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Yaaepod - ochoea dxu3nu Ha 3emae
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Yaaepod - ocnoea dxcusnu Ha 3emae
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Amom yznepooa

1 2 6 protons (+)
6 electrons (-)
6 neutrons
electron configuration: 2-4

6 electrons

2-4
° pro’ronV-G\ﬁrsf shell: 2

econd shell: 4

Q)

6 neutrons




H3omonvl yzaepooa

NATURAL ISOTOPES OF CARBON

6 Protons 6 Protons 6 Protons
e 6 Neutrons e, 7 Neutrons —&—J/ 8 Neutrons
TN (7 @\
(@) &

<& & &

Ega i
Carbon-12 Carbon-13 Carbon-14
(6P + 6N) (6P + 7N) (6P + 8N)
Atomic Weight = 12 Atomic Weight = 13 Atomic Weight = 14
Isotope Mass: 12 u Atomic Mass = 13.00335u Isotope Mass: 14.003241 u
Abundance: 98.89% Abundance: 1.109% Abundance: 1 Part Per Trillion

Half-life: 5,730 * 40 Years



H3omonvl yzaepooa

Cosmic rays from the sun collides with atoms in the
upper atmosphere producing energetic neutrons

e BB

neutron +  Nitrogen-14 Carbon-14 + proton

The energetic neutron collided with a Nitrogen-14
atom to produce a Carbon-14 atom and a proton

The Carbon-14 oxidises to Carbon-14
dioxide and is transported to the lower

atmosphere

Plants absorb Carbon dioxide during
photosynthesis and take in Carbon-14
in a ratio similar to that of Carbon-14
in the atmosphere

Carbon-14 is taken in by animals
) and humans through the food chain

When plants and animals
die, they stop taking in
—

Carbon-14 -
W Following death or burial,
«7/  the unstable Carbon-14 in

bones undergo beta decay
to form Nitrogen-14

Carbon-14 undergoes beta decay to
) form Nitrogen-14. Over time the ratio
0% of Carbon-14 to other Carbon atom
a9 decreases. Carbon-14 has a half life
. + Proto of 5,730 years. By measuring the
Carbon-14 ' ] Nitrogen-14 amount of Carbon-14 in a sample
| ) and comparing it to a fresh sample,
scientists can determine its age.
® Pass My Exams




Paduoaxmuenocms yzaepoda C-14

Beta-minus Decay
Carbon-14 Nitrogen- 14

&

6 protons 7 protons
8 neutrons 7 neutrens

f{ A Antineutrino Electron

= 4+ @ <4+ ¢

[lepuon nonypacnana T, /o PAIMOYTJIEPO/IA COCTABJIAET
5730 net. 3a 5TO Bpems ¥ BCcero panuoyriaepoa
pacrazgeTcs.

Boripoc: Kakoe KOJIM4eCTBO PAAVOYIIEPOia OCTAHETCS B
obpasue cnycts 11460 net?



Percent Carbon 14 Remaining

Paduoaxmuenocms yzaepoda C-14

Rate of Decay for Carbon 14

100.0%

3.1%
5,730 11,460 17,190 22,920 28,650
Years Elapsed



Hmoau

1) Bce >)kuBOE€ OCHOBAHO HA yIJIepone

2) Yraepop Cl14 3 atMmocdepsl MONagaeT B MULIEBYIO
[IETI0YKY IIPU (POTOCUHTESE

3) Ilpu >Ku3HU OpraHU3Ma MPOUCXOIUT MTOCTOSIHHBIN
0OMEH yriepona, no3ToMy cootHomenue C14 /C12
OCTa€TCS HEU3MEHHBIM

4) Tlocne cmepTu opraHvsMa OOMeH yriepoa
[IpeKpaniaeTcs, KOJIM4eCTBO CTaOUIbHOTO
yriaepozna Cl2 He U3BMEHSIETCH, PaguOaKTUBHbBIN
n3ororn Cl4 HaynHaeT pacriagaTbCs

5) Wamepss cootHomenue C14 /C12 B obpasie
MOJKHO CYOUTh O BDEMEHU €0 CMEPTU



Number of atoms remaining

Kax yzadamb eo3pacm?

C12

% Bcero C14 yxe
pacnanacs. Kyaa
MHe?
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Time (years)



Number of atoms remaining

Kax yzadamb eo3pacm?

C12

] ] I a ]
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Time (years)
5730



Number of atoms remaining

Kax yzadamb eo3pacm?

C12

15/16 Bcero C14
y>Xe pacnanacs.
Kyoa mHe?
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Number of atoms remaining

Kax yzadamb eo3pacm?

C12
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Heo6xo0umocmv KanrudpoeKu
Kak ybeantbca B pabotocnocobHocTn metoga?



Heo6xo0umocmv KanrudpoeKu
Kak ybeantbca B pabotocnocobHocTn metoga?

1) CpaBHWUTb BO3paCT, NOSTIy4YEHHbIN MO AaHHbIM
paguoyrnepoaHoro aHanumsa, ¢ gaHHbIMU,
Nnony4YeHHbIMN HE3ABUCUMO

2) CpaBHUTL peaynbTaTthl, NONyYeHHbIE B Pa3HbIX
nabopaTtopwusix (crienoe nccrnegoBaHue)

Okasanochb, YTO pagnoyrnepoaHbin aHannu3 obnagaet
3HA4YUTESTIbHOM NOrPELUHOCTbLIO U HYXXOAEeTCA B
aopaboTke (1950-e roabl)



Heo6xo0umocmv KanrudpoeKu
[MpepnonoXxeHna metoaa:

1) CooTHoweHne C14/C12 B aTMocepe HEN3MEHHO BO
BPEMEHMU

2) CooTHoweHue C14/C12 BHYTpW opraHnama
coBnaga€eT c aTMOCMEPHbIM

3) CooTHolweHne C14/C12 coBnagaeT BO BCEX XKUBbIX
cylLlecTBax

KannbpoBka — aTo npouenypa yToYHEeHUst pe3ynbTaToB
aHann3a. KannbpoBka BbINOMHAETCSA NyTEM CPaBHEHUS
pe3ynsTaToB paguoyriepogHoro aHanumaa c
pes3ynsraTaMun Apyrnx MeToa0B.



Cmapodicunvt 3emau

Macpycaunn. 4847 net. KanncdopHus,
CLUA.



Cmapodicunvt 3emau

—

LiBeuus.



Cmapoacunsvt 3emau

KonoHus NaHpo. 80000 net. KOTa,

CLIA.



Kanuoposounasn kpuseas INTCAL13 (2013)

Conventional Radiocarbon Age (yr BP)
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Tunuunslu pe3yavmam pacuoyzaepooHo2o
AHAAU3A

OxCal v4.1.7 Bronk Ramsey {2010); r:5; Atmospheric data from Reimer et al (2009);

3 SUERC-473905 (456,27)
700 B 68.2% probability
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Tunuunslu pesyarvmam pacduoyznepooHo2o

OxCa\ v4.1.7 Bronk Ramsey {2010); r:5; Atmospheric data from Reimer et al {2009);

800 =\ SUERC-47903 (532,29)
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Tunuunslu pe3yavmam pacuoyzaepooHo2o
AHAAU3A

OxCal v4.1.7 Bronk Ramsey (2010}; r:5; Atmaspheric data from Reimer et al {(2009);

SUERC-47904 (407,29)
68.2% probability
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Radiocarbon determinalion
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OxCal v4.2.3 Bronk Ramsey (2013); r1 IntCal13

curve (Reimer et al 2013)
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