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Our present quantum theory is very good, provided we do mot try to push
it too far — we do not try to apply it to particles with very high energies and
we do not try to apply it to very small distances. When we do try to push it
in these directions, we get equations which do not have sensible solutions. We
have our interactions always leading to infinities. This question has bothered
physicists for 40 years, and they have not made any very substantial progress.

It is because of these difficulties that I feel that the foundations of quantum
mechanics have not yet been correctly established. Working with the present
foundations, people have done awful lot of work in making applications in which
they can find rules for discarding the infinities. But these rules, even though
they may lead to results in agreement with observation, are artificial rules, and
I just cannot accept that the present foundations are correct.

One can thus make quantum electrodynamics into sensible mathematical
theory, but only at the expense of spoiling its relativistic invariance. I think,
however, that that is a lesser evil than departing from standar rules of
mathematics and neglecting infinite quantities.

I disagree with most physicists at the present time just on this point. I
cannot tolerate departing from the standard rules of mathematics. Of course,
the proper inference from this work is that the basic equations are not right.
There must be some drastic change introduced into them so that no infinities
occur in the theory at all and so that we can carry out the solution of the
equations sensibly, according to ordinary rules and without being bothered
by difficulties. This requirement will necessitate some really drastic changes:
simple changes will not do, just because the Heisenberg equations of motion
in the present theory are all so satisfactory. I feel the change required will be
just about as drastic as the passage from the Bohr orbit theory to the quantum

mechanics. /P. A. M. Dirac, “Direction in Physics”, John Willey, 1977./

Om ped.: Huxke MBI 1aeM J1Ba TepeBojia: 1) ayTeHTHIHBIH,
2) m3BecTHbI nepeBox nox pex. . A. CmopoxuHCKOro.

1. Hawa cospemennas K8aHMOBASA MEOPUA OUEHD TOPOW, E€CAU TOALKO
MBL HE NBIMAEMCA NPOMONKHYMb €€ CAUUKOM O0ANEKO — HE NLIMGEMCA TPU-
MEHAMD ECK YACNUUAM C O%EHD GBICOKUMU IHEPLUAMU U HE NBIMACMCH NPUME-
HAMD €€ HA 0UEHD MAABIT PACCMOAHUAT. Ko20a mobr nuimaemcs npomoskHyms
€e 8 IMUT HANPABACHUAT, Mbl TONYHAEM YPAGHEHUA, KOMOPHLE HE UMEIOT Pa-
BYMHBLT peuwenuti. Mol umeem 63aumodeticmeus, ecezda eedyujue K beckore-
nocmam. Imom eonpoc becnokoun dusukxos 6 mevenuu 40 aem, Ho onu He
€0eAaAU KAKUT-AUOO 0UEHD CYULLCTNGEHHDIT YCNETO8.

Imo u3-3a amuxr mpydrocmel A YYSCMEYI, YMO 0CHOBYL KEAHMOB0T, Me-
TAMUKY ewe ne bl NPasuAbHo 3asodicenn.. Pabomas ¢ cospemennvimy ocho-
8aMU, M00U COEAGAU 2DOMAONYI0 PAbOMY 6 NPoUecce Pa3sumus NPULOAHCEHUT,
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6 KOMOPHIT OHU MO2AU HATLMU NPABUAG 0aa ombpaceisarusa beckonewrnocmed.
Ho smu npasuaa, dasice ne CMOMPA HA MO, HMO OHU MOAU NPUBECTNU K De-
3YABTAMAM, COZAACYIOUUMCSH € HAOMO0EHUAMU, OBAY UCKYCCTNEEHHDLMYU TPA-
BUAAMU, U A COBCEM HE MO2Y NPUHATND, YN0 COBPEMEHHBLE OCHOBbL NPAEUNDHDL.

Tax, mootcHo cleaamsv K8AHMOBYI0 IACKMPOOUHAMUKY PAZYMHOT MATEMA-
muveckol meopueti, Ho MOALKO UeHOT HAPYULEHUS €€ PEAAMUBUCTCKOT UHBA-
puarmmocmu. 5 dymaro, 00HaKo, ¥Mo IMO MeHLWUL 2PET, HeM OMCMYNAEHUE
om CMaHIAPMHBLT NPABUSL MAMEMATMUKY U ULHOPUPOBAHUE BECKOHEUHIT Ge-
AUNUH.

A me coeaacen ¢ 60ALWUHCTNBOM HUUKOE 6 HACTNOAULEE GPEMA UMEHHO
6 amom nynxme. A ne moz2y donycmums omKEAOHEHUT OM CMAHIAPHBLT NPa-
sua mamemamuru. Koneuno, nadaestcauyuti 66600 u3 9mot (1. e. yIOMAHYTON
Beime — Pest.) pabomuv, makos: 0cHo60N0AG2AI0ULUE YPASHEHUSA HE TPAGUALHDL.
Hexoe xopernoe usmenenue doarncno bvims 66edeno 8 HUL, 4mobv, beckomey-
HOCTU 8000ULE HE BCMPEUAAUCH 8 MEOPUL U HMOOL Ml MOZAY DAZYMHO Ha-
TO0UMDb PeWeHUA IMUT YPAGHEHUT, 8 COOMBEMCMEUYL € 00LIYHBLMU NPAGUNAL-
MU U He OYIY“U 03600UEHHBMU MPYOHOCTNAMU. DMO MPEbO8aHUE HEUSOENHCHO
nosaewem 3a coboll Hexomopvie JetUcCmeuUmMesvbHO KOPEHHbLE USMEHEHUSA: NPO-
cmole UBMeHEeRUA He NodoTdYMm UMEHHO NOTROMY, WIMO 68 COBPEMEHHOT MEOPUL
ypasHerus dsustcenus I etizenbepea ece max xopowu. 5 wyscmeyro, wmo mpe-
byemoe uamenerue 6y0em UMeHHO NOUMU MAKUM IHCE KOPEHHDBIM, KAK Neperod
om meopuu opbum Bopa % k6aHMO060T MeTaAHUKE.

2. CospemerHas K6aHMOBaAA Meopus npexpacto “pabomaem” do mex nop,
noKa Mbvl He mpebyem om Hee CAUUKOM MH02020 — NMOKA Mbl He NbIMGEM-
CA NPUMEHAMD €€ K HACTUUAM OYEHD BBICOKUL IHEP2ull U UCTOAL30GAMb
HA 0YEND MAABT paccmoanusx. Ecau mol ece orce nonpobyem smo cdesamo,
MO NOAYHUM YDABHEHUSA, DEULEHUA KOMOPHILT HE UMEIOM CMbICAL. Baaumodet-
CMBUA, € KOMOPLLMU Mbl UMEEM 0en0, 6ce20a NPUBodAM K 6eCKOHEWHOCTMAM.
9ma 3adana sosnyem gusuros som yoice 40 nem, 1o noka 6 ee peweHUU Hem
CKOABKO-HUOYIb CYULeCMBERH020 NPO2PECCA.

Tpyonocmu, o KOMOPvHLL MbL 2080PUNYU, 3ACTNABAAIOM MEHA OYMAMB, 4MO
0CHOBbL KBAMMOBOT, METAHUKY eule He YCmaHnosaeHv.. Hcxods u3 cospemer-
HHLL OCHO8 KEAHMOBOT METAHUKY, 100U 3AMPAMUAY KOAOCCANLHL MPYOD Ha
mo, 4Mmobvl Ha NPUMEPAT OMBICKAMb NPABUAL YCmpaneHus, beckonewrnocmet 6
pewenuy ypasuerut. Ho ece amu npasuaa, ne cMomps Ha mo, 4mo 6bmeKa-
OWUE U3 HUT PEIYALMAMBL MOYM, COZAACOBBIBAMNBCA C ONBIMOM, ABAIIOMCSH,
UCKYCCMBEHHBIMU, U A HE MO2Y COZAACUMDBCA C MEM, HIMO COBPEMEHNBIE OCHO~
66, KEAHMOBOT, METAHUKY NPAEUNDHDL.

Cumyayus, Komopas Cetuiac CA0ACUAACH € OECKOHEYHOCTNAMU, HATOMUHG-
em MHe 8pems, K020a UCTOABL30BAAU BOAHOBOE YPABHEHUE, COOEPIHCAWEE HACH
0% /0t%. ITymaro, wmo a00u 3PA CAUWKOM AE2KO NPUHUMGIOM, TEOPUIO, Ha-
deneHHYI10 NPUHUUNUAADHBLMU HeJOCTNAMKAMU; 04e8UIHO, NPOJBUICEHUE GTLe-
ped B03MOHCHO AUWD 8 MOM CAYYAE, ecau bydem npoudeedero rKaroe-HubyYoL
Pyrdamenmanvroe uamenerue Meopul, NowMU makoe sce gyndamenmanv-
noe, xax nepexod om ypasrenua (7) x ypasnenuro (9).

JII. A. M. Jupax, “Ilytu dusuxu”. (Ilep. c anrsn. H. f. CmoponuHckoii.
Iox pex. 4. A. Cmopogunckoro.) M.: Dueproaromusar, 1983, c.25./
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