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pREDSTAWLQETSQ SPECIALIZIROWANNYJ PAKET DLQ PRIMENENIQ W SREDE SISTEMY Mathematica. pA-
KET WKL@ˆAET BAZU DANNYH, SODERVA]U@ 100 ZNAˆENIJ FIZIˆESKIH POSTOQNNYH (W OSNOWNOM, REKO-
MENDOWANNYH CODATA I/ILI Particle Data Group), PROGRAMMY INTERPRETACII ZNAˆENIJ KONSTANT I

PREZENTATIWNOGO PREDSTAWLENIQ DANNYH. eGO MOVNO RASSMATRIWATX KAK RAS[IRENIE STANDARTNOGO

PAKETA Mathematica Miscellaneous‘PhysicalConstants‘ — ON SODERVIT BOLX[E POSTOQNNYH I PREDO-
STAWLQET BOLEE POLNYJ NABOR DANNYH (SREDNEE ZNAˆENIE, STANDARTNOE OTKLONENIE I OTNOSITELXNAQ

O[IBKA).

Abstract

Larin V.N. The ’PhysicalConstantValues’ Package for Mathematica System: IHEP Preprint 2002–40. –
Protvino, 2002. – p. 8, refs.: 6.

This report is announcement of the specialized package for application into Mathematica environ-
ment. The package consists of the data base, containing 100 physical constant values (recommended by
CODATA and/or Particle Data Group in the main), interpreter of the constant values and data pre-
sentation module. This package one can consider as enhancement of the Mathematica standard package
Miscellaneous‘PhysicalConstants‘. It includes more constants and presents more complete data set (mean
value, uncertainty, relative uncertainty).
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pREDLAGAEMYJ WA[EMU WNIMANI@ PAKET QWLQETSQ RAS[IRENNYM ANALOGOM STAN-
DARTNOGO PAKETA Mathematica Miscellaneous‘PhysicalConstants‘ [1] (DALEE MPC-PAKET).

iDEQ EGO SOZDANIQ PODSKAZANA RABOTOJ, WYPOLNQEMOJ AWTOROM W RAMKAH PROEKTA

‘StandardPhysicalConstants‘ [2]. oSNOWNAQ CELX RAZRABOTKI PAKETA — UWELIˆITX PO SRAW-
NENI@ SO STANDARTNYM PAKETOM OB˙EM PREDOSTAWLQEMOJ INFORMACII KAK PO KOLIˆESTWU

POSTOQNNYH (51 — W MPC-PAKETE, 100 — W OPISYWAEMOM PAKETE 1), TAK I PO ˆISLU WELI-
ˆIN, HARAKTERIZU@]IH IH ZNAˆENIE. eSLI PAKET ‘PhysicalConstants‘ PREDOSTAWLQET LI[X

SREDNIE ZNAˆENIQ POSTOQNNYH, TO PAKET ‘PhysicalConstantValues‘ (DALEE PCV-PAKET) POMIMO

“TOJ INFORMACII DAET WELIˆINY STANDARTNYH OTKLONENIJ I OTNOSITELXNYH O[IBOK, ˆTO

NEOBHODIMO DLQ REALXNYH NAUˆNYH RASˆETOW.
sPISOK FIZIˆESKIH POSTOQNNYH PCV-PAKETA SODERVIT WSE KONSTANTY, PREDSTAWLEN-

NYE W STANDARTNOM PAKETE, A TAKVE RQD POSTOQNNYH IZ REGULQRNOGO OBZORA Particle
Data Group [3]. pREDSTAWLENNYE W PAKETE DANNYE SODERVAT W OSNOWNOM REKOMENDOWANNYE

CODATA2 ZNAˆENIQ POSTOQNNYH [4]. nEKOTORYE ZNAˆENIQ IZWLEˆENY IZ DRUGIH ISTOˆNIKOW,
REKOMENDOWANNYH NA SAJTE NIST3 [5] (NAPRIMER, [3]).

iNICIALIZACIQ PAKETA

w SISTEME Mathematica PREDUSMOTRENO NESKOLXKO SPOSOBOW DOSTUPA KO WNE[NEJ IN-

FORMACII, W TOM ˆISLE I K PAKETAM (SM., NAPRIMER, [6]). pROSTEJ[IJ SPOSOB ZAGRUZITX

PAKET — ISPOLXZOWATX W TEKU]EJ SESSII Mathematica KOMANDU Get["IMQ FAJLA"] ILI

“KWIWALENTNU@ EJ INSTRUKCI@ <<IMQ FAJLA, GDE IMQ FAJLA W OB]EM SLUˆAE QWLQETSQ

POLNYM IMENEM, NAPRIMER,

In[1] := <<d:\PCV\PhysicalConstantValues.m

dLQ TOGO ˆTOBY ISPOLXZOWATX TOLXKO KOROTKOE IMQ FAJLA, MOVNO, NAPRIMER, POME-
STITX PAKETNYJ FAJL W SPECIALXNU@ DIREKTORI@ Autoload (SOZDAETSQ PRI INSTALLQCII

SISTEMY). pOSLE “TOGO KOMANDA ZAGRUZKI PAKETA BUDET WYGLQDETX TAK:

In[1] := <<PhysicalConstantValues.m

1
tEKU]EE ˆISLO ZNAˆENIJ DLQ 93 POSTOQNNYH, 7 IZ KOTORYH PREDSTAWLENY W DWUH WARIANTAH EDINIC

IZMERENIQ.
2The Committee on Data for Science and Technology.
3National Institute of Standards and Technology (USA).
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o DRUGIH WOZMOVNOSTQH MOVNO POLUˆITX INFORMACI@ W SISTEMNOM Help Browser ILI W

DOKUMENTACII PO SISTEME Mathematica (NAPRIMER, [6]).
uSPE[NOE ZAWER[ENIE INICIALIZACII PAKETA PODTWERVDAETSQ SOOB]ENIEM, SODERVA-

]IM NAIMENOWANIE PAKETA, TEKU]U@ DATU I WREMQ OKONˆANIQ ZAGRUZKI.

‘PhysicalConstantValues‘ Package
Version 1.1 (24.04.2002)

DATE: 27.4.2002
TIME: 14:48

tEPERX MOVNO POLUˆITX WS@ IME@]U@SQ W PAKETE INFORMACI@ O POSTOQNNYH, ISTOˆNIKAH

DANNYH, A TAKVE O PROGRAMMNYH MODULQH, REALIZOWANNYH W PAKETE.

sISTEMNYE IMENA POSTOQNNYH

dLQ TOGO ˆTOBY POLUˆITX ZNAˆENIE POSTOQNNOJ, KAK I W SLUˆAE ISPOLXZOWANIQ STAN-

DARTNOGO MPC-PAKETA, NUVNO PROSTO WWESTI SISTEMNOE IMQ KONSTANTY. w OTLIˆIE OT

STANDARTNOGO, IMENA W PCV-PAKETE NAˆINA@TSQ S SIMWOLA NIVNEGO REGISTRA (NAPRIMER,

ElectronMass — W MPC-PAKETE, NO electronMass — W PCV-PAKETE). zAMETIM TAKVE, ˆTO

IMENA RQDA KONSTANT IZMENENY PO SRAWNENI@ SO STANDARTNYM PAKETOM S TEM, ˆTOBY

PRIBLIZITX IH K REKOMENDUEMYM CODATA NAIMENOWANIQM POSTOQNNYH.
nIVE PRIWEDENY SISTEMNYE IMENA DOSTUPNYH W PCV-PAKETE POSTOQNNYH. iMENA “TOˆ-

NYH” KONSTANT WYDELENY VIRNYM [RIFTOM. zNAˆKOM ⊕ OTMEˆENY POSTOQNNYE, OTSUTSTWU-
@]IE W STANDARTNOM PAKETE.

sPISOK SISTEMNYH IMEN POSTOQNNYH

accelerationOfGravity ageOfUniverse
ageOfUniverseInGYear⊕ astronomicalUnit⊕

atomicMassConstant⊕ avogadroConstant
baryonDensityOfUniverse⊕ bohrMagneton⊕

bohrMagnetonIneV⊕ bohrRadius
boltzmannConstan classicalElectronRadius
comptonWavelength comptonWavelengthReduced⊕

conductanceQuantum constantOfGravitation
conversionConstant⊕ conversionConstantSquare⊕

cosmicBackgroundTemperature deuteronMagneticMoment
deuteronMass earthMass
earthRadius earthSchwarzschildRadius⊕

electricConstant electronChargeToMassQuotient⊕

electronGFactor electronMagneticMoment
electronMass electronMuonMassRatio⊕
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elementaryCharge faradayConstant
fermiCouplingConstant⊕ fineStructureConstant
galacticUnit galacticUnitInParsec⊕

galaxyVelocityWithRespectToCBR⊕ hubbleConstant
icePoint impedanceOfVacuum⊕

inverseFineStructureConstant⊕ jansky⊕

localDiskDensity⊕ localDiskDensityInGeV⊕

localHaloDensity⊕ localHaloDensityInGeV⊕

magneticConstant magneticFluxQuantum
meanSiderealDay⊕ molarGasConstant
molarVolume muonGFactor
muonMagneticMoment muonMagneticMomentAnomaly⊕

muonMagneticMomentToBohrMagneton⊕ muonMass
muonProtonMagneticMomentRatio⊕ neutronComptonWavelength
neutronMagneticMoment neutronMass
normalizedBaryonDensity⊕ nuclearMagneton⊕

nuclearMagnetonIneV⊕ parsec⊕

planckConstant planckConstantReduced
planckLength⊕ planckMass
planckMassInGeV⊕ planckTime⊕

pressurelessMatterDensity⊕ protonChargeToMassQuotient⊕

protonComptonWavelength protonMagneticMoment
protonMagneticMomentToBohrMagneton⊕ protonMass
rydbergConstant rydbergEnergy⊕

sackurTetrodeConstant scaledCosmologicalConstant⊕

siderealYear⊕ solarConstant
solarLuminosity solarMass⊕

solarRadius solarSchwarzschildRadius
solarVelocityAroundGalaxyCenter⊕ solarVelocityWithRespectToCBR⊕

speedOfLightInVacuum speedOfSound
stefanBoltzmannConstant strongCouplingConstant⊕

tauMass⊕ thomsonCrossSection
tropicalYear⊕ wavelengthOfeVOverc0Particle⊕

wBozonMass⊕ weakMixingAngle
wienDisplacementLawConstant⊕ zBozonMass⊕

kAK WIDNO IZ TABLICY, IMENA NEKOTORYH POSTOQNNYH IME@T DOSTATOˆNO BOLX[U@

DLINU, ˆTO SOZDAET OPREDELENNYE NEUDOBSTWA PRI IH WWODE. s TEM, ˆTOBY UPROSTITX

PROCEDURU WWODA IMEN POSTOQNNYH, W PAKET WKL@ˆENA “PALITRA” (“palette”) SISTEMNYH

IMEN (FAJL Palette.nb). pOSLE ZAGRUZKI “TOGO FAJLA IMENA POSTOQNNYH MOVNO PROSTO

KOPIROWATX W TEKU]U@ “ZAPISNU@ KNIVKU” (“notebook”), ]ELKNUW PO SOOTWETSTWU@]EJ

“KNOPKE” PALITRY.
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pREDSTAWLENIE DANNYH

w PAKETE ‘PhysicalConstantValues‘ REALIZOWANO DWA SPOSOBA PREDSTAWLENIQ DANNYH: STAN-

DARTNOE, KOTOROE OSU]ESTWLQETSQ PO UMOLˆANI@, I PREZENTATIWNOE — S ISPOLXZOWANIEM

FUNKCII Presentation.

sTANDARTNOE PREDSTAWLENIE

w “TOM PREDSTAWLENII DANNYE WYWODQTSQ W WIDE STANDARTNOGO SPISKA TREH WELIˆIN,
HARAKTERIZU@]IH ZNAˆENIE POSTOQNNOJ:

{SREDNEE ZNAˆENIE, STANDARTNOE OTKLONENIE, OTNOSITELXNAQ O[IBKA}.

w BOLX[INSTWE SLUˆAEW REZULXTAT BUDET WYGLQDETX SLEDU@]IM OBRAZOM:

In[2] := protonMagneticMoment

Out[2] = {1.410606633×10
−26Joule

Tesla
, 5.8×10

−34Joule
Tesla

, 4.1× 10−8
}

pRI RE[ENII KONKRETNYH ZADAˆ MOVET WOZNIKNUTX NEOBHODIMOSTX OBRA]ENIQ K L@BOMU

“LEMENTU “TOGO SPISKA. –TATNYE SREDSTWA SISTEMY Mathematica POZWOLQ@T REALIZOWATX

“TO. nAPRIMER,

In[3] := First[protonMagneticMoment]

Out[3] =
1.410606633×10−26Joule

Tesla

In[4] := protonMagneticMoment[[2]]

Out[4] =
5.8×10−34Joule

Tesla

oDNAKO SLEDUET IMETX W WIDU, ˆTO ESLI PERWYJ “LEMENT SPISKA WSEGDA PREDSTAWLQET

ZNAˆENIE POSTOQNNOJ, TO DWA DRUGIH MOGUT NE SODERVATX UKAZANNOJ INFORMACII. w PERWU@

OˆEREDX, “TO OTNOSITSQ K “TOˆNYM” POSTOQNNYM, NAPRIMER, K SKOROSTI SWETA W WAKUUME.

In[5] := speedOfLightInVacuum

Out[5] = {299792458 Meter
Second

, Exact, Exact}

iMEETSQ TAKVE GRUPPA “NEOCENENNYH” POSTOQNNYH, NEOPREDELENNOSTX ZNAˆENIQ KOTO-
RYH NE PRIWODITSQ W ISPOLXZOWANNYH AWTOROM ISTOˆNIKAH [3]–[5]. w “TOM SLUˆAE DWA

POSLEDNIH “LEMENTA SPISKA PREDSTAWLQ@TSQ NULEM.

In[6] := solarSchwarzschildRadius

Out[6] =
{
2953.25008 Meter, 0, 0

}
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zNAˆENIQ BOLX[INSTWA POSTOQNNYH WYRAVENY W si. nEKOTORYE IZ NIH PREDSTAWLENY

TAKVE S ISPOLXZOWANIEM SPECIALXNYH EDINIC, ˆTO OTRAVENO W SISTEMNOM IMENE TAKIH

POSTOQNNYH (SRAWNITE, NAPRIMER, bohrMagneton I bohrMagnetonIneV). zNAˆENIQ OTDELXNYH

POSTOQNNYH PREDSTAWLENY TOLXKO W SPECIALXNYH EDINICAH.

pREZENTATIWNOE PREDSTAWLENIE

—TO PREDSTAWLENIE MOVET ISPOLXZOWATXSQ PRI DOKUMENTIROWANII RE[ENIQ KONKRETNOJ

ZADAˆI W SREDE Mathematica ILI DLQ POLUˆENIQ DOPOLNITELXNOJ INFORMACII SPRAWOˆ-
NOGO HARAKTERA. zAMETIM, ODNAKO, ˆTO “TO PREDSTAWLENIE ADEKWATNO REALIZUETSQ TOLXKO

PRI ISPOLXZOWANII [TATNOGO “PROCESSORA DIALOGA” (“front-end”) SISTEMY Mathematica.
rEALIZUETSQ “TO PREDSTAWLENIE S POMO]X@ FUNKCII Presentation[IMQ POSTOQNNOJ]. nA-

PRIMER:

In[7] := Presentation[ageOfUniverse]

age of the universe (t0=(3.79− 5.68)× 1017[s])

Value Uncertainty Relative uncert.

4.735× 1017Second 9.45× 1016Second 0.20

Out[7] =
{
4.735× 1017 Second, 9.45× 1016 Second, 0.20

}

w “TOM PRIMERE DEMONSTRIRUETSQ TAKVE REZULXTAT AWTOMATIˆESKOJ “GRUBOJ” OCENKI “SRED-

NIH” I “O[IBOK” DLQ POSTOQNNYH, ZNAˆENIQ KOTORYH LEVAT W NEKOTOROM INTERWALE OT

Min DO Max (Value=(Max+Min)/2; Uncertainty=(Max–Min)/2).

dLQ OTMENY ODNOWREMENNOGO WYWODA STANDARTNOGO PREDSTAWLENIQ WWOD KOMANDY SLE-
DUET, KAK OBYˆNO, ZAKANˆIWATX SIMWOLOM ; .

In[8] := Presentation[zBozonMass];

Z0 bozon mass (mZ = 91.1882(22)[GeV/c20])

Value Uncertainty Relative uncert.

91.1882 GeV
c20

0.0022 GeV
c20

0.000024

kROME TOGO, ISPOLXZUQ FUNKCI@ Presentation[] BEZ PARAMETRA, MOVNO POLUˆITX

POLNU@ TABLICU SISTEMNYH IMEN I ZNAˆENIJ POSTOQNNYH, PREDSTAWLENNYH W PCV-PAKETE.

nIVE PRIWEDENY FRAGMENTY “TOJ TABLICY.
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In[9] := Presentation[ ]

Physical Constant Table

1 accelerationOfGravity g 9.80665 m s−2

2 ageOfUniverse tO (3.79-5.68)×1017 s

3 ageOfUniverseInGYear tO,GY (12-18) Gyr

4 astronomicalUnit au 149597870660(20) m

. . . . . . . . . . . . . . .

98 weakMixingAngle sin2ΘW 0.2230(4)

99 wienDisplacementLawConstant b 2.8977686(51)×10−3 m K

100 zBozonMass mZ 91.1882(22) GeV/c20

rAZUMEETSQ, WSEGDA MOVNO REALIZOWATX SWOE SOBSTWENNOE PREDSTAWLENIE DANNYH S IS-
POLXZOWANIEM [TATNYH SREDSTW SISTEMY Mathematica. sAMYJ PROSTOJ SPOSOB — ISPOLXZO-

WATX STANDARTNYJ WYWOD SPISKA W TABULIROWANNOJ FORME S POMO]X@ KOMANDY TableForm.

In[10] := TableForm[muonMagneticMomentAnomaly]

Out[10]//TableForm=

0.00116591602

6.4× 10−10

5.5× 10−7

iLI BOLEE “IZQ]NO” S ISPOLXZOWANIEM OPCIJ (I/ILI STILEJ) FUNKCII StyleForm:

In[11] := Print[StyleForm[TableForm[wBozonMass,

TableHeadings->{{StyleForm["Value",FontWeight->"Bold",
FontSize->11],

StyleForm["Uncertainty",FontWeight->"Bold",

FontSize->11],

StyleForm["Relative uncertainty",FontWeight->"Bold",

FontSize->11]},None}],
FontSize -> 9, FontWeight -> "Bold"]];

Value
80.419 GeV

c20

Uncertainty
0.056 GeV

c20

Relative uncertainty 0.00070
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dOSTUP K DOPOLNITELXNOJ INFORMACII

iNFORMACI@ O “STANDARTNYH” IMENAH POSTOQNNYH, ISPOLXZUEMOM ISTOˆNIKE DANNYH

PO KONKRETNOJ KONSTANTE, ISTOˆNIKE ILI SPOSOBE OCENKI NEOPREDELENNOSTI ZNAˆENIJ PO-

STOQNNYH MOVNO POLUˆITX, WWEDQ ZNAK WOPROSA (?), SLEDOM ZA KOTORYM UKAZYWAETSQ IMQ

POSTOQNNOJ, ABBREWIATURA ISTOˆNIKA ILI NAIMENOWANIE FUNKCII. nAPRIMER:

In[12] := ?galacticUnit

Name: solar distance from galactic center. Source: PDG Data (?PDG).

Status: INEXACT. Uncertainty calculation method: PDG Data, standard

calculation for galactic unit and parsec as independent variables

(unit transformation). Correlations: UNKNOWN).

In[13] := ?PDG

P.J.Mohr and B.N.Taylor (NIST), Physical Constants; D.E.Groom,

Astrophysical Constants. In ’Review of Particle Physics. Particle

Data Group’. Eur. Phys. J. C15, 1 (2000).

In[14] := ?Presentation

Presentation[ ] presents full constant table in tabular form.

Presentation[cname] (where ’cname’ is package name of constant)

presents standard name of constant and its value in tabular form.

zAKL@ˆENIE

—TU RABOTU MOVNO RASSMATRIWATX KAK SIGNALXNU@ INFORMACI@ O SOZDANII PERWOJ

WERSII SPECIALIZIROWANNOGO PAKETA ‘PhysicalConstantValues‘. w DALXNEJ[EM PLANIRUETSQ

RAS[IRENIE SPISKA POSTOQNNYH, A TAKVE SOPROWOVDENIE PAKETA W SMYSLE OBNOWLENIQ PRED-

STAWLENNYH W NEM DANNYH PO MERE POSTUPLENIQ INFORMACII O REKOMENDOWANNYH (SOGLA-
SOWANNYH) ZNAˆENIQH POSTOQNNYH. oDNAKO RAZWITIE KAKIH-LIBO FUNKCIONALXNYH WOZMOV-

NOSTEJ PAKETA W NASTOQ]EE WREMQ NE PLANIRUETSQ. dOSTATOˆNO RAZWITYJ INSTRUMENTARIJ

DLQ PROWEDENIQ RASˆETOW S PRIWLEˆENIEM REKOMENDOWANNYH ZNAˆENIJ POSTOQNNYH, WKL@ˆAQ

KORRELQCII, REALIZUETSQ W NASTOQ]EE WREMQ W PAKETE ‘StandardPhysicalConstants‘ [2]. tEM

NE MENEE, AWTOR RASSMOTRIT L@BYE ZAMEˆANIQ I PREDLOVENIQ PO ULUˆ[ENI@ ZAQWLENNYH

WOZMOVNOSTEJ PREDSTAWLENNOGO PAKETA.

w ZAKL@ˆENIE WYRAVA@ BLAGODARNOSTX w.w. eVELE ZA KONSTRUKTIWNYE OBSUVDENIQ MO-

TIWACII SOZDANIQ PAKETA, SODERVANIQ I STRUKTURY BAZY DANNYH FIZIˆESKIH POSTOQNNYH.
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