202449 H2H-12H20H




WL
#MES
B E N

BT RIIR

B TR ERNWE S AL
pise
BUR
KRR




B3 Rz HE BTFRIIR BT e B AR ER 2 AL
0 000
000 000
00000000000

#5545

Volume IIT Supersy

THE
QUANTL
THEORY
FIELD!

STEVEN WEINI

'’ F75%
Wt

]
CAMBRIDGE
2 6 W) ¥Rl )

55




IR HE
oe

{The Quantum Theory of Fields) Volume | <Foundations>
Steven Weinberg(1995)

{Field Theory: A Modern Primer) Ppierre Ramond(1981)

{An Introduction to Quantum Field Theory)
Michael E.Peskin, Daniel V.Schroeder (1995)

{Quantum Field Theory)

Claude Itzykson, Jean-Bernard Zuber(1980)

{Quantum Field Theory and Critical Phenomena)
Jean Zinn-Justin(Third Edition1996)

{Quantum Field Theory in Condensed Matter Physics)

Alexei M.Tsvelik(1995)
{Particles and Fields) pavid Lurie(1965)
{Relativistic Quantum Fields)  James D.Bjorken, Sidney D.Drell (1965)




WA HE

BT 50 B A E 2 L

£K  Year e =
Af M |1 A TAOct) FoAMe) | toA0e) | —Aom
BX Week [0 |1 | 234|567 ]| 8|o|t0|u|n| B|u|15 6/ 178D
E#— (Mon) |26 | 2/| 9 |16 (23|30 7 (14)2 28 4 1 82529 |16]|23[3]6
Ef= (Tues) |27 |3 |10 ;: 24 ;i g 15| 22 20| 5 |12|19|26]3|10]1]2|30}7
EM= (Wed) |28 | 4 |1 |18]25)2 9 16 30| 6| B3|20]27|4|m|18])25 lg: 8
E#W (Thur) 29212\19‘ 3 10‘0"""312 AEARRE
EHE (Fri) (| G —l;_:o—’—n_T u | 8)| 05| 0 ()| @)|@ (6 1
e 0[Sl 100988 XL s
E#fH (Sun) —1’ g [15 22| U__ B|w|y n‘n‘
025 % 1 A 12 BREER;




Rz H

(o] lo}

> BTSRRI sk mn: BFh¥mAEm SRR EREE, HERILESABC IR,
SERERRHENL, B SCHIRT i A SR 15 4 57 U 16 2 B B SR 6, AR R AW M2 00, SR 25 A 37 Tk A6 2y
R TR ML B3 26 2 TR B 22 P, 4 1 B I A ST A, R B I R SR T, 2 B L8, U (1) P AR TR AL 04,7

» HHE TS, BT 5KRAFin: 2076 ReTsurT@RTERETSRRTIZ, 5. HE
S 2 5, ST SAE B OO T, SR S ARS8 74507 S T LA, 7 5 W T B A A 2 e
TR S A8, bR R BT (RRFH3 AR BI04 AR A SR, & AR RIS R AR AR &, EW
$EBERND, e BT Y (A, BOR G e (09 SR BRSSP IR, 1 s e B 7R, R . (ENURRE 5%
R0, REETH(HE N2, KBS 105 LA AR, R R 05 78, B E AR R, ENAM SXFN0, (5
R T (A A B — R AT %R AR, . 4 4E8) 10

> HEAVEF . BB BSIRIRAR I mwne 20tk SR bk om S 5 (22 5 Wik S 58,24 24 3, M6 4K MR
SO, B4 RT3 A E A 7, I A SR 76, 8 6 )11, B8 2 5 T 0 2 PR 8 O €25, 3 K 5, Bk B
hR)12, A\ Eit 5IFKIE R (\o* ATKITIR)12

> BT BN ST o re k(4 BRI B BT I SRR, KR SR T 13, — BT
BT BOKTA BT AR T3, R (6T TR — SR, — B PR A T A MO B 2 014, SE AR R S5 R
BEADEER,c e — pt T BFEE)14

H




Rz H

ooe

HFERHN

ek, B, &5, iR
> 2011EHE. AZeelRE L. EHEEnotes MBI FMEFFE, pdfig.

» B 2 ZEAEL, FlES ORI PR E R R

R A e B R B B Nl x%ﬁiLatexéﬁiﬁEﬁ.i‘i#ké%%}ﬂﬁ
BFHRMETBER RO SAGE, KT MV ECUHE, 5

FELERAAN , BMENRBERSES S, BHUBEH I MRE L RAEREELME O E%

> HUHELF 753 13910565577
wangq@mail.tsinghua.edu.cn  #xzsestitie, i mp 2

» Bh#. FEE, 15956325166, tangyin@westlake.edu.cn
> Sl [E] 2EATT R URAR 2 ST HRE B 1 19 B HE AT IR NI T msins + 4 v A, o S i
> b B P AR I R 2] DLE 24 3 5

> T ER, BRBIRMEGHE, H: DRI e mmnie cnTRmsip
» NESGEHERIT—MNHRA, BAER—BARES; WHE, FEZIMiHE




BT

¥

L BT

MR T

LG

BT RIIR

Z gt

P Ar

LR TS

— 21k

=
==N

THE

AIREEE T’




ZB3 R 2 HE BT RIIR BT 50 B A E 2 L
00 000
000 000
00000000000

##m& \ \ Sheldon Lee Coope
IQSEQE . ER%EE
m;mw
Leonard Hofstadter , # SR Il |
Jﬂﬁiaieﬂ!?h’—‘}‘ '—J m%mgosgzse
+

wm =

@mm— — f—ﬁ

qu(oethlappali
isss ity ﬁ
lowitz IBBIEE0;

| L | L )

BT mmxtz v - SRERES S
8

+ Amy Farrah Fowler , I

HRNES

.—swaw
Bernadette Rostenkcwski-WoloE

Howard®®27 . GAll : EFTHRE




T RERAE L P AL

Xt BT 3 (KRR
& KBTI

¢ RS
Vi IR

L RaRy

B3 A E X




T RERAE L P AL

B Mg R B AR K T — R & 73518 18 3 W.Heisenberg and W.Pauli, Z.f.Phys.56,1(1929);ibid 59,168(1930) &k &i&:

HEMETHRN AR R
> AT AR 1R A R, AN AR

> RE I U B AR AR 0 B A 0 0 P T 45 Ak e L 3718
A
> FRAENRIEILRE TSR KOS

> SEHME, 2H
BTRZIIRRR: 57 aTFmie, 52550 TR ER AT MR AL 2551 "
> N ARXANMFET? MATER? REFEERBEFIRAR?
> A ABEANHME M ZE SR B RA L2
» KPR AEFBlR?
> A ARATEHS IE W B2 AR 5 & AR A 2
> A ABMEANE RN E 7S RESCCE P A B AL IRE?

55



T RERAE L P AL

HRYIE K H FA R BR BT RIS, &7 ERB B AR R RN A AR ERER T

W B 2 ZE e A P 1 5 — PR B

R RGR R PSS — TR
BV R R A AR, AN RERAE ISR ER, AR

FEPEREAR: KILEBKLTEN TR AR

R A DG - R E AR

- ERABBETRE R — R AL

HEEBLBL WURH e EREG, Z&BAE AR E
. T HARESE

. BPIFELH S E KB, HEAER—BKNHZ AT HA
B, WIXP &K ELAEX — e

IS I O VR

F—REERRAY: wuwm-UmRs, BERL DRE-RFRRERR, WAR - EBEEE




T RERAE L P AL

FRHIT ) B RO SR TR ATHT R IR LS, 75 55 (Kb A AT SRR o 14 i SR S B R T
FIFABRRR —+ttamm e mm s A ko /%8230 56/ -2 0 A T L
» BT 1%
> B SCHXT 8
PAWignerdti37 B &2 F (hi F) & SONAESF RIS B R E N R A
> BT HENEGEFHR FiEar 3 59 0 ng— srogk
> B SUFHXT I 3ESF IR IS AR 26728 0 i 8 X ebi 1~ 1R 70 Fomnr e 74
HARRE LSBT %55k CAT®
BRI R
> NETFHEET AT SR 5EFEAE K HEHRMEE R
LI S| NS SR 1

> HI BRI AR (EEAR), )5 o BOR B (S ).
> FERKEMESENES nasns

BWAMER LRI AR TR BN E AR EN R AR HIR CHER: 4K £ F28) !

EH

55



TG RERAYE L P AL

[ Jole}

BT U 2, R % A A P 0
> RIS -Z MIZ wumsenammmie; - UEsts
> WIARFHRER-BE T %
WA
> SINVER IR 3 S 785 VR I8 178 25 18] I3 /E N i 3R
A, & BER 8] 240 S BT B 3.
> R AR R B, IF B 5 63 A AR I S A R A, 5% R HE 3R
T IR FEACH B FH A3 3 B S 0 A A2 Bk SUR X .
B A BE I U kL P T R AU, O R ORI 56 B s HH e B B kL .
PLF -
» Gl gy
» BT AFENBEEHEMNENE,BEMAT BIREKLERE MR
T SRR bR B R L7, B VTR R — M A g8, TR R R
FRIP MBS AR G — B & M7 FHESE TR T iR

55



TG RERAYE L P AL

(o] le}

22 035 W ) 5%k S ()RR T R AR SR

b1, A: A R R E 2 iﬁﬁ%ﬂ’]%fé*&?&ﬁﬁiﬂﬁiﬂu
B Rh LG ABEE T HFEBBERNLRERYE R
BEF SRR R S SRR EF IEATE:
> ﬁﬁbllﬂﬁ.ﬂ: E? = pzcz + m2c* = E = ++/p2c2 + m2c*
> G R s R ERRIORYIERT . ERARR SRR A IR AERR, ATt
T LER T M E AR 1 A A
B S T A2 e AR A IE P T e AR P A T ST IE AR B S RS S IO BT
AN AR RFEENI? = 3 xmis e T 57 K VT Mo 7 050 Rt b T4, AR A B
BNE T — AT B R R, E AT AR SUAEA . FAE TR M AR 1T o AT

MRETH CEMREEMIERBH) KRT—F, MBS 7R T4 LS ZE R R BN IE BT HTEk.

> EFEFTAE ) £ AE R TR 55 K A B BT S BUR U ZEMR ? KB LA B R S R T AR A R
PR R B PR R 1 SR IE S S S

> R FE TR e K T 2 B S BT R B € T e 0 1 R 0 T e .
> RTFEATENMR: mxtie s T 8T 5erE s Bk b s 750R F a2
> FULRN R pomsonsny /LE SESULE N ES ki R 875 T RmR ST RER

", 1 R AR T 07 53R ) £ B A A, W TR T35, MU B R T
38 BUSGE FR M 2 R R I B BRAHE K35, B E AR A" IR E T RS A Z !

BT 3K 2 e S 1 0 2 437 18 T BN 4 35 BEAT T B T AL T A5 B AR R




T RERAYHE L P AL

ooe

25 SRR O BRRLT OB 9 AL 52
J6UR HPRL T PEAE 42 33718 (4K 2 T I B 19 244 B
BEhER PR ARE BT A B R B A LRIE R BB
BT 1% 5 SCHEXT R b Es SRR AN B R T 13 A %
BT X 26 o) RS i o 22 35 18 vh B 2 S0 BEAT B T AL T A B A R
RGN ETHR-E TN R IRRE M. AR T

> A EAR R

> At aEAREY. EEY. KEH..?

> iR EAKM?

BMNEHWETHR-BETHFHANR: MR TEIR
> R RET NS, BB DU B AT DR T !
> ISR O AL RS E SRS, BT I 2 RERRERR K 702K
> R AR K AT AR R BRI BT, BGEAR IO B 3R




T RERAE L P AL

[ Jole}

TERH BT MR SRR S S E—RINEIE, BT 35RHTIS I R:

>

BSRTHE R LU MBS N B — . R A
Aoy e RILB AR R R IO S TR S SL A F 1 AR

SR AR E T AR UL ER AL T B 1B S
o b PR SR A B EE SR, BT DA B AR 3 Y S AT R &R

AT CAEREER 51 140 B ETLF A MBI RS R, Jhan R TR
REFEAN 24847 8 55 H BTSSP REIA 21 ) 5 SE I AR 75 SRS i B BB T 5

FEE T IRHER @ R T W B (AR HER 45 T 58 . S ARG
MEgE— KR, 3 L5 SRS H R,

Br51 15 A AR B AT#0E I VS R BRI, B RAZEAE
YE R RIS T T B B RORLT. TIER TR ER T, 2R
B 1 B R BRI 2 REVE SR B R A TR L SR EE K.

I LA P54 0 B A T

55



T RERAE L P AL

o] le}

BT 3502 i R

> RELHRME: BANREG AAMREG LRREBG - wsnmom o Es
RIS, — HFR 2 T TS BT Y T YRR K O R R, T IR K B
i T B B 2 00 T 2 . T MOS0 TR T L B, SR
4 TR ST L PR KT HE 8 ) — SR, T DU B R L R 02 ] 35 K B 3.
BT S ) T T A AR L 7 B0 R 22—

> R IR . Bl R AR, S RBTAENOEF SR, B
TR ANMRITBH, BRI AT, B SR A R NN ML A R 777

HETHWREIS SRR R, AR EIEAT BUE TSR B AN E BB R BT .

> SIWME: SIOMETHERESRERIIENL, &1 5 HER

HElAn AT EE ,  wrsi e m iyt f 2 mgh, 31087 mie R S
VE IR A SRR I B 22 R R T T, DI R 31 AT AR X 8 25 D VR

45 L AMTARAS 31 77 RO R 03 B 5 REE 10" Ge VR 10~ 3 e iR F, (EAF 4RI % R BLIChR L H AT
FEAFEEER N TF1mmIK 51 1 R SIS HIE, BB A7 7R 7E BRI A R B SR EL R I = M RBE, 51

JRRIT d e LA B R




BT 350 BAE 4 L

[ele] ]
10% | _Lamoreaux Region excluded_
= by experiments
= Bx Colorado R
10" , .
| Moduli ¥ Stanford |
10° | HUST i
p— - 2 ,‘. 2 extra —
3 102 X dimensions
T Dilaton scenario =
10° [ l = Washington 1
s Irvine 4
= Rad'°”T Dark energy -
10'2 | sclae - ¢ 4
" Region allowed i
- by experiments .~ Axion 3
104 a2l a1kl i T | s
10° 10° 10™ 10° 10

V(r) :G@ (l+ue7r/A> s (m)




T RERAE L P AL

®0000000000

BT 50 R MK B Ty AR SUR X JR A 45 & 75— R 7 3!

TEAEHE I W £ s. Weinberg: Physica, 96 A, 327 (1979)

Folk theorem: any quantum theory that at sufficiently low energy and
large distances looks Lorents invariant and satisfies the cluster
decomposition principle will also at sufficiently low energy look like

a quantum field theory !
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A Physicist’s Physicist Ponders the Nature of Reality
Edward Witten reflects on the meaning of dualities in
physics and math, emergent space-time, and the
pursuit of a complete description of nature.

Jean Sweep for Quanta Magazine

November 28, 2017

I’'m not certain what we should hope for. Traditionally, quantum field theory was
constructed by starting with the classical picture [of a smooth field] and then quantizing it.
Now we’ve learned that there are a lot of things that happen that that description doesn’t
do justice to. And the same quantum theory can come from different classical theories.
Now, Nati Seiberg would possibly tell you that he has faith that there’s a better
formulation of quantum field theory that we don’t know about that would make
everything clearer. I’'m not sure how much you should expect that to exist. That would be
a dream, but it might be too much to hope for; | really don’t know.

There’s another curious fact that you might want to consider, which is that quantum
field theory is very central to physics, and it’s actually also clearly very important for math.
But it’s extremely difficult for mathematicians to study; the way physicists define it is very
hard for mathematicians to follow with a rigorous theory. That’s extremely strange, that
the world is based so much on a mathematical structure that’s so difficult.
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What happens during the scattering
process of elementary particles?
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at least in a specific case....
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quantum field theory in a manner that will give the reader the clearest

possible idea of why this theory takes the form it does, and why in this

form it does such a good job of describing the real world.”
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FAST Rocketship near lightspeed. The marriage of quantum
no need for QM mechanics & special
relativity

Classical physics Slow moving electron
SLOW scattering off a proton, no
need for special relativity
BIG ERRRE I SMALL
AHIRIE~1K~1.97x 107 7eV; BTFRE~ 1A=10710K=0.148K~ 1.97keV; BT RE, BTRHMERE~1K=10"K~197MeV

In the peculiar confluence of special relativity & quantum
mechanics a new set of phenomena arises: particles can be
born & particles can die.

A new subject in physics, quantum field theory, is needed to
describe birth & death, & some kind of life in between.
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