Nano-Imaging: From Science to Technology
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Nanoscience by itself is to a large extent an imaging science where
complex information about ultimately small pieces of matter is
mapped into multi dimensional arrays. Nano-imaging goes far
beyond microscopic projection images and has contributed to the

use nano-imaging to explain some of the recent breakthroughs in
nanoscience before I describe selected examples for the transfer of
nano-science into nano-technology; All—of course—in the context
of imaging. 1 will close with a rather personal outlook into future

evolution of mankind’s scientific understanding which is developments and long term visions.

continuously rolling over into technology. In this talk I will first

Figure 1a).: Phase transition reversibly triggered by the tip of an STM: STM images of SubPc/Ag(111) in a vacancy island of monatomic height. a) overview of
liquid phase (no order). During scan in a small subregion (b), the molecules order in an hcp pattern (c), while scanning at negative bias (d) erases the structure
resulting again in the fluid phase (as a). Tunnel parameters: a), c) 90 nm x 90 nm, I=10 pA, U=1,2 V, b) 11 nm x 11 nm, I=10pA, U=1,2 V, d) 90 nm x 90 nm, I=10
PpA, U=-1,2V. All images were acquired by scanning from bottom to top. [1] Fig. 1b): Self-intermixed phases a: Structure of SubPc. b. Structure of Ce. C:
Atrtificially coloured STM image of the basic unit of the molecular chain pattern with superimposed schematic shapes (SubPc green, Cq yellow). d: Artificially
coloured STM image of a monolayer of intermixed molecules on Ag(111). On the left hand side, close packed C60 overlayers are recognised (imaged area, 17 x
25 nm). The bare substrate areas appear dark. e: Coexistence of two different intermixed patterns, labelled | and Il (image area, 34 x 34 nm). On the right hand
side, the chain phase (I) and on the left hand side, the hexagonal phase (ll) is observed. Random tip excursions of single molecular height (lll) are visible
between the two ordered regions and are identified as mobile molecules in a 2D gas phase [2]. Fig .1c) Supramolecular patterned surface by cooperative self
assembly of C60 and a Porphyrin. Individual C60 are visible in the second molecular ad-layer. The affinity of the C60 to the underlying porphyrin layer is governed
by a cooperative mechanism which involves conformational flexure.[3]. Fig. 1d) Oligo-perylene Network which is fomed by a dedicated covalent reaction activated
at elevated Temperatures after molecular adsorption. Hexagonal pockets allow for novel functional properties.[4]

4 Society for Imaging Science and Technology



References

1 S. Berner et. al. Chem. Phys. Lett. 348, 175 (2001); S. Berner et. al.
Phys. Rev. B 68, 115410 (2003); and S. Berner, S. Schintke et al.
Manuscript in Preparation

2. M. de Wild et al. Chem. Phys. Chem. 10, 881 (2002)

3. D. Bonifazi et al. Angewandte Chemie Intl. Ed., 43, 4759 — 4763
(2004).

4. M. Stoehr et al. Manuscript in Preparation

Author Biography

Dr. Jung is a research group leader at the Paul Scherrer Institute (PSI),
which is a member institution of the domain of the Federal Institute of
Technology. Here he is working in the field of nanometer-scale science and
technology in particular nanomechanics, molecular switching and
molecular nanoscale devices. Since 1999 he also heads the ‘Nanolab’ at the

University of Basel where he gives lectures and supervises students and
postdocs.

He joined the IBM T.J. Watson Research Laboratory as a Post Doctoral
Fellow in 1992 to work on Scanning Tunnelling Microscopy and
Spectroscopy of metallic wires and islands. Between 1994 and 1997 he
explored interfaced molecular nanostructures while working at IBM's
Zurich Research Laboratory in Riischlikon, Switzerland. Here molecular
positioning was achieved for the first time at room temperature and unique
methods for the identification and analysis of an individual molecules’
conformation were demonstrated.

Dr. Jung received a Diplom degree in solid state physics and biophysics
from the Swiss Federal Institute of Technology in 1987 and a PhD in solid
state physics and surface physics from the University of Basel, Switzerland,
in 1992.

215t International Conference on Digital Printing Technologies Final Program and Proceedings 5



	33264
	33265
	33266
	33267
	33268
	33269
	33270
	33271
	33272
	33273
	33274
	33275
	33276
	33277
	33278
	33279
	33280
	33281
	33282
	33283
	33284
	33285
	33286
	33287
	33288
	33289
	33290
	33291
	33292
	33293
	33294
	33295
	33296
	33297
	33298
	33299
	33300
	33301
	33302
	33303
	33304
	33305
	33306
	33307
	33308
	33309
	33310
	33311
	33312
	33313
	33314
	33315
	33316
	33317
	33318
	33319
	33320
	33321
	33322
	33323
	33324
	33325
	33326
	33327
	33328
	33329
	33330
	33331
	33332
	33333
	33334
	33335
	33336
	33337
	33338
	33339
	33340
	33341
	33342
	33343
	33344
	33345
	33346
	33347
	33348
	33349
	33350
	33351
	33352
	33353
	33354
	33355
	33356
	33357
	33358
	33359
	33360
	33361
	33362
	33363
	33364
	33365
	33366
	33367
	33368
	33369
	33370
	33371
	33372
	33373
	33374
	33375
	33376
	33377
	33378
	33379
	33380
	33381
	33382
	33383
	33384
	33385
	33386
	33387
	33388
	33389
	33390
	33391
	33392
	33393
	33394
	33395
	33396
	33397
	33398
	33399
	33400
	33401
	33402
	33403
	33404
	33405
	33406
	33407
	33408
	33409
	33410
	33411
	33412
	33413
	33414
	33415
	33416
	33417
	33418
	33419
	33420
	33421
	33422
	33423
	33424
	33425
	33426
	33427
	33428
	33429
	33430
	33431
	33432
	33433
	33434
	33435
	33436
	33437
	33438
	33439
	33440
	33441



