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From ltttp://plhysics, rrist.gov/constants

Fundamental lPhysical Consta:nts --

Quanrt i ty Symbol Value

Universarl crDnstilnts
N.gl;:rIir, 'r.r st{l

Uni t  u nccrt  (1,

speed  o1 ' l i gh t  i n  vacuum

mitgnctrc (ionsitant

electr ic  cron st tu l t  I  I  [ tcr ' /
characte'ri r;t ic impedance

of vt rct tu l t t  v / iuT, i  == l t1.L '

Newtonian constant

of  gravi tat ion

Plarrck conr;tant

i n e ' \ / s

h l2n:,
in e'\/ s

h.r: in Nl:V lm

Planck Inass (/rc' /G) :r /2

energy e quivalerrrt  in GeV

299 792 458
4n >< l( l  7

- .  12 .5 ( i 6  370  614 . . .  x  1 ( l
8 .  854f  I  37 817.  .  .  x  1{ )  t i ' '

3 7 t i . 7 l 0  3 1 3  4 6 1 . . .

6 . ( i7 , t23(67)  x  10-r i
t j . l 'Ot i  81(67)  x  10- i ts
6 .62 ( ;  058  96 (33 )  x  l 0  : 1  1

, 1 . 1 : J 5 6 5 7 3 3 ( 1 0 )  x  l 0 -  I I

1 .054  571628 (53 )  r  [ 0 -  " a
6 .58 i )  i  18  99 (16 )  x  L0 -  L  '

1e7.32( '963114e)

2.\7044(rr) x 10 'r

r n l t  k g  I  s - - 2  l . t )  <  l , l ) - l
' , C i ' t : Y f r ) " : ' 1  2  L t )  <  1 , , ) - - l

. l  s  5 . 0 . x  i ' l l  t j

r . : \ '  s  2. l l  :< l0 rJ

. l s  5 . 0 . <  l 0 r i

r ' : \ '  s  2 . l r  , o  1 t ) - t r

.\4,:''\/ fnr 2. rl *. I ti rJ

t l ,  {11;

l lo

( .0

.),
l rO

( : r

( l lhl

h

tt

TlIl:

lrn 5i

l.J ,A, 2

7 l.J ,4. 2

i ' r n  '

(c ) , l l c1 . )

( r : l . i i c l  )

(  ( i  ) .act )

Ir l) i i tC:I )

, 1 .0  " .  l ( J  : j

. r . 0  x  l ( ) - ' j

, 1 .0  ,<  I ( l  J l

i . 0  x  I 0  r l

i . 0  {  l { }  r r

r ; l

' n t ,1 t ( :2  1 .220892(61)  x  l 0 :1 )

Planck lernperature:  (hr :s f  G)r l '2 , l l r ,  
' I .p  1 . ,116785(71)  x  l0 : i2

Planck lengr th  h f  mp,c  - -  ' ,h ( )  
f  c : ' \7 r r '2  lp  l . ( i16 252(81)  x  10 : t5

lllgryk ':1t::lvl:.- (!:9, , a.Y:--- - Lp - 5 :1lll-? 1(27) x r0- Ia 
-

k o

t(-it: \/

l(
t l t

:i
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From: hltp://physics.nist.g,or'/constants

l-unrdamental Physical Constants --- ElectrorrnflBnetic constants

(Juant i ty Symbol Vhlue
Rclatt'vc str.X

Un i t  unc t : r l  u r

eL:mentary charge

magnetic f lur quantunt h l2e
cc,nductance quantunt 2e't,t h

i nverse o{- r:r:lnduclance quanturn
Josephson r:onstantl  2e/h
von Klitzing consttrnt2
l, f e'' =. 111;cf 

')rt

Bohr magn eton e f't,l 2nt,.
in  e \ ' ' l '  

- r

1 . 6 0 2  l 7 ( i 4 8 7 ( 4 0 )  x  I C r - r i
2 .417  93 t )  454 (60 )  x  . LCrLa

2.0( i7  B3: t  667( l t2)  x  tCr- r r
7 .7 ,1809.  700,1r i53)  x  10
12 S)0tj .  103 77E', l( fr8)
483 597 ' . t191(1 2)  x  1Ct '

2 5  8 1 2 . S 0 7  5 5 7 1 1 8 )

e' f I't

Q,,

Grt
Gi; '
l i .t

Iir^l

( l

lr, .) 1

\\/l:r

SI

f,l

FI:r, \/ 
- 1

f , l

J : l '  r

e \ / l f  I

[{;z; l[' 
- I

n r  t 1 1

I . i T  I

2 . i l  ; <  1 l )  r '

2 . 1  ; <  1 l )  "

2 . 5  . <  1 ( )  l '

6 . f i  ; <  1 r )  t '

( i . E . <  l r )  L '

f 2 . 5  . <  1 t )  
' "

6 . E  ) <  1 0  
-  r (

t t3 927.-100{)15(23) x lCr 26

5.7 l3s ; f  3  7555,79)  x  10-  '

t ts f  h 13.996 2. t6 04(35) x l [ te
ys f  h r :  46 . ( l8 ( i  4515(12)
t , s l k  0 . t i ' l 1 7 1 : i l ( 1 2 )

2 . 5  . <  1 t )
1 . 4  . <  1 0
2 . 5 ; <  1 0
2 . 5  . <  I 0
1 . 7  <  t 0

i)

- { r

- i )

i \

- t ,

nuclcar Inagnioton ettl2rri,,. lr,ru
i n  e \ / ' l '  

' l

YN I IL
PYl f hc

I s\; r[r.;tii"ti..at,,lr"r" r;,bl. lb;f*#lk;
son elTect.

5 .050  78 : i  24 (11 | )  x  10  27  J  T  I

3.152 .15t2326t,45) x l0- '  e\ i  l t '  L

7.6'22 ttg: i  84(19) N{lFI: ir  T- '
2 .5 ,1262:1 616(64)  x  t [ ] -2  m.-  1  ' I - r

3.6118 t\6ir7(.64) x 10 a t( 
-f I

2.1--r .< l0 ''

1 . 4  <  1 0  r '

2 .5  <  1 ( )  I '

2 . 5  .<  l 0  I '

1 . 7  <  l 0  r ;

".ni. 
lir,,pt,r * rcr" rtxln,,l l',; iiilt'rr il;,tuureprresentat icn\  l l  the t ' t :  t  us ing the Joseph-

e:f-fbct.

Page I



l 'ror rr : hltp :,//physics, rt ist.g'ur /constants

Fundamental Ph'ysical Constanls - Atomric arnd

Qr:antity Symbol Valu,t:

It{rurclear Constants
Fi.el:rtir':: std.

Lliiit uncerl. u,.

fi nc-structlrrc constant J f 'Lncghr:

invcrse fine-structure cronstanI

Rydberg c<lnstant cv2'ln.c,l 2 L,t,

1?,-/r,c in e\/

Bohr rarjittt; o f 4nll.n, : ,!1t, ott2,lrn,,e2
Hartrce erre,rg.y e'2,f ,LI:';-11a1. : 2Ro"h,c,

== (r.2 nLr,r:2|

in eV
quantunr o{ circulatiort

Fernni coup l in g constantL
weak mixLng angle2 l?r,, '  (on-shel: i  scheme)

sin2 dyu, ,=-, ,r-if,, =. 1 -- (nt11'f rrt,1)'2

eL:ctron rnass
in u. tzt.. =' lL.(e) u iielectrc'n

relalive atornic mas;s times, u)
ener[] ] '  cquivalernt

in IVIoV

clr:ctron- rt t t t t t t t  ntass t-at i t l
eh:ctron-t ir t t  ntass rat io
el- 'ctron-prr l l t i t t  mass rat i t t
cl- 'ctron -ncutrcrn tnass rat io
elL'ctron-( lcutcton rnass r i"r l  io
el:ctron to alprha particle rnass rat-io

el:ctron clrarg;e to mass quLotient
eloctron rnolar mass -ryAr?,c.

Compton u'avelenglth hf rn,.t:
Aglfil,n:::= (lao -. azf 4ricIlo,

clt issical electron radius cr20,o
Thomsc,n cros;s section (8n/:3)rjl

ek:ctron miLgnretic Inontenl:
to Bohr margneton rati<r
lo nucl,Ji tr  ntagnctr. tn r irr : io

electron nriLgnretic Inclnlenl:
anornaly l,'t,,,,11'1-t13 - 7

eloctron.ry-fackrr -2(1 + o,.)

elcctron-ntuon

(ierteral
() 7 .297 352 5:i76(l i0) x 1 l)  '1

e- r  137.0,35 999 6z9 l '94)

It . .  10 973 731.1;68 5:.27(7i\ ' , t  m. I

I l " . .c  3 .289 8419( i0  36 L(22)  >r  1015 Hz
Ro,hc 2 .17987197(11)  x  t t ) ' - t r : i  J

13.605 691 93(3,1 , )  eV

ao 0.529 I77 20859i36)  ix  l t ] - - to  m

En 4.359 743911(221 x l0 r ' i  J
27.2Ir 383 [ i6(6l j)  eV

h,f ' )rn,.  3.( i36 947 5199(r '0) x l0 a m2 s
hf  rn , .  7 .273895040(1{) ' )  x  l0  

j '  m2 s

Ele:r:troweall
G e l ( h r : ) : )  1 . 1 6 6 3 7 ( 1 )  x  1 o  " 5

sirr:r 911, 0.22255(56)

GeV 
--:r

E,lc:r:t:on, e
r r l , ,  9 .109 382 l i ' (45 )  x  l0  : r '  kg

5.485 799 0943(: l l i )  x 1.0 4 u
n l . { : ' z  8 .1821043 [ i ( 41 )  *  19 -  t : t  J

0 .510  998  910 (1 : J . )  MeV

nl , . , l rv1r ,  4 .836 331 7 l  (12 )  x  10 : l

nL", lrn,. ,  '2.87564(47\ x t t)  
- ' r

nL,., lmr, 5.446I702177(' . ,1..1) x J. l)  a

n-1, . ,1m, ,  5 .4386734at59( l i : } )  x  J . t )  a

nL" , lnr ,1  2 .7244371093(1.2)  x  ] . tJ  a

nL", lm,r, 1.370 933 5i;5 TCri 58) x 1r.) 4

- e l m ,  - 1 . 7 i ' 8 8 2 0 t 5 0 ( , 1 4 )  > :  t [ l r t  C k g - '
I \ [ ( ,e) ,  NI , ,  5 .485 799 0943( : ]13)  x  10 

-7  
kg mol

) c  2 .4263102175 ( : t l i )  x  l t J  1 ' 2  m
. l c  386 .119  264  59 ( l ' 3 )  x  I 0  15  m
r, .  2 .817 940 2t i94(1 i .3)  x  J l ) - r5  m
oa 0.665 245 8 i i5S( l17)  x  10 28 m2

LL., - l)28.4763' i i ' (2' ,a,) > l0 -:r t ;  J T- I

F,, t '  FB - 1.0t)1 159 6l i2 l lE l  I  I  t i7 '1 )

F,, f pt yl - I 8313. 28 1 970 9:2 ( 80 )

c l t :  1 .1  59 652 l t i1  1 l  i  74)  x  1r , )  : l

9,.  -2.0(t2 319 30,1 :162:l( l  r)

( j ; . 8  ' (  [ 0  L r r

( , , . 8  , t  l 0 - 1 0

( ' i . 6  > <  [ 0 - l z
( i . 6  > <  t 0 - 1 2

5 . 0  > (  l 0 -  
j

: 1 i . 5  > r  I0  
j

( . ; . 8  ' (  l 0 - r ( J

f i . 0  > (  l 0  5

: :1 .5  > (  t0 -b

l i . 4  > (  l 0 - t )

I t  .4 >(  t  0-e

f i . 6  > (  l 0 - t '

l l . i i  > <  l 0 -  
j

1 , . 0  > <  l 0 - S

, 1 . 2  > <  l 0 - 1 0

1- , .0  > (  l 0 -E

: : i . 5  ><  t0 -8

: , i . 5  > (  l 0  8

I t . 6  > (  L0  
' r

. 1 . 3  > (  l 0  1 0

( i . 0 , <  t 0 - 1 0
, 1 . 3  > <  l 0 - 1 0
, 1 . 2  > <  l 0  1 0

: i i . 5  > (  l 0 - d
, 1 . 2  r <  [ 0 - L o

1 . . 4  > (  l 0 - '

1 . . 4  > r  l 0 - "

: l l . 1  > (  l 0 - '
, 1 . I  , r  [ 0  ! )

: : : . 5  > l  l . ) - i

l ' . 4  ' l  | [ )  1 : t

, 1 . I J  ' r  I i )  r 0

( . i . 4  > <  l . )  1 o

; : ' . . 4  ' '  1 r ; - l : l

lPage I



Front : http://physics,nist.gov/constants

Funril amental lPhysical Constants ---

QuarLtily Symbol

Atomic flrtl lrluctrear Constants
ReLa t i vc  s t c l .

Value Unit uttcert. u.

rnagnetic rnornenl ratio
electron-F,roton
rnugnetic'  mornent nrt io

electrorr to shierlderJ protcn
rnargnetic motnenl r ir t io
tF{zO,  sphere,  25 "C)

electron-rre utron
rnagneli( :  mc)rnent r ir t io

electron-cle uteron
rnugneti t '  mOtnenl r i t t io

electron to shielderj trelion
rnugncti t '  motnenf ntt io
tga: ; ,  sphere,  25 'C)

electron gyromagnetjrc rat. io 2lpL,,1f t t

muon nla!;s,
irr u, nr,p == 7[.rlp) u (ntuort

relat iv,r atomic maLss t imel; u)
eneriJy t:quivalent

irr N4;V

muon-eler:tro n mass ratio
muon-titu rnalss rattcl
muon-pr()ton mass ral io
muon-neutron nlerss ratro
muon ntolarr rnass .,\,\?7zp

muon Clornpton wavelen;|th h f rnrc
r  , ' , - r - .

, \ ( : , $ / : t "

muon nragnetic moment
to Bohr nragnet,on rati'cl
to ntrclcar nutgneton r l t io

muon nragnetic motrrent lnomal5,

l pu l l ( , : l i l 2 rn l  -  |
r luon.g-f irctor --2(1 + npL)
rTluon-prot()n
rnagnetic: mornenl ratio

tau rnass;'t
in u, r l t , ' ,  ='  l [ ,  ( .)  u (tau

relativr: atomic merss tirner; u)
enerily i:qr"rivalent

inr N4,:V

tau-c lcc trr t t t  ntass tat i t- l

p,' I Fp

lL,. f 1-1,

1,r,, / l"'t,

11,,,.,/1r,, 96tr.{)20 50ti23)

tL, , , l  11, , t  :11.13.923 498(18)

t-t,, l t ln 864,.058 257(10)

^t<: 1.750 859 770('14,) x I l l l  I

1,,f 2n 2802'4.95364(70.)

Muon. pt

: ;  1 T ' l

I \ 4Hz ' f

1 . 8 3 : i  5 3 1  3 0 ( 1 1 )  x  l t )  2 8  k g

0.11:i 4289256(',21,)) u
1 . 6 9 : 1 8 3 3  5 1 0 ( 9 5  )  x  I  ) -  1 1  J
10i , . ( i58 3668(38) I \4eV

20t;.:268 28',.23(52)
5 .941;92(97)  x  10-  2

0. r  r : r  609 5261(211)
0. I 1:t 454 51 67 (',29)
0. l l : t  4289'256(21))  x l0- '  kg mol '  i

1 , 1 . 7 : 1 4 4 4 1 0 4 ( 3 0 )  x l t )  r 5  n r
1. tJ6: /  bg4 2gS(47' . )  x I  r ) - - r5 rrr
-  4.490 44?'s6(16 )  *  I  3-26 J ' I -  |

4,841 97Ct49(12')  x l0 -3

- B,Beo 5e7 05(23 )

r . r  51 t920 69(60)  x  1 [ )  - i J

-  ' , t  002 331 8414(12)

- : i ,183  345 137(85)

Tau, I
:1.1l ' . ;77(5:r)  x r0 

'27

1 . 9 1 : ' 6 E ( 3 t  )'2. t \4 ' |  05(a6) x 10 Io

171',6.e9(2s)

34i',7.48\57 )

Kg

u
J
I\4eV

l ; ) ^

5 1 > .

1 l x

l ( l - "

1 (.1 1l

1 0  b

Tt Lp

TL,,lrC2

n't,vlmt,

rnuf m,
rr,r,u f rrt,r,,
nr,uf rn,,
,11(u).  l \ . / , ,

ts

, \r l ,F

^ ( : ,p

ltv

1-tpf l.qt

t t v lPN

ap

9p,

Yuf  Py,

nLx

ff,',rtt2

rr,t,, f n't"

2 . 1  x  l ( . ' - '

$ { ;  l r ' l  1 l

1 2  x  l t ' ' ' ' 5

2 5 x  l i . ) - d

2  i  x  l i , , - 5

5 ( i  >r  l i ,  E

2  5  x  l 0  5

5 6  x  l r . ) - s

i l 6  x  t ( . r - d

2 5  x  L ( i - b

I 6  x  L r . . r . ' 1

2  5  x  l ( . r  5

2 5  x  L ( . r - 5

2 5 x l ( . r - b

2  5  > r  l ( r  I

2 5  x  t ( i - s

3 6  x  l O - b

2  5  x  l l . )  5

2 5 x  l t . ) - "

5 2 x  l ( , ' - 7

6  g  ,  1 i . - - t t r

2  7  x  l r ' ) - 5

1 ( i  x  l r . ,  1

1 ( i  >:  l i . . ' -  I

1 ( i x l ( , I

1 6 x 1r . , ,  1

l 6 x  t ( . )  I
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Fron: http://prhysics,nist.gov/constants

Fundamental Physical

Quarrtit.y

Constants --- Atomic and

Symbol Value

Nur:::llear Conr;tants
I i le lat ivc : ; td

Lln i t  uncert .  u, .

tau-nluon rnaris ratlo
tau-prol,on mass ratio
tau-neutron mass ratiil
tau molar rnass nry',rlrr

tau Conrrpton wal'elength ,h,In\c
,\'1;,t l2n:'

proton tnuss
in u, n?,, == ,l{r(p) u (protor-t

relative atornic mttss timer; u)
ener;{t  cquivalent

irr Ir4eV

proto n-'-'lcc'trott ntirss ral i lr
proton-murl lr  ntass r i t t i t - l
proton-tau mass raticr
proton-neutron mass ratlo
proton r:hr:gc to mass quotient
prclton nrola.r ntass AI4nz'

proton tlqrrnpton wavelength h f rnr.c
.\,11.r, f il,tv

proton rnts charge radius
proton nrirplnettc molnent

to B,lhr nt;r,gncton ral io
lo  nuc le  ar  n tagneton r l t io

proton ,7-1'arctor 2p"r.,,1 pN
proton-neutron
Inag,netic mornen[ r i l t io

str iol jed proton ni i lgttct ic monlel l l
(HzO, sprher,e, 25 "( l)

to B,rhr ntilgncton ratic)
lo nuclear rnagnetcln r,aticr

proton ntullnetic shie ldin,u,

correcticn I - t-t'rlt.ro
ril-t2O, sphere, 25 '(l)

prcrton ijyrornagnertic rati,r' 2,p,f lt

str ielderJ [)roton gyromagrret ic
rati<> 2/r,1'ft
,iI{2O, sphere:, 25 "(l)

n()lltron rnarss
in u, 771, '  == '1, (n) u (neutron

n4 f  m ,  16  l l l 83 (27 )
n4f r r t , , ,  1 .S i l l : i90(31)
rnr f  rn . , ,  1 . [ i l ] l  29(31)
\ , t ( r ) , , \ 1 ,  1 . t t t ) i ' 68 (31 )  

"  
10 - ' '

1 (,i .,< l0 a

t t ;  . , ,  1 0  4

I t i  , ,  l 0 - a

kg nrol - -1 I  t i  , . .  10 
- . '1

[  { . i  , .  l ( ] - a

I  { - i  , .  I 0 - ' r

, l - , , ( . )  , .  10--d

t . ( )  x  l 0  1 (

i , . l )  " ,  10  8
, , ' 5  , . r  1 g - E

. . , .  J , ,  10 
_!)

l l . -1  r  10 i

J T  r  : t . 7 ) "  l 0  d

,\  c,.

ft'Lyt

I rLpc2

nt, f rn,.
nznf m,
nt r f  m"
n4.,f m,.,
{:,1 m1.,
A't(p), it4,

) c ,p
z\C,', p
I- l

I  l ' l )

lLp

FplPn
! r , l l r y

lJp

lrp I lL,',
t4,

ui , lus
P i , l t ' ' N

, p

J l ,

6f  2n

il

l , r l2n

77LD

1 . 1  , ,  1 0 - - "
1 . 1  , .  1 0  8

i r .3  ;<  10--a

0  t ; r l i ' 7 2 1 1 1 )  x  1 0 -
0  1 1 1  0 4 6 ( 1 8 )  x  1 0 - r :

ProtorL, p
1. t i \ i t  621637(83)  :<  7r t -  27

1 ,[]rl;' 276 46677(10)
l . t t t ) l i277 359(75)  ;<  11| -  10

938.1t72 01:l(23)

1836 ,1 i12  67247 (g l t )
8 [ir30 24339(23)
0 , i ; 2 i t 0 r2 (B6 )
0.9lrJ 623 47824|11i)
e . i ;7 t {  833 92(2.1)  x  I ( t
1.0i.) i '  276 46677(10) ;1 [0- ' : i

1  . l i2 .  409 8446 (1{ l )  x  I  0  1r '

( 1 . t ] 10  308  908  61 (3 ( l )  , r  l 0 -  r f '

{ l . l iZ{ ;8(69)  x  10 r r r

l .410606 662(37 ' ,1  x  I t ) -  t : t ;

f  . i ' 2 ,  0 3 2 2 0 9 ( 1 2 )  x  l i ) ' : ;
2 . i ' J ' , ) .847 356(23)

5.r '3r t694 713(46 ' )

- r  459 898 06(34)
1 .1 [10 570 419 (33)  x  ]  i  ) - - t r ( j

l . i ' 20  993  128 (17 )  x  I  t ) - ' : '

2 . i ' ) " t  775 598(30 )

25. '3{)4(14) x 10 u

2.( i7lt  222 099(70') x I  t)o

42. \ ' , ;7  482 t  (1  1  )

2 . 6 7 \ t  I 5 3 3 6 2 ( 7 3 ' )  x  I r ) 8

42 .1 " ' , 6388 t (12 )

Neuh'on, n
1 . ( i 7 ' 1927  211 (84 )  t  1 t r ' , : t

kg

u
J
MeV

!  : J  '  L0  l (

! i . 5  "  1 0  8

Lii ,,, 10 'l

. i . ( i  " ,  10  
' 1 t

C  kg  I  : i . i  "  10 - -E
kg  rno l - t  I  . t )  , .  l 0 - -1 (

m  1 . . 1  ,  1 ( )  r )

m  1 . . 1  r  l 0  I '

m  1 ' . b  "  l 0  : i

J T - t  1 t . 6 , 1 0 - 8
l ' . I  ; .  [ 0  

- r '

f ' . 2  '  10  '

nt

m

s I 'I' ' 1

M I l z  T - 1

s  I ' I ' I

M H z  T - r

kg

',1 . ii

i t . 6

/ " -  l

i , .  ( )

l 0  6

1 0 E

1 0  u

10  
' -8

10 t i

1, , .7
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Fro rr : htl lp ://p,hyrsicsr, rrist.gov/constants

F,undamentall Phvsical

Quantity

Constants -- Al;omi,c atnd

Symbol Value

Nua:lear ConLs;tants
lRe:Xrrtivc st<i

l- lni t  unceft.  u,

nclltron Cc,mpton \i larvelenglh h,f rrt.,,t: ,\c,, '

,\1; ,r, f 
',l,lc '\c, ,,

neutron rnagnetic montenll l ian
to B,chr magneton ratio lL.-,|LLs
lo nuclear magnelc ln rat io t ' r ' . /pN

neutron g-1'actor '2lrr-,1 
lrN !J,

neutron-electrort

relativ,e atornic mass tirnel; u)
enelJ t  t 'qurva lent

in lt4eV

ncutron-clcctr()n mass ral io
ncutron-nlt tott  nrttss t 'at ir- l
ncutron-t lr tr  ntrss rat io
neutron-proton mass ratlo
neutron ntolar nrass -VAn?,n

I  .008 664 915 97'( .13)
f . 50ir 349 505(7'i) x | [) '  I (r

9: i9.565 346(23)

l [ i38.683 r l i605(]  1)
8.8{)2 484 09(23 )
0.5:r8 740(86)
1 .001 378 419 1 [ i ( ,16)
1 .0086649159? ' ( .13)  x  t0  3

1 . 3 1 9 5 9 0 8 9 5 1 ( l Z O )  ; "  t C t  t l

0 . 2  t 0 0 1 9 4 1 3 8 2 1 ( 3 1 ' r  1  l Q -  t r i
-  0.966 2?i641(!13) >r 19-zt ;
-  1 .041875 63( t |5 )  > ,  10-  : t

1.913 0412 73(4,5)

-  3.826 0[r5 45(90)

I . 0.10 668 82 (25 ) * ,, :)-- ' t

-  0 .684 97e 34(16)

-  0 . 6 8 , 1 9 9 6 9 4 ( 1 6 )

1.8: t2 47185(43) x . [  [ )o
2{t .  r6,16954(69)

L)eut:ron, d
3 . 3 , 1 3 5 8 3 2 0 ( 1 7 )  x  t t )  2 7

2.0 t 3 lt53 212 7t'.4(7 Il,l
3.0(15 06272(15) 

" 
111-- t)

rt\75.612 793(4'|)

2 .1 .102(2Ei )  x  1 ( l -  15

0.41 ]3  073 465(11)  x  l0  -2 t i

0.4(16 975 4556(3[))  : ,  1[ ] - : i
0.81i7 438 2308(7U)

0.8117 438 2308(7U)

- 4.66,1345 537(39) " ,  t0 '  ' '

0.307 0r22070(24)

u
J
Mt-:'y'

( i . 0  <  l 0  ' ] \ '

2 . j l  , <  l 0 - l

1 . { i  l 0  
-

4 . ( i  <  t 0  r i )

k g  r n o l -  4 . i j  , <  l 0  r i l

rn l . r i  ,< l ( l  I
' , ' ' _ t ,

n )  l . . r  l t j

J  T  
-1  

2 .1  , , :  l 0 - ' '
l .  L  l ( J  

- :

2 . . 1  ,<  l 0  i

2 . . 1  (  t 0  I

l .  I  l ( J  
- '

2 .  I  l ( J  
' '

2 . , , 1  ,<  l ( l ' - i '

s - l T  t  2 . . , 1  , <  l ( 1 ,

M l l z T r  2 . l r l ( . , - ' '

kg  l - r . t . t  ,<  10 - r r

u 11.1,)  ,< l ( l r  I  l

J  5 . t . t  ,<  l ( l r - t '

N{e 'V 2. ' j  . ,< 1(J ' - ' '

4 . i l '  , <  l ( l ' - r 0

1 . 1  , <  l ( l - r 0

kg  n io l  L  3 .1 , )  ,<  l 0  r l

1 7  L  r r t 2

mr.,f nt..
n tr., f rrt,
nrr.,f n4
nt,,,f nt,r.,
.[/(n), tl 'I,.

lt-l,, / lt"

l-t,',lFp

tqlFlp

')''
/ ) r

l l n l  4 . t

f  . i i  . , r  10  - ' '

i . 0  , <  L0  '

2 . i i  <  l 0 - '

1 . : j '  ) <  1 0  
- r t

2.1.r, ,1 l6' r '

E . . , 1  ,<  l 0 ' -1 '

E . . l  ,<  l ( J ' -1 '

E..,1 , .  10, 1,

E. - l  ,<  l ( , , - - r '

7 .1 '  ,<  l ( l r - r i

rnae;netic momentl ratio
neutron-pr0tcrn
rnag:netic motnen[ r; l t io

neutron to shielded F,rotorl
rna8.nctic motnen{ ntt io
(HzO,  sphere,25 " ( l )

neutron gyromagnetic ralio '2lpL,, 
,/h

dr:uterron mass irtld

in u, nz.1 == ,{.(ci) u (deuter'crt

relative atornic mttrss timer; u)

enersy ccluivalent
in A4eV

dsuteron-electron nrass rittio

dcutc'ron-pr<l lon rnass rat iO
deuteron irrolar mass A/1rn,1

deutcron rrns charlle radiuLs
deuteron lnag;netic tnonte:nt

lo Blhr nr; lqncton, rat icr
to nucleiu magnelon raticr

deuterron .7-factor lu I lry
deuteron-clcctron
rnae:nctic motnen' l  r ; t l io

deuteron-p rol.on
rnag.netic motnent rr, t t io

deuterron-neutron

in1,11C2

in4f  m* 3( i70.482 9654(r6)
nt4f  n4 1.91)9 007 501 0[ i (22' t
.M(d),t\r1,1 2.013 55321272',4(7i) '.1 x 10 :ri

Ila

/!rcl

I tal tqt
t ta lFN

tJd

1t,1 f p',,

tLd lPp

II

J 1 -  I
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Frorr : htttp ://pr hyrsics,, nist. gov/constants

F'undamenlfal Physi,cal Constants --- Atomic anLd

QuarLtity Symbol Value

I\uc,lear Const,ants
lRr: lat rr,  c std.

Llnit  uncc:r l .  u):

rnagnetrc: mornenl ratro

tnLton rnas,s
irru, nt, ' -  == l [ .( t)  u (tr i t .n
relal" iv,o atomic meLss t irnel;  u)

eneri{y i:quivalent
irr lr4:V

tr:Lton-ele<;tron nras,s ratio
trrtOn-prot(rn nruss rat io
t rL l t ln  nro lar  mass r \7q?/ /1

tritcln' maSlnetic mcrt-nent
to Bohr mirgttct 'un ral icr
to nuclcar nt i tgrLeton r;rt i t i

trltctn .g-faLcttlr 2;-r1,/p1r1
tntcln-e lec;tron
rnagnetic motnenl ratio

tr.rtclttL-proIcln
rnagnetic mornenl ntt io

tritonL-neutlortL
rnagneti t '  morncnl rat io

hel ion rnass'1
irt  u, nt, t ,  == - '1.(h) u (hel ion

relativ,e atornic mtrss tirnel; u)

enerigy equivalent
in I\4,::V

helion-cle ctron mass rat io
hr: l ion- Jlroton rnast; r ,ut io
helion rnc,lar nrass rVA?rlh
sh,icldetl  hc l iorr ntagnctic rroment
(gas, sphere, 25 "tC)

to Bohr nla.gnct,Jn rati'-r
to ntrclear nt i tgneton r l t icr

shLielderl hLe,lion to proton
magnetic rnomernt rati{l'

(gas, sphere, 25 "tC)

shrielded tLe lion to r;hjLelde d proton
rnJgnulic rnome nt rat i , . t

(gas/H2O, sprheres, l2-5 "tll;
sh iclr let l  hrc l iott  gyrornagttct ic
ratict 2lp',, llt,
(gas, sptre:re, 25 oCl' t

0.448 20e;  52(11)

Trit,r,n, t
5 . 0 C : / 3 5 5 8 8 ( 2 5 )  x  1 0 ' 2 7  k g

:1 .01r ;500 7134(2 l i )  t l
4. i t00:3t i7 t ) :3(22) x 1t)  r t r  J
28t|8.920 9(J6(70) Me\

54!16.921 5269(5r )
2.99:]  717 0309(2r i )
3.015 5007l34(2li) x lt) :J kg n'ol l

1 . i i 0 , 1 6 0 9 3 6 1 ( 4 . 2 \ x  I o - - t r 6  J T  I

1 .6211393657(21)  x  I0  i t

2.{)7U 962 448(38 )

5.95' /  924 896(76 )

--1. .620 t :74 423(2:7) >:  l0- ; t

1 . 06(j 639 908 ( 10 )

l  .5 i r7 185 53(37)

I{c l ion,  h
5.0t1( j  4 l  I  92(25) x I l t - '27 kg

3.01,19322473(2r')) u
4.tt9l)53864(22) x 10 -lc J
28t |8.3913133(70) Me\

54!15.885 2',765(51)
2. 9 9:t It.'2 67 li3 (2r'i)
3.01,t 9322473(21:i) x l0 3 kg rr'ol I
-  1 .0745521982(3i0) >:  10-:ro J T- i

I  .158 671 471(t4) >:  10- 'J
?, . r27 497' ,718(2:5)

-  0,761 766; 558(1 1)

0 , 7 6 1 7 8 6  1 3 1 3 ( 3 3 )

2 . 0 3 ' ; 8 9 4  7 3 0 ( 5 6 )  x  I 0 d

32.4: . \4101 98(90)

.  - l  . r - - - l

MHz lf-

Fa f P",',

7l '!,1

TI ',\1.(:2

rn4f m.
n'r4 f m,
I, t  (r),  Ml

l-t t

l -Lr lPs

I r r l t r ,N

9t

l-Lt I l-1,'

t - t r lFp

l-Lr / l-t,,

Tl ,t lt

Tl',,,hc2

nl,tt f Tn(.

T t , tb f  mp

,4:I(h). ,L/1,

/:t,

tt'::,',ltts
ltlrrf 1Ly1

p'i,lpp

lt'1.,1 lt'r.

^/1,

T,l2rc

l Z . . i l  > ,  I 0  7

,1.0 >,  l  ( l  j

iJ . , ' i  >,  |  ( j  ro

,1.0 >,  |  ( l  '

: 2 . ; i  > .  I 0  '

l J . l ' i  > ,  l . ( l - t t t

i j . ' 1  > ,  . 1 .0 -10

i3 '  l i  > ,  l  0  t t r

t2 fi >, t. (.) :

l , l r i  > ,  l : ( )  '

l , i i ; ,  1 " 1 . 1  '

I  i i  > ,  1 .0  :

L i  > ,  1 0 - :

" - ) , j  
>,  l [0 l '

2 . 1  ) , , t 0  ;

I 0  > ,  l l ( . f - '

, i  t i  >,  l t0 l ( l

, 5 . 0  > ,  . h 0 - 5

12. l ' i  >,  1.0 5

l l . l i  > ,  l ( l - 1 0

l j . ' i '  >,  I ( . )  lo

lJ. ti >, l. (l 1o

1 2 . l i  > ,  I 0 - J

1 . ! l  > ,  l 0 - E

1 . 1 )  > ,  l ( l  s

1 . , 1 1  > ,  l 0 - 8

f . i : i  > r  I0  r i

1 2 . ! i  > ,  l 0 - 5

1 2 . f i  > :  l 0 - 8
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Fronr ; htitp://p,hysics,, nist.gov/constants

Fundamenfiil Phvsical Constanl;s - AtornLic nnd

Qurantity Syrnbol 
'Valur:

llt{rurclear Corrstants
I i i .elati l ' t: std

Un i t  uncer r f ,  u r

alphar partir:le mast;
in u, r]1,1 == ,1.(o) r:  (alpha part icle
relat iv,e atomic mass t irner; u)

cnert3v c'quivalent
i r r I t4eV

alpha parlir:le to electron mass ratio
alpha p;rrt i , : lc to proton ntass rat io
alpha particle molarr mass /V4m'

- Vrlue recornurencled by the Particle,Dtata Group (Yao. er u1.,2:146).

r,vith a sitanditrd uncertainty o1'0.29 Mr:V rather than the quc,ted rrrcertainty of [) 2(i Me'r', * 0 !]11 McV,
' r  

The hel ion,  symbol  h,  is  the nucleus of  the 'FIe atom.

Alpha par-ticle, cr
rrLu 6.6441156 20(:i3) '" 111-''tt

4. 00 1,)06 17 t1 1 ).,i (021.)
m,rc |  5 .971 r i19 17( : io)  :<  10 I  t '

3727. : i79109(93 )

Kg

u
J
Me!'

- ; . 0  x  |  ( l - d

t . i r  x  I ( .  r l
r i . ( J  x  l ( .  s

2r . .5  x  l ( . ' -8

ff io/ 'nt, , ,  7294.1!99 53ti5(31 ) 1.2 x I  ( .  " '
r no f 'm r ,  3 .972 ,199689511 . ,11 )  l . ( J  x  l ( , ' - r ( l
M(u) , l l tu  4 .001 , )06 t7912" , i (02t )  > :  l0 -3  kg rn , r l - ' r  1 .5  ; .  i ( . '  11
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