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freottceht, BICYIEFREBRT —HRZNEN. MEEFEMHHF (QED) BAkRE, ¥MEFK
MNEERItERTFHERE. ETRUEYNEEER, Rt ERFRIPER T EHF K"
(Divergences) . XLEELRBRIIR DAL EBARER, EEFEMECHEAMER EITIRIR.

EXPMERT, “[ENML” (Regularization) 5*E#{k” (Renormalization) RLEM4. EHSHYIES
IHierR, R ETwitter (FIAX) BIEARRE (Physics Twitter) . Reddit (40r/Physics) AR
MathOverflowEFZ Witz b, XA MERERARITICHNA R, FEFEMIFZUMAREETER R
A—i%, BEFLE, EMNRERTREEFFICARNENANERATNEDEX ZEEENTE: — 12
#HFE PR ED®, F— I NERYIEEGEMS,

AXRERNRTENU S ERUNARKXS, fEHE EERYIEFER Wk, &2, sEf-&
RHFE) WXEFSHEZHECR, AEEYAERMNYELX (498 NEZFANNR) L, £
PRX—MIME RN B F IR E NI AIEF B AR,

—. IEML (Regularization) : ¥ _Epy«1k M

EEBMYIE X (f0Reddithr/PhysicsE{Physics Stack Exchange) BIiTieH, ERI1EZERIAN

F—mME: ENR— M a4BENEESE, ENENRILABNTRSTEERARSE (well-
behaved),
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EEFICHHILEAY (BIEBREEITER), BRINLEEEXNFAENMERTHITRS FISELRE
BEEN) ., BTRTHRERIGHESEN, shERTEBTEF K (LINEE, UV divergence), HEELR
ENFEENDEBTE (LIMLEL IR divergence),

LERY, BIRTEHF LW, BENXELESFAHITIRERSHZELNRE Bl oo —oco X
EEX) o EMEERNNX—E N FART)H LT

2. FMHMERX 5 ZE

SINENE, &R ERSIN—M BT (Regulator), FlIN—shE LR A, XTEYIELERE: i)
AASHANECHARERER, EREXMENEERE (XKERE) TAX. ImEEd A
(BMEEE/NVF 1/A) B, EAVBAABIHN. KRAMAENFINANT , BLEKITENERSE A L8
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wEIRIEN T AEE:

1. HEEM (Momentum Cut-off) : REWMMIGE, BHMERSFEBINE Ao XTERR
EIEMT, BENEIHICPSBEIFREH TR,
2. S8F)-ERHEFIENML (Pauli-Villars Regularization) . 3| \—MRAE/H. HFEHN M HWAHKRE
NFo XPMEBRNFHIRMSETNFHISHER, NMESEXKITELZR,
3. {IENML (Dimensional Regularization) : 45 - EX4F (Gerard 't Hooft) MF/RIFE
(Martinus Veltman) &, XM FYIEFRERNGZE. TRNTHBM 4 BITTEHR
2l d=4— e, FIRBAENT, MOTEER, KBWRIA 1/ BRS.

7EMathstodonFI TwitterBYiTiEH, FZYIEFK (40John Baez) 15, IEMUEASHAESEENY
B, BENE— 1 ATHITREEEXHFZEIFE,

—. EE{ (Renormalization): SRYENESSER

MRENEZREHIHBIE, BAERBUMBREERNSRHEFYERXRIRE,

1. “RBREMESE

EHEEBBEEFRHIMNRE (mg) FEBEE (e)) BN FESE (Bare parameters) . XLEBH FER
EHEEER (FEETRU=EE) NRIZEM. A, FMENLRER, BITKTTEN
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%), (BEEHENSRIYIEFZRHINERFEMBRIRER R, XEBHEETwitter ERIRIF LI
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1. R®%-JkhI5 (Paul Dirac) : X “RHEBENEF NFEELE

Whi BYEF RN R FRBMZEZMERREHINR. NERUEFIITN/LFREEEE
8o IANERUAIZREZ RV,
TEZMIE, KARFET B!

"Renormalization is just a stop-gap procedure. There must be some fundamental change in our
ideas... When you get a number turning out to be infinite which ought to be finite, you should
admit that there is something wrong with your equations, and not hope that you can get a good
theory just by doctoring up that number." (BEE{H{RE—MIXEZit (stop-gap). FHi1g9BEH
MR ERAERRZ..... BFR[E—NEANEERIERF, ERANTTLH KB, REIZAIAR
MAERRR, MASEEBEINI M H T EC KGR —MFER, )

IRIFeHE—D T EHIT T XA R RS 2 b

"This is just not sensible mathematics. Sensible mathematics involves neglecting a quantity
when it turns out to be small—not neglecting it just because it is infinitely great and you do not
wantit!" (XIBRAERZHERHT ., SENHFRE— I ERIERAR/NNRBRE—MARINX
HARNERLF A MIFEHEXFTEEENERRBE! )

IR AR T YN FZEREBEFRNOE: BIENAEAERERINEESHNYIE (HiF
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2. IBEE- B8 (Richard Feynman) HER: “IgF” 5«30~

FAQEDHHEEAZ—, HEARTERBUKRATMRSENRYEFR, BER REXANNEIHIE
BRBER. AM, MERE-EHNERUNEFSEEHTRSE,
EHEFNReddit L, BEXTERBUNZSH ZHEX:

"It is what | would call a dippy process. Having to resort to such hocus-pocus has prevented us
from proving that the theory of quantum electrodynamics is mathematically self-consistent." (X

FERBEFMBNRIT (dippy) IR, RERIFIEF XML (hocus-pocus) , PEEG T FAIEBEF
B HFIEILEHRFE LR BAH.)

R EERI S Z R A RER KRR
"Simply a way to sweep difficulties under the rug." (4% 2 —FMEERMER M TEISE.)
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TX—RENXBAYZSERHET-B/RiEd (Kenneth Wilson) , iR T “EZ {4 E" (Renormalization
Group, RG) ig,

1. F/RBNERS TR
B/ & B Z it E AR R E R W ERCHFRRE:

"They're discussing something called renormalization group, and it's a set of recipes, and I'm
supposed to accept that these recipes work — no way. | made a resolution, | would learn to do
the problems... holding my nose all the time, and some day | was going to understand what was
[really happening].” (fiITITICEFMIBVEEE(LEE, BB IR —HBIE (recipes), MIXMWHAEER
BERXEREZEEAN—EIT. BRETRL, AEEEFFMMMENRA..... BEE
—X, RERHABRERETH4.)
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FU/RBBIRET, INREEBUREFTRATHEFELES K, MEXTYERAAETFRAZEIREER
ETRTRER.
B/REEH1975FHEH X P EIE:

"Renormalization is explained as the existence of very many length or energy scales of
importance in the physics of the problem." (EE{WFERET, FNENYIEESD, FEEX
ERERLF EZ I EENKENFEERE.,)

ERREFIZEMAT (BIERZIE, EFTMA):

1. BANBERARZERXE (Hierarchical) o FMNNAREMEEARRENZIRIEIL, FeeHiHmt
RFRENRR.

2. ZEINIENLEET A, FER— M ANSIANNEZERE", MEART HFEieiERuit
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3. EEM, LR LER— BRI (Coarse-graining) HUEE, HI®NIMERE (FRER) mIEEE (K
BE) BEN, SEERERNEFHKERE TR (Integrated out) , FHERINEMREERRIEL
MBS ERNREZH.

Ak, BEBHRFTBEEREH, MeEMERNESIRE )" (Running) B, XMEMEN HEiEE"
(Running coupling)
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Ko EEEIEZNRIERY] (Renormalization Made Easy).
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8o

3. GHMBRBEIEZ BREE AN (XMESERUTRE, IFHHHRSE.

4. FERFEEXMEIE (ERWUER, RG flow),
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