ING TU HOA TSI THIEU DIEN DONG LYC HOC VO HUGNG
PHAM CONG DiiNo, NouvN XuiN HAN

9ng lyc hoc céc hat v8 hwémg (DDLHVH) tich dign d6ng mdt vai trd quan trong khi
¥ thuyé théng nhit cée twong the difn tir vd ydu [1; 2. Khéc véi DDLH Spinor,
twomg téc cda DDLHVH chéra d3o him cda him tririmg theo tL¥i gian, adn vije
6a Iy thuydt ndy t¥ Jhu cdn mét o8 vén 42 chwa gidi quydt dwge 13, 8):

g minh sy twong dwong cda phwong trinh chuyén ddng & deng Lagrange vi dyag
ho 1y thuyédt lwgng té.

h phat bi€u hoan chinh cda bifu difn twong téc d5i véi phép lrgng té héa tokn té.
bai ndy, ching t3i nghién céru nhirng vén dt trén trong khudn khd cda so 43 lwgng td
on dya trén viéc giki twdng n.inh phuong trinh lién két vi st dyng nguydn If cda }y
mg chudn 4¢ chon Lagrangian, ten xo ning xung lrgng va céc bidn vit If [s, 7).

1. XAY DUNG CAC BIEN VAT LY BIEN CHUAN.

grangian cda PDLHVH
L= 1R + (D0 D g - miss, )
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S = /d‘z[(A), Fuo = 8,A, —0,A,, Du=08,+icA,=38,4,.
wong trinh chuyén d¢ng twong tmg c6 dan (8]
(D} -m?)¢(z) =0,  (D*?-m?)¢*(z) =0,

e . 2
8,Fu =Ju  Ju=ic[$"Dyué ~ (Dug)’$).
gian (1) va cdc phwong trinh (2) 1 b&t bién chuin d8i véi phép bién 48i chukn
Au=9(Au+08,)97 ¢9=gp, $9=¢"g" )
g trinh Gauss ¢3 dién
. . A 2142 _ 53 e e
Ao+ Bidi=Jo=0, Ai==3% A=2g" -8}, Jo=ie[4°d- 44 “w

ng nhu phuong trinh lién két dé bidu difn A, qua 4;, ¢
L= Ag- 5‘73' A; vA chon c4c bién dng lyc AT, ¢7 phu thugc khong dinh x¢ vio chc
diu
1,
AT = v(4; + o)o™) = (65 — B.Ed,)A, =6%A;, ¢T =g, (5)
v 12 bt bién ddi véi phép bién dé: (3). Ditu ndy cé nghia 13 chc bién (5) chi chira che
it Iy v khong phu thuge vio chc thinh phin hodn toan chudn g(Z, t), ddi hdi bit bién

g dwong v6i didu ki¢n ngang vA khong phi 1A gid thiét ban diu

3AT =0, 84T =0 (6)



Diing chc bién AT, 47, ta c6 Lagrangian :
L(s) = JFA(AT) - JEA(AT) + (D7) D67~ milg .
(7) chi phy thudc céc bién 88 2gang bAt bidn chufn AT, ¢7. Tir (7) suy ra phoong v
43ng vA che lwgng Fox, AT, JT, IF
AT (z) = 63JF, (DF" -m?)¢7(z) =0, (D;7" ~m¥)¢T =o0.

St dung céc quy thc thdng thudmg, ta tinh dwgc xung lwgng lidn hop chinh the
AL wTelh
34T L 34T v

Dya vio tenxo Belifante, Ty = Fux sy + (D,é);Dv&+D,¢(Dy¢)' = 9uv L, ta xb
H, Py, Mok, Mix

Foi(AT) = “T, T =

2. LUONG TU HOA VA cAc TINH CHAT BIEN D8I CUA TRUONG

Nhu trong [6, 11, 12] viéc viét Hamiltonian twong tc dwéi dang N - tich IA thivs &
Spinor v 8¢ din ddn méu thufn véi tinh LAt bidn chuin. V1 viy trong PDLHVH
banh d6i xtmg héa céc tofn tik khong giao hodn véi nhau theo *théc ty Weyl®. Cho
thérc giao hodn

i[ET(2,0), AT (3,1)] = 656%(2 - 7).
i[7T(Z,1),8T(5, 1)) = 8°(2- ),
i[x*7(2,0),6°7 (8 0)] = 552 - 9)-
Thé v8 huémg A7 dwgc xéc dinh qua ¢7, AT dwa vdo (8) va thda min

[45(2,0,67(5,0)] = ~ s =547 (5.0)-

47r|z -

Céc hé thirc giao hodn cdn lai bing khong.

Dawng céc hé thirc (10), (11), chirng minh dwoc ring H, Py, Mix, Mox thda mas
todn ti cda nhém dBy dd Poincaré trong sector vit Iy cda céc trudng chuin. Trong Iy
céc hé thirc Heisenberg v tiéu chudn bat bién Lorents cd1 Schw nger dvoc thda mén,
phép quay Lorents v8 ciing bé, céc tosn ti AT, ¢7 nhin thém nhimg luong bé sung cl

s 1
M) =~ (AT + 0 AT), 4G =5 IT, IT = iel# o - 2T
Céc lwgng ndy bién AT thanh trudmg ngang trong hé toa do méi.
Hamiltonian dwgc rit ra t¥ tenxo ning xung lwgng Belifante va céc h§ théc gis
11) cho ta phuong trinh ding dfn & dang Hamilton:

7 (2) = i[H, 87 (z)] = =T (z) - icAT#7 (=),
#(2) = i[H, 27 (z)] = D747 (z) — m?47 (a) - ie /T (2)r "7 ().

Sau khi loai bé #°7 (z), ta thu dwgc phwong trinh chuyén dgng tring véi céc phu
dang Lagrange (8)

Dya trén 1¥i giki tudng minh cda phuong trinh lign ket v3 vige chon cde bidn
chugn 1A mdt phuwong phép lwong t¥ Léa hoin chinh.

4



3. BIEU DIEN TUONG TAc

trén vige logi o che bidn 88 vit 1§ bng chch gidi twdmg minh phuong trinh Gaves, ta
ich Wick vd T - tich Dyson 12 tring nhau. Tinh bt bién chusn vA tink units cda 8 -
rén dwgce ty ddng thda min. Chen

= Texp {.' / A 2[IT (£ AT (2) = AT ()T ()] 4 5 I (:)%J,"‘“ () }

14)
4c phuong trinh ckuyén d3ng trong bidu didn twong the : 4

AT(2) =0, (3 +m?)¢T =0, (82 +m?)gT(z) = 0. (18)
; trinh d8i v&i véc to trang théi Heisenberg thinh :

= [ #0424 37T a4 T, (10

bt bién chudn cda S - ma trgn (16) khéng ddi hdi phdi djnh nghis lgi T - tich.
4c gid chin thinh cdm on G. S. Trin Hiru Ph4t, G. S. Dinh Vin Hodng, Dodn Nhit
oang Ngoc Long ... v& sy thdo lugn va déng gép nhidu ¥ kién quy béu.
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g Dung, Nguyen Xuan Han ~ MINIMAL QUANTIZATION OF SCALAR
ELECTRODYMAMICS

are two well-known problems in quantization of scalar electrodynamics

ivation of the self - consistent equations of motion for quantum theory;

sistent of the I fur the operator quantisation

work, we propose the solution to these problems in the frume cf a minimal quantization meshod

« explicit solution of con. traint equation.
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