

l

"
O w o 00O U UL

mp = 2.1765329732 x10°®
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Inverse fine structure, o'!

Proton mass

l

|

mp 1.672503106 x10%’
mo/me [1836.022569
Electron mass
Mme 9.109382065 x10! |
o’ 137.0359996 |
New Constant 4 \
NC:  6.647437236™% ]
NCRs__|10.03224887 |
Planck constant
h  6.626068909 x10* |
2m | 6.283185307 1
Red. Planck const. |
h 11.054571620 x10°* _ ,
2 |2 2]
' Red. Planck const.
¥%h 5.272858100 x10% o |
Vsh/® |1.038499006 1.038)
Planck circumference
® | 5.077383865 x10*" W
7 |3.141592654 n |
Planck length |
Ip 1.616181480 x10** '
c 299792458 |
Planck time '
tp 15.391001321 x10* *
C 1299792458
New constant 3
NCs 1.798244414 x10°° e
NCR:2 I 10.5007114 10.50
' New constant 2 .
NG, 1.712497702 x10** D
2 (2 12 |
New constant 1
NC; 8.562488511 x10°*
NCR; 1.05256674
Democritean unit
Y 8.134865168 x10>*

NIST 2014 CODATA value: 137.035999139(31)
NIST 2006 CODATA value: 137.035999679(94)
U-theory value: 137.035999605

= ol =137.035999605
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Quantum of circulation, h/2m.  NIST 2014 CODATA value: 3.6369475486(17) x10-4

NIST 2006 CODATA value: 3.6369475199(50) x10-4
Proton mass U-theory value: 3.6369475221 x10-4
mp 1.672503106 x10°*7
mp/me |1836.022569
Electron mass
me 9.109382065 x10°™*
o' 1137.0359996 | 1370 1/
'New Constant ‘ v 7
‘NC4 6.647437236* ‘ | '8
NCR:  10.03224887 110.03 4
Planck constant v 1.]
h 6.626068909 x10'* Jpey— 0 =h/2me
2n 6.283185307 2n! 6. ||l2n! 9
Red. Planck const. 5| » 3 ’
h 1.054571620 x10°** 2 ' 8
2 2 5 1. 2.1 9
'/2 Red. Planck const. h: 0 + =
%h |5.272858100 x10* 8 -,
V:h/® |1.038499006 1038 1| |l1.038 |
'Planck circumference 6
® 5.077383865 x10* 9
19 3.141592654 6
Planck length
Ip 1.616181480 x10°™
C__ 1299792458
 Planck time
tp 15391001321 x10“
C 299792458
New constant 3
NC: _ |1.798244414 x10%2
NCR:; _10.5007114
New constant 2
NC; 1.712497702 x10%*
2 2
New constant 1
NC:  8.562488511 x10**
NCR:  1.05256674
Democritean unit
Y 18.134865168 x10°**
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NIST 2014 CODATA value: 2.4263102367(11) x10™**
NIST 2006 CODATA value: 2.4263102175(33) x10**

Compton wavelength, A¢

— e

Mp

1.672503106 x10°%’

Proton mass

mp/me 1836.022569

Electron mass

0 S

U-theory value: 2.4263102201 x10*

'me____ 9.109382065 x10°*" o
o _ 137.0359996 '5 1370 |
; New Constant 4 ] ‘
?Nc‘; 6.647437236 | _* |
INCRs__10.03224887 [ 10.03] |
f Planck constant .
h 6.626068909 x10* = b=
21 6.283185307 | 2n 1 | 22 ] 1.
' Red. Planck const. | 1
h 1.054571620 x10%* | _* W
2 2 ) L2 | L 2 | 9
%2 Red. Planck const. 7
%h 5.272858100 x10°* . * 3
/@ 1.038499006 1.038 11.038/ 5
; Planck circumference 0
® 5.077383865x10% | * 8. ¥ 8
|n 3.141592654 a1 L) “7
| Planck length | 4 23
Ip 1.616181480 x10°* + 5|+ * e
C 299792458 VL& | 2 ' o +lc | = A
Planck time 71
tp 5.391001321 x10* A '
c 299792458 l_¢c 19 L & ]
New constant 3 4
NC;  1798244414x10% = _* *
NCR; _ 10.5007114 1050 | [10.50]
New constant 2 | *
NC; 1712497702 x10% B
2 . 2] .2
New constant 1
NC; 8562488511 x10°* * _w
NCR; _ 1.05256674 1.052 | 1.052

Democritean unit
8.134865168 x10™**




Compton wavelength, A¢

NIST 2014 CODATA value: 2.4263102367(11) x10*?
NIST 2006 CODATA value: 2.4263102175(33) x10°*
U-theory value: 2.4263102201 x10*

Via Inverse

| Proton mass
'mp 1.672503106 x10%7
‘mp/me 1836.022569 !

Electron mass
‘Me 9.109382065 x10*!
o’ 137.0359996 ~|137.0;
‘ New Constant 4
NCa 6.647437236 L
NCR;__10.03224887 | 110.03

Planck constant
h 6.626068909 x10*

27T 6.283185307
Red. Planck const.

h 1.054571620 x10

2 2

|
l

2 Red. Planck const.

%h__ 5.272858100 x10°*

¥h/® 1.038499006

Planck circumference |

® 5.077383865 x10*

Ko 3.141592654 !

|
Planck length 1

Ip 1.616181480x10% | |

C__ 299792458 ¢
Planck time

tp 5.391001321 x10'#

c 299792458

‘ New constant 3
NG; 1.798244414 x10*

NCR; _10.5007114

New constant 2
NC; 1.712497702 x10°%

2 2

—_—

; New constant 1
NG, 8.562488511 x10>*

'NCR; _1.05256674

Democritean unit
Y 8.134865168 x10°*

1 = 2.426310222 x10'"?
4.121484512 x10**

R R B S R N

(=
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Proton rms charge radius

mp

Proton mass
1.672503106 x10%7

NIST 2014 CODATA value: 8.751 (61) x10™*®
Drs. Pohl, Antognini value: 8.4087 (39) x10%¢
U-theory value: 8.412952475 x107%¢

NCR; _ 1.05256674

YI

Democritean unit
8.134865168 x10>*

me/me_1836.022569 | | 1836,
Electron mass b5
me 9.109382065 x10°* , 3
o’ 137.0359996 | Lot |2 ‘
New Constant 4 | * 9
INCa__ 6.647437236™% 4]
'NCR;__ 10.03224887 110.03 | 0
| Planck constant * 2|
h 6.626068909 x10°** l 5 |
2m 6283185307 |2z | 2n | 3]
Red. Planck const. I 2 2
h 1.054571620x10* | * 5. ¥ 5
2 2 2 |1 | L2 ]
'2 Red. Planck const. 3 \
bAL 5.272858100 x10°** 2 S _*
Vih/® 1.038499006 7 11.038 2| + 1038
Planck circumference 4 8
® 5.077383865 x10** 1 - 8
n 3.141592654 24+ | + 6
Planck length 3 7
Ip 1.616181480 x10°* ;2 8
C 299792458 c |6 |
Planck time 1
tp 5.391001321 x10* 8.
C 299792458 1
New constant 3 B
NCs 1.798244414 x10**
NCR; 10.5007114
New constant 2
NC,  1.712497702 x10°53 L
2 2 &
New constant 1
NG 8.562488511 x10**
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Bohr magneton, ps

Proton mass
mp 1.672503106 x10*” |
mp/me _ 1836.022569
Electron mass ‘

Ime 9.109382065 x10°**
ot 137.0359996
New Constant 4

NCs __ 6.647437236 1

NCR; __ 10.03224887 |

Planck constant

h 6.626068909 x10*
2% 6.283185307

| Red. Planck const.
h 1.054571620 x10
2 2

' Red. Planck const.
Yih 5.272858100 x10**

h/®  1.038499006

NIST 2014 CODATA value: 927.4009994(57) x10®
NIST 2006 CODATA value: 927.400915(23) x10%®
U-theory 2006 value: 927.400929 x10%

|[2

*

| '.
= Mg =927.4009296 x10™°

Planck circumference
;@ 5.077383865 x10*°

T 3.141592654
Planck length
Ip 1.616181480 x10*"
IC 299792458
Planck time
tp  5.391001321 x10*
{o 299792458

1.038—7 1.038

New constant 3

NG; 1.798244414 x10**

NCR: 10.50071140
New constant 2
NG, 1.712497702 x10°°*
2 -
New constant 1
NC: 8.562488511 x10°*
NCR; 1.052566740
Democritean unit

Y 8.134865168 x10**

1.
1
1
9
7
9
5
0
* 8
Tt 7

|
IT
|
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Electron energy, mec’
_E=mc?

NIST 2014 CODATA value: 8.18710565 (10) x10*¢
NIST 2006 CODATA value: 8.18710438 (41) x10**

Proton mass U-theory value: 8.18710430 6 x10**
mp 1.672503106 x10%’
'mp/me 11836.022569
| Electron mass
‘me 9.109382065 x10**
o' |137.0359996 [ o]
New Constant 4
NCa 6.647437236* || *
NCR: _110.03224887 | 1 10.03]
‘ Planck constant
h 6.626068909 x10* A
27 6.283185307 || 2m | 1.
Red. Planck const. 1
h 1.054571620 x10* * 1
2. 12  MHl.2]®
2 Red. Planck const. 7
%h 5.272858100 x10°*° e S 9
Y:h/® [1.038499006 1.038, 5
| Planck circumference 0
® 5.077383865 x10* o 8
‘13181592654 x| 7
| ' Planck length a3
Ip 11.616181480 x10°% * B
c__ 299792458 L ¢ | ¢ |
Planck time | =8.187104306 x101*
tp_ 5.391001321 x10™* ¥ * .
C 299792458 C J ¢
' New constant 3
NG 11.798244414 x10°** _
NCR; 10.5007114  10.50
| New constant 2 ¢
NC,  1.712497702 x10°%} N
2 2 L2 |
New constant 1
NC; 8.562488511 x10>* "
NCR; _ 1.05256674 1.052|
‘Democritean unit | =+
Y ' 8.134865168 x10°* Y
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Elementary charge, e

Proton mass ]
'mp___ 1672503106 x10%7 |
'mp/me 1836.022569
Electron mass
‘me 9.109382065 x10**
ot 137.0359996
New Constant 4
NCa 6.647437236* )
NCR;  10.03224887 |
Planck constant i
h 6.626068909 x10°*
27 6.283185307 |
Red. Planck const. |
h 1.054571620 x103 '
2 2 |
2 Red. Planck const. |
¥h 5.272858100 x10°**
Ah/® 1.038499006 |
| Planck circumference |
; ® 5.077383865 x10* !
g 3141592654 l
Planck length I
Ip 1.616181480 x10%° |
ic 299792458 |
‘ Planck time '
‘tp 5.391001321 x10°* |
'C 299792458 |
New constant 3
NC:  1.798244414 x10°*

'NCR; _10.5007114

New constant 2

NG, 1.712497702 x10>*
2 2

' New constant 1

'NC, ___ 8.562488511 x10°5*
INCRy _1.05256674

[ Democritean unit

Y 8.134865168 x10°%*

IF

NIST 2014 CODATA value: 1.6021766208 (98) x10*®
NIST 2006 CODATA value: 1.602176487(40) x10™*°
U-theory value: 1.602176511 x10**

=1.602176511 x10**
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Planck temperature, Tp

Proton mass
'mp 1.672503106 x10%’
'mp/me_1836.022569
’ Electron mass
‘me 9.109382065 x10*'
g 137.0359996 |
New Constant f
'NCa 6.647437236*

'NCRs _10.03224887
Planck constant
h 6.626068909 x10*

2m_ 6.283185307
i Red. Planck const.

NIST 2014 CODATA value: 1.4168808(33) x10*
NIST 2006 CODATA value: 1.416785(71) x10*
U-theory value:1.41684693 x10*

h 1.054571620 x10* .
2 2 2T =1
[ ' Red. Planck const. ¥ 9
' %h 5.272858100 x10'* 5
%h/® 1.038499006 1.038 6 |
Planck circumference 1 |+ K'= 1.41684693 x10*
|® 5.077383865 x10'* ¢ 7 ‘
| & 3.141592654 l_z | o
i Planck length 2
lIp. 1.616181480x10% | * 8
C 299792458 l¢c | @
Planck time '
tp 5.391001321 x10°*
C__ 299792458

New constant 3
NCs 1.798244414 x10?

NCR;  10.5007114
! New constant 2
NG, 1.712497702 x10°>*

2 2

New constant 1
NC; 8.562488511 x10**

NCR: 1.05256674
Democritean unit
Y 8.134865168 x10>*

where: K is the Boltzmann constant =
1.38065048 x10%*
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Atomic unit of length, ao

Proton mass
mp 1.672503106 x10%
mp/me 1836.022569
Electron mass
me 9.109382065 x10*!
a’ 137.0359996
New Constant 4
NCs 6.64743723673°
NCRs__ 10.03224887
Planck constant
6.626068909 x10*

2 6.283185307 |
Red. Planck const.
h 1.054571620 x10°*
2 2
‘2 Red. Planck const.
¥ih 5.272858100 x10**
'sh/® 1.038499006 -
Planck circumference
® 5.077383865 x10*

T 3.141592654
Planck length
Ip 1.616181480 x10°**
C 299792458
Planck time
tp 5.391001321 x10*
C 299792458

New constant 3

NCa 1.798244414 x10**
NCR; _ 10.5007114
New constant 2
NG, 1.712497702 x10°*3
2 2

New const_ant 1
NC; 8.562488511 x10*

NCR:  1.05256674

Democritean unit
Y’ 8.134865168 x10°*

Lk ey =R NO O

o

NIST 2014 CODATA value: 0.52917721067 (12) x10*°

NIST 2006 CODATA value: 0.52917720859 (36) x10*°
U-theory value: 0.52917720887 x10°*°

A

0

*
»
NP YU nE L Lnune W

PO o

=0.52917720887 x10*°
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Atomic unit of momentum, h/a,

Proton mass
mp 1672503106 x10*’
mp/me {1836.022569
Electron mass
Mme 9.109382065 x10*
at 137.0359996
New Constant 4
NCs 6.647437236™
NCR: [10.03224887
Planck constant
h 6.626068909 x10*
2n 6.283185307
Red. Planck const.
h 1.054571620 x10*
2 2
' Red. Planck const,
%h 5.272858100 x10*°
¥zh/® |1.038499006
Planck circumference
® 5.077383865 x10'*°
b1 3.141592654
Planck length
lp 11616181480 x10°%°
C 299792458
Planck time
tp 5.391001321 x10*
c 299792458
New constant 3
NC3 1.798244414 x10°%?
NCR; |10.5007114
New constant 2
NG; 1.712497702 x10°**
2 2
New constant 1
NC, 8.562488511 x10**
NCR; | 1.05256674
Democritean unit
Y 8.134865168 x10°%

NIST 2014 CODATA value: 1.992851882 (24) x10**
NIST 2006 CODATA value: 1.992851565 (99) x10%#
U-theory value: 1.992851548 x10'**

I (1'1 |
10.03
A
- -
= h/ae = 1.992851548 x10°**
®
+
| E§ 50 l
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hineVs NIST 2014 CODATA value: 4.13566766 2 (25) x10*°
NIST 2006 CODATA value: 4.13566733 (10) x10°°

Proton mass ] U-theory value: 4.13566723 35 x10°**
mp 1.672503106 x10%7
mp/me|1836.022569

Electron mass
me 9.109382065 x10**

ol 137.0359996

New Constant 4
NCs  |6.647437236°
NCR; 110.03224887

Planck constant
h 6.626068909 x10** |
2n_ |6.283185307 [ 2z ]

Red. Planck const.

h 1.054571620 x10°* -
2 2 (2]

: Red. Planck const.

%h __ |5272858100x10% 4
Y2h/® [1.038499006 1.03

Planck circumference *

® 5.077383865 x10°** ®

X 3.141592654 (x|
Planck length

Ip 1.616181480 x10°* " = hineV s =4.135667235 x10*

c 299792458 | ¢ ]
Planck time

tp 5.391001321 x10* .

c 299792458 [ c]
New constant 3

NC: 1.798244414 x10°% s

NCR: | 10.5007114 10.50
New constant 2 *

NC; | 1.712497702 x10°5° .

2 2 L]
New constant 1

NCy 8.562488511 x10%* a

NCR; | 105256674 | | h.os2]
Democritean unit

Y 8.134865168 x10*
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Hartree energy, Ep NIST 2014 CODATA value: 4.359744650 (54) x10°¢
NIST 2006 CODATA value: 4.35974394 (22) 10

Proton mass U-theory value: 4.359743906 x10**
mp .672503106 x10%7
mp/me [1836.022569
Electron mass
me___|9.109382065 x10*
ot 137.0359996
New Constant 4
NCs 6.647437236 %
NCR3;  110.03224887 10.03
Planck constant t
h 6.626068909 x10*
2 6.283185307 ’
Red. Planck const. '
h 1.054571620 x10'* 1 &%
2 2 | 0
Yz Red. Planck const. 4
%h 5.272858100 x10% | B
Vih/® [1.038499006 | | 6
Planck circumference . 9 = Ep
® 5.077383865 x10** 5
- 3141592654 x| 8. | 5
Planck length 9 6
o |1.616181480 x10 V. g 8 l 4
c 299792458 [c]o [el7
Planck time 7 5 |+ .
tp 5.391001321 x10# » 7 4 * 5
c 299792458 [c 13 [l |
New constant 3 8 7 |
NC; 1.798244414 x102 * .3 8 .
NCR; _|10.5007114 '10.50/ 8 7 1050/
New constant 2 * 6 1
NC; 1.712497702 x10°%° 4
2 2 [2] =
New constant 1 '
NCy 8.562488511 x10°** s
NCRy 1.05256674 1.052
Democritean unit .
Y’ 8.134865168 x10°* Y
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Newtonian Gravitation, G

Proton mass

mp 1.672503106 x10°%7
mg/me [1836.022569
Electron mass
me 9.109382065 x103*
[V 137.0359996
New Constant 4
NCs  16.647437236%
NCR; |10.03224887
Planck constant

6.626068909 x10°*

6.283185307

h

21

h 1.054571620 x10%*
2

Red. Planck const.

NIST 2014 CODATA value: 6.67408 (31) x10'"
NIST 2006 CODATA value: 6.67428 (67) x10°*

U-theory value: 6.67369 3868 x10™"

Correlation of ¢® equations

40

2
'z Red. Planck const.
Y%ih 5.272858100 x10°*
V4h 1.038499006
Planck circumference
® | 5077383865x10% |
X 3.141592654
Planck length
Ip 1.616181480 x10°'*° e
c 299792458 Le | c |l*le] +
Planck time o »
tp 5.391001321 x10* .
c 299792458 Le Il el
New constant 3
NG,y 1.798244414 x10°%? -
NCR; | 10.50071140 11050/
New constant 2
NC; 1.712497702 x10°** "
2 2
New constant 1
NG 8.562488511 x10%*
NCRy 1.052566740 .052
Democritean unit .
Y 8.134865168 x10°* ||| Y
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Staircase Schematics
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PlancK mass, mp

M /ot e O [ e

Cembinetion Schematic




602765 x (07"

where: Y= 813486$168 x (07

©)=$.077383868 x (07




Conclusion: The theoretical enumeration of dozens of standard model constants. And, the
specific enumeration of the Rydberg constant, solely with ratios, within an accuracy of one
partin ten trillion [7]. If the math works an investigation is warranted.
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Fundamental Physical Constants - Complete Listing

From: nttp://physics.niat.gov/constants

Quanticy
{220} lattice specing of silicon
alpha particle-electron nass ratio
alphs particle nass
alpha particle mass energy equivalent
alpha particle mass energy equivalent in MoV
alpha particlia nass Iln o
alpha pacticle nolsr nass
alpha particle-proton mass ratio
Angstron star
ALOALC magE constant
atomic mass constant enerqy equivalent
atomic mass conatant energy equivalent in MeV
atomic mass unit-electron volt relationsgnip
atomic mass unit-hartren relationship
atomic mass unit-hertz zelationship
atomic mass unit-inverse meter relatlonship
atomic mass unit-joule relatlonship
atonic mass unit-kelvin relaticaship
atonic mans unit-kilogram relationship
atemic unit of lat hyperpolarizablity
atomic unit of 2nd hyparpolarizablity
atomic unit of action
atomlc unit of charge
avomle unit of charge Sansity
stomic unit of current
atomic unit of electric dipole monm.
atomic unit of electric field
atomic unit of elecrric field gradient
atomic unit of electric polarizablity
stomio unit of slaectric potential
atomic unit of electric quadrupole mtm.
atomic unit of onergy
atomlec unit of foroe
atomic unit of Iength
atomlc unit of mag. dipole nom.
atomlc unit of mag. flux density
atomle unit of sagnetlzabllity
atomle unit of mass
atonic unit of nomentum
atomlc unit of pemmittivity
astomic unit of time
stomic unit of velocity
Avogadro constant
Bohz magnetan
Bohr magnetan in eV/T
Boh: magneton in Hz/T
Bohr magneton in Inverss paters per tesla
Bohr magnetaon in K/
Rabkr radlus
Boltzmann canstant
Boltzmann constant in oVZK
Boltzmann canstant la Ha/K

Boltemann constant In inverss mecers par kelvin

chasacteriatio lepedance of vacuum
classical electron radius

Compton wavelangth

Compton wavelength over 2 pd

conductance quantum

conventional valoe of Josephsan CORSLAAL
conventional value of von Klltzing oconstant
Cu x unit

cauteraon-electron mag, mam. ratioc
deyteron-alectron mass ratio

dgeuteron g factor

SPULOron Bag. mom.

deuteron mag, mom. Lo Bohr magneton ratio
deuteran pag. mom, to nuclear magneton ratio
deuteron nass

deuteron mass energy equivalent

deytaron nass enerqy equivalent in MeV
deuteron nass in o

deutaron moiar mass

deuteron~neutron mag. mon. ratio
deuteroa-proton mag, nom. ratio
deuteron-proton mass ratio

doutaron s charge radius

electric constant

Page 1 of 4

Value ncertalnty Unit
192,015 5762 a-12 ¢, 000 0050 e-12 m
1294 ,299 53465 0.000 001
6,644 656 20 e-27 0,000 000 33 e-27 ka
5.571 918 17 e-10 0,000 000 30 e-10 J
3729.379 109 0,000 093 MeaV
4.001 506 179 3127 0,000 000 000 062 o
4,001 506 179 127 e-3 0.000 Q00 000 062 e-3 kg mal*-1
3.572 594 689 51 0,000 000 000 41
1.000 014 98 ¢~30 0,000 000 30 o-)0 m
1.660 535 782 w27 0.000 000 083 e-27 kg
1.492 417 830 w-10 0,000 000 074 e-iD J
931.49%¢ 028 0.000 023 Ma¥
931,454 028 b 0,000 023 eé aV
3.423 177 T149. &7 £.000 000 0049 e? Eh
2,252 342 T349 o2) 0,000 000 0032 23 Hx
T.513 006 671 eld 0.000 000 011 w14 m=1
1.492 417 830 e-10 0.000 000 074 e-10 J
1.080 9527 @13 0.000 0019 el L.g
1.660 433 182 827 0.000 000 083 e-27 kg
3,306 361 533 e-53 0.000 000 081 e-53 C*3 3 o2
6.235 380 95 e-65 0.000 000 31 e-65 C*4 mod J°=3
1.08¢ 571 628 e-34 0,000 000 053 0-34 J s
1.602 176 487 «-19 0,000 000 040 e~19 C
1.091 202 300 el2 0.000 000 027 el2 Cu*-3
6,623 617 63 p-3 ©.,000 000 17 @-3 A
B.478 352 81 e-30 0.000 000 21 e-30 Cn
5.142 206 32 eil 0.000 000 13 ell vV r"-1
8.717 361 &6 o2 0,000 000 234 221 vV n-2
1,648 777 2536 a~d1 0,000 000 0034 &-41 C*2 m*2 J*-1
27,211 383 86 0,000 000 68 ) d
4,496 551 07 e-40 0,000 000 i1 e-50 cn2
4,359 743 94 o-18 0.000 DDD 22 e-18 J
8.238 722 06 e-8 0.000 000 4t e-8 N
0.529 177 208 59 e-10 0.000 000 COD 36 o-10 m
1.85¢ 801 830 &-23 £,000 000 D46 @-33 J -1
2,350 $17 362 &5 0,000 000 059 e5 4
7,891 036 433 «-29 0.000 000 027 e-29 J -2
9,109 382 15 o-N1 ©0.000 000 45 e-31 kg
1,952 851 565 e-24 0.000 000 099 e-24 kg n 8"-1
1.112 650 056.., e-1D (axact) £ n*-1

2,418 984 326 505 e-17 0.000 000 000 016 9-17 &

2,387 691 2541 a6
6.022 141 79 e23
227.400 915 o-26
4,799 341 7555 0-5
13.996 246 04 w9
46,606 4515

0.671 NN

0.529 177 208 59 e-10

1,380 6304 e-23
8.617 343 »-5
2.083 6644 elD
63.503 36

376.730 313 4e1...
2,817 940 2894 0-15
2.426 310 2175 e-12
86,159 264 55 e-15
7.748 091 T004 e-5
483 597.9 9

25 812.8207

1,002 Q76 929 »-13
~4.664 345 837 e-t
16T0.482 9654

0,857 438 2308
G.433 073 465 e-26

£,000 0G0 DD1Y ef o 8~-1

0,000 000 30 e23 nol*-1
0.000 023 o-26 J -1
0.000 000 D0D79 a~5 eV T°-1
©0.000 000 35 e% Bz T*-Y
0,000 0032 n"-1 T4~1
0,000 00312 K Tr-1
£.000 000 0O 3¢ e-10 o

0.000 0024 o-22 J K*-1
0.000 015 e~-§ ov K*=1
0.000 0036 el0 Ex K"-1
0.000 12 o~} K"-1
(axact) ol
0.000 0OD D058 &-15 n

0.000 000 0033 e-12 n

©.000 000 43 eo-1% n

7.000 DOD D053 e-3 8

(exact) Bz v*-1
fexace) ohm
0.000 0OD 28 e-13 n

0.000 GO0 038 et

0.000 0016

0.000 DOD 0072

0.000 000 011 e-26 J -1

Q.466 975 4556 -2 0.000 COD 0039 -3

0.857 438 2308 0.000 00D CO72

3.343 583 20 «-27 0.000 OO0 17 e-27 kg
3.005 D62 72 e-<10 0.000 000 15 e-10 a
1875.612 792 0.000 047 MeV
2.013 853 232 T4 0.000 COC 000 078 u
2,013 553 212 724 =-3 0.000 000 €00 078 -3 kg mol*-1
-0.448 208 52 0.000 D00 11

0.307 042 2070 0.000 000 0024

1.999 D07 501 08 0.000 00O o0Q 22

2.1402 o-18 0.0029 &-15 m
85,654 167 817... e~12 {exact) Fom*-1

http://physics.nist.gov/cuu/Constants/Table/allascii.txt
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electron charge to mass quotient
slectron-deuteron mag. mom, ratio
electron-decteron mass ratio

alectron g factor

electron gyromag, ratio

eloctron gyromag, ratio over 2 pi
elegrron mag, mom,

eluctron mag, mom. snomrsly

electron mag. mom. to Sohr magneton ratio
electron mag. mom. to noclear magneton ratios
&lectron mass

eloctron mass energy equivalent

sluctron mass energy equlvalent in MeV
ulectron mass in u

electron molar nass

electron-muon fag. mon. ratic
sleccron-muon mass ratio
slaciron-neutron mag. mom, ratic
electron-neutton mass ratlo
electron-proton nag. mom. rabio
electron-proton noss ratio

eloctron-tay mass ratio

plectran to alpha particle mass ratio
elactron to shielded belion mag. mom. ratlo
electron to shielded proton mag. mom. ratlo
electron volt

eiectron volt-atonmic masa unit relatlonahlp
alectron volt-hartree relatlonship
electron volt«herts relationahip
electron velt-inverse meter ralationship
nloctron voit-joule rolationship
electron volt-Kelvin relatlonship
electron volt-kllogram relationship
elmmentary charge

elementary charge over h

Farsday congrant

Faraday conatant for conventional electric current
Fermi coupling congtant

fine-structure cunstent

first radiation constant

first radiation constant for spactral radiance
hartree-atonic mase unic relatlionship
hartree-electron volt relationship
Eartree cnergy

Hartree enargy Lo oV

hartree-hert: relstlonship
hartree-inverse neter relationship
hartree-joule reilationship
hactree-kelvin relaticaship
nartree-Xilogram relaticnship
nalion-eigctron mass ratio

helion mass

helion mass energy equivalent

helion masa energy equivalent In MeV
helion mass in u

helion nolar masn

halion-protaon mass ratlio

hertz-stoenic mass unlt relatlionshdp
hertx-electron volt relationahip
nartz-hartree relationship
hertz-invorse meter relatlonship
hertz-joule relaticonship

hactz-kelvin relaticaship
hgrtx-kiiogram relationshlip

inverse flpe-structure constant

invers= neter-atomic mass unit relacionship
inverse moter-electron volt relationship
inverse peler-hartree reietionship
invarse neter-herte reletionship

inverse seter-joule relatlonshlp

invarss meter~kelyin ralationship
inverse meter-kilogran relationship
jnverse of conductance quantum
Jasaghaon constant

foule~atomlc mosa unit relationship
joule-electron volt relationshlp
jeule-hartree relationship

joule~hertz relationship

joule-inverse meter relationahip
joule-kelvin relationship
joula-kiiogram relatlonahlp
kelyin-astomic mass unit relaticaship
kalvin-electron volt relastlonship
kelvin~hartree reiationship
kelvin-herts relationship

kelvin-inverse mater relationship

=1.758 82D 150 ell
~2143.,923 490

2,028 437 1093 e-4
-2,002 315 304 3622
1.760 B5% 770 €11
28 024,953 64
~928,476 31 e-2%
1,359 652 181 11 e=3
-1.001 159 652 141 11
~1838,261 970 92
9.109% 382 15 a-31
B.187 104 38 o-14
0,510 95¢ 910

5,485 769 0043 e-q
5.485 799 0943 e-7
206.766 SE77

4.836 331 71 a3
960,920 50

5.438 673 4459 a-4
658,210 6048

5.446 170 2177 w4
2.375 64 a4

1.370 533 55% 10 e-4
864,058 257
~658.227 5971

1.602 LVE ¢B7 0-19
1.073 584 188 e-3
3.674 932 540 e-2
2,417 935 £54 e2d
#,065 544 65 a5
1,602 176 4B7 &-19
1,160 4505 ed

1,792 661 758 e-236
1.602 175 467 e-19
Z.417 909 454 eld
96 ARG, 335%

$6 Q85,3401

1.166 37 e-3

7.287 352 %376 a-3
3,741 171 18 e~16
1,191 042 759 =-16
2,921 262 2806 e-8
27.211 383 §e

4,350 743 94 o-18
27,211 3983 86

6,578 643 920 122 @18
2,194 746 313 705 &7
4,358 743 94 e-16
3.157 65 e%

4.850 B69 34 e-35
5435.685 2765

5.006 411 92 @-27
4.499 538 64 e-10
2008.391 383

3.034 932 2473
3,014 932 2473 -3
2,993 152 6113
4,839 B21 6298 w-2¢
4,135 €67 33 e-1%

000 000 (44 ol)
0 018

OO0 0040 0012 e-4
+000 000 000 0015
000 000 044 w12
.000 0

.000 023 e-26

.00C COO 000 4 o-3
-000 000 000 200 4
000 00O 60

000 000 45 e-31
000 000 41 e-14
000 Q00 0313

000 000 0023 e-d
000 000 0023 e-?
0on 0042

0eo 000 12 e-3
00D 22

000 QU 0033 o-4
000 0034

000 000 0024 e-4
000 47 e-¢
o0
004
000
oon
o000
000
000
0e0
00a
000

000 000 S8 @-4
010

0072

000 040 e-19
000 027 e-9
000 092 e-2
000 060 eid
000 20 e5
000 04D w-19
0020 ed

000 048 @-26
000 040 e-19
000 060 e14

.
o
o
o

2838

01 e-§

000 0os0 e-3
00D 19 e-16
.000 000 05% e-16
G.000 000 DR4R o-8
¢.000 ODD 68

0.000 00D 22 e-18
0.000 00D 68

0,000 000 000 D44 w15
4,000 000 OO0 €15 a7
{.000 000 22 e-18
0,000 0055 &5
0.000 ODD 24 e-35
0.000 0052

0.000 000 25 e-27
0.000 000 22 «-10
0.000 070

0.000 200 CO26
0.000 00D 0026 =-1
0.000 oCE DO2E
0.000 DOD DOEE w23
0.000 DOD 10 e~1%

88
an

Page 2 of 4

€ ka*-1

#%=1 T =1
HEx T*~-1
3 re-l

=)
U
.

J*-1
11

€ 90 mal*-1

Gavaa2

N>dOxXCA=me &

® nt2
¥ n*2 prt-1
u

ey

J

oV

dz
®"-1
o

K

kg

b3

3

Hev

]

Xy mol*=1

u
oV

1.519 B29 846 006 e-14 0.000 000 000 010 e=-16 E h

3.335 640 951... e-9
6.626 068 96 a-34
4,799 2374 e-11
7.372 496 00 e-51
197,035 996 E74
1,331 025 0394 =15
1,239 B4I 875 o-6
4.556 335 252 760 a-8
299 792 as8

1.986 445 501 o-25
1.438 7752 a-2

2.210 218 70 e~42

12 306,403 7787

4683 597,851 8
6.70D 536 41 @b
6.241 509 65 «1F
2,293 712 £5 <17
£.505 190 $50 023
5.034 117 47 e24
T.242 963 22

L.112 650 086... a-1)
9.251 094 a-14

B.617 343 e-5

3,166 B153 o~6

2.083 £644 eld
69,501 56

http://physics.nist.gov/cuu/Constants/Table/allascii.txt

|exact)

0,000 000 33 e-34
0,000 0084 =-11
0.000 000 237 e-51
0.000 000 094

0.000 DCO D019 e-15
0,000 OC0 €31 @-6
0.000 000 000 030 »-B
lexact)

0.000 CO0 099 m-2%
0.000 0025 e-2

mt-1

ngug'ggn E’h

R V-1

moe
e
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kelvin-joule relstionship
kelvin-kilogran relationship
kilogram-atomic mass unit relationship
kilogram-ginctron volt relaticnahip
kilegram=-hariree relaotionship
kilogram-harte relationghip
kllogram-inverse seter relationship
kilogram-joula relationship
kilogram-kelvin relationanip

lattice parsneter of alllcon

Toschmiar constant (273,13 X, 101.325 kpa)
mag. constant

mag. flux gquantum

mslar gas conatant

molay mass constant

nolur masy of carbon-12

solar Planck constant

nolar Planck constant times o

nolar volums of ideal gas (273,15 K, 100 xPal
molar volune of ideal gas (273,15 K, 101,325 kPa)
melar volune of silican

Mo.x unit

much Conpton wavelength

muan Compton wavelongth over 2 pi
muon~alestron mass ratio

nuen g Tactor

nuon mag., mon,

BUoR LG, mom, ancmaly

MmUon Mayg. man, to Bohr magneton ratio
myon mag. mom. Lo nuclear magnaton ratio
muon mass

Mmuon masa energy equivalent

musn mags energy equivalant in MoV

muon mass in o

neon molar mass

nUOH=NEULTON NaSs ratio

nUon-proton rag. non. ratio

[LON-Protont mass ratlio

muon-tau mass ratio-

natural uynit of action

natural onit af actiom in @V &

natural unit of snerqy

natural unit of energy in MeV

natusral unit of length

natural ynlt of nass

natural uwnit of momentom

natural unit of momentum in MaV/c
natural unit of time

natural ualt of velocity

neutron Comptan wavelength

neutron Conptan wavelength ovar 2 pl
NeULYon-0lectron Mag. mom, ratio
neutron-electron mase ratio

neutron g factor

neutron gyromag. ratio

nectioh gyromag. ratlo over 2 pi

PRUTTON TRIG. Bom.

noutron mag. son. to Bobr magneton ratio
neutzon mag. mom, to nuclear nagneton ratio
raytron nass

neutron mass enesgy eguivalent

neutron mass energy equivealent in MeV
neutron mass in u

NeUtTon molar Nass

NeULTON-NUON Nass ratio

rectron-proton nag. mom. ratia
REULTON-Proton Bass fatio

neutron-teu wass retic

nedtron to shielded proton mag. mos. ratlio
Bewtonian constant of gravitation
Nawtonian constant of gravitation over h-bar o
nucloar nagneton

nuclaar magneton in oV/T

nuclear magneton in (nverte meters per tesla
nuclear magneton in K/T

nuclear magneton in ME2/T

Plarck conatant

Planck constant in eV 8

Planck constant over 2 pl

Planck constsnt over 2 p! in aV s

Planck constent over 2 pl times ¢ In MeV o
Planck length

Planck mass

Planck mass energy equivaleat in SeV
Planck tempersture

Planck tine

1.380 6504 a-22
1.536 1607 40
€.022 141 7¢ 026
5.609 509 12 o35
2.061 APé 16 a3
1,356 392 733 w50
4.524 429 15 edl
8.987 551 8%... w16
6,509 651 @39
543,102 064 e-12
2.686 7776 e2h
12,566 370 fld... a7
2.067 833 667 e-15
B.314 472

i e-3

12 =3

3.990 31F 6821 e-10
0,119 626 363 12
22,710 981 e~3
22,413 996 e-3
12,056 8345 o-6
1.002 099 55 &-13
11,734 441 0¢ e-15
1.867 594 295 e-15
206,768 2623
-2.007 331 Bald
~4.490 347 BE e-2¢
1.165 920 69 o-3
“§.641 970 49 e-3
-8.890 597 05
1.603 531 30 e-28
1.692 832 510 =11
105.656 3666

0.113 428 92%&
0.513 428 9256 e-3
0.112 454 5167
<3.183 M5 1)
0,112 609 5261
5.945 92 e-2

1.054 571 628 e-3¢
6.582 110 99 =16
BLIRT 104 38 e 14
0.510 998 510
386,159 264 59 ¢-1%
9,109 367 15 e-31
2,730 924 06 e-22
0.510 938 810
1.2868 088 6570 &~21
299 792 458

1.319 590 89541 a-13
0.210 D19 413 82 e-15
1.040 668 82 o-3
1038,603 6608
~3.826 065 45
1.832 471 85 et
29,164 69%

~0.966 236 41 «-26
=1.04% 975 63 e-3
-1.5913 042 73
1.674 927 211 e-27
1.505 349 505 e-10
935,565 M6

1.008 &64 515 47
1.0D8 664 915 67 e-3
0,852 484 09
~0.684 979 3¢
1.001 378 419 18
0.528 740

-0.684 556 94
6.674 27 e~11
6.708 Bl w-29
5.050 783 24 e-27
3.152 451 2376 &-8
2,542 623 616 e-2
3.658 2617 o-4
T.632 593 B4

6.626 068 96 e-3¢
4.135 667 33 e-15
1.05¢ 571 628 -3¢
6.562 119 99 e-16
167,326 9611

1.616 252 e«35
2.176 44 -8

L.220 892 018
1.416 785 032
5.391 24 e-qd

http://physics.nist.gov/cuu/Constants/Table/allascii.txt

D24 =23
7 e-al
000 30 =26
000 1a 35
000 10 o3
.000 000 DSE eS¢
J000 000 23 edql

g

©.000 011 e39

0.000 014 &-12

0.000 0048 o254
lexsct |

0.000 000 052 eo-15
0.000 015

fexaqt]

(exact)

¢.000 000 D057 e-1D
©.000 000 000 17
©.00G 040 w-3

0.000 D39 e-3

0.000 D011 e-6
0.000 ODR 53 e-13
0.000 00D 30 =-15
0.000 000 047 @-15%
0,000 0052

0,000 000 o012

0.000 00C 1& o-2€
0,000 000 60 &-3
0.000 000 12 e-3
0.000 00O 23

0.000 00D 1L e-28
0.000 DOD D95 w-1l
0.000 0034

0.000 DOO DO2B
0.000 DDO 029 e-]
0.000 000 DD29
¢.000 000 BEy

0.000G 000 Do29
0.000 97 e-2

0.000 000 D53 e-M4
0.000 OO0 1& e-«16
0.000 000 41 e-12
0.000 00O 011

0.000 DOD 53 e-15
0.000 000 @5 e-31
0.000 00O L& e-22
2,000 0RO R13

0.000 000 DOLE e-21
|expot)

0.000 000 DOIC a-13
0.000 000 000 31 e-15
0.000 00 25 e-3
0,000 0011

0.000 00G %0

0.000 000 41 e8
0.000 DOES

0.000 DOO 23 <26
0.000 000 25 e-3
0,000 000 &5

0.000 000 0284 e-27
0.000 000 075 e=~10
0.0p0 023

0,000 000 000 43
0.000 OGO
0.000 000
0.000 DDO 1€
0.000 0O0 OO 46
0.000 096

0,000 000 16
0.000 &7 e~
0,000 67 -39
0,000 000 13 @27
0.000 000 004S =-@
0.000 000 Of¢ a-2
0.000 0DES a-4
0,000 OO0 19
0.000 000 33 a-3¢
0.000 800 10 e-15
0.00G 000 053 =34
0.000 000 16 e-16
0.000 0049

0,000 081 e-35
0.000 11 -8
0.000 061 «10
0.000 071 e32
0.000 27 e-a¢

Page 3 of 4

mac o
neeE

iz
-1
J

K

m
n*-3
N A~-2

Wb

J mol®-1 ¥4~]
kg moit~1

kg mol®-1

J 5 mol*-2
Jmmol*=i
m*3 mol*-1
"3 pol*-1
n*3 mol*~]

g T

“&

u
kg nol®-1

a*-1 =1
MHz T~}
J -1

kg

J

MoV

u

kg mol®-1

un*3 kgt-1 3%-2
(Gev/cr iy t-2
J -1

eV -1
n"-1 T~-1

K T~}

MHz T*-1

Js

av s

Js

eV s

YoV fm

m

kg

Gav

K

El

48



proton Charge to mass quot lont

proton Conpton wavelength

proton Compton wavelength ovar 2 pi
proton-electron mass ratlis

proton g factor

proton gyromag. ratio

proton gyromag. ratio over 2 nl

Protons msg. mon.

proton mag., mon, to Bohr magneton ratio
proton mag. mom. to nuclear magneaton ratlio
protan mag. shielding correction

protos mass

proton mass energy eguivalent

proton masS3 onargy equivalent in MeV
proton masa in u

proton melar pass

proton-myon sass ratio

PLOLOn-INNEron N&Q. mon. ratio
proton-nautron mass raclo

proton e cherge radlus

proton-tau mass ratio

guantum of clyculation

quantum of eirculstion times 2

Rydbarg constant

Rygbacg congtant tl=es ¢ in iz

Rydiverg constant timeon he in eV

fydberg constant tizes he in J
Jackur~Tutrode congtant (1 K, 100 x¥a)
Syckur-Tetrode constant (1 K, 101.325 kfa)
second radiation constant

shieidad hellon gyvemag. ratic

shiwlded hellon gyromag. ratlo over 2 pi
allelded helion mog, oom,

snielded hellon mag, mom, to Holr wagneton ratio
alileldad hallon mag. mom. to nuclear magnaton ratio
shielded hellon to proton mag. mom. ratio
anlelded hellon to zhielded proton mag. mom. ratio
shialdaed proton gyromsg. ratlo

shielded proton gyromag. ratio ovar 2 pl
shivlded proton mag. mom,

anieided proton mag, som. to Hohn magneton ratio
shielded proton mag, mom. to nuclear magneton vatlo
spaed of light in vacuur

standard accalersuion of gravivy

standard aUnoeplece

Stefan-Soltzmann canstant

Tay Conptan wavelength

tau Corpton wavelanquh over 2 pi
tap-electron mass catio

tau nass

TAU RMaSS ANAYQY equlvaisnt

tau mass ensrgy equivalent in MeV

tau mass in u

AU mOlAr mass

tau-puon nass ratio

tau-neutron mags ratlio

Lau=proton mese ratio

Yhomson cross aactlion

triton-electron mag. mom, rario
tricon=elactron nass ratio

critpn § factor

triton mag, moum,

triton mag. mom. to Bohr magheton ratio
celiton NS, Mém. o nuclear mugnetan ratio
triton nass

triton nass enargy equivalent

triton MEERE &nergy equivalent in MeV
triton mass in o

triton molar nass

telton-neutron mag. mom, catio
triton-protan pag., nom. retio
triton-proton mass ratio

unlfied atomic mass unlt

von Klltring constant

weak mixing angle

Wien frequangy displncesient. law constant
Wien wiyslength displacement low constant

9.574 833 92 )
1.321 403 B346 e-15
0.21¢ 308 908 &3 e-1%
1836.357 €72 7
5.585 694 113
2,674 222 099 =B
42,377 4821

1,410 606 662 e-26
1,921 032 200 a-2
2,792 947 356
FE.694 0=

1672 621 €37 -2
1,503 277 359 «-10
39,272 013

1.007 274 4ee 11
1.007 276 166 77 e-3
8,880 243 39
~1.4%9 898 0§
0.994 623 418 2
0.8768 #~i5
0.528 012
3,604 947 5164 o-d
T.273 895 040 a=d
1G 973 3L M6k s3Y
3.289 841 36D 61 815
15,605 691 83
2.179 B7L 51 e-1n
-1.3181 1047

~1.164 B&TY

1.438 7752 o-2
2.037 694 130 &8
32,434 101 99
=1.074 552 582 «-2¢
L1800 B7L €71 0-3
-2.187 497 N8
0,761 766 558
~0.T6L 86 1313
2,674 153 362 a8
42,576 301

1,410 570 €19 e-2§
L.520 93 128 &-2
2792 915 598

299 791 58

Q_H0E €5

101 2%

5.670 400 a-8

U.657 72 a-1%

N.111 06k a-1%
3477.48

3,167 77 w24

2,047 0% e-10
1776.99

1.907 €4

1.9%07 68 e-3
16,8133

1.691 29

1,083 9%

0,665 245 558 e-20
-1.620 Si4 423 o-)
5496, 921 5269

5,957 924 B9%

1.504 609 361 e-26
1,622 393 657 o3
2,079 a6l 448

5.007 355 §8. e-27
4.500 387 03 o-10
2808.920 906

3.01% 500 T134
3,015 500 Y134 e-3
-1.557 185 53

1.066 &3% 508
2.493 T17 03Dy
1.660 438 162 a7
2% 832.807 557
$.222 55

5.0TE 433 wll
2,897 TERS -3

http://physics.nist.gov/cuu/Constants/Table/allascii.ixt

Q08 24 o1

000 G019 w-15
Q00 000 30 e~15
000 80

00 046

CO00 G70 eB
2011

004 037 e-28
000 DAZ e~3
000 023

e-6

000 083 e-27
poa 074 e-:0
023

000 000 10
000 408 10 o-3

wo
8

NEEEER)
o=
=x=3
ow

$§53882238833

a_aOOaOeOGS)OOOOQOQGO
o
(=3
=3
o
o
(=]
W
e

.000 D00 D00 d&

2.000 DOO DOSO w-§
2,000 000 OIC =4
G.000 073

0.000 000 D00 L22 el
0.000 0OO 34

0.000 DOC 11 e~14
A.000 DO4M

0.000 DO44d

0.000 D025 e-2
2.000 000 056 w8
G.000 ODO 99
0.000 OO0 030 w-2¢
0,000 OPO (14 e~
d.000 000 025
a.000 NeD 011
0.000 00O 033
G.Q0G DOC O7) ed
0.000 DOLR

0,000 000 038 a-36
0,000 000 017 e-3
0,000 000 Q30
fexuct)

{exact)

{exact)

0.000 040 e~
0,000 11 0-15
0.000 018 e~15
0.57

0,000 52 w-27

L0000 46 =-10

.
~
-

1N
31 -e-3

B

888228

.

e

Eot
000 0027 o-2M
000 023 o-3
0051
000 038
000 042 w-2%
000 021 ¢-3
000 036
000 25 e-X7
Q00 22 e-1C
a70
000 0025

N ono O02Y e-3
0.000 ooC 37
0.000 000 010
0,000 00C D025
0,000 000 OB3 w-27
0.000 018

0.000 3¢

0.600 0i0 w10
0.000 0051 e-3

peppsccannoonancs
82523882388
OSQOOOOOO

e o
b
oo
co
oo

Page 4 of 4

€ kg*~1
"
"

p*-1 T"-1
MRz T~-]
3T

kg
J
MW

'}
kg molr-1

nY at-1
w3 3°~1
8°-1

fe

av

J

n K

2"+l T-1
MEz -1
J -3

m-2

J -1

MaV
u
kg mol®-1

Hx X*-1
wmx

49



