
RAN NUT 0 BANG TUAN HOAN 
Tif nam 1860, nha bac hpc ngifofi Nga Dmitri IVIendeleev 6z sdp xe'p cac nguyen to'trong tif 
nhien theo mot trat tif tuan hoan nh '̂t djnh. Ve sau, bang sdp xep do co ten la Bang tuan 
hoan IVIendeleev. Dieu ky dieu la ii each sdp xep cac nguyen to'vao cac 6 theo hang, theo 
cot mpt each trat tU nay; cd nhO'ng o IVIendeleev di trong va dif doan ring, ve sau se tim 
ra du'dc nhifng nguyen to de dien vao dd. Den nam 2010, da tim ra QUtiz nguyen td'de dien 
vao 6 trong con lai cuoi cung la 6 so' 117. Dd la nguyen to' cd nguyen \\t so' la 117. 

Nhieu ngiTdi tUofng rdng Bang tuan hoan Mendeleev de'n nay day du, hoan chinh nhUng si/ 
thuc khong phai nhif vay. Bai bao: Cracks in the Periodic Table' dang tren Tap chf Scientific 
American so thang 6.2013 cho thay cd ra't nhieu van de nay sinh tiftinh tuin hoan cua Bang 
tuan hoan cac nguyen to hoa hpc. Dirî i day, Tap chi xin gidi thieu cung ban dpc. 

V
iec tim ra nguyen to thu 
117 da lap xong 6 trong 
CUOI cung con lai 6 Bang 
tuan hoan nhung khi toan 

bo cac 6 trong da di/oc lap day thi lai 
thay Bang tuan hoan khong con day 
du cai uy luc von co cua no. Nam 
2010, cac nha khoa hoc Nga cho biet 
da tdng hdp dUdc hat nhan nguyen tCf 
dau tien cua nguyen to 117 Nguyen 
\6 moi nay con chua co ten vi cong 
dong khoa hoc co truyen thong la chd 
den khi co them khang dmh doc lap 
thi moi dat ten Va den nay, Bang 
tuan hoan cac nguyen to hoa hoc da 
CO nguyen to 117 dung vung vang 

Tat ca cac nguyen to tu d&u tien 
den 116 va nguyen to 118 da dudc 
tim thay trudc day, va nguyen to 117 
da lap duoc 6 trong con lai 6' hang 
dudi cung, Thanh tUu nay danh dau 
mot thoi diem duy nhat trong iich su tu 
khi Dmitri Mendeleev ciJng voi mot so 
ngudi khac lap nen Bang tuan hoan 
vao nhQng nam 60 cua the ky XIX, 
do la dai so do d&u tien sap xep theo 
trat tu tat ca cac nguyen to ma khoa 
hoc biet duoc luc do. IVIendeleev da 
chua ra mot sd 6 trong trong Bang 
tuan hoan va ong da manh dan doan 
rang, mot ngay nao do, cac nguyen to 
moi se duoc tim ra de di^n vao cac 6 

trong do. 6 day khong the ke he't, sau 
IVIendeleev da co bao nhieu each xet 
lai each sSp xep trat tu 6 Bang tuan 
hoan, nhung tat ca cac each sap xep 
deu cd d trdng. Vdi nguyen to 117, lan 
d&u tien Bang tu&n hoan la day diJ. 
Tam nhin xa rdng cua Mendeleev co 
le mai mai duoc ghi nhan, Nhung kiii 
cac nha hoa hoc va cac nha vat ly hat 
nhan tong hdp duOc mdt so nguyen to 
nang tiep theo, ddi hdi phai them hang 
mdl d Bang tuan hoan, ngUdi ta thay 
rSng, tinh tuan hoan nhu Mendeleev 
quan mem bi lung lay, ma tinh tuan 
hoan la dieu tmh tuy nhat cua Bang 
tuan hoan 
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Mendeleev khdng doan trudc dadc 
chinh xac nhOng nguyen to nao con 
chua tim thay nhUng dng lai doan 
tru6c rat diing cac tinh ch^t hoa hpc 
cua chung dUa tren tinh lap l^i cua 
Bknq tu^n hoan. NhUng khi nguy§n 
tii s6, tiic la s6 proton trong hat nhan 
la rat Idn, cac nguyen to them vao 
BSng tuan hoan khong cdn "hanh xCf" 
theo ckch vd'n cd d Bang tuan hoan. 
NhOng tuong tac hoa hoc cDa chung, 
tUc la cac I091 lien ket chung tao ra vdi 
cac nguyen tii khong gidng nhu cac 
nguy§n to khac 6 cung cdt cua BSng 
tuan hoan, Ly do la mdt so' dien ti!f 
quanh cac hat nhan nang nhat cd tdc 
dp dang ke so vdi td'c dp anh sang. 
Theo ngdn ngO vat ly, chung trd thanh 
'luong doi tinh", lam cho cac tinh chat 
cua nguyen til khac vdi nhOng gi di i 
doan theo vj tri 5 BSng tuan hoan. Hdn 
nOa, dl/ doan mdt each chinh xac ve 
cau true orbital (cau true may dien til) 
ciia tiing nguy§n tii cCia nguyen td rat 
nSng cung la mpt thaeh thCrc idn ddi 
vdl cac nha khoa hpe. Bdi khi cd them 
nhieu nguyen td rat nang dUdc tim ra, 
dUde xd'p vao hang mdi cua Bang tuan 
hoan theo kieu nhU Mendeleev da lap 
ra, thi ddi vdi hang mdi nay, Bang tuan 
hoan lgi mat di kha nang giSi thich va 
du doan theo vi tri cac d nhU uu diem 
vd'n cd d BSng tuan hoan. 

Thanh Cdng trpn ven 
Mac du cd hdn 1.000 kieu bang 

tuan hoan da dUdc cong bd vdi nhOng 
thay doi d each sap xep cac nguyen td 
cung nhu so eac nguyen td ehUa trong 
dd, tS't Cci deu cd mot net chiJ yeu. Od 
la khi cSc nguyen td dupc s3p xep \kn 
lupt dUa theo nguyen tit sd cija chung 
(ban d^u thi thay cho nguyen tii sd, 
ngudi ta dung trpng lupng nguyen til), 
cae tinh chat hoa hoc cua ehung cd xu 
hudng l$p lgi sau nhQng day dac biet 
cija cac nguyen to. Vi dg, neu chung 
ta b^t d^u vdi lithium va tie'n ve trude 
8 d, Chung ta cd sodium (Na) vdi nhieu 
tinh chat tUPng tU: cS hai kim loai deu 
m^m, d^u cd the c^t b^ng dao, tac 
dyng r^t mgnh vdi nUdc. Neu sau do 

chung ta lai djch ehuyen 8 d ve phia 
trudc, chung ta gap potassium (K), 
chat nay cung mem, cung tae dung vdi 
nudc..., rdi eU nhu the lap lai. dnhOng 
bang tuan hoan ra ddi sdm, chieu dai 
cu_a mdi chu ky eung la ehieu dai cua 
mdi hang ludn la 8. Tuy nhien, khdng 
lau sau dd, ngudi ta mdi thay rd rang, 
chu ky thU 4 va thU 5 rdng hon trude 
de hpp vdi cum dUng rieng cae nguyen 
td (cac nguyen td chuyen tiep, d cac 
bang tu^n hoan quen thudc thi nam d 
giij'a) Chu ky thd 6 cdn dai hdn, cd 
tat ca 32 nguyen td vi nd bao gdm ca 
day gpi la lanthanoid. Nam 1937, cac 
nha vat ly hat nhan b i t dau td'ng hpp 
nguyen to mdi b i t dau vdi technetium. 
Nguyen td nay dien vao 1 trong 4 d 
trdng d bang tuan hoan dupe biet thdi 
dd b i t dau tU 1 (hydrogen) den 92 
(uranium). Ba d cdn trdng cung sdm 
dUOc tim thay, 2 trong dd la do td'ng 
hop ma cd (astatine va promethium) 
va d thif 3 tim thay trong tu nhien 
(franeium). NhUng ngay ca khi nhOng 
d trdng dd dupc dien day, nhOng phat 
hien mdi lai them vao bang tuan hoan 
nhij'ng nguyen to dUdi uranium va Iai 
tao ra nhDng d trdng mdi. 

Nha hoa hpe ngudi My Glenn 
Seaborg da xep actinium, thorium va 
protactinium cung vdi uranium va 10 
nguyen to tiep theo la mpt phan eua 
day mdi, day nay tUOng tu nhu day 
lanthanoid: cd 14 nguyen td va trd 
thanh day actinide hay actinoids (vi 
rang nhUng nguyen td them vao 2 day 
nay se cdn lam eho bSng tuan hoan 
rdng hdn, cac bang tuan hoan chuan 
trinh bay 2 day 14 nguyen td thanh 
mdt cum neng d phia dudi bSng) 

Nhu cac nha khoa hpc da thUc 
hien d nCia dau the ky XX, tinh tuan 
hoan eua cac nguyen td dUa tren 
ngudn gd'c tU vat ly lupng ti!f va dac 
biet la each cac dien tii ehuyen ddng 
quanh hat nhan nhU the nao. Dien tii 
chuyen ddng quanh hat nhan theo 
nhUng quy dao ed hinh dang va kich 
thudc khae nhau mot each gian doan 
NhQng nguyen td cd nguyen tQ so ldn 

ed cung nhQng dgng quy dao (orbital) 
gidng nhU cac orbital d cac nguyen td 
cd nguyen tii so thap cdng vdi nhQng 
orbital loai mdi. Chu ky thQ nhS't chi 
ed mdt kieu orbital goi la orbital s. 
Orbital nay ed the cd 1 hoac 2 dien tCi 
(hydrogen cd 1 dien tQ, helium cd 2 
dien tQ). Chu ky thU hai va chu ky thQ 
ba, mdi chu ky cd them 1 orbital kieu 
s cdng vdi 3 orbital kieu mdi la kieu 
p. CQng tQPng tu nhQ vay, d 1 trong 
4 orbital dd cd the cd 1 hoac 2 dien 
tQ, tdng cdng nhieu nhat la 8 dien tQ, 
dieu nay lam cho cac bSng tuan hoan 
dau tien ed ehu ky la 8. d chu ky thQ 
4 va thQ 5, them vao cae orbital kieu 
s va kieu p cdn cd them kieu thQ 3 la 
kieu d, kieu nay cd 10 chd cho dien 
tQ nen keo rdng chu ky den 8+10=18. 
Sau het la 2 chu ky cudi cung cd cae 
orbital s, p, d va f, ndt rdng chu ky den 
18+14=32. Khi Yuri Oganessian va 
cac epng sQ d Vien Lien hiep nghien 
eQu hat nhan gan Moscow (Lien bang 
Nga) eho biet, hp da tdng hop dQpc 
nguyen td khd tao nhat la nguyen td 
117 thi tat ca cae d d hang cudi hien 
da cd day du sd nguyen td. GiQa cau 
true cua bang tuan hoan va ca'u true 
cac nguyen tQ cd mdi lien he rat mat 
thiet, Nguyen td 118 la nguyen tdduy 
nhat cd tat ca cac orbital s, p, d va f 
dupe dien day dien tQ. 

Neu nhQ tong hpp them dQdc nhQng 
nguyen td nQa, chung se n lm d hang 
mdi cua bang tuan hoan Nguyen to 
119 la nguyen td hy vong s ip tdi se 
tim ra (hinh 1) se b i t dau vdi orbital 
ddn giSn nhat, orbital s. Nguyen td 
119 va tiep theo dd la nguyen td 120 
se chiem 2 d trdng dau tien d chu ky 
8 mdi. Nhung vdi nguyen td 121, mdt 
cum hoan toan mdi se b i t dau, it nhat 
la ve nguyen t ic , d day cd orbital kieu 
mdi tQ trQdc tdi nay chQa tQng cd' dd 
la orbital g. 

Nhu trQdc day, orbital k i lu mdi 
tao them nhieu khS nkng mdi cho cac 
dien tQ va keo dai them tinh tuSn hoan, 
tang them sd cdt. Cym eac nguydn td 
nay se lam eho bSng tuan hoan rpng 
ra d§'n 50 cdt (mSc du cSc nhS hoS 
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(1) B i n g tuSn hoan s i p xep cac nguySn to theo llnh lap lai cQa c ^ Ifnh ctiSl 
hoa hoc Clia chiing NhOng tinh c h i t nay di ioc puy djnh bai qu? dgo cac d i^n 
tCf cfia nguyfin t i l quanrt h^t nh^n, hay la "ortjital" - dac biSt l i orbital ngo i i 
cung Dl tU nguyen tC sS thSp d^n nguyen tu' so cao, cau Iruc cfia cac orbital 
ngoai thay ddl Iheo c i c h IJp iai. hay la co chu ky Vf du, nhDng nguyen to tCf 
5 den 10 cd cac orbital ngoai thu6c kieu p va d i^u nay \^i l^p lai doi vdi c i c 
nguyen tf l tu 13 aSn IB, dodo , thuoc ci ing "cym p ' (mau xanh) 

(2) B i n g tu3n hoSn l i cfia Charles Janet ISp n 
thuong c6 ten la B i n g l u i n h o i n Janet co bac 
ben t r i i Kang dudi cung se duqc d j y dfi khi t in 
ra c i c nguyen to 119 vS 120, c6 c i c orl 
k i l u 5 NguySn l6 121 se la nguyfin \6 d i u 
CO orbital kieu mcli, goi la ki^u g, ua no se a ' 

(3) Lithium (Ll) CO hai o r t i l a l s 
chua tfing cong 3 difin t i l (khong 
ve) Boron (B) ca hai orbital s 
[tfing c f l r g 4 difin tCi) va orbital 

( i i 

n f ooo 
hoc da cho rang, cd each sSp xep gpn 
hon vdl khdng qua nhieu cdt nhU vay). 
BSng tuan hoan day du la bang tuan 
hoan cd cae hang dQpc dien day du 
cd le la se hoan thien nhu mong mudn 
eua Mendeleev. Cd the' se la nhQ vay 
neu nhu Einstein khdng tim ra ly thuyet 
tUPng ddl hep... 

Dung den thuyet iinmgitoj 
Khi chung ta di tQ nguyen td cd 

nguyen tQ sd thap den nguyen td cd 
nguyen tQ sd cao, dien tich cua hat 
nhan tang len vi sd proton cua hgt 
nhan tang. Khi dien tich eua hat nhan 
tang len thi tdc dd eua cac dien tQ d 
cac orbital ben trong tang len. De'n mdt 
luc nao dd, tdc dd dien tQ kha cao, ly 
thuyet tudng dd'i hep eua Einstein phat 
huy vai trd can thiet de giai thich cac 
tinh chat, hien tQdng. Hieu Qng tQdng 
ddi lam cho nhQng orbital ben trong 
CO kich thQdc lai va lam cho chung d'n 
dinh hdn. SQ co lai nay gay ra hieu 
Qng phu len nhQng orbital s va p khac 
eung bi co iai, ke ea orbital "hoa tri", 
tQc la orbital ngoai ciing dieu khien 
cac linh chat hoa hpe. Tat ea cac hien 
tQpng dd cd ten ia hieu Qng tQdng ddi 
tinh trQc tiep. Ndi chung, cac hieu Ung 
nay cang tang len khi tang dien tich 
cua hgt nhSn nguyen tQ. NhQng mot 
sd hidu Qng canh tranh lam cho sU 

viee phuc tap hdn. Trai vdi hieu Qng 
tQdng ddi ti'nh true tiep lam on dmh 
mdt sd orbital nao dd, hieu Ung "tQdng 
ddi tinh gian tiep" lam cho cac orbital 
d va f mat d'n dinh. Dd la mdt kieu che 
chan tTnh dien do cac dien tQ s va p 
gay nen, d day cac dien tich am mdt 
phan lam trung hoa IQc hut cua dien 
tich dQdng cua hat nhan. Vay la cac 
dien tQ d xa hat nhan it bi IQc keo tTnh 
dien hon. Mpt vai hieu Qng tQdng ddi 
tinh d eac nguyen td the hien trong ddi 
sdng hang ngay. Vi du, nhd hieu Qng 
tQOng ddl tinh cd the giai thich mau 
cua vang (Au). Au cd mau tach biet 
h in vdi cae nguyen td xung quanh, la 
nhQng nguyen td khdng cd mau nha la 
bac (Ag) nSm ci vj tri ngay tren Au. Ca 
hai deu nam d cum cd orbital d d Bang 
tuan hoan. 

Nguyen tD cua kim loai d cum 
d khi cd photon vdi budc sdng thich 
hpp chieu vao se bi chuyen tie'p (nhay 
mQc). Nguyen tQse ha'p thu photon va 
nang IQdng cua photon lam cho dien 
tQ nhSy tQ orbital d len orbital s d ngay 
tren nd. 6 Ag, khoang each giQa 2 mQc 
nang IQdng cua 2 orbital la kha ldn, do 
dd phai cd photon d vung tLf ngogi cua 
phd mdi du kich thich sU chuyen tiep. 
NhUng cac photon cua anh sang nhin 
tha'y cd nang IUdng thap hPn nang 
iQdng photon til ngoai, do do, anh 

sang nhin thay khdng bi Ag hap thu, 
anh sang chi phan xa, ta tha'y Ag nhu 
cai gQPng phSn xa tdt anh sang trang. 
6 Au, hieu Ung tuong ddi tinh lam ha 
thap nang IQpng cua cac orbital s va 
cdn lam tang nang lupng cua orbital 
d, vay la lam hep khoang each giOa 
2 mUc nang IUdng. Do dd, de ehuyen 
tiep can nang IUdng thap hdn cua 
photon, ndi mpt each chinh xae thi 
chi can nang lUPng cija cac photon 6 
phan xanh cQa phd la du. Chieu anh 
sang trang vao Au, cac photon cua 
anh sang trSng bi bat lai, chi trU cac 
photon cua anh sang xanh bj hci'p thy 
de chuyen tiep (nhay mUc). Do do, 
nhin vao Au ta thay cd anh sang trang 
trQ di anh sang xanh, tQc la mau vang 
dac trQng cua Au. Pekka Pyykko ciing 
edng sU 6 Dai hpc Helsinki (Ph^n Lan) 
da <i\i doan cac hieu Qng tQdng ddi 
anh hQdng len Au, ke cS nd cd the lien 
ket vdi cac nguyen tQ khac mdt cacli 
ky la. Hdp chat hy vpng cd dQdc tU cac 
tQPng tac dd da dUdc tim ra, dd la mot 
thanh edng phan nao dd gidng ntii/ 
dieu ma Mendeleev dQ kien v6 cac 
nguyen td mdi. Pyykko da thanh cdng 
khi dQ doan la cd mot sQ lien ket giQa 
Au va khi hie'm xenon, dd la khicQcky 
tro; va lien ket ba giQa Au va cacbon. 
Mot thanh cdng khac cija dng la tao ra 
phan tLf hinh cau gom 1 nguyen tQ kim 
ioai vonfram (W) va 12 nguyen tLf Au 
kieu nhQfuldren. Fuldren Au nay dupc 
tao thanh mdt each hoan toan tif phat 
khi vonfram va Au dQpc cho bay hcii 
trong khi helium. 

Cac phep tinh cd IQpng tQ tUPng 
dd'i tinh td ra la can thiet khi nghien 
cUu lam the nao ma chum cac nguyen 
tQ Au cd the tac dung nhQ la xuc tac, vi 
du nhQ de lam giam cac hoa chat dpc 
hai, dien hinh d khi thSi xe hdi. Mac 
du Au khd'i cd tinh trd ndi tidng nhUng 
nguyen tQ vang trong Au khdi lgi la 
chat xuc tac hieu qua. 

Ngac nhien ve cac nguyen to siey 
nang 

_ Ngay ca khi cd cac hieu Qng tQdng 
ddi tinh ndi trdi, cac nguydn tQ ci!ia An 
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cung khdng lech khdi qua xa vdi nhQng 
tinh chat vdn cd cua nd. Cho den gan 
day, nhOng nguyen to mdi la kha phu 
hdp vdi nhQng tinh ch^t du doan trudc 
day tren cd sd vi tri cua chung 6 Bang 
tu^n hoan. NhQng nhQng dieu ly thu 
chUa den. Mdt vai phep thQ ve hoa ddl 
vdi nhflng nguyen td mdi tim ra g^n 6ky 
r\hkt bSt dau chUng td cd nhOng ran 
nilt nghiem trpng d Bang tuan hoan. 
Diing nhflng may gia tdc hgt de b§n 
pha hat nhkn, ckc nha vat ly hat nhan 
cd khS nang chd' tao ra cac nguyen 
id "sieu nkng", nhQng nguyen td cd 
nguyen tijf sd Idn hdn 103. Nhflng thi 
nghidm ban dau trong nhflng nam 90 
cua the ky XIX dd'i vdi rutherfordium 
(104) va dubnium (105) da eho thay, 
nhflng nguyen td nay khdng cd nhflng 
tinh chat nhQ suy ra theo vi tri cua 
Chung d Bang tuan hoan. Vi du. Ken 
Czenwinski eung ddng nghiep d Dai 
hoc California Berkeley (My) da tim 
thay, trong dung djch, rutherfordium 
phSn Qng theo each nhu la plutonium, 
mdt nguyen td each rat xa trong 
Bang tuan hoan. TUPng tU, dubnium 
cd nhQng d^u hidu la cd nhQng tinh 
chat nhu nguyen td protactinium, 
cung Igi each xa vdi dubnium d Bang 
tu^n hoSn. Theo cac quy luat ve tuan 
hoan, hai nguyen to nay le ra phSi cd 
nhflng tinh ch^t tUdng tQ vdi nguyen 
td ngay tren nd trong BSng tu^n hoan 
IS hafnium va tantalum. Trong mdt 
cdng trinh gan day, cSc nha khoa 
hpc da cd khS nang tong hpp nhflng 
nguydn td sidu nSng vdi sd IUdng rat 
it: Sif phat hien ra nguyen to 117 dUa 
tren quan sat chi cd dung 6 nguyen 
tQ NhQng nguyen td sieu nang cung 
cd xu hudng la rat khdng d'n djnh, 
phSn ra thanh cac nguyen td nhp hdn 
chi trong mdt it phan cua giay. Phan 
Idn ckc chuydn gia da phai quan sat 
c^c mSnh vd cua sQ phan ra hat nhan 
ky de tim nhQng thdng tin ve vat ly va 
hoS hpc cDa hgt nhan. Trong tinh hinh 
nhu vky, viec nghien cUu cac tinh ehcit 
hoa hpc theo hoa hpc "udt" truyen 
thdng, tflc la cho vao dng nghiem, l ie 
deu rdi chd phSn flng xSy ra ddi vdi 

cac hoa chat khac la khdng ap dyng 
duoc. Vi vay cac nha khoa hoc da den 
vdi nhQng ky thuat mdi - nghien cQ_u 
hoa hpc cua nhQng nguyen td ma mdi 
lan thi nghiem ehi ed mdt nguyen tfl. 

Cac thi nghiem hoa hoc nay da 
dQpc tie'n hanh vdi hai nguyen to flng 
vdi nguyen td 104 va 105 song khdng 
cho ket quS thoS dang. Seaborgium 
(106) va bohrium (107) cd ve nhQ la 
oho cac ket quS dung nhU Mendeleev 
da dQ doan Chu ky tuan hoan dQdc 
chu y trd lai, Trong trudng hpp nguyen 
to thQ 112, cac nha hoa hoc va vat ly 
deu ban khoan lieu cd phai nguyen 
td nay cd nhieu bieu hien gidng thuy 
ngan nam true tiep d tren Bang tuan 
hoan gidng nhu khi hiem radon theo 
nhQ dQ doan tfl cSc phep tinh tQdng 
ddi tinh. Trong cae thi nghiem nay, 
ngQdi ta da tong hpp cac nguyen tQ 
cua nguyen td 112 cung vdi mdt sd 
ddng vi khac cua thijy ngan va radon 
(mac du trong tQ nhien de dang cd 
dQpc 2 nguyen td nay nhung cac nha 
nghien cQu mudn che tao thuy ngan 
va radon trong dieu kien nhu la dieu 
kien ehe tgo cac nguyen tQ nang) 

Cac thi nghiem cho phep phu lat 
ea cac nguyen tQ dd tren be mat d 
nhiet dd rat thap va be mat nay cd phu 
mdt it Au vdi nQdc da, Neu nguyen 
td 112 dung la cd ti'nh chat tQdng tQ 
kim logi, chung phSi lien ket vdi Au. 
Neu nguyen to 112 gidng vdi khi hiem 
radon hdn, nd se lien ke't vdi nudc da. 
Cho den nay, eae phdng thi nghiem 
deu cd dQpc cac ket qua neng khae 
nhau nen chua biet bao gid dieu nay 
mdi dUdc lam rd. Hieu Ung tudng doi 
vdi nguyen td 114 cung da dQpc xem 
xet, Nhflng ket quS dau tien dQdc 
Robert Eichler cung nhdm nghien cQu 
d Vien Paul Scherrer (Thuy Sy) thdng 
bao cho thay cd mdt sd dieu khac biet 
so vdl ty thuye't da neu. 

Ngudi ta dang tim them_ nhQng 
nguyen td mdi cho Bang tu^n hoan 
va nhQng nghien cUu hoa hgc ddi vdi 
nhflng nguyen td mdi nay giup lam 
rd v^n de tranh luan. Cau hdi tdng 

quat la cd the cd nguyen td cudi cung 
cua BSng tuan hoan khdng"? SU nhat 
tri Chung la khi sd proton qua Idn thi 
hgt nhan se khdng hinh thanh dUdc 
mac du chi hinh thanh trong mdt 
khoanh khic rat nhd. NhQng y kie'n 
khac nhau d chd; den nguyen td mdi 
nao la dQng? Mdt sd chuyen gia tinh 
toan xem hat nhan nhd nhu la mdt 
diem, dSn den ket qua cud'i cung la 
hgt nhan nang nhat cd nguyen tQ sd 
la 137 NhQng mdt sd^ chuyen gia lai 
cho rang, hat nhan vSn cdn mdt the 
tich nhat dinh nen tinh ra thi nguyen 
tQ nang nhat ed nguyen tQ sd la 172 
hay 173. Ddn gian la hien nay cdn 
chua rd nguyen ly khi nam cung edt, 
tinh ehat eua cac nguyen to trong 
Bang tuan hoan la tUdng tU nhau cd 
cdn cd gia tr[ ddi vdi nhQng nguyen 
td nang hay khdng? Cau trS Idi nay 
ne'u khdng cd y nghTa thQc tidn Idn thi 
it ra cung cd y nghTa trong dQ doan d 
tuong iai. Thieu di sQc manh dQ doan 
d the gidl eac nguyen tQ nang khdng 
Snh hQdng den tinh hQu ich cua Bang 
tuan hoan ddi vdi nhQng nguyen td 
cdn Igi trong bSng Va eae nha hda 
hpc tieu bieu se khdng bao gid chgm 
den nhQng nguyen td cd nguyen tQ so 
cao nhat bdi hat nhan cua tat cS cac 
nguyen td nay la khdng on djnh, cd 
nghTa la mdt khoSnh khic ngin ngui 
sau khi hinh thanh chung da phan ra 
thanh nhQng nguyen td nhe hdn. V^n 
de ve hieu Qng cua thuye't tQdng ddi 
hep van cdn la mdt thach thQc ddi vdi 
hoa hpe. Neu quy lugt tuan hoan mat 
di the manh thi ve mdt y nghTa nao dd 
hoa hoc phSi cay nhd vao vat ly de 
phan nao thoat khdi be t i c do nhflng 
quy luat tuan hoan tao ra. Trong khi 
chd dpi eac ket qua mdi, bdng dang 
eua Mendeleev v l n oai hung, tri tue 
eua dng da dSn den den nhOng thanh 
cdng ky dieu • 
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