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POLARIZABILITY OF NUCLEONS

A M BALDIN
Lebedev Physical Instlute, Academy of Sciences, Moscow, USSR
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Abstract: Estimates of dipole polarizabilities of nucleons and the values they involve are given
on the basis of data on photo-production of #-mesons and the Compton effect on nucleons
1t 1s indicated that no upper estimate of neutron polanzability exists at present The prelimi-
nary experimental data now available may be interpreted as indicating that a neutron has an
abnormally large polarizability The effects leading to the mapplicability of the impulse
approximation for describing the reaction y+d - p+n+y’ are estimated It 1s pointed out
that the measurement of the cross section of the reaction y+d — d+y’ would yleld an
answer for the value of neutron dipole polarizability t

1. Introduction

As 15 well known from classical electrodynamics, the interactions of photons
with a system of charges may be described by a fairly small number of real
parameters provided the wavelength of the photon considerably exceeds the
dimensions of the system and the photon’s frequency 1s essentially less than the
resonance frequencies of the system These constants fully determine the
behaviour of the system in static or slowly changing fields and are expressed
through the charge, the magnetic moment and electric and magnetic polariza-
bility tensors

These characteristics may m particular be considered for the nucleon ?).
Of especial interest are the electric and magnetic polarizabilities of the nucleon
since these are 1ts “‘structural’’ characteristics The aims of the present paper
are a) determination of the frequency region of photons for which the imnter-
action of a nucleon and electromagnetic field may be described by four constants
(charge, magnetic moment, electric and magnetic polarizabihty) with satis-
factory accuracy (say, 5 %), b) discussion of possible estimates of the magni-
tude of the polarizability on the basis of the available experimental data and
discussion of the experiments which mght be worthwhile for specifying
polarizability quantities


https://en.wikipedia.org/wiki/Nobel_Foundation
https://en.wikipedia.org/wiki/Parton_(particle_physics)

QUANTUM FIELD THEORY AND SYMMETRIES
IN NUCLEAR PHYSICS
A.M.Baldin Particles and Nuclei,Letters No.2[99]-2000

«Complicated real physical situations require simplified descriptions and determinations of
the region of validity (measurability) of the introduced concepts. We have to define the
region of applicability of the concept "elementary particle". By tradition, the elementary
particles are taken to mean indecomposable structure constituents of matter. This concept
has been formed in a close connection with the idea about the discrete structure of matter
at the microscopic level. When constructing models, the elementary particles are thought
of as absolutely identical and their ensembles are described by the quantum fields which
are just the basis of the mathematical space of a model. However quantum field theory is
successfully applied to both particles possessing inherent structure and decomposable
objects, for example, helium atoms at low temperatures.»
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This is the way in which the self-similarity laws following from
dimensionality considerations in the region

P2 >> M? are extensively applied
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Axunesep n PeKano, 1979:

“30ecb ciedyem ommemumes, Ymo euwje CPA8HUMEsTbHO
Heo0aB8HO CYUMQAsI0Cb, YMO 3/1eMEeHMAPHAA Yacmuua He
MOXem umemeob pasmepos u 00X Ha obs3amesnibHo bbimeb
moyeyHou. Takol 8327140 bbia c8A3AH C MeM, YMo
HemoyYyeyHasa Yacmuuya paccmampusanacse KaKk meeposil
Hedegpopmupyemsbili wapukK. Hanpumep, 8 u38eCMHOM
yuyebHuKe JlaHoay u Jlugpwuuya...

Ho 8 delicmesumesnibHOCMU Cyw,ecmeo8aHue pa3mepos
yacmuuybl He 3K8UBas1IeHMHO ee Hedegopmupyemocmu”.



1977 2. Anpean Tom 121, evin., 4
VOITEXH PHIHNYECKEKFHX HAV K

HPHPOTA JIEMEHTAPHBIX YACTHIL )
B T'eiizeniiepz

[Mockoavry npu saauMOOclicmMOUAT WACMUY EWCOKUT SHEPEULL UT WUCAD
MHeé COLPOHAEMER, SOMPOC O COCMAGHEEL' YACTNALY JALMEHMADHEE YOCINUL MONCEM

OKA3AMLCR OECCMHCAEHHBLM, U GNOAHE E03MONCHO, JUHGMUEG ORAICEMCR YeH~
mpaibroli npodaemoll.

Oreer @a Bowpoc ¢4T0 TaKoe PIGMEHTADHAHA YACTHHATS CHASNYET HCHATH
OpesEe BCETO B JHCHeDHMEHTe, XOTHA BOIpOC aToT Tpebyer Tax:ke W gumocod-
croro pacemorpennd. llosToMy A magny ¢ Kparroro o0zopa paskEefimmx sHeme-
PHMEHTANRHMYX PE3YIBTATOB, MOTYYEHHMX 3a NOCASIHEE NATHIGCAT [eT.
Hz sroro ofsopa Oymer BARHO, 9710 OeCUDHCTPACTHLIE AHAMHS HIBECTHHX
PESYABTATOR YiKe JAET oNpefeTeHsrlii 0TEeT HA MOCTABTeHHENL BHIIE BOIDPOC;

TROPHA :Ke, KAK MAH YBEIAM [Iadbiie, He B COCTOAHHH Ho0aBuTH gro-mHi0
CYMIECTEBEHHOE K 3TOMY OTBETY.



HEUPABHJALHO IIOCTABJNEHHEIE BOINPOCKHL

Omrako sena Goabme saAAMaeT QA3HKa, wem pumocodus. A magny ¢ toro,
T0, MO MOEMY VOHIOHMIO, PARRATHE TEOPeTAYecKol DH2EKHA UaACTHI ¢ caMoro
HAYAIA Be/IeTCH HEBEDHO; 3T0 00yCIOBIeHO NP ETe BCero HeIPABMILHO NOCTAR=
JIOEHEIME BOIPOCAME.

[TepBriM AeloM A YIOMARY 0 CYORCTBOBAHEN Te3HCA 0 TOM, 9To HalIoIae-
MEIE HACTWI(E, TAKHe, KAK UPOTOH, IUOH H THIOEDPOH, COCTOAT M3 emp Oo0Jee
MANKX YACTHI: KBAPKOB, HAPTOHOB, CAMOHOE, O0IAPOBAHHHY YACTHI] HIH
9ero-T0 eme, NpHdeM 9TH Oolee Makse dacTHus Hemabmmogaemu. Copepmento
OICBHIHO, T10 37ech O 3aman Boopoc: ¢Ma wero cocromr wporon?s, npagem
-CIPAMMBAIIIAA 3a05LE 0 TOM, 9T0 caMa (paza ¢COCTOUT H2% COXPAeT [0CTa-
TOTHO ACHHN CMBIGH TOABKO B TOM CAYIAe, 6CIH TACTHIY MOMHO pasmpoliHTh
Ha YACTH MAJRM KOJLHYSCTEOM SHEPrHE — ropasio MeHLITHM, YoM Macca
TOROA DPARPYIIAEMOH TACTHIE.

T Wern er Heisenber g, The Nature of Elementary Particles, Phys,
Today 29 (3), 32 (March 1976), Ilepepoxr B. A. Benokoms.



e PARTICLE ME/W/ry VIOLATION
CRITERION MUST BF E/Y,OESSE_D IV TERMS
OF THE QUANTITIES :
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Penatnsmucrckoe o0b6o6LLEHME KpUTEPUA MPUMEHUMOCTU
NOHATMA «31eMeHTapHaA YacTMLLA» HA OCHOBE 3aKOHaA
COXPaHEHUA YeTbIPEXMMMYIbCa

B+P=P+P
(Pl + P2)2 — (Ps + P*)-Z

Mopor o6pasoBaHUA BO3OYKAEHHOIO COCTOAHUA OAHOMN U3 CTA/IKUBAOLLIUXCS
YyacTuL:
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PDG K. Hagiwara et al., Phys. Rev. D 66, 010001 (2002) (http://www-pdg.lbl.gov/)
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«B noHATMKU cogepKUTcA
dYHAaMEHTaNbHOE 3HAHUE

* «[Mpwn yactom ynotpebieHnn Kakoro-HMbyab c1oBa mMbl
NoJsiydaem HaZleXKHOEe U TOHKOE YyTbe, KOTOPbIM U pasinvyaem,
B KAKOM CMbIC/1Ee U B Npeaenax Kakmx rpaHul, Mbl A01KHbI €ro
ynoTtpebnaTtb, 4YToOObl OHO COOTBETCTBOBAJIO CBOEMY
MOHATUIO.»

« «Mbl HE AOJI>KHbI CHYNTATb OCHOBaAMM
NEeENCTBUTENbHOIO MUPaA TE€ UHTEJIJIEKTYAJIbHbIE
BCMoOMOraTtesJibHble CpeactBa, KOTOPpbIMN Mbl
MnoJsibdyemMcd anasd noCtaHoOBKM MMUPA HA CUEHE
HalWlero MbllWJ1EHUA>

3.Max «[lMo3HaHue n 3abnyxaeHme»



b.PayweHb6ax

« ] Anambep roBopun, YTO NPMUPOAA HE NOKa3bIBAET HAM
HUYero, Kpome matepum u asmxeHus. Ero
nocneaoBaTeNnu yTBepKaanm, uto BceneHHana coctout
NNLWLb U3 MAaTEPUN U OBUNKEHUA, NPEeBPaTUB pasyMHoe
YTBEp*KAeHne B COMHUTE/IbHYIO A0TMYy»



A.M.Baldin

JINR Rapid Comm. Ne5, 1996

SYMMETRY SYMMETRY
OF SYMMETRY OF
SOLUTIONS LAGRANGIANS,
EQUATIONS
INVARIANCE
CONSERVATION LAWS GAUGE
SYMMETRY
QUANTUM NUMBERS
AUTOMODELITY SELECTION RULES SYMMETRY DICTATES
(SELF-SIMILARITY) INTERACTION
SIMILITUDE CDP RENORMA- STRONG ELECTRO- WEAK FORCE GRAVITY
LIZATION FORCE MAGNETIC FORCE
GROUP FORCE

Schematic diagram illustrating the role of symmetry in fundamental physics




O CUMMETPUMN B COBPEMEHHOWN ®U3NKE
A.M.bangnH
Nekuyma npeactaBneHHaa Ha MexayHapogHou wKkone UNESCO no ¢usmke, nocBALLEHHOMN
CTONETUIO CO AHA poxaeHna B.A.Doka.

Ct.-NeTepbypr 25 maa- 6 ntoHa 1998r,

«Pa3paboTtka  KannMbpPOBOYHOM  CMMMETPUM  NpuBesna K  MNOJIHOMY
onpeaeneHnto NarpaHXmMaHoB B3aMMOAENCTBUA ANA 3/IEKTPOMArHUTHbIX,
cnabblx, U rPaBUTALUMOHHbLIX CMA B MNpPUMpoAe W cO34ana WANK3UN O
NOCTPOEHUN 3aKOHYEHHOW Teopuu onucbiBatowwen Bce. OAHaKO TaKXKe KaK
N B KNAaCCMYECKOW PM3MKe CTano SICHO, YTO B OCHOBE AeAyKTUBHOIO
No/lydeHUA pelleHn (3aKOHOB NMPUPOAbl) NeXKaT He TONbKO MPUHLUNDI
CUMMETPUMN  NarpaHXkuaHoB. [nA  oAHO3HAYHOro  onpeaeneHus
3KCNEePMMEHTA/IbHO HabnoaaembIx peLeHnmn HeobxoaAnMbl
donosHumenvHoule ycaoeusa, 6e3 KOTOPbIX peLeHns YypaBHEHUN
JlarpaHXa HegoCTaToYHbl. JlononHUTENbHbIE YC/I0BUA: NPEANON0XKEHNS O
KOHCTAHTax, BXO4AWMX B JarpaHXWaHbl, WHTErpasbHble CUMMETPUM
peweHnin, Kpaesble N HavyalbHble YC/I0BUSA U T.M. CTO/Ib CYLLLECTBEHHbI, YTO
B pAde CAy4aeB  MOMKHO KOHCTpyMpoBaTb meToAbl (moaenn) He
onupatoLimecs Ha metoa NamumnnbToHa-J/1arpaH»Ka.»



Pe,quLl,VlOHI;BM (OT nat. reductio — BO3BpallueHUe, npusBeaeHue o6paTHo)
— MEeTOA0/10TMYeCcKnin npUuHUUN, COrMaCcHO KOTOpPOMY C/10XHble
ABNEHMA MOryT OblTb MNONHOCTbIO OOBACHEHbI C MNOMOLLbIO
3aKOHOB, CBOMCTBEHHbIX fiBNeHUsaAM bosiee MPOCTbIM.

Mpeppaccypok -koraa cnocob onucaHnsa obbeKTa
paccMaTpMBaAETCA, Kak CBOMCTBO CaMoro obbeKra.



A.M.bangunH «Co4YnHeHUe Ha 3a4aHHYI0 TEMY»

AnepHyto GU3KNKY, B TOM YMCNe PENATUBUCTCKYIO AAePHY0 GU3NKY, BbIBECTU U3
KBAaHTOBOW XPOMOAMHAMMKN 6€3 AO0NONHUTENbHbIX TMNOTE3, HYXAAOLWMXCA B
3KCNEPUMEHTA/IbHOM NPOBEPKE, HEBO3MOXKHO. [IpOBEpPKA TaKMX rMnoTes
[0CTaTOYHO 0bLlero xapaktepa He MeHee BaXKHa, Yem nposepka KX/[. Hanpumep,
BCECTOPOHHAA NPOBEPKA NPUHLMNMNOB 0C/1abneHnsa Koppenaynm mn
aBTOMOAENIbHOCTM NpeacTaBnaeT cobon 3aga4y NnepBOCTENEHHON 3HAYMMOCTH.

OAQHaKOo M CBOMCTBA NarpaHXMaHOB, M aBTOMOAE/IbHOCTb ABNAKTCA CeACTBUEM
cummeTpuun. CummeTtputo (B 4OCIOBHOM NepeBoge — COPA3MEPHOCTb)
ApesHerpevyeckmne pmunocodbl PaCCMaTPUBAIM KaK YAaCTHbIN CIy4an TAPMOHUN -
COr/1aCoBaHMA YacTen B pamKax Lenoro. CoBpemeHHble MeToabl CUCTEMHO-
CTPYKTYPHbIX NCCIeA0BaHUIN, ONMpatoWMecs Ha NOCTPOEHNE MOAENEN U TEOPUIO
rpynn, NPUMEHAITCA TENEPb U K aHaAnU3y Npou3BeaeHNI NnTepaTypbl, UCKYCCTBA,
APXUTEKTYPbI N My3bIKK. "B cnoCOBHOCTU OLLyLLLaTb CAMMETPUIO TaM, Tae ee
ApYyrue He YyBCTBYHOT, U COCTOMUT, MO HallemMy MHEHUIO, BCA 3CTETMKA HAay4YHOro
XyaorkectBeHHoro TBopyectsa’ (A. B. LUyb6HUKoB).



A.M.banouH

«YHMBEPCabHOCTb METOA0B Noaobus ans
TEOPUN N ANA SKCMEPUMEHTA AaNeKO
Hecny4anHa. [leno 3aka4aeTca B TOM,
4TO Npeobpa3oBaHUA NOJ0OUA
onpeaenstoT MHBAPUAHTHbIE OTHOLLEHMUS,
KOTOpble XapaKTepHbl A8 CTPYKTYPbl BCEX
3aKOHOB NPUPOAbI, B TOM Yncie 1 ans
PENATUBUCTCKON AAEPHON PUINKM.
O606LWEeHHbIN NPUHLMMN OTHOCUTENBHOCTH
MOXHO cHOOPMYINPOBATL TaK: 3AKOHbI
npupoosl 00aXHCHbI NPeocmasnaimeo
coboili coomHoweHuUsa mexcoy
UHeapuaHmamu 2pynn.»



That which was invented and works in the East, does not
work in the West.

That which was invented and works in the West, does not
work in the East.

All of those work in Russia, but in a different way...

V. Luzanov’s law.
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