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AMS MILEA

lonplus, Svycarsko
300 kV tandetron
Cs sputter

He stripper

1°Be, 14C, 26A|, 41Ca’
129|’ 233U, 236U, 239Pu 3

dalsi aktinoidy




Rozvrh

03 2018
2019 - 2020
02 2019
25.5. 2020
08 2020
09 2020

05 2021
20.5. 2021
06 2021

Projekt zacal

Vystavba budovy

Podpis smlouvy s lonplus
Prvni data v MILEA databazi
Dokonceny FAT

MILEA pfijela do Prahy
Start instalace

MILEA se probudila v Praze
Dokonceny SAT



Rozvrh

06 2021 2 a 2 tydny skoleni
09 21-0122 Testy, tapani, zoufalost




Rozvrh

06 2021 2 a 2 tydny skoleni
09 21- 0122 Testy, tapani, zoufalost
5.2.2022 Prvni radiouhlikové vzorky




Rozvrh

06 2021

09 21—-0122
5.2.2022
24.6.2022
26.7.2022
léto 2022

2 a 2 tydny skoleni

Testy, tapani, zoufalost
Prvni radiouhlikové vzorky
Prvni uranové vzorky
Prvni beryliové
Prvnijodové




Princip




Vysledek AMS meéreni

XC =1 [t.e 214(C/[C aBC[2C

Korekce na interference v detekcnim systému: odhad podilu
nestripovanych molekul v 14C signalu

Odecteni pozadi
Oprava na frakcionaci: priprava, odprasovani...
Normalizace na standard: kyselina stavelova z roku 1977

... pro kazdé jednotlivé méreni, z toho prumér
Z toho tzv nekalibrované uhlikové stari



Schéma méreni

14C/12C ~10712 \

13C/12C ~ 1072 / - ———
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Vnorene cykly
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Vnorene cykly

Cycle graph
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Vnorené cykly

sample sample 126 HE) "¢ (HE) '%c (LE) *or' e %ei'e a"c e

run run pos target D description type 14¢ (UA) (nA) (UA) 12, err chi2 (o) F'%c (%) trans (pa) rtime cyc
AC25290 25290 2 88521 [HTT20 oxal ] 61270 1500 1634 296 14919 0006 1.1 10891 13438 -26.1 507 0.3 4385 15 ¥
AC25291 25291 3 886.1.1 |H1169 oxa2 | 78290 1869 2078 350 15315 0005 07 11120 13231 -56 534 05 4383 15
AC25292 25292 4 887.1.1  |H1171 oxa2 | 69745 1686 1864 318 15225 0006 05 1.1059 13298 -110 531 06 4354 15
Sub-cycle 80 ms AC25293 25293 5 888.1.1 |H1172 oxa2 | 71147 1690 1870 318 15386 0006 15 1.1062 13432 -108 532 05 4384 15
AC25204 25294 6 889.1.1 |H1174 oxa2 | 76014 1829 2027 338 15194 0006 07 1.1084 13213 -89 540 04 4383 15
AC25295 25295 7 890.1.1 | T464 o 57 1860 2035 352 00011 0000 06 10938 00010 -219 528 04 4390 15
AC25296 25296 8 891.1.1 | T468 bl 42 1654 1805 313 00009 0000 1.1 10915 00008 -239 529 04 4390 15 ¥
AC25207 25297 g 89211 | T474 bl 47 1740 1903 329 00010 0000 10 10933 00009 -223 530 05 4390 15
AC25208 25298 10 89311 |T475 bl 53 1742 1903 328 00011 0000 10 10928 00010 -228 531 04 4391 15
AC25209 25299 11 89411 |T476 bl 63 1763 1928 332 00013 0000 09 10938 00012 -219 531 05 4360 15
AC25300 25300 12 89511 |22 0179 sample. 48410 1734 1900 328 10196 0005 06 10954 09075 -204 529 04 4386 15
Cvele 15-30's AC25301 25301 13 89611 |22 0180m sample 17462 614 664 123 10385 0008 14 10816 09481 -328 501 01 4389 15
Y AC25302 25302 14 89714 |22 o181l sample 6420 237 254 49 09901 0012 06 10744 09160 -392 482 00 4390 15 ¥
AC25303 25303 15 89811 |22 0182 sample 22539 822 889 162 10013 0007 07 10822 09132 -323 507 02 4388 15
AC25304 25304 16 899.1.1 |22 0183 sample 53325 1830 2013 347 10645 0005 12 1.1000 0939 -163 527 05 4386 15
AC25305 25305 17 9001 |22 0184m sample 20791 786 852 156 09659 0007 08 10833 08781 -308 505 02 4388 15
AC25306 25306 18 90111 |22 0186 sample 49415 1798 1981 341 10040 0005 10 1.1018 08832 -147 527 04 4386 15 W
AC25307 25307 19 90211 |22 0187m sample 50089 1856 2041 351 09856 0004 06 10993 08711 -170 528 06 4386 15
AC25308 25308 20 90311 |22 0188m sample 46637 1707 1874 325 09977 0005 12 10975 08847 -186 525 06 4386 15
i AC25309 25309 21 90411 |22 0189m sample 49489 1803 1983 339 10028 0005 09 1.1001 08850 -163 531 05 4386 15
Run 15 cykla AC25310 25310 22 90511 |22 0190m sample 51489 1871 2061 354 10055 0004 09 1.1019 08845 -147 528 05 4386 15
AC25311 25311 23 90611 |22 0191m sample 51315 1847 2032 350 10150 0004 07 10999 08960 -164 528 05 4386 15
AC25312 25312 24 90744 |22 0192m sample 47,821 1746 1916 332 10003 0005 06 10971 08876 -190 527 05 4386 15
AC25313 25313 25 90811 |22 0193m sample 35383 1309 1426 253 09870 0005 15 10893 08884 -259 517 04 4387 15
AC25314 25314 26 90911 |22 0194m sample 34816 1281 1396 248 09928 0005 10 10897 08929 -256 517 04 4387 15 W
AC25315 25315 27 91044 |22 0195m sample 41819 1517 1658 291 10066 0005 13 10930 09000 -226 521 04 4387 15
AC25316 25316 2 88521 HTT20 oxa2 62539 1524 1659 301 14993 0006 15 10889 13509 -263 506 04 4385 15
AC25317 25317 3 886.1.1  H1169 oxa2 78572 1869 2075 354 15367 0005 07 1.1104 13314 -70 528 06 4383 15
Pass AC25318 25318 4 887.1.1  H1171 oxa2 77,352 1839 2035 348 15373 0006 08 1.1063 13419 -107 528 06 4384 15
AC25319 25319 5 888.1.1  H1172 oxa2 77481 1843 2038 349 15370 0006 13 1.1063 13416 -107 527 05 4384 15
AC25320 25320 6 889.1.1  H1174 oxa2 85600 2051 2272 385 15260 0005 04 1.1081 13276 -91 532 05 4383 15
AC25321 25321 7 890.1.1  T464 bl 51 1872 2049 356 00010 0000 08 10943 00009 -215 526 04 4390 15
AC25322 25322 8 89111  T468 bl 44 1764 1925 336 00009 0000 08 10916 00008 -239 525 04 4390 15 W
AC25323 25323 9 89211  T474 bi 63 1800 1968 341 00013 0000 09 10929 00011 -227 528 05 439.1 15
AC25324 25324 10 89341  T475 b 49 1834 2003 348 00010 0000 05 10924 00009 -231 526 05 4390 15
AC25325 25325 11 89411  T476 b 55 1831 2002 348 00011 0000 07 10935 00010 -222 526 06 4390 15
AC25326 25326 12 89511 22 0179 sample 50037 1796 1966 342 10179 0005 06 10943 09068 -209 525 05 4386 15
AC25327 25327 13 89611 22 0180m sample 17,994 631 682 127 10411 0008 10 10801 09530 -34.1 495 0.1 4388 15
AC25328 25328 14 89714 22 01811 sample 7492 272 292 57 10052 0012 08 10735 09316 -400 478 00 4390 15
AC25329 25329 15 89811 22 0182 sample 24023 888 961 177 09875 0006 1.1 10818 09012 -326 502 02 4388 15
AC25330 25330 16 899.1.1 22 0183 sample 56375 1932 2125 369 10660 0004 08 1.1001 09409 -163 523 05 4385 15
AC25331 25331 17 90044 22 0184m sample 21721 813 880 163 09757 0007 06 10825 08892 -320 499 02 4388 15
AC25332 25332 18 90111 22 0186 sample 51,188 1854 2042 353 10084 0004 12 1.1011 08883 -154 525 05 4386 15
AC25333 25333 19 90214 22 0187m sample 51,589 1928 2118 367 09777 0004 12 10988 08648 -174 525 06 4386 15 v



Vnorene cykly

a
—
St
sample sample s 13cH

run run pos targetiD  description type 14 (nA) r-time cyc
AC25290 25290 2 88521 [ATT20 oXaz 61,2 o 0.3 4385 15 v
AC25291 25291 3 886.1.1 |H1169 oxa2 78,2 05 4383 15 [¥
AC25292 25292 4 887.1.1 H1171 oxa2 69,7 —t—p 06 4354 15
Sub-cycle 80 ms AC25293 25293 5 888.1.1 |H1172 oa@2 | 711 R 05 4384 15
AC25294 25294 6 889.1.1 |H1174 0xa2 76,0 ) 04 4383 15 v
AC25295 25295 7 890.1.1 | T464 o ' 04 4390 15
AC25296 25296 8 891.1.1 | T468 bl et 04 439.0 15 v
AC25297 25297 9 89211 | T474 bl F VU PN 05 4390 15 ¥
AC25298 25298 10 893.1.1 | T475 bl o 04 4391 15 W
AC25299 25299 1 894.1.1 | T476 bl ) 05 436.0 15
AC25300 25300 12 89511 |22 0179 sample 484 s 04 4386 15 %

AC25301 25301 13 896.1.1 |22 0180m sample 174 (R DN 0.1 4389 15
Cycle 15-30s AC25302 25302 14 89714 |22 01811 sample 64 t 0.0 4390 15 W
AC25303 25303 15 898.1.1 |22 0182 sample 22,5 0.2 4388 15 v
AC25304 25304 16 899.1.1 |22 0183 sample 53,3 Al st e 05 4386 15 v
AC25305 25305 17 900.1.1 |22 0184m sample 20,7 ! ' & 0.2 4388 15 ¥
AC25306 25306 18 90111 |22 0186 sample 494 I\ 04 4386 15 v
AC25307 25307 19 90211 |22 0187m sample 50,0 06 4386 15
AC25308 25308 20 903.1.1 |22 0188m sample 46,6 ———— 0.6 4386 15
) AC25309 25309 21 904.1.1 |22 0189m sample 494 PN P N 05 4386 15 v
Run 15 cykld AC25310 25310 22 90511 |22 0190m sample 514 _ld 05 4386 15
AC25311 25311 23 906.1.1 |22 0191m sample 51,3 ' 05 4386 15 [v
AC25312 25312 24 907.1.1 |22 0192m sample 478 [E— 05 4386 15 v
AC25313 25313 25 908.1.1 |22 0193m sample 353 —_—— 04 4387 15 v
AC25314 25314 26 909.1.1 |22 0194m sample 34,8 N 04 4387 15 v
AC25315 25315 27 910.1.1 |22 0195m sample 41,8 ! 04 4387 15
AC25316 25316 2 88521 HI120 oxa2 62,5 Pt { 04 4385 15 v
AC25317 25317 3 886.1.1  H1169 oxa2 78,5 P J 06 4383 15 v
Pass AC25318 25318 4 887.1.1  H1171 oxa2 77,3 N 06 4384 15 v
AC25319 25319 5 888.1.1  H1172 oxa2 774 =" 05 4384 15 [v]
AC25320 25320 6 889.1.1  H1174 oxa2 85,6 ; —— 05 4383 15 [v]
AC25321 25321 7 890.1.1  T464 bl [P N S 04 4390 15 ¥
AC25322 25322 8 89111  T468 bl | 04 4390 15 v
AC25323 25323 9 89211  T474 bl = 1 05 439.1 15 ¥
AC25324 25324 10 893.1.1  T475 bl e : 05 439.0 15 v
AC25325 25325 11 89411  T476 bl ""‘e'%‘" 06 4390 15
AC25326 25326 12 89511 22 0179 sample 500J. .. .. .. _ L B e e el e .. 05 4386 15 ¥
AC25327 25327 13 896.1.1 22 0180m sample 17,994 6.31 68.2 12,7 1.0411 0008 1.0 1.0801 09530 -34.1 495 0.1 4388 15
AC25328 25328 14 89711 22 0181! sample 7492 2.72 29.2 57 1.0052 0012 08 1.0735 09316 -40.0 478 0.0 4390 15 ¥
AC25329 25329 15 898.1.1 22 0182 sample 24,023 8.88 96.1 17.7 09875 0006 1.1 10818 09012 -326 502 0.2 4388 15 ¥
AC25330 25330 16 899.1.1 22 0183 sample 56,375 1932 2125 369 1.0660 0.004 0.8 1.1001 09409 -163 523 05 4385 15
AC25331 25331 17 900.1.1 22 0184m sample 21,721 8.13 88.0 16.3 09757 0.007 06 1.0825 08892 -32.0 499 02 4388 15 [V
AC25332 25332 18 90111 22 0186 sample 51,188 1854 2042 353 10084 0004 12 1.1011 08883 -154 525 05 4386 15 v
AC25333 25333 19 90211 22 0187m sample 51,589 1928 2118 367 09777 0004 1.2 10988 08648 -174 525 06 4386 15 ¥



Nestabilita systému

lon Source Power Supplies

LT 1T | current

Source Cathode Potential -0 kV

Source lon Potential -31kV
Source Extractor Potential -1kV
Source Box-Lens -14 kV

Source Cathode Current (right-y) -2 mA

Source lon Current (right-y) -1 mA

Source Extratctor Current (right-y) 0 mA
Source Box-Lens Current (right-y) 0 mA

Position

Y
09/01 00:00 09/01 12:00 09/02 00:00 09/02 12:00 09/03 00:00 09/03 12:00 09/04 00:00 09/04 12:00




Nejistota vysledku AMS meéreni

Cetnost méreni
Molekularni korekce
Rozptyl pozadi

Externi nejistota: nestabilita méreni, variace pfi priprave,
instrumentacni moznosti, nase ¢, 1—1,5%



14C vysledky

Zatim: 556 vzorki plus standardy (oxa Il) a pozad'ové vzorky
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Zajimave 14C aplikace posledni doby

Nejstarsi jeskyni kresba v
CR v Katerinskych
jeskynich

Caslavska kalva

OxCal v4.4.4 Bronk Ramsey (2021); r:5 Atmospheric data from Reimer et al (2020)
CRL19 063 o o~
CRL19 064 S BT —
CRL19 066 v |
CRL19 670 o Nam—
""" 5600 5400 5200 5000 4800 4600 4400 4200 4000

Radiocarbon determination (BP)

400

700
600

500

OxCal v4.4 4 Bronk Ramsey (2021); r:5; Atmospheric data from Reimer et al (2020)

Calibrated date (calBC)

kalva (586,13)
95.4% probability
(74.6%) 1320-1360calAD
(20.8%) 1389-1405calAD
X2-Test: di=1 T=0.3(5% 3.8)

Calibrated date (calAD)




Datovani historickych malt pomoci

organickych intruzi

Uhliky, dfevo, kosti
95 vzorkd, 74 datovano

5 AL 11. - 12. st.,,

Ryzmburk e pozdéji opravy

=
N 1260 -1270

1300 - 1350



Zpracovani vzorku

] Drevo, kosti, zuby, uhliky, vCeli vosk, pyly, ulity, papir, textil, listy, vlasy,
ktze, raselina...

[ oZiStEny vzorek ] Frézovani, porcovani, prebirani, mikroskopie...

i Hmotnost (mg)
Typ vzorku
idedlni  minimalni
datovatelna Kolagen, celul6za, elementarni uhlik, revs i, ”
chemicka forma keratin...
i zuhelnatély vzorek 20 5
S I , .. t , k I'k o wvtv uhlicitany 150 50
; T alovanl v cistem KYySIIKU (a precistent
[ oxid uhlicity ] P y ( P ,) kosti 1000 500
i slonovina 200 20
meitena POdle metOdy méf;enl' 14C, rostlinné makrozbytky 200 20
chemicka forma pro AMS redukce na C papir 25 15

kdze, rohovina, hedvabi, viasy,

v - 30 15
vinéné textilie



Kalibrace

diouhlikové stari (BP)

¢nira

Konven

OxCal v4.4.4 Bronk Ramsey (2021); r:5; Atmospheric data from Reimer et al (2020)

o00] 14C kalibraéni kiivka IntCal20 1200

pro severni hemisféru

1000}

1100}

800}

1000}

600}

900}

400}

800}

200} + #H 4+

700f

Rok (n.l.) Rok (n.l.)

Il 1 1 Il Il 1 1 1 | 1 Il 1 Il Il 1 1 1 1 | Il 1 1 Il 1 1 1 1
) 850 900 950 1000 1050 1100 1150 1200 1250 1300 800 1 000 1 200



Datovani historickych malt pomoci
organickych intruzi

Samples

found

Sampled
area (m?)

Excluded*

Dissolved
during ABA

Paleolithic

Young
intrusion

old
wood

Prague Castle 30 7 2 12 1 0 2 13
Tyrov 18 60 1 1 0 2 1 13
Ryzmburk 10 40 0 1 0 0 0 9
Pysolec 37 114 3 1 2 1 6 24
All 95 221 6% 16% 3% 3% 9% 62%

*Excluded as stone resembling charcoals, contaminated, or below weight limit




Wildlife crime

Nelegalni obchod s chranénymi druhy

Proc: nékteré druhy na pokraji vyhynuti, konkurence legalni
ekonomiky, bezpecnostni riziko, zdravotni risk — rozsirfovani zoonéz
(coronavirus)

Umluva CITES: Convention on International Trade in Endangered
Species of Wild Fauna and Flora

VySetrfovani: druhova (individualni) identifikace, doklady, odchov od
deklarovanych rodicu, plvod, pricina a ¢as umrti



Datovani soucasnych vzorku

Pomoci bombového piku, pfesnost az jednotky let, jenze:

Nekalibrované stafi F14C

klicni kost, tuk (-166,14)

- 68.3% probability
1.8F (8.2%) 1955-1955calAD

B (60.1%) 2015-2016calAD

95.4% probability

g (14.6%) 1955-1955calAD
1.6 (80.9%) 2014-2017calAD
145
1.2F

TE

9E0 M98y 2000 2020

Kalibrované stafi (roky)

Dva vzorky zname relativni chronologie
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Vice vzorkl znamé absolutni chronologie
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No Fossil
No Bombs

\
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Slonovina

25 slonovinovych so$ek zabavenych v CR: rozhodujici rok 1947, 68%

urcité mladsich, zbytek nejednoznacny

Vyzkum pfrirtstani klG:

Relativni chronologie — vime, kde
vzorkovat (u artefaktd ale sloZité)
Absolutni chronologie - kel pfirlsta
nelinearng, rychlost se s vékem snizuje,
v mladi podstatné vétsi narust, nez se
predpoklada (u artefaktd velmi slozité)

Vzdalenost od $picky klu (cm)
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Dalsi tkané

Zelvi krunyre, o¢i, medvéd

Kk

uze...

4.4 .4 Bronk Ramsey (2021): 1:0.2 Post-bomb atmospheric NH3 curve (Hua et al 2¢
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Podékovani

Kolegynim a kolegum CRL laboratore
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