BRST quantizatin of 2D supergravity as an
anomalous gauge theory
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Based on the extended BRST formalism of Batalin, Fradkin and Vilkovisky, we perform a gen-
eral algebraic analysis of the BRST anomalies in superstring theory of Neveu-Schwarz-Ramond and
quantize it as an anomalous gauge theory. The genuine super-Virasoro anomaly is identified with the
essentially unique solution to the consistency condition on the BRST anomalies without any refer-
ence to a particular gauge for the 2D supergravity fields. In a configuration space where metric and
gravitino fields are properly constructed, general form of the super-Weyl anomaly is obtained from
the super-Virasoro anomaly as its descendant. In the Batalin-Fradkin (BF) formalism, the anomaly-
canceling super-Liouville fields are introduced to identify the original second-class constrained system
with a gauge-fixed version of a first-class system. The BFV-BRST quantization applies to formulate
the theory in the most general class of gauges. A local effective action constructed in the configu-
ration space contains two super-Liouville actions; one is a noncovariant but local functional written
only in terms of 2D supergravity fields, and the other contains the super-Liouville fields canceling the
super-Weyl anomaly.

FEMICHIF S anomaly i3k 4 ZFERBTHAN L. Virasoro £ D .0k K (Virasoro anomaly), Weyl
FEHOBN, £ LT BRST BHOREBHOBNTHS. ZH SO anomaly OHEERITAND
FILE > THERRSNTO 20, BROBITLF — VDM FITEEL TH A0, —lic@~shizd
DITITL.

Anomaly HBROEFED SRE 3HEORTABMABIKIC LWV, ZOBEOEEHR4 critical string theory
EVS. BUBREEROBARITIZI0THS. ZHAIVEBRELIENBIESLL 2 RTOBOER
ELTESL XN B, critical string TREABREBRAI SORLICOHTS. ULHLERKITUNSD
non-critical string Tl anomaly DZRIZ & - TENHIED Liouville mode ASHEWITIR I B2 T2
EHBPHSMIENTUS. Anomaly HBROBEHN SRE ZBEZEDRTIIF 4 DU 3 EROREDRT &
—E LS. Non-critical string O FRITHEORZETOBREBI1-DORAD 1 DOTH 5.

2RAENDETFHRITI, ChETEL OMENLINTEALICDASTRIZBRINTOIENERY
ISR OIE I N TS, £9 David-Distler-Kawai(DDK)iz & 3 £ 4 — U coER ki, A%
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R A B EARERBEFICEZ 72 & & D Jacobian Af Liouville fEAATEZ S B LW SHBIZESHTH
3. COHBMNELNI EE2TTRAVBONIZINTNEA, BESIERITEZT 0. /ol —
JICBTHNB SL(2, R)Kac-Moody #rkDE#Eit, BRST B FHLOBE AT -2 H Lidw. BICHE
H— LIS - P OMOBROEME IS T S EEDIHAI T IR TN,

ZOHRXDOBMIE, 2 RTBEHERE L TERILEH B Neveu-Schwartz- Ramond (NSR)BZER
@ anomaly 2R b—RNE 7 5 XDOF —- DV THITL, B4 LB THRNS anomaly ORE %%+ EARE
KT 3EEDBIL, BFEDF —VIKSTBEV 2RTBENBORFLEITIZLTHS. NSRBRART
It3 2 LB 1ETH > HRESEIE 2 JicERT 5. £Z CIDF % anomalous gauge theory & LT
b #&, Batalin-Fradkin(BF)ic & - TRHEZX NN I W M A ERICESOTHROERILEZHED, L
TOMEORBERAT. BF OFEO%#IT, B2 HORWEREZHF LWEEEBF #)2HBAT S &
IE->THE L HIEVEZI BT ETHB. Anomalous gauge theory (35 2 BIOMERERLBESDT,
BF OBFBRIIOBRLEBRICEDICHRTES. BIZEBTNREZER, COF2HMSE 1 FOHEK
SBEOEBRES —VEBEDLDNEAET A ELLITITENTESRENDIZETHS. 2hil O
For 5 a% NSRBRZICH LTHEABT L, BB —BNES S X0 -V TERILEN-2RRTEHOD
BFRICBZFTIELHHTEXS.

NSR @B3ictt LTEA DT > e R 2 BRUT OB Y TH 2.

NSR #Bazion L CIEREERICE S BRST B FHLEITH DITE T, T4 DIEMBERUI B HIREMIC
HRELT—X b, RTI—X b, #BEEMA THACALEM(EPS) 2 ¥E#HT 5. £ LTIOEPS £T
BRST B4 5. BRST EFIY — VEE & IIEBFRIC, B 1 FRAREZEI OMBEICHBKTE 5.

BRAT ®#rtEidh RADS, — VAER LR LI DTH Y, TOLERTTH S BRST EFMHETFH
TEEABREAR/T. BRST B Q OMBRRIERACE SO TTHLOA LY, RFRICBITLABEQ
HEEFORESATVASDTHEYSREAMEE LESIThIENE 5400, BRST B FLicEH TR — U
WL QBT B 2 THRIN, FBNRBREOBAMS S  Hamiltonian H7 & BRST B D3
BRI 0 &0 5. L LEREEIZIT anomaly WA B DI OFIIHPTIRELKS:

Q. Q=i+ 0(8), [, Hr= sKT +O(R)

Q. T4, 6F = —{Q, F}p %&#uky7% BRST E# & LT, RADHKYMIIBIF(BERM)ERITS ¢

60=0, 60={Hr,0}p = -2}
dt

F 413 ESP Lo BRST anomaly @, T OB b—HHLEEEZRHE L. T O anomaly {3 super-
Virasoro anomaly i3 5 $DTH 5. I THONKQETIREAMEDPS —VRFITIZFEAEKRS
P, FATRHBICEK SV [FREAEHN] BbD0THS. L->TEPS LTHONLIDOERIIHLT
HBICSMENEEIR AT S Z SI3HETD. SAENBREIT D LOICRERILETH 5729, KE
RYPSAHEBEEREL, WEEROEME(ETT 7.

BRST anomaly @ i3 BRST FERANA 2EEHLRVT—ENTH 2. BORKES 2250 Q?
anomaly ®#i3 BRST REETEZbHLINS:

Q-0 =6=.

CCTEIEETHS. COEWIEAMLICERET 25D TH YD, anomaly & UTREHE L HDOTH T,
BRST B A#BEXICY 7 bTHLIOELBBTCES. COEEEEARAT S I &ITL D, super-Virasoro
anomaly (SVA) 2%  super-Weyl anomaly A8v7z. X T super-Virasoro anomaly & super-Weyl-~
anomaly QZEHICRINIz. Eic BRST BEHO Y 7 Mok » T4 OFEABICHEERMHMENS.
Z OBRIED 2 IRTTBE /13D dynamics ZiLd T 5.

S THE LN ERIT anomaly OREHEATRLTNS. BARBEORL RN IEETHS,EPS £
TO SVA I EHEOHSICMIE T S. §HEHtidentify 313 EPS 042 Tid SVA {3 super-Weyl
anomaly & LTHNS. FicH — DA FZIEBMHER S — VIicBE TN, IngE-/MIAEH Lz BRST
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anomaly OBIIFENESNS. HHNSH — UEEE LB TIE, 2O anomaly OREHEE R
BEDE 2 &l kRSN

EPS T anomaly O b—BNZHENOI -1DT, COREBUE 1 HICET/<»ICBF o7 LT
VX L%EBATA. Bl anomaly 24T 5 7-HIH LW EHBEE(BF B)2BA LT, NFEHABLET
%4517 BRST EMQABHKT 50 TH 5. ROKMNREELEAT 54 Hamiltonian i34 — VERIC
B3 2188452 TaL gauge fermion ¥4 BRSTE#T 3 LiIckhEBIZESNS :

HT = [Q?‘Il]
Zh% Legendre #4232 &ick v, ¥ — VEFE AN BRST RELEDEAIRRGICEONS.
Sesf=Sx+ 8+ Srp + Sy

Sx, So, SFp, Sepld ENEN, BF 8, T—2 MB, ¥ —VEEOHERTSHS. JORKE TIIF - VE
ERHIIFLEEDOEETHS. ZITRIS, ¥ — /Iiﬂﬁﬁkxﬁmfdﬁ%ﬁz’cﬁid)# JOFT
HREEETS.

FTBMUBHES - DICEELAZEBEE2ELS. OB BF BICHTAEHEAIT2 DO super-
Liouville BIO/EAICEEE XN 5. 1 D13 super-Virasoro anomaly % super-Weyl anomaly (Z#z#13 3
HFRETH D, b5 1 Did super-Weyl anomaly %4833 2 4EH T, super-Liouville mode D& #| % £/
7. ZofFRRB ML/ DDK OfEAIC—¥T 5. EMREMOE%MSICE 3 DDK 0oFETIR
super-Liouville mode {3 2 (RTTES3HD mode O—EHE LTHAZIN, TORBHSAEI B ERE &
LB IDD 1 DOMRNT XA T, L LEA D7 7o —Fi2 Hamilton BRITESNTHBOT 4
BEREERERLDOE UT—FEMIIRE Y, —F super-Liouville mode % anomaly ##84 28 HE
MOELB. ' '

RISEBHHEAES — DICEELICBEEER L. EHHFBERE BRSTE#REDEFERI SBE
JIBITHY B super-curvature equation(SCE)@& i 5. SCE & BRST REHH S 0Sp(1,2)H L >
MEDEIND I EERLUK.

INORE BT - UTOEBOEMMEDL, BFV ERUCH 1) 5 Fradkin-Vilkovisky FEBIZ & - TRIEX
N3 FE2OT7TTo—FI2RILBEHE—BHLES-VOTTCERTLI.HOXBOLEIINDES
LEHRTES.
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HEHEL. 2RTEBESBOERELRE S —VHR L A2 LZDOBRST &L CIcHIFE2 LT
W3, 2REEABOBFLICEL TR, ZThETRELOHERRENTELIC LMD L FERITH
LT ENTVWRNERZOPRIN TS, AMHERERNETRIH S, 2KRTBEHEOE
FROPBIBRIEIZ BT D Z N E TITa STV HERIOE Y, M /' — iz BnTHbih s Kac-Moody
RMHEORR, X, B/ — Y EHA#ES— OGS EECETIMEZHLPICLTWE., Z0BE
<, Z&xﬂiﬁ%wﬁ RICHON D REHOE L — RO 2RO G 2> THEZ LTS,
IORRERIZLT, BRE2FE2HOWHER L R22L, Batalin-Fradkin ik > TREIhEZIEER
ARRESHT RO BRIV DOTFT TCORFEBFERDOIRERILL TWS, Z DEERIE, BRST
SHEICET 5 ERSBICOBRESIRLTNT, SRDO2REBENBOBRORTFILICET 2RI
ERELLOTLOLH/TE S,

UERIN—THRETHSDH, AMFAERPLE 2> THRUEBLED THEONTHEERZ Y,
Zhig, HEIELOFMEZRATICSIDLVEREELTVWAZILEEZRLTNWELOTHY, &
BSRFBIIBELRCE L TETS EER LK.
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