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1.SYMQM

Super Yang Mills field theories in a point 
( dimmensional reduction from   D=d+1 to 0+1 dimensions )

- supersymmetric in gauge invariant sector
- inherit O(d)
-  zero volume YM = Y.M.Q.M    Luscher, Munster  83’
- solution for SYMQM, SU(2), D=2 – Claudson, Halpern 85’
- supermembrane = SYMQM – Bergshoef, Sezgin, Townsend 88’ 
- continuous spectrum – de Wit, Luscher, Nicolai 89’
- solution for SYMQM, SU(N), D=2 – Samuel 97’
- B.F.S.S. :                      , d=9, S.Y.M.Q.M      M(atrix) theory 
      Banks, Fisher, Shenker, Susskind 97’
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-                  – discrete 
-                  – continuous & discrete
- B.F.S.S: bound state on the 
threshold of the continuous 
spectrum – the supergraviton
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-truncate the Hilbert space to a maximum number of quanta 
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Cutoff

Should work always when one can define p asymptotically
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2. D=2, SU(2)    Campostrini, Wosiek 02’
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2. D=4, SU(2)    Campostrini, Wosiek 04’
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Scaling

Supermultiplets-diamonds

Cut spectrum Bn
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2.A comment on D=10, SU(2)    Wosiek 05’
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four Casimirs SO(9) four planes eg. (12),(34),(56),(78)→ →
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),,( 321
iiii xxxx =

i=1,2,…,9



  

3. D=2, SU(3) 
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Theorem. There are no loops and the trees are small!
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Examples
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Cayley-Hamilton theorem
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There exists a finite set of operators (bricks) that generate the basis 
of  gauge sector. 
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-vacuum in 0,8 and 4!
-matrix kinematics



  

 ,SU(3) basis:

→++++ += 0)()(, jiji jijiS ji
ji ,','','

, =
commutation rules between bricks

recurrence on ort
ji

ji HHS →→',',
→

→
→

representation of hamiltonian, cutoff, spectrum 

0=Fn

nice numbers←

20 40 60 80 100

1

2

3

4

5

6

Bn
mE

Bn

cutoff breaks SU(3) 
symmetry

→

→ two Casimirs

kjiijkdC λλλ=2,
iiC λλ=1

0],[ )()(
1 =BB nn HC

!!!0],[ )()(
2 ≠BB nn HCbut



  

→ 0>Fn

1=Fn

2=Fn

3=Fn

4=Fn

3 recurrences

10 recurrences

55 recurrences

91 recurrences

Scalar products are functions of S symbol however 
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3. D=2, SU(N). 
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Luscher limit  versus  SU(N) limit.
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D=4 indices
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Summary

-SYMQM has many faces- supersymmetry laboratory, QCD, strings

-Cutoff study of hamiltonian  gives reachable, exact results 
(spectrum, wave functions ect.)

-the exact, large SU(N) limit as well as D=10 is not out of question


