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Counting Distinct Subatomic Particles: The Standard Model and Beyond

When inquiring about the number of distinct fundamental particles, the response often hinges
on the definition of "distinct.” Within the Standard Model of particle physics, our most
rigorously tested framework for understanding the subatomic realm, the commonly cited
number is 27 distinct particles. This enumeration comprises 12 fermions (6 quarks + 6
leptons), 12 corresponding antiparticles, 4 force carriers (photon, W*, W-, and Z° bosons), 8
gluons, and the Higgs boson. However, this tally exceeds 27. What, then, is the discrepancy?
The issue lies in the criteria employed for counting. Certain sources enumerate over 60
particles, particularly when incorporating the three color charges for each quark (red, green,
blue), the eight distinct gluon color combinations, and each antiparticle as a separate entity.
Although this larger number is not wrong per se, it has the potential to be misleading.
Classifying color states as distinct particles is comparable to claiming that a car painted three
different colors is, in fact, three separate cars. Quarks do come in three colors, but it is
essential to recognize that color is a quantum property, rather than a distinct identity.
Furthermore, gluons are combinations of color-anticolor pairs, but due to SU(3) symmetry,
there are only eight linearly independent gluon states, as opposed to nine. This nuance is
subtle yet important. In this instance, simplistic arithmetic can be more confusing than
clarifying. Consequently, a more precise number may be around 30 particles, considering
each type of quark and lepton only once (excluding color), incorporating established bosons
(including 8 gluons and the Higgs), and counting antiparticles where relevant. Could there be
additional particles? This possibility is intriguing. The graviton, a hypothetical quantum of
gravity, remains undetected and purely theoretical — but if quantum gravity exists, then this
elusive particle must also exist. A fourth generation of fermions is not entirely ruled out,
although precision measurements impose strict constraints. Such a generation would introduce
at least four additional particles — plus their antiparticles. The electroweak sector may harbor
heavier counterparts of the Z boson or additional force carriers in extended gauge theories.
The Higgs sector could be more complex than anticipated, with multiple Higgs bosons instead
of just one.

The Standard Model is comprised of approximately 27-30 fundamental particles.
Nevertheless, theoretical physics proposes several frameworks that extend beyond this model.
Supersymmetry (SUSY) suggests that each known particle has a superpartner with different
spin. Although searches have yielded no results, SUSY remains a viable theory due to its
potential to stabilize the Higgs mass and unify forces. Grand unified theories and
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mathematical models predict the existence of numerous new particles. The current roster of
fundamental particles may be reduced if neutrinos are found to be Majorana particles.
Theoretical physics offers numerous avenues for further exploration beyond the Standard
Model.

In conclusion, the Standard Model accommodates approximately 27—30 fundamental
particles, contingent upon the counting approach employed. Theoretical physics, on the other
hand, presents a vast array of possibilities beyond the existing paradigm — including avenues
featuring superpartners, color-charged peculiarities, or the subtle implications of quantum
gravity. Currently, the particle zoo is systematically inventoried — yet the potential for
discovering novel, unclassified particles cannot be ruled out.

Note: There should be the word 'Charm' ( not Shram) relating to the quark sector in the
cartoon. -
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Partha Goswami Spravce Expert ve skuping - tropdoeSsntc80g550m1ih80uafaah
91510116044fgmOhm9ig57g8fadiu - Pocitani odliSnych subatomarnich ¢astic: Standardni
model a déle.

Pti dotazovani na pocet odlisnych zékladnich ¢éstic se odpoveéd’ casto odviji od definice
,0dliSnych®. V ramci Standardniho modelu ¢asticové fyziky, naSeho nejpiisnéji testovaného
ramce pro pochopeni subatomérni sféry, se bézn€ uvadénym cislem je 27 odliSnych ¢Eastic.
Toto ¢islo zahrnuje 12 fermiond (6 kvarkt + 6 leptoni), 12 odpovidajicich anticastic, 4 nosice
sily (foton, bosony W*, W~ a Z°), 8 gluonii a (+) Higgstv boson. Tento pocet vSak piesahuje
27.V ¢em je tedy ten rozpor? Problém spociva v kritériich pouzitych pro pocitani. Nékteré
zdroje uvadéji vice nez 60 ¢astic, zejména pokud se zohledni tfi barevné naboje pro kazdy
kvark (Cervena, zelena, modrd), osm odlisnych barevnych kombinaci gluonti a kazda
antic¢astice jako samostatna entita. Ackoli toto vétsi Cislo samo o sob€ neni nespravné, miize
byt zavadejici. Klasifikace barevnych stavi jako odliSnych ¢astic je srovnatelna s tvrzenim, Ze
auto natfené tfemi riznymi barvami jsou ve skutecnosti tfi samostatna auta. Kvarky se
dodévaji ve tfech barvach, ale je nezbytné si uvédomit, 7e barva je kvantova vlastnost, spise
nez odliSnd identita. !! Gluony jsou navic kombinacemi part barva-antibareva, ale kvili
symetrii SU(3) existuje pouze osm linearné nezavislych gluonovych stavi, na rozdil od deviti.
Tato nuance je jemna, ale dulezita. V tomto piipadé mize byt zjednodusena aritmetika spise
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kvarku a leptonu se bere v Gvahu pouze jednou (s vyjimkou barvy), zahrnuji se zavedené
bosony (vcetné 8 gluont a Higgsova boSonu) a v piipadé potieby se pocitaji anti¢astice.
Mohly by existovat dalsi ¢astice? Tato moznost je zajimava. Graviton, hypotetické kvantum
gravitace, zustava nezjistény a Cisté teoreticky — ale pokud existuje kvantova gravitace, pak
musi existovat i tato nepolapitelna &astice. Ctvrta generace fermiont neni zcela vyloucena,
ackoli presna méfeni kladou piisnd omezeni. Takova generace by zavedla nejméné Ctyfi dalsi
castice — plus jejich anticastice. Elektroslaby sektor mize v rozsifenych kalibracnich teoriich
obsahovat t€Z8i protéjsky boSonu Z nebo dalsi nositele sily. Higgstuv sektor by mohl byt
slozit&jsi, nez se predpokladalo, s vice Higgsovymi bosony misto pouze jednoho.
Imodel se sklada z piiblizng 27-30 zékladnich &astic| Teoretick4 fyzika nicméné navrhuje
nékolik rdmct, které tento model presahuji. Supersymetrie (SUSY) naznacuje, Ze kazda
znama Castice ma superpartnera s odliSnym spinem. Ackoli patrani nepfineslo Zadné
vysledky, SUSY zlstava zivotaschopnou teorii diky svému potencialu stabilizovat hmotnost
Higgsova bozonu a sjednotit sily. Teorie velkého sjednoceni a matematické modely




piedpovidaji existenci mnoha novych ¢astic. Soucasny seznam zakladnich ¢astic by se mohl
zredukovat, pokud by se zjistilo, Ze neutrina jsou majoranovske castice. Teoreticka fyzika
nabizi fadu moznosti pro dal$i zkoumani nad rdmec standardniho modelu. Zavérem lze fici, ze
standardni model zahrnuje piiblizné 27-30 zékladnich ¢astic, v zavislosti na pouzitém
ptistupu k pocitani. Teoretickd fyzika na druhou stranu piedstavuje Sirokou $kalu moznosti
nad ramec stavajiciho paradigmatu — véetné moznosti zahrnujicich superpartnery, barevné
nabité zvlastnosti nebo jemné dusledky kvantové gravitace. V soucasné dob¢ je zoo Castic
systematicky inventarizovana — piesto nelze vyloudit potencial pro objeveni novych,
neklasifikovanych ¢astic. Poznamka: V kresleném obrazku by mélo byt slovo ,,Charm® (ne
Shram) vztahujici se ke kvarkovému sektoru.

Pane Partha Goswami, je to hezky pichledny popis stavajiciho Standardniho modelu
elementarnich &astic. JenZe se porad a porad neuvadi ,,z &eho ty &astice jsou®. Castice jsou
popsany = pojmenovany znaky, tj. vybérem pismenek z abeced: latinky, fectiny, arabstiny aj.
Ale ,,z ¢eho ta hmota je*? Hmotnost je vlastnost, Ze, ta ndm neprozradi Vsechny
¢astice tuto hmotnost maji a kazdad ma ¢iseln€ jinou hmotnost, pouze Ciselné jinou velikost
Cisla. Jenze: fyzikové stoji na patové situaci, protoze si mysli, ze elementarni ¢astice ,,
}vyrobeny Z Niceho'] a to jim staci k vysvétleni ,,vzniku* - - Pane, podivejte se na mij navrh
vzniku hmoty: kazda elementarni ¢astice je ,,zkrouceny balicek 3+3 dimenzi““ dvou veli¢in
Délka a Cas, tj. z 3+3D &asoprostoru. https://www.hypothesis-of-
universe.com/index.php?nav=ea
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Mr. Partha Goswami, this is a nice, clear description of the current Standard Model of
elementary particles. But it keeps saying "what the particles are made of". Particles are
described = named by characters, i.e. by choosing letters from the alphabets: Latin, Greek,
Arabic, etc. But "what the matter is made of"? Mass is a property, right, it does not tell us
"what". All particles have this mass and each has a numerically different mass, only a
numerically different magnitude of the number. But: physicists are at a dead end because they
think that elementary particles "are made of Nothing" and that is enough for them to explain
the "creation” - - Sir, look at my proposal for the creation of matter: each elementary particle
is a "package of twisted 3+3 dimensions" of two quantities Length and Time, i.e. from 3+3D
space-time.

https://www.hypothesis-of-universe.com/index.php?nav=ea

28.06.2025


https://www.hypothesis-of-universe.com/index.php?nav=ea
https://www.hypothesis-of-universe.com/index.php?nav=ea
https://www.hypothesis-of-universe.com/index.php?nav=ea

