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Motivation of SFT | Point Parti
leQuantum Me
hani
s (1st quantization)� Dynami
s of a parti
le in the given ba
kground� No 
reation or annihilation+Field Theory (2nd quantization)� Non-perturbative phenomena(soliton, instanton,...)� Form of potential� Va
uum Figure: Higgs potential



Motivation of SFT | StringString theory (1st quantization)string os
illation modes , �eldsOpen bosoni
 string:�eld �(x) A�(x) � � �(mass)2 � 4�0 0 � � �"ta
hyon
+String Field Theory (2nd quantization)



D-braneDp-brane: (p+ 1)-dimensional obje
tD1-brane ! lineD25-brane ! spa
etime �lling(
riti
al dimension is 26-dim)Open strings 
an end on D-brane#Open string theoryis the theory on D-brane



Su

essful results in SFT
! SFT proved Sen's 
onje
ture[S
hnabl (2005)℄, [Ellwood, S
hnabl (2006)℄Other va
uum solutions: (! new propaties of D-branes?)Stati
 solutions [Erler, S
hnabl (2009)℄, ...Marginal deformation, rolling ta
hyon, ...Lump solution [Bonora, Ma

aferri, Tolla (2010)℄Multiple-brane solution [Murata, S
hnabl (in progress)℄



Superstring Field TheoryI reviewed some remarkable results in Bosoni
 SFT.! How about Superstring Field Theory?) Some problems remain unresolved.Open Superstring Field Theory (SSFT):� Cubi
 typeI Analyti
 solutionsI [problems℄ Gauge �xing pro
edure! asso
iated with `pi
ture'� Wess-Zumino-Witten type



What is `pi
ture'?super ghosts �(z); 
(z) [
s ; �r℄ = Æs+r;0l-pi
ture Fo
k va
uum (l: pi
ture number)�r j0il = 0 (r > �32 � l); 
r j0il = 0 (r > 12 + l)superstring! �Neveu-S
hwarz se
torRamond se
torfor Neveu-S
hwarz (NS) string:pi
ture 
reation annihilation�1 ::; ��32 ; ��12 �12 ; �32 ; ::natural ::; 
�32 ; 
�12 
12 ; 
32 ; ::0 ::; ��32 ��12 ; �12 ; ::unnatural ::; 
�12 ; 
12 
32 ; ::



Our resear
h interestCubi
 SSFT [Witten (1986)℄ (in natural pi
ture)! Problem: divergent 
onta
t term) Modi�ed Cubi
 SSFT[Preits
hopf-Thorn-Yost, Arefeva-Medvedev-Zubarev (1990)℄NS string �elds in 0-pi
ture (Ramond �elds in natural pi
ture)We work on the problems asso
iated with pi
ture:Our approa
hes� 1st quantization of 0-pi
ture NS string[MK, Kunitomo, Murata (2010)℄� Gauge �xing (
ompatible with perturbative 
al
ulations)[MK, Kugo, Kunitomo, Murata (in progress)℄


